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1.Coaep:kanue yueOHOI0 MpeaMera.

Pasnen 1. Xumusd B IEHTPE €CTECTBO3HAHMSL.

Xumus Kak yacTb ectectBo3HaHsL [ Ipemver xumrm. EctecTBO3HaHNE — KOMILIEKC HAyK O IPUPOJIE.
Hayku o mpupone: ¢usuka, xumusi, Ouonoruss u reorpadus. IloioxurenbHOe M OTpUIIATENBHOE
BO3/ICCTBHUE YeIOBEKa HA IPHPOLLY.

[penmer xumun. Tena u BemiectBa. CBOMCTBAa BEHIECTB KaK UX WHIMBUAYaTbHbIC MPU3HAKU.
CBoiicTBa BEIIIECTB KAK OCHOBA MX IIPUMEHEHMSI.

Meronpl u3ydeHHs ecrecTBo3HaHWs. HaOmiogeHne Kak OCHOBHOW METOZ IO3HAHUSA
OKPYKAaIOLLIEr0 MMpa. YCJIOBUS TPOBEJEHUs HaOmoneHus. lwumoresa Kak —IpPEIIONIOKEHHE,
OOBSACHSIONICE WM TPEACKA3BIBAIOIICE MPOTEKAHHE HAOMIOaeMOro  SIBICHHS. OKCIEPUMEHT.
Jlabopatopusi. DKCIIepUMEHT J1a0opaTopHbIi U AoMaHui. CriocoObl (PMKCHUPOBAHUS PE3YJIbTATOB
skcriepuMenTa. CTpoeHHe IJIaMEHH CBEYH, CYXOI'0 FOPIOUYETO, CIMPTOBKH.

MopnempoBanue. Mojenu Kak aOCTpakTHbIE KOIMHM H3y4aeMbIX OOBEKTOB U IPOLECCOB.
Mogenu B ¢usuke. DnekTpoopHas MammHa Kak abCTpakTHas Mojenh MOTHHUA. Mojenu B
Ouonoruu. bruonormueckue mysasbku. Mozenu B XUMUM: MaTepUalibHble (MOZETIM aTOMOB, MOJIEKYI,
KPUCTAIIOB, alllapaToB M YCTAHOBOK) M 3HAKOBBIE (XUMHUYECKHE CUMBOJIBI, XUMUYECKHE (POPMYITBI 1
ypaBHEHHUS).

Xumuyeckasi CUMBOJIMKA. XMMHMYECKHE CHMBOJIbL. VX HamucaHue, IMPOU3HOLICHHE W WH-
dopmarusi, KOTOpyt0o OHHM HecyT. Xumuueckue (opmynbl. VX HamucaHue, NMPOU3HOIIEHHE U
uH(popMaIws, KOTopyro oHu HecyT. Hnekch! u kodddurmenTsr. [IpocTsie U CI0KHBIE BeIeCTBa.

Xumuss U GM3UKa. YHHUBEpPCAIbHBIA XapakTep MOJOXKEHUH MOJIEKYIIPHO-KUHETHYECKOM
teopun. lloHsATHA <«@TOM», «MONEKYNIa», <«MOH». KpHUCTAIIMYECKOE COCTOSHHME — BEILIECTBA.
Kpucrammueckue pererku TBeppix BerecTs. Auddysust. BpoyHoBckoe nBrxeHue.

ArperatHoe COCTOsHME BemlecTBa. [ a3000pasHble, JKUIKME W TBEpIbIC BEIIECTBA.
Kpucramuyeckue 1 amopdHblie TBep/ble BemecTBa. Gusnueckue u XUMHUUECKUE SBICHHUS.

Xumus u reorpadust. ['eonoruueckoe CTpoeHHE TIAHETHI 3eMIIS: AP0, MaHTHs, JTUTOChepa.
OJNeMEeHTHBIN COCTaB I'e€OJIOTMYECKUX COCTABHBIX YacTel IUIaHeThl. MuHepaibl U TOPHbIE TOPOJIBL.
Marmatudeckue 1 0caiouHble (OpraHu4ecKre 1 HEOPraHn4ecKue, B TOM YHCIIE U TOPIOYKE) MTOPOIbL.

Xumust U Ouosnorusa. XHMHYECKUIl COCTaB JKUBOM KJIETKM: HEOpraHmdeckue (Boja H
MHUHEpaJIbHbIE COJIM) U OpraHnyeckue (OenKu, JKUpsl, YIIIeBOAblL, BUTAMUHBI) BelecTBa. [IpocTeie n
CJIOJKHBIE BEILECTBA, UX POJIb B KU3HEACATEIBHOCTH OpPraHu3MoOB. brosorndeckas poiab BOIbI B
xkuBoi kietke. dortocuntes. Pomb xnopodwuia B mpomecce (orocuntesa. buonmormdeckoe
3Ha4Y€HHE JKUPOB, OEJKOB, 3(PUPHBIX Macen, YIIeBOJOB W BUTAMHUHOB JUISl JKU3HEIESTEIbHOCTU
OpraHU3MOB.

KauecTBeHHble peakiuy B XUMHHU. 1IoHATHE 0 KaueCTBEHHBIX PEAKLMAX KaK O PEAKLMSIX,
BOCIPUHMMAEMBIX OPraHOJENTUYECKH: C IOMOIIBIO 3PEHUs, Cllyxa, OOOHSHMSA. AHAIUTHYECKUN
spdexr. OmnpenensieMoe BELIECTBO M pPEaKTUB Ha Hero. Bo3MOXXHOCTb M3MEHEHHs UX POJM Ha
MPOTHUBOIOJIOKHYIO.

JMemoncrpanuu. 1. Kosneknms pasHbIX Tel W3 OJHOTO BELIECTBA WM MaTepHana
(Hanpumep, 1aboparopHas nocyaa u3 crexia). 2. Komnekuus paznuysbIx Ten wim gotorpaduii ten
U3 aJFOMUHUS JUI1 WUTIOCTPALMM MU «CBOMCTBa — IpUMEHeHHe». 3. YueOHoe 00opyHoBaHUE,
UCIOJb3yeMOe MpH U3ydeHuu ¢(usuku, Ouonoruu, reorpadpuu u xumuu. 4. DnekTpodopHas
MamMHa B AedctBud. S. I'eorpadmueckue monenu (mnodyc, kapra). 6. buomorndeckue mozenu
(MyJSDKM OpraHOB M CHCTEM OpraHOB pPAacTEHMil, *UBOTHBIX M 4YeioBeka).7. duznueckue u
XUMHMYECKHE MOJIEJIM aTOMOB, MOJIEKYII BEIIECTB M MX KPHCTAUIMUYECKUX peleTok. 8. OO0beMHbIE U
[IapPOCTEPKHEBBIE MOJIETM MOJIEKYJI BOJIbI, YIJIEKUCIONO M CEPHHUCTOTO TIa30B, MeTaHa. 9.
PacripocTpanenne 3amaxa OJIEKOJIOHA, JyXOB WM Je€3070paHTa Kak mpouecc auddysun. 10.
OO0pa3iibl TBEPABIX BEIIECTB KPUCTALIMIECKOTO CTpoeHust. 11. Mojenn KpucTauIn4ecKuX PemieToK.
12. Tpm arperatHbix cocrosHus Boapl. 13. IlepenuBaHue yrjiaekuciaoro rasa B CTakKaH,
ypaBHOBELIEHHBIN Ha Becax. 14. Komnekuus KpUCTaIMYeCKUX U aMOp(HBIX BELIECTB U U3/IEIUN U3




Hux. 15. Komnekmuss MuHepasoB (JIa3ypuT, KOPYHI, XaJbKOMUPUT, (IFOOPHUT, Taimut). 16.
Komnnekuust TopHbIX OPOJ (TPaHUT, pa3iudHble (POPMBI KAIIBIUTA - MEJ, MPaMop, U3BECTHSK). 17.
Komnekust roprounx uckomnaembix (HeTh, KaMEHHBIM yrojib, cianibl, Topd). 18. Crnmprosas
IKCTpakuusl xjopodmuia U3 3eneHbiX JucTbeB. 19. IlpokanuBaHue cyxoil 3€NeHH pacTeHHHd B
MyenbHOW TMe4d Ui KOJMYECTBEHHOIO OINpelesieHHs] MHHEpaIbHbIX BeulecTB B HuX. 20.
KauectBennast peakuuss Ha kuciopona. 21. KayectBeHHast peakius Ha yIJIEKMCHIbId Tra3. 22.
KauecTBeHnHas peakiys Ha U3BECTKOBYIO BOJTY.

JlabopaTopHble omnbIThbl. 1. OnucaHue CBOICTB KHUCIOPOAA, YKCYCHOW KHCIIOTBHI,
amomunus. 2. CTpoeHHWe IUIAaMEHHM CBeuM (CIIUPTOBKH, CyXoro roprodero). 3. HaGmronenue
OpOYHOBCKOI0 JBM)KEHMSI YaCTUYEK YEPHOM TYIIM IOJ MHKpOcKomoM. 4. M3yueHue rpaHura c
MOMOIIIBIO YBEJIMUUTENBHOIO CTeka. 5. OOHapyX eHue Kupa B CEMEHaX MOJICOTHEYHUKA U TPELKOr0
opexa. 6. OOHapyxxeHue d(QUPHBIX Macell B anelbCHHOBOW Kopke. 7. OOHapyXeHHe Kpaxmana U
Oenka (KICHKOBUHBI) B MIIEHWYHOW MyKe. 8. OOHapy)XeHHE YIJIEKUCIIOrO ra3a B BbLIBIXaeMOM
BO3J1yX€E C MIOMOIIBIO U3BECTKOBOW BOJIBI.

Jomammmii 3xcnepument. 1. M3roroBieHue Mojnened MOJIEKYJT W3 IUIaCTWIMHA. 2.
Juddy3ust nvoHOB epMaHTaHaTa Kanus B Boje.3. M3ydenue ckopoctu auddy3un adpo3onei. 4.
Huddysuss caxapa B Bome. 5. ONbITBI € MYCTOM 3aKpBITOM IUIACTUKOBOM OYTBUIKOW. 6.
KonngecTBeHHOE ompeneseHne COAEpXKaHus BOIABI B CBEXEW 3eleHH. /. Baumopencrsue
acKOpOMHOBOM KUCTIOTHI ¢ HomoM. 8. M3yueHne cocTaBa TMOJMBUTAMUHOB U3 JOMAIIHEH anTeuku. 9.
OOHapy»)eHHne Kpaxmaia B IPOAYKTaX MATAHHS.

IIpakTnyeckas padora 1. 3HakomMcTBO c yabopaTopHbIM oOopynoBaHueM. IIpaBuna
0€301acHOCTH IpU paboTe B XUMUIECKOM KabuHeTe (Jlaboparopun).

IIpakTnyeckas pabGora 2. HaOmomenue 3a ropsiueld cBeuOil. YCTPOWCTBO CIMPTOBKH.
[TpaBuna paboThl ¢ HarpeBaTeIbHBIMU PUOOPAMHU.

Pasnen 2. MaremaTuyeckue pacyeThl B XUMUM.

OtHocuTeNnbHbIE aTOMHAs M MOJIEKyJsipHas Macchl. [IoHsTHE 00 OTHOCHTENBHBIX aTOMHOH U
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOZOPOJHOM equHuUIlbl. OrpeneneHrne OTHOCUTEIbHOW aTOMHOU
MacChl XMMHYECKHX ODJIEMEHTOB II0 Tepuoanyeckoi Tabmume. Haxoxnenue mo Qopmyne
BEIIECTBA OTHOCUTEIHHON MOJEKYISIPHOM Macchl Kak CYMMBbI OTHOCHTENIbHBIX aTOMHBIX Macc
COCTABJISIFOIIMX BEIIECTBO XMMUYECKHUX 3JIEMEHTOB.

MaccoBast 107151 XUMHUYECKOTO JIEMEHTa B CIOXHOM Benlectse. [lonsTre o maccoBoi one -
(W) XMMH4YECKOT0 3JIEMEHTA B CJIOXKHOM BEIIIECTBE M €€ pacyeT 1o (GpopMyIie BeIecTra.

Yucrsle BemectBa U cMecH. Ilonsitue o uncrom BemectBe M cMecH. CMecu ra3oo0pasHble
(Bo31yX, MPHUPOAHBIN ra3), >kuakue (HedTh) M TBepAble (TOpPHBIE MOPOBI, KyJIMHApHBIE CMECH,
CHHTETHUECKHE MOIoIIHe cpeacTBa). CMecH TOMOTeHHBIE U F€TepOTreHHbIE.

OObemHast 10711 KOMIIOHEHTa ra3oBoi cmecu. [loHsTe 00 00beMHOI J1071€ () KOMITIOHEHTa
razoBoit cMec. CocTaB BO3yxa ¥ IPUPOIHOro raza. Pacuer oObemMa KOMIIOHEHTa ra30BOil cMecH 1o
€ro 0ObEMHOM J1071€, ¥ HA0OOPOT.

MaccoBast onst BetectBa B pactBope. [ToHsitue o MaccoBoit one (W) BelecTsa B pacTBOpe.
PactBoputens u pacTBOpeHHOE BelecTBO. Pacuer macchl pacTBOPEHHOrO BELIECTBA IO Macce
pacTBOpa M MAacCOBOW JI0JIE€ PACTBOPEHHOIO BELIECTBA M JPYIHE PAcyeThl C HUCIOJIb30BaHUEM ITHUX
TIOHSITUH.

MaccoBas noms npumeceid. [IoHsTHE 0 YKCTOM BelecTBe U npuMecu. MaccoBast 1o51s (W)
npuMecu B oOpasllie MCXOqHOro BelmlecTBa. OCHOBHOE BellecTBO. PacueTr mMacchl OCHOBHOTO
BEIIECTBA I10 MAacce€ BEIIECTBA, COJEPIKAIIETO ONPEIEICHHYI0 MacCOBYIO JOJII0 IPUMECEH, U
JIpYTHe pacueThl C UCIOIb30BAHUEM 3THX MOHSITHI.

Hemoncrpauuu. 1. Munepansl kynpuT u TeHOopHUT. 2. Oxcua prytu(ll). 3. Komnexuu
pa3IUYHBIX BHUJIOB MpamMopa W W3Aenud (WM WUIIOCTpanui u3nenuid) u3 Hero. 4. Cmech
pPEUHOro M caxapHOro mnecka u ux paszaenenue. 5. Komrekuus «Hedts u HedTenpomykTe». 6.
Komnekuust ObITOBBIX cMecel (KyJIMHApHbIE CMECH, CHHTETUYECKHE MOIOIINE CpEACTBa,
IIaMIOYHH, HAamUTKH W ap.). 7. Jlmarpamma oObeMHOro cocraBa Bo3ayxa. 8. [uarpamma
00BEMHOr0 cocTaBa MpupogHOro rasza. 9. IlpuroroBienue pactBopa ¢ 33JaHHBIMH Maccoil U




MaccoBOM Jmosieil pacTBopeHHOro BemiecTBa. 10. OOpasmpl BemECTB W MaTEpPHANIOB,
coJiep KallluX ONPEEICHHYIO TOJII0 IIPUMECEH.

JomamHauii 3KcnepuMeHT. 1. V3ydeHuwe cocTaBa OBITOBBIX KYJIHMHApHBIX H
XO3SMCTBEHHBIX cMeced Mo ATUKeTKam. 2. [IpuroToBieHue pacTBopa COJIM, pacdueT MacCOBOM
JI0JIA PACTBOPEHHOI'0 BEIIECTBA M ONBITHI C MOJY4YEHHBIM pacTBopoM. 3. M3yuenue cocraBa
HEKOTOPBIX OBITOBBIX U (hapMaIeBTHUUECKUX MPENapaToB, COACPKAIIUX OMPEIEICHHYIO OO0
MIPUMECEH, 110 UX ITUKETKAM.

IIpakTnyeckas pabGora 3. IlpuroroBiieHue pacTBopa C 3aJaHHONM MaccOBOM Joiei
PacTBOPEHHOI'O BEIIECTBA.

Paznen 3. SIBneHus, NpOUCXOASIINE C BEIIECTBAMM.

Pa3nenenue cmeceil. [lonsTue o pazneneHun cMeceil U OYKMCTKE BemecTB. HekoTopsie
MPOCTEUIITNE CIOCOOBI Pa3JeNICHUusT CMECEH: MPOCEHBAHUE, pa3lCICHUE CMECed MarHUTOM,
OTCTauBaHME, JEKaHTallMs, LEHTPUPYTUPOBAHUE, pa3JelieHHe C TOMOUIBI0 JENUTEIbHON
BOPOHKH.

OubTpoBanue. uibTpoBaHue B 1abopaTopuu, ObITY U Ha POU3BoACTBE. PUIBTpPAT.

Ancop6uus. ITonstue o0 ancopOuuu U ancopbeHTax. AKTUBUPOBAHHBIA Yrojb Kak
BOKHEUIINNA afcOpOEHT, €ro UCIOJIb30BaHUE B OBITY, HA MPOU3BOACTBE U B BOCHHOM JIEJIE.
YerpolicTBO IPpOTHBOrasa.

Juctunnauus, KpUCTaUIM3alUsl MW BbllapuBaHue. JlucTwiuisiqus Kak Iporece
BbIJICJICHUS BEIlecTBAa M3 XKUAKOM cmecu. JlUcTwiiMpoBaHHas BojJa U o0JacTu ee
npumenenus. lleperonka nedTu. Hedrenmponyktel. @DpakuuoHHas MEpPEroHKa >KHUIKOTO
Bo3ayxa. Kpucrammumsanus ¥ BeIMapuBaHue B JiabopaTopuu  (KPUCTAJUIM3ATOPHl U
(dhapdopoBbIic YAIIKK ISl BRITAPUBAHUS) U TIPUPOJIC.

Xumunuyeckue peakuuu. [loHdATHE O XHMHUUYECKOM peEakKIUu Kak [Mpolecce
MpEBPAIlEHUs OJHUX BEIIECTB B JApPYrHe. YCJIOBUA TEUECHUS U NPEKpaAIEHUS XUMHUUYECKHUX
peaKkuui.

[IpuzHaku XuUMHYECKHX peakuuid. M3meHeHue 1BeTa, BbINAJAEHUE OCAJIKA,
pacTBOpEHHE OcajiKa, BbIICJICHHUE Ta3a.

JemoncTpauun. 1. [IpoceuBanue cMecu MykH U caxapHoro necka. 2. Paznenenue
CMecH IMOpOIIKOB cepbl M kene3a. 3. Pa3neneHue cmecu MOPOIIKOB cepbl U Mecka. 4.
Paznenenue cmecu BOABI MU PACTUTENBHOTO Macjia C MOMOIIBI ACIUTEIbHOHM BOPOHKH. 5.
Hentpudyruposanue. 6. @unbrpoBanue. 7. PecnupatopHble Macku U MapJiieBbIe MOBSI3KU. 8.
AncopOIIMOHHBIE CBOMCTBA aKTUBUPOBAHHOTO yrisg. 9. Cunmukareib U €ro NMpUMEHEHUE B
OpiTy M serko mnpomsbinuieHHocTd. 10. IIpoTuBorasz u ero ycrtpoiicrBo. 11. Ilomyuenue
JUCTHJLIMPOBAHHOW BOABI C TIOMOIIbIO Ja0OpPaTOPHOW YCTAaHOBKU Il TEPEroHKU
xuakocreit. 12. Komnmexmus «Hedbts u wHedremponyktei». 13. Pazgenenuwe cmecu
MepMaHraHata M JAuXpoMaTa Kamus crnocobom kpuctamnuzauuu. 14. BzaumopeiicTBue
MOPOUIKOB JKeje3a U cepbl npu HarpeBaHuu. 15. IlomydeHue yriekuciaoro rasza
B3aMMOJICHCTBUEM MpaMopa C KHCIOTOH U OOHapyKeHHE ero C MOMOIIbI0 H3BECTKOBOM
Bonbl. 16. KaTanutuueckoe pasnokeHue rnepokcuaa Bojopoaa (KaTaaiu3aTop — JAUOKCH]T
Mapranma). 17. epMeHTaTUBHOE pa3NioKEeHHE MEPOKCHIa BOAOPOAA C MTOMOIIBIO KaTanas3bl.
18. KuCIOTHBII OrHETYUIMTENb, €ro YCTPOWCTBO W mnpuHuUMN JAeiictBus. 19. Peaxnus
HEUTpamu3allui  OKpalleHHOro ¢eHondrarenHoM pacTBOpa Ieno4yu  Kuciaotoil. 20.
B3aumopeiicTBue pacTBOpPOB INepMaHraHaTta M JAMXpoMaTa Kajlus C pacTBOPOM Cylbdpura
Hatpusa. 21. [lonyuenme ocanka ruapokcuga menu (II) unu rugpoxcuma xeneza(lll)
peaknueit oOmena. 22. PacTBopeHHE MOJYUYEHHBIX OCAJAKOB THAPOKCHIOB META/UIOB B
kuciore. 23. [lonyyeHne yrieKucaoro ra3a B3auMoICHCTBUEM pacTBOpa KapOboHATa HATPUS C
KHUCJIOTOM.

JlaGopaTopubie onbiThbl. 1. M3rotoBnenue ¢unbrpa U3 GUIBTpOBAIBLHON Oymaru
Wi OyMaxkHOU canderku. 2. M3yueHne ycTpoiicTBa 3aUTAJIKU U €€ TIIaMEHH.

Jdomamnuii 3xcnepumeHT. 1. Pa3znenenue cMecu cyxoro MOJoKa U peyHOTro necka. 2.
N3roToBneHne MapiieBOW MOBSA3KKM KaK CPEACTBA HWHIWBHUAYATbHOW 3alIUThl B TIEPHOJ




snuaemuun rpunmna. 3. OTcTauBaHWE B3BECH IOPOIIKA JUISI YUCTKHM MOCYAbl B BOJAE U €€
nekaHTtanus. 4. AnacopOmnus akKTHUBUPOBAHHBIM YIJIEM KpACSIIUX BEMIECTB MENCH-KOIBL. 5.
AncopOuusa KyKypy3HBIMH MaJOYKaMM MapoB Maxydux BemiecTB. 6. M3ydenuwe cocraBa u
MPUMEHEHUS CUHTETUUYECKUX MOIOILIUX CPENICTB, COJAEPKAIIUX dH3UMBL. 7. Pa3noxenue cmecu
MUTHEBOM CONBI M caxapHOW MHyIphl NMpU HarpeBaHuu. 8. PacTBopeHHe B BojA€ TabJIETKH
acniupuna YIICA. 9. IIpurorosienne u3BEeCTKOBOM BOJIBI U ONBITHI C HEH.

IpakTuueckas padora 4 (IOMaIIHHMI SKCICPUMEHT). BhIpaliMBaHHe KpPHCTAIOB
COJIH.

IIpakTnyeckas padora 5. OuucTka NOBaApEHHOMN COJIH.

IpakTnuyeckas padora 6. (qomamHuii sxciepumMeHT). Kopposus Metanios.
Pasnen 4. Pacckasbl 10 XUMHM.

VYuennueckass koH(epeHIUs «Bpinaronmecss pycckue YydeHble-XUMUKH». JKu3Hb H
nestenbHOCTh M. B. Jlomonocosa, [[. . MenneneeBa, A. M. bytieposa.

Konkypc coobmienuii yuammxcs «Moe mro0umoe BemecTBo». OTKPHITHE, TOJIYICHHE U
3HaUYE€HHE BHIOPAHHBIX yYal[MMHCS BEIIECTB.

Konkypc ydennmueckux mpoekToB. MccienoBaHus B 00JACTH XUMHUYECKUX PEAKIIMA:
dboTOCHHTE3, TOPEHHE U MEIJICHHOE OKHMCIIEHUE, KOPPO3Us METAIIOB M CIOCOOBI 3alIUTHI OT
Hee, IPYTHE PeaKINu, BEIOpAaHHBIC YIATUMHUCS.

2.Ilnanupyembie pe3yJbTaThl 0CBOCHHS Y4eOHOI0 NpeaMeTa.

JINYHOCTHBIE pe3yJbTaThl.

Yy BBIITYCKHHUKA 6VI[VT Cd)ODMI/IDOBaHBII

1) YyBCTBO T'OPAOCTH 3a POCCHUHCKYIO XMMHMYECKYI0 HayKy, F'yMaHU3M, OTHOLIEHHUE K
TPYLY, LI€I€yCTPEMIIEHHOCTD;
2) (dbopMHpOBaHNE LIEHHOCTH 3/I0POBOT0 U 0e301acHOro 0opasa *KHU3HU; yCBOCHHUE NPaBHII

UHAMBUAYAIbHOI'O U KOJUIEKTUBHOIO 0€30I1aCHOr0 MOBEACHUS B UPE3BbIUAWHBIX CUTYyalMsX,
YIPOKAOUIUX KU3HU U 3J0POBBIO JIIOJIEH;

3) YMEHUE YIPABIIATh CBOEH NMO3HABATEIBHOMN AECATENBHOCTBIO;

4) (bopMHpPOBAaHHE OCHOB 3KOJIOTMYECKOH KYJIbTYpPbl, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO DKOJIOTMYECKOIO MBILIUICHMS, PAa3BUTHE OIBITA 3KOJOTMYECKH OPHUEHTHUPOBAHHOU
pedIeKCUBHO-OIIEHOYHON U MPAKTUUECKON JeATEIIbHOCTH B )KM3HEHHBIX CUTYyaIHsX.

MeTal’lpe}IMeTHLIe Pe3yJdbTaThbl

V BeITYyCKHMKA OVAYT CHOPMUPOBAHBI:

1) YMEHHE CaMOCTOSATENbHO ONPEIEIATh LENU CBOEro 00yUeHusi, CTaBUTh U (hOPMYJINPOBATH
Juis cebsl HOBbIe 3aaud B y4€0e M TO3HABAaTEIbHOW JEATENbHOCTH, pa3BUBAaTh MOTHUBBI U
MHTEPECHI CBOEH ITO3HABATEIILHOU JIEATEIIbHOCTH;

2) YMEHHE CaMOCTOATEIbHO IUIAHUPOBAaTh IIyTH JOCTHI)KEHUS LE€JIed, B TOM YHUCIE
anbTepHATUBHBIE, OCO3HAHHO BbIOMpaATh Hanbosee 3pPeKTUBHBIE CIOCOOBI pEeHICHUS yUEOHBIX U
MIO3HABATEJIbHBIX 33/1a4;

3) YMEHHE COOTHOCHTH CBOW JEWCTBUS C IUIAHUPYEMBIMU PE3yJbTaTaMH, OCYLIECTBIIATH
KOHTPOJIb CBOEH JEATENIbHOCTH B MpOILECCe JOCTHKEHHS pe3ysbTara, ONpeleNiaTh CHOCOOBI
JEeNCTBUI B paMKax MPeIOKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JAECHCTBUS B
COOTBETCTBUU C U3MEHSIOIIEHCS CUTYaLlUEN;

4) yMEHHE OIICHHBATh TMPABWIBHOCTh BBITIOJHEHUS Yy4eOHOW 3amayd, COOCTBEHHBIE
BO3MOKHOCTH €€ pellIeHNs,



5) BJIaJICHHE OCHOBAMHU CaMOKOHTPOJIS, CAMOOLICHKH, IPUHATHUS PEIIECHUI U OCYIIECTBIICHUS
OCO3HAHHOTO BHIOOPA B y4eOHOI U MO3HABATENILHOMN JIEATEIbHOCTH;

6) YMEHUE OINpeneNsTh IOHATHUS, CO34aBaTh OOOOIIEHUs, YCTaHABIUBATb AaHAJIOIMH,
KJIaccu(UIMpPOBaTh, CaMOCTOSITEIBHO BHIOMPATh OCHOBAHUS U KPUTEPUU Ui KiaccU(UKaIUH,
YCTaHABJIMBAaTh IPUYUHHO-CICICTBEHHBIC CBSA3H, CTPOMTb JIOTMYECKOE  PpaCCyXKICHHE,
YMO3aK/II04eHNE (MHAYKTUBHOE, JEAYKTUBHOE U 110 AaHAJIOTUH) U JIEJIaTh BbIBOIBL;

7) YMEHHE CO3/1aBaTh, IPUMEHSAThH U MPeoOPa30BbIBATh 3HAKU U CUMBOJIbI, MOJEIN U CXEMBI
JUTSI pEIICHUS Y9eOHBIX M MO3HABATEIHHBIX 3a/1a4;
8) YMEHHE OpraHU30BbIBAaTh Y4€OHOE COTPYIHUYECTBO M COBMECTHYIO JESATEIBHOCTH C

YUUTEJIEM U CBEPCTHUKAaMU; paboTaTh UHIAMBUIYaJIbHO U B IPYIIIE: HAXOAUTh O0IIEe PEIICHUE U
paspeniate KOH(QJIUKTHI HA OCHOBE COIIACOBAHUS MO3ULUHI U yuéTa HHTEPECcOoB; (hOPMYJINPOBaTh,
apryMEHTHUPOBATh U OTCTaUBaTh CBOE MHEHHUE;

9) YMEHHME OCO3HAaHHO MCIIOIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUU C 3ajadei
KOMMYHHKAIIMH JJIs1 BBIPQXKEHUS CBOMX YYBCTB, MBICICH M MOTPEOHOCTEH; MJIaHUPOBAaHUS U
PETyJSILIMA CBOEH JEATECIIBHOCTH; BJIAJCHUE YCTHOM M IHCBMEHHOM pPEYbl0, MOHOJOTHYECKOU
KOHTEKCTHOM PEUblO;

10)  ¢opmupoBaHME W  pa3BUTHE KOMIICTCHTHOCTH B  OOJIaCTH  HCIIOJIb30BaHUS
MH(}OPMaLOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

11)  ¢opmupoBaHHE U Pa3BUTHE SKOJOTMYECKOrO MBILNUICHUS, YMCHHE MPHUMEHSTH €ro B
MIO3HABATEIbHOW, ~KOMMYHUKAaTHBHOW, COLIMAIBHOM TpaKkTUKE U  NpodeCCHOHATBHON
OpHUEHTALNH.

IIpenmeTHble pe3yJibTaThI.

VY BBITYCKHHMKA 6VI[VT Cd)ODMHDOBaHBII

1) [IOHMMaHKE POJIM XMMUU B )KU3HU UeJIOBEKa U OOIIECTBA, )KUBOW U HEXKUBOU IIPUPOAE;

2) (dbopmMHUpoBaHKE TEPBOHAYAIBHBIX MPEACTABICHUI O BEIIECTBAX, MX IPEBPAIICHUSIX H
[IPaKTUYECKOM IIPUMEHEHUU;

3) OBJIQJICHHE TOHATUMHBIM aIlllApaTOM XHMHMH: XUMHUYECKHHM IJIEMEHT, aTOM, MOJEKYIa,

OTHOCUTCIIbHAsA aTOMHAad W MOJICKYJISIpHAd MacChbl, BCHICCTBO, (1)I/I3I/ILICCKI/IC N XUMHYCCKHC
SABJICHUSA, XUMHUYCCKAaA pCaKIs,

4) BIaJACHUC CUMBOJIHMYCCKHUM S3BIKOM XHUMUHU: CUMBOJIBI XUMHUYCCKUX 3JICMCHTOB, q)OpMyJ'IBI
XUMHUYCCKUX BCHICCTB,
5) OCO3HaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHUYECKOM HAyKH KakK obmactu

COBPEMECHHOI'0 €CTCCTBO3HAHHA, XUMHUYCCKUX HpeBpaIIICHI/Iﬁ HCOPTaHUYCCKUX U OPraHNnYCCKUX
BEILECTB KaK OCHOBBI MHOTUX SIBJIEHUH KMBOUM M HEKUBOW MPUPO/IBI;

6) OBJIQJICHUE OCHOBAMHU XHMMHYECKOM T'PAMOTHOCTH: CHOCOOHOCTBIO aHAIM3UPOBATh M
O00BEKTUBHO OIIEHUBATH >KU3HEHHBIE CHTYaIlMH, CBSI3aHHbIE C XMMHEH, HaBbIKaMH 0€3011acHOTO
06paHl€HI/I$I C BCIIECTBAMHU, UCITIOJbB3YCMbIMHU B HOBCGI[HCBHOﬁ JKU3HH; YMCHHUEM aHAJIM3UPOBAThH
U TUJIAaHUPOBATh SKOJOTMYECKH O€30MacHOe TMOBEIEHHE B IENSIX COXpPAaHEHUS 3J0pPOBbS U
OKpYKarolleu Cpeibl;

7) MpUOOpETEHUE OMbITa MCMOJIb30BAHUS PA3TMYHBIX METOJOB HW3YYEHHS BEIIECTB:
Ha6J'IIO,I[eHI/I$I 3a UX NPEBpAICHUAMM IPU IMMPOBCACHUHN HECIIOKHBIX XUMHUYCCKUX SKCIICPUMCHTOB
C UCTOJB30BaHUEM JTA00PATOPHOTO 00OPYIOBAHUS U TPUOOPOB; HOpPMHUPOBAHHE MPEACTABICHUN
0 3HAYECHHUHU XUMHUYECKOU HAayKH B PCHICHUN COBPCMCHHLBIX 3KOJOTHYCCKUX HpO6J’IeM, B TOM
qrclie B MPEJOTBPAIICHUN TEXHOTCHHBIX U DKOJIOTHYECKUX KaTacTpod.

BhBINYCKHMK HAYYUTCS:

® OIMCHIBATh CBOMCTBA BCIICCTB, BBIACIIAA UX CYIHICCTBCHHLBIC ITPHU3HAKU,

® XAapaKTEPHU30BaThb BCHICCTBA IIO COCTaBy U CBOI\/IICTBaM, YCTaHABJIIMBATH IMPUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY NAHHBIMU XaPAKTCPUCTUKAMU BCIICCTBA,




® pacCKpbIBaTb CMBICI OCHOBHBIX XHWMHYECKHUX MMOHATHH «aTtoM», «MOJICKYJay,
«XHUMHUYECKUM QJICMCHT», «IIPOCTOC BCUICCTBO», «CJIOXKHOC BCUICCTBO», HUCIOJIB3Yyd 3HAKOBYIO
CUCTEMY XUMUU;

L4 I/I306pa}KaTB COCTaB HpOCTCfII.HHX B€HICCTB C IOMOIIBIO XUMHWYCCKUX (bOpMy.]'I,

® BLIYUCIIATE OTHOCUTCIbHYIO MOJICKYJIAPHYIO MAaCCy BCIICCTB, a TAKKC MAaCCOBYIO JOJIHO
XUMHUYECKOI'O 3JIECMEHTA B COCAUMHECHUAX JJISI OLICHKH HUX HpaKTquCKOfI 3HAYUMOCTH,

® OOBSCHATH CYTh XHUMHUYECKHMX TPOLECCOB M HX MPUHLIUIHAIBHOE OTIMYUE OT
du3nuecKux;

® Ha3bIBaTh [IPU3HAKU U YCIIOBUS MPOTEKAHUS XUMHUUECKUX PEAKLIUMN;

® BBISBIATH B IIPOLECCE KCIIEPUMEHTA NPU3HAKHU, CBUIETEIBCTBYIOIIME O IMPOTEKAHUU
XMMHUYECKON peakiui;

® [IPUTOTOBJIATH PACTBOPBI C ONPEAETIEHHON MacCOBO [10J1€i pacTBOPEHHOI'O BEILIECTBA;

® [IPOBOJIUTH HECIIOKHBIE XUMHUUECKUE OMBITH U HAOIIONEHUS 32 U3MECHEHUSMHU CBOMCTB
BEIIECTB B IIpolecce MX MpEeBpalleHUi; cOOI0AaTh MpaBWila TEXHUKH O€30IacHOCTU IpU
NPOBEICHUH HAOIIOJCHUN U OTIBITOB;

® TIPOBOJHUTH CaMOCTOSITEIBHBIN TMOUCK XMMHUYECKOH MH(POPMALUU C HCIIOIb30BaHUEM
Pas3IMYHBIX UCTOYHUKOB (HAyYHO-TIONYJISIPHBIX M3/1aHUHN, KOMIIBIOTEPHBIX 0a3 1aHHBIX, PECYPCOB
HuTepHeTa); UCTI0Ib30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH sl 00paOOTKH.

Bbll’lVCKHuK noaYy4unit 603MONCHOCIb HAYHYUIMBCA.

® 2DAMOMHO 0OPAWAMBCS C BEUYECBAMU 8 NOBCEOHEEHOLL ICUSHU,

® 0CO3HABAMb HEOOXOOUMOCMb COONIOEHUS NPABUN  IKOIOSUHECKU 0Oe30NaACHO20
nosedenst 8 OKpycaroujeli NpUpooHoll cpeoe;

® NOHUMAMb CMBICA U HEOOXOOUMOCMb COONOOEHU NPEONUCAHULL, NPedllacaembvlX 6
UHCMPYKYUAX NO UCNOTb308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.,

® UCNONBL306aAMb NPUOOPEemMEnHblE KNIUesble KOMNEMEHMHOCMU NpU  GbINOJIHEHUU
MBOPUECKUX NPOEKMOB NOCEAUJEHHBIX OMKPBIMUIO, NOJYUEHUIO U NPUMEHEHUIO 8eUeCm8;

® pazeueams KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCHONb3YS CPeOCcmed YCMHOU U
NUCbMEHHOU KOMMYHUKAyUU npu pabome ¢ meKcmamu Y4yeOHuKa u OONOTHUMENbHOU
JUMepamypou, cnpagoyHbIMU MadIUYamMu, NPOAGIAMb 20MOBHOCMb K VEANCEHUIO UHOU MOYKU
3peHUst npu 0OCYHCOeHUU Pe3VTbMAmo8 8bINOIHEHHOU pabomul,

® 00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O BewjeCmeax U XUMUYECKUX Npoyeccax,
KPUMUYECKU OMHOCUMbCS K NCeGOOHAYYHOU UH@opmayuu, HedoOpOCO8eCmHOU peKiame,
Kacaroweucs UCNOIb308AHUsL PA3TUYHBIX BEUeCE.

® CO3HABAMb 3HAYEHUE MeoPemU4ecKUx 3HAHULl Ol NPAKMUYECKOU OesamelbHOCmU
yenoseKa;

® Pa36UBAMb UHDOPMAYUOHHYIO KOMHEMEHMHOCMb NOCPEOCMBOM VenyOieHus 3Hanutl 00
UCMOpUU CMAHOBIEHUSL XUMUYECKOU HAYKU, €€ OCHOBHLIX NOHAMUL, A MAKICEe O COBPEMEHHBIX
00CMUMNCEHUSAX HAYKU U MEXHUKU.



3. Temarndyeckoe ILUIAHNPOBAHHE, B TOM YHCJIE C VYEeTOM padodeidi NporpaMmbl
BOCIUTAHHUSA, C YKA3AaHUEM KOJHYECTBA YACOB, OTBOAMMbIX HA OCBOCHHE KAKIO0W TEeMbI.
7 kaacc (34 yaca)

Ne Ha3Banmue pa3jiesia, TeMbl Koa- OnekTpoHHbIe (HUPPOBEIE)
BO o0pa3oBatebHbIe PECYPCHI
qacoB
Pa3nes 1. Xumus B neHTpe 11
€CTECTBO3HAHUI.
1 | XuMus KaK 9acTh €CTECTBO3HAHUS. 1 https://resh.edu.ru/subject/lesson/1521/main/

IIpenMer xumuu.

2 | HabmogeHue W SKCHEPUMEHT Kak 1 https://resh.edu.ru/subject/lesson/1521/main/
MCTOJbI U3YUCHHUSA €CTCCTBO3HAHUSA

Y XMMUHU.
3 | IlpakTuueckas pabota Nel 1
«3HaKOMCTBO C Ja0OpaTOPHBIM
000pyIOBaHUEM. [TpaBuna

TEXHHUKHU 0€301TaCHOCTI.
4 | IlpakTuueckas paboTa Ne2 1

«Habnronenue 3a ropsien
CBEeUO. YCTpoHCTBO U paborta
cnupToBku. IlpaBmma paboThl C
HarpeBaTeIbHBIMH TPUOOPAMUY.

5 | MonenupoBanue. 1
6 | Xumuueckue 3HaKH U POPMYIIbI. 1 https://resh.edu.ru/subject/lesson/1486/main/
7 | Xumus u pusmka. 1
8 | ArperaTHble COCTOSIHUS BEIIECTB. 1
9 | Xumus u reorpadusi. 1
10 | Xumus u OnoJiorus. 1
11 | KayecTBeHHbIE peaklUi B XUMHH. 1
12 | O6o6mIarorIee MOBTOPSHHE 11O 1
pazneny «Xumus B [IEHTPE
€CTECTBO3HAHUY.
Pa3nen 2. MatemaTnuyeckue pacuersl 11
B XHMHH.
13 | OTHOCHUTEILHEIE aToMHas u 1
MOJICKYJISIpHASI MACCHI.
14 | MaccoBag J0a1 B CIIOJKHOM 1
BEIIIECTBE.
15 | Pemrenue 3amau. 1
16 | YncThle BemecTBa M CMECH. 1 https://resh.edu.ru/subject/lesson/1522/main/
17 | O6bemuas n0Jid ra3a B CMECH. 1
18 | Pemrenue 3amau. 1
19 | MaccoBass mois  BemecrBa B 1 https://resh.edu.ru/subject/lesson/2062/main/
pacTBope.
20 | INpakTyeckas pabota Ne3 1
«[IpuroToBieHne  pacTBopa ¢
3aJaHHOMN MacCOBOH nonen
pPacTBOPEHHOTO BEIIECTBAY.



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/

21 | MaccoBasi 10Jis IPUMECEH. 1
22 | Pemrenne 3amay. 1
23 | Pemenue 3amau. 1
24 | O6o06mIaromIee TOBTOPEHUE 10 1
pazaeny «MaremaTuyeckue
pacquLI B XUMHUHN)).
Pa3nean 3. SABienus, npoucxoasime ¢ 5
BellleCTBaMHU.
25 | Pa3nenenue cMmecei. 1 https://resh.edu.ru/subject/lesson/1522/main/
26 | CriocoObI pa3jiesicHusI CMECEH. 1 https://resh.edu.ru/subject/lesson/1522/main/
27 | Ipaktudeckas padora Ne4 1
«OuncTKa TOBapEHHOM COTH.
28 | XuMHUYECKHE PeakInu. Y CIIOBUS 1 https://resh.edu.ru/subject/lesson/1485/main/
MPOTEKAHUS U TIPEKPAICHUS
XAMHYECKHUX PEaKIUM.
29 | O6o0mIaroriee MOBTOPSHHE 11O 1
pasneiny «SBieHus,
MPOUCXOJISIINE C BEIIECTBAMU.
30 | ObobmaloIIee MOBTOPEHHUE 11O 1
Kypcy «BBenenune B XuMuio».
31 | F'ogoBasi KOHTPOJILHASA padoTa. 1
Pa3nen 4. Paccka3sbl Mo XUMHH. 3
32 | Beigatomiuecst pycckue y4eHble — 1
XWUMHUKHU.
33 | Moé mobuMoe XUMHUYECKOE 1
BEIIIECTBO.
34 | UccnenoBanus B 001acTH 1

XAMHYECKHUX PEaKIUM.



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