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1.Conep:xkanue y4eOHOro npeaMera.

Paspgen 1. Xumus B IEHTPE €CTECTBO3HAHUS.

Xumpst Kak yacTb ecrectBozHanus. | Ipemver xummn. EctecTBo3HaHNE — KOMILIEKC HAYK O IPUPOJIE.
Hayku o mpupone: ¢usuka, xumusi, O6uonorust u reorpadus. [lonoxuTenbHoe U OTpUIATENIbHOE
BO3/ICHICTBHUE UEJIOBEKA HA IIPUPOLTY.

IIpenver xumun. Tena u BemiecTBa. CBOMCTBA BEILIECTB KaK MX WHIVUBUIYAJbHBIE MPU3HAKH.
CBolicTBa BEILECTB KaK OCHOBA UX IIPUMEHEHUSL.

Meronpl u3ydeHHsl ecTecTBO3HaHUs. HalOmomeHne Kak OCHOBHOM METOJ] MO3HAHUS
OKPY)KAIOIIETO MHpa. YCJIOBHS TIPOBEICHHS HaOMoACHMS. [HIoTe3a Kak TPEAIONOKEHHE,
OOBSICHAIONIEE WM TPEACKA3bIBAIOIIEE IPOTEKAHWE HAOII0aeMOro  SIBICHUS. DKCIICPHUMEHT.
JlaGopatopusi. DKCIEpUMEHT JTa0OpaTOpHbId 1 goMantHui. CriocoObl (PUKCHPOBaHUS PE3yJIbTaTOB
sKcriepuMenTa. CTpoeHHe IIaMeHU CBEUH, CyXOro FOPIOYEro, CIUPTOBKHU.

MopnenmvpoBanue. Moaenu kak aOCTpakTHbIE KOIMU H3Yy4aeMbIX OOBEKTOB M NPOILIECCOB.
Mogenu B ¢usuke. DnektpodopHas MalmHa Kak aOCTpakTHash Mojenb MOJHUU. Mozaenu B
Ouonoruun. buonornyeckue Mynsbki. Mozenm B XUMHUU: MarepUalibHble (MOZIEM aTOMOB, MOJIEKYJ,
KPHCTAJUIOB, allapaToB U YCTAHOBOK) M 3HAKOBBIE (XUMHUYECKHE CUMBOJIBI, XUMHYECKHE (DOPMYIIbI 1
YpaBHEHUS).

Xumuydeckas CUMBOJIMKA. XUMHYECKHE CHMBOJBL VX HamucaHue, MPOU3HOILICHHE W WH-
dopMarsi, KOTOpYK0 OHHM HecyT. Xumuueckue (opmyinsl. VX HamwcaHue, NPOHW3HOIICHUE U
uHpopmars, kKoropyro onu HecyT. MHaekce! u koaddurmentst. [IpocTeie U clioKHBIE BEIECTBA.

Xumusi 1 (QU3UKA. YHHBEPCAIBHBIA XapakKTep MOJOXKEHUH MOJIEKYISIPHO-KHHETHYECKOM
teopun. [loHsATHS <«@TOM», «MONEKYNa», <@OH». KpHCTAIMYECKOE COCTOSHHE —BEIECTBA.
Kpucrammaeckue pemeTke TBepabix Beriects. Juddysus. bpoyHOBCKoe ABMkeHHE.

ArperaTHoe COCTOSIHME BelllecTBa. [a3000pasHble, >KHIKAE ¢ TBEpIbIC BEILECTBA.
Kpucraimmyeckue 1 amopgHbie TBepbie BemecTBa. Du3nueckue 1 XUMHUYECKUE SBICHHSI.

Xumus u reorpadust. ['eonornyeckoe cTpoeHHe IAaHEThl 3eMIIs: sIIpo, MaHTHS, JIUTochepa.
DNEeMEHTHBI COCTAaB I'€OJOrMYECKMX COCTABHBIX 4YacTell IUTaHeThl. MuHepasbl U TOpPHBIE MOPOJIBL.
Marmatudeckue u 0caiodHble (OpraHMYecKre 1 HEOPraHU4eCcKue, B TOM YMCIIe U TOPIOYKE) TIOPO/IBI.

Xumust 1 Ouosorusi. XUMHYECKHI COCTaB >KMBOM KIIETKH: HEOpraHudeckwe (Bojga u
MHHEpaJIbHBIE COJIM) U OpraHudeckue (OenKu, >KUpbl, yriaeBoIbl, BATAMHHBI) BeliecTBa. [Ipoctsie n
CIIOJKHBIE BEILIECTBA, UX POJIb B KHU3HEAEATEILHOCTH OpraHu3MoB. buonorndeckas poib BOIbI B
xuBoil Kierke. dortocunre3. Pomp xjopodumiuia B mporecce (orocunTtesa. buonorundeckoe
3HAYEHUE JKUPOB, OCNKOB, F(UPHBIX MAaces, YIrJeBOJOB M BUTAMHHOB JUISl JKH3HEIESTEIbHOCTU
OpIraHU3MOB.

KauectBenHnble peakiyy B XuMmud. [IoHATHE O KaueCTBEHHBIX PEAKIUSIX KaK O PEaKIMSIX,
BOCTIPUHUMAEMBIX OpPTaHOJNENTUYECKU: C TIOMOIIBIO 3pEHUs, CIyXa, OOOHSIHHUS. AHAIUTUYECKHNA
addexr. OmnpenensieMoe BEIIECTBO M PEaKTUB Ha HEro. BO3MOXXHOCTH M3MEHEHHsS WX POJIM Ha
IIPOTUBOIIOJIOKHYIO.

JMemoncrpanuu. 1. Komnmeknus pasHbIX Teln M3 OJHOTO BEUIECTBA WM MaTepHhaia
(Harpumep, abopaTopHas mocyza u3 crexia). 2. Komnekiys pasnuuHbix Ten win GoTtorpaduii Ten
W3 aTIOMHHUS U WUTIOCTPAIlMA HJIEM «CBOMCTBa — TpHMEHEHHe». 3. YueOHoe o0opynoBaHUE,
UCIIOJIb3YeMOe TpU H3yuyeHHHM (Qu3MKH, Ouosnoruu, reorpadpuu v xumuu. 4. DnextpodopHas
MammHa B AerictBud. 5. ['eorpaduueckue momenu (rmodyc, kapra). 6. buonormueckue Mosenu
(MyJISDKM OpraHOB M CHCTEM OpPraHOB PAacCTEHMH, >KMBOTHBIX W ueJoBeka).7. duznueckue M
XMMHUYECKHE MOJIENIM aTOMOB, MOJIEKYN BEIIECTB M MX KPUCTAIMYECKHX peleTok. 8. OObeMHbIE U
IIAPOCTEPKHEBBIE MOJIENIM  MOJIEKYJI BOJIbl, YIJIEKUCIOIO M CEpHHUCTOrO TIa30B, MeTaHa. 9.
PacnipocTpanenne 3amaxa O/EKOJIOHA, IyXOB WJIM JIe30[0paHTa Kak mporecc mauddysuu. 10.
OO0pa31bl TBEP/IBIX BEIIECTB KPUCTALIMYECKOro cTpoenust. 1 1. Mogeny KpucTauiInueckux pereTok.
12. Tpum arperatHbix coctosHMA Bonbl. 13. IlepenuBaHue yriekucioro rasa B CTakKa,
ypaBHOBEIIEHHbIM Ha Becax. 14. Komekims KpucTamimyeckux 1 aMOpQHBIX BEIIECTB M M3/EIUi U3
Hux. 15. Komnekmuss MuHepamoB (J1Ia3ypuT, KOPYHI, XaJIbKOMUPUT, (IFOOPHUT, Taimut). 16.




Komnnekius ropHbIX OpoJ (TpaHuT, pa3iuyHble (JOPMbI KaJbIUTA - MEJ, MpaMmop, U3BECTHSK). 17.
Komnnekuusi roprounx McKomaembix (HedTh, KaMEHHBIM yrojb, cianisl, Topd). 18. CruproBas
SKCTpaKIus Xjopodwria w3 3eleHbIX JucTheB. 19. IIpokanmBanue cyxod 3€leHH pacTeHUH B
My(enpHOW TMeun Ul KOJMYECTBEHHOTO ONpeeieHNusT MHHEpaJbHBIX BemlecTB B HHUX. 20.
KauectBennass peakims Ha kuciopon. 21. KauecTBeHHass peakuusi Ha YIJIGKMCIbIA ra3. 22.
KauecTBeHHas peakiysi Ha U3BECTKOBYIO BOLY.

JlabopaTopHbie omnbIThl. 1. OnucaHWe CBOWCTB KHUCIOPOAA, YKCYCHOM KHCIOTBHI,
amomunus. 2. CrpoeHue IUIaMEHHM cBeud (CIIMPTOBKH, cyxoro roprouero). 3. HabmroneHue
OpOYHOBCKOTO JBMKEHHS YaCTUYEK YEpHOW TYIIM MOJ MHKpockomoM. 4. M3yueHue rpaHura c
MIOMOIIBIO YBETMUYHUTEIBHOTO cTeKsa. 5. OOHapyKeHHe KHUpa B CEMEHAX TOICOIHEYHHUKA M TPEIIKOTO
opexa. 6. OOHapyxeHue >PUPHBIX Macel B aneJbCHHOBOW Kopke. 7. OOHapy)keHHe KpaxMmana u
Oenka (KIEHKOBHHBI) B MIIEHMYHOM Myke. 8. OOHapyKeHHE YIIEKHCIOTo ra3a B BBIIBIXaEMOM
BO3/IyX€E C IIOMOIIbIO M3BECTKOBOM BOJIBI.

Jomammmii 3xcnepument. 1. M3rotoBnenwe wmojeneil MojeKkysl M3 IUIaCTWIMHA. 2.
Huddy3us noHoB nmepmaHranara kanus B Boje.3. M3yuenue ckopoctu muddysuu aspozoseit. 4.
Hudpoysus caxapa B Bome. 5. OmbITBI € MYCTOW 3aKpHITOW IIACTUKOBOM OYTBUIKOH. 6.
KonmmuectBeHHOE ompeneneHue coaepkaHus BOABI B CBeXed 3eneHd. 7. BsaumonelictBue
ACKOpPOWHOBOW KHCIIOTHI € 1oJoM. 8. M3ydeHne cocTaBa TOMMBHTAMHHOB U3 JOMAIIHEH anTedku. 9.
OOHapyxeHHe Kpaxmaia B IPOIyKTaX MATAHUSL.

IIpakTuyeckass padora 1. 3HakoMCTBO ¢ JlabopaTopHbIM oOopyaoBanuem. [IpaBuna
0e301acHOCTH Tpu paboTe B XMMHUYECKOM KabuHeTe (J1TabopaTopHH ).

IpakTuyeckass padora 2. HabOmromeHue 3a ropsiieil cBeuoil. YCTpOWCTBO CIHUPTOBKH.
[paBuna paboThI ¢ HarpeBaTeIbHBIMU PUOOPAMHU.

Paznen 2. MaremaTuyeckue pacueTbl B XUMHUHU.

OtHOCUTENbHBIE aTOMHAs M MOJIEKYJisipHas Macchl. [IoHsTHE 00 OTHOCHTENBHBIX aTOMHOM U
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOAOPOJHOM equHHUIbl. OrpenerneHne OTHOCUTENbHOW aTOMHOU
Macchl XMMHUYECKHX DSJIEMEHTOB M0 Nepuoauyeckoi Tabnune. Haxoxnenue mo dopmye
BEIIIECTBA OTHOCUTEIHLHON MOJIEKYISIPHOM Macchl KaKk CyMMbI OTHOCHUTEJIbHBIX aTOMHBIX Macc
COCTABJISIFOIIMX BEIIECTBO XMMUYECKHUX 3JIEMEHTOB.

MaccoBast 10751 XUMHUYECKOTO 3JIEMEHTa B CJIOXHOM Bellectse. [loHsTHe 0 MaccoBoi jone -
(W) XMMIYECKOr0 37IeMEHTA B CIIOKHOM BEIIIECTBE U €€ pacyer Mo (hopMyIie BEIIeCTBa.

UYuctele BemiectBa U cMecu. [lonsitue o ynctoMm BemiecTBe M cMecu. CMecHu ra3zo00paszHble
(BO31lyX, MPHPOAHBIN ra3), *Huakue (HepTh) W TBEpHble (TOPHBbIE MOPOJBI, KYIUHAPHBIE CMECH,
CHHTETHYECKHE MOIoLIHE cpesicTBa). CMecH TOMOTEHHBIE U T€TEPOr€HHBIE.

OObemHas 1o KOMIIOHEHTa ra3oBoil cMecH. [lonsTre 06 00beMHOI /1071e ((p) KOMIIOHEHTa
razoBoii cmecu. CocTaB BO3/lyxa U MPUPOTHOTO Ta3a. Pacuer oObeMa KOMIIOHEHTa Ta30BOM CMECH TI0
€ro 00beMHOH J1071€, 1 HA00OPOT.

MaccoBast 101151 BerectBa B pactBope. [ToHsTHe 0 MaccoBo#t j0ie (W) BelecTBa B pacTBOpE.
PacTBOpuTens M pacTBOpPEHHOE BELIECTBO. Pacuer Macchl pacTBOPEHHOIO BEIIECTBA IO Macce
pacTBOpa M MaccoBOM J10J1€ PaCTBOPEHHOI'O BEILIECTBA U JIPYTHE PacyeThl C MCIOJIB30BAHUEM 3THX
MTOHATHUH.

MaccoBas mons npumeceid. [IoHATHE 0 YMCTOM BelecTBe U puMecH. Maccosas joist (W)
npuMecu B oOpaslle MCXOAHOro BemiecTBa. OCHOBHOE BelIECTBO. PacueT macchl OCHOBHOIO
BEleCTBa M0 Macce BEIIECTBA, COJEPIKAIIEr0 OMPENEICHHYI0 MacCOBYIO JOJII0 MpUMEceH, u
JIPYTHe pacueTsl ¢ UCIOIb30BAHUEM 3THX MOHATHI.

JemoncTpauuu. 1. Munepans! kynpuT u TeHopuT. 2. Oxcua prytu(ll). 3. Komnexun
pa3IMYHBIX BUJIOB Mpamopa M HW3AeNud (WM WUIIOCTpauui u3nenui) u3 Hero. 4. Cmech
peYHOro M caxapHoro mecka u ux pasnenenue. 5. Komnekmus «Hedts n HedrenpomaykTe». 6.
Komnekmust OBITOBBIX cMeceil (KylIMHapHbIE CMECH, CHHTETHYECKHE MOIOIIUE CpENCTBa,
IIaMITyHU, HamUTKU W Ap.). 7. Jmarpamma oObemMHOro cocraBa Bo3ayxa. 8. Jlmarpamma
00BEMHOT0 cocTaBa MPUPOAHOro rasza. 9. [IpuroroBneHue pacTBopa ¢ 33JaHHBIMH Maccod U
MacCcoBOM 1moyieil pacTBopeHHOro BemiecTBa. 10. OOpasmpl BemEeCTB W MaTEpPHANIOB,




COJZIEPKAILUX ONPEIECICHHYIO TOJII0 IIPUMECEH.

JNomamuuii 3xcnmepumedT. 1. M3ydenue cocraBa OBITOBBIX KYJIHMHAPHBIX H
XO34MCTBEHHBIX CMecel MO ATUKEeTKaM. 2. [IpurotoBneHue pactBopa COJIM, pacdueT MacCOBOM
JI0JIM PAaCTBOPEHHOT'0 BEIIECTBA M OMBITHI C MOJYYEHHBIM pacTBopoM. 3. M3yueHue cocrtaBa
HEKOTOPBbIX OBITOBBIX U (hapMaleBTUUECKHUX MPenapaToB, COAEPKALUX ONPEIEICHHYIO OO
IIPUMECEH, 110 UX ITUKETKAM.

IIpakTnyeckass padora 3. [IpuroroBienue pactBopa ¢ 3aJaHHONW MacCOBOWM H0Jiei
PacTBOPEHHOI'O BEUIECTBA.

Paznen 3. SBaeHus, NPOUCXOASANIME C BEUIECTBAMH.

Paznenenue cmeceit. Ilonstue o pa3aencHUu cMeced U OYUCTKE BelecTB. HexoTopsie
npocTeiime crnocoObl pa3feleHus CMecel: NpOCEeuBaHUe, pas3felieHHEe CMece MarHuToM,
OTCTaWBaHME, JCKAHTAlUs, LEHTPU(PYrHpOBaHME, pa3JeleHUE C TOMOIIBIO JCIUTEIbHON
BOPOHKH.

OunprpoBanue. PunbTpoBaHue B 1a00opaTopuu, ObITY U Ha Tpou3BoaAcTBe. DUIBTpAT.

Ancop6uus. Ilonstue o0 ancopOuuum u ancopOeHTax. AKTUBUPOBAHHBIM Yrojb Kak
BaOXHEHWIINN aacopOeHT, €ro MCIOJb30BaHNE B OBITY, HA MMPOU3BOJICTBE U B BOCHHOM JIEJIC.
Y CTpOoiCTBO IPOTUBOrasa.

Juctwisuus, KpucTalulM3auus U BblapuBaHue. JlucTuimnsduuss Kak —Ipolecc
BBIJICJICHUS BeELleCTBA M3 JKUAKOM cMmecu. JlucTuiuiMpoBaHHass Bojga M 00JacTu ee
npumenenus. Ileperonka wneptu. Hedremponykrel. @DpakiuoHHas NEPETOHKA KUAKOTO
Bo3ayxa. Kpucramnumsanus U BbelmapuBaHue B JiabopaTopuu  (KpUCTAUIM3ATOPBl U
bapdhopoBbIie YAMIKY I BRITAPUBAHUSA) U TIPUPOJIE.

Xumnueckue peakuuu. [loHsATHE O XHMMHMYECKOM peakUMU Kak Ipolecce
IpeBpaIleHsl OJHUX BELIECTB B Jpyrue. YCJIOBUS TEUEHHUS U IMPEKPALICHUS XUMHYECKHX
peakuui.

IIpu3Hakn XMMHYECKHX peakuud. M3MmeHeHne 1Bera, BBINAJCHHUE OCAJAKAa,
pacTBOpPEHME OCajlKa, BBIICICHHUE Ta3a.

JMemoncTrpanuu. 1. [IpocenBanne cmecu Myku U caxapHoro necka. 2. Paznenenue
CMECH IIOPOIIKOB cepbl M kene3a. 3. PasjgeneHue cmecu MOPOILIKOB Cepbl U Iecka. 4.
Paznenenne cmecn BOABI M PACTUTEIBHOTO Macjia C IOMOINBI JCIUTEIBHONM BOPOHKH. 5.
Lentpudyrupoanue. 6. @unbTpoBanue. 7. PecnupaTopHble MacKu U MapieBble MOBSA3KHU. 8.
AJncopOIIMOHHBIE CBOMCTBA aKTUBUPOBAHHOIO yrisd. 9. Cuiukareiab U €ro NpUMEHEHUE B
ObITYy U Jerkoil npomsbimieHHocTd. 10. IlpotuBoras m ero ycrpoiictBo. 11. ITonmyuenue
JUCTWNINPOBAaHHOW BOJBl C TIOMOLIbIO JAa0OpPaTOPHOW YCTaHOBKMU Il TEPErOHKHU
xuakocreit. 12. Konneknusa «Hedts wu Hedremponyktsi». 13. Pasgenenue cmecu
MepMaHraHata W JUXpoMara Kaiusi cmocoboM kpucraummsanuu. 14. B3aumopeincTBue
IIOPOLIKOB JKejie3a W cepbl Inpu HarpeBaHuu. 15. IlonmydeHue yriaekucioro rasa
B3aMMOJICHCTBUEM MpamMopa C KHCIOTOH U OOHapyXeHHE €ro ¢ MOMOUIbI0 H3BECTKOBOM
Bojbl. 16. Katanutuueckoe pasnoxkeHue nepokcua Bogopoa (KaTaiau3aTop — JUOKCHU]
Mapranna). 17. @epMeHTaTUBHOE pa3iioKEeHUE MEPOKCH/Ia BOAOPOAa C MOMOIIBIO KaTana3bl.
18. KuCIOTHBIII OrHETYHNIMTENb, €ro YCTPOWCTBO M NpUHLIMN AeiicTBus. 19. Peaknus
HEUTpalu3allud  OKpAIIEHHOro (QeHoJ(TaTenHoM pacTBOpa IIeno4yu  Kucioroil. 20.
B3aumopeiicTBue pacTBOpOB NepMaHraHaTa M JMXpoMaTa Kallus C pacTBOPOM Cylbdura
Hatpusa. 21. [lonmyuenune ocanka ruapokcuga menu (II) unm rugpoxcunpa xenesza(lIl)
peakuueir obmena. 22. PacTBOpeHHE MOJYYEHHBIX OCAJKOB THIPOKCHUIOB METAJUIOB B
kuciaore. 23. [lonyyeHue yriekuciaoro raza B3auMoIeCTBHEM pacTBOpa KapOoHaTa HATPHS C
KHUCJIOTOM.

JlaGopaTopHble onbiThbl. 1. M3rotoBnenue ¢unbrpa u3 GuibTpoBadbHON Oymaru
Wi OymMaxkHOH canderku. 2. 3yueHne ycTpoicTBa 3aKUTANKH U €€ TUIaMEeHH.

Jomamuuii 3xcnepumenT. 1. Paznenenue cMecu Cyxoro MoJIoOKa M pe4Horo necka. 2.
M3roroBieHne MapiieBOM NOBS3KM KaK CpEeACTBAa WHIAMBHUIYAJIbHOW 3alllUTBl B IIEPUOJ
snugemMun rpunna. 3. OTcTanBaHHEe B3BECH MOPOIIKA JJIsS YHCTKU MOCYIbl B BOJE U €€




nexantauus. 4. AacopOuus akKTUBUPOBAHHBIM YIJIEM KpAacsIIMX BEIIECTB MENCH-KOMIbL. 5.
AncopOins KyKypy3HBIMU MaJOYKaMH MapoB Maxydux BemecTB. 6. M3ydeHuwe cocraBa u
IIPUMEHEHUS CUHTETUUYECKUX MOIOILIUX CPEJCTB, COAEpKAIIUX dH3UMBL. 7. Pa3noxkenue cmecu
NUTHEBOM COJBI W CaxapHOM MNyIphl MpuU HarpeBaHuu. 8. PacTBopeHme B Bojae TabIeTKH
acrimpuna YIICA. 9. [IpurotoBsieHne u3BeCTKOBOM BOJIbI U OIBITHI C HEM.

IpakTuueckass padora 4 (IOMAaIIHUNA SKCICPUMEHT). BbIpaiuBaHHe KpHUCTAIOB
COJIH.

IIpakTuyeckasi padora S. OuncTka NOBapEHHOM COJIHU.

IpakTuyeckas padora 6. (qomamnuii sxcnepumenT). Kopposus meraios.
Pasnen 4. Pacckaspl 10 XUMUU.

VYyenuueckas koHbpepeHuuss «Bpigaromuecs pycckue yudeHble-XUMHUKH». KHU3Hb U
nestenbHocTh M. B. Jlomonocosa, JI. 1. Menneneesa, A. M. byrneposa.

Konkypc coobmiennii yuamuxcsa «Moe iqro0umoe BemecTBo». OTKpPBITHE, MOJIYyYeHHE U
3HaUYEHHE BHIOPAHHBIX YYaIUMHUCS BEIIECCTB.

Konkypc ydyenmueckux mpoekToB. MccimenoBanus B 00JaCTH XUMUYECKHX PEAKIIMi:
¢doTocHHTE3, TOPEHHE U MEJIEHHOE OKMCIIEHUE, KOPPO3Us METAJJIOB M CHOCOOBI 3aIIUTHI OT
Hee, IPyTrue peakinu, BbIOpaHHbIEe YYalTUMUCS.

2.Jlnanupyemble pe3yJbTaThl 0CBOCHHS Y4eOHOI0 NpeaMeTa.

JIMYHOCTHBIE pe3yJabTaThbl.

VY BBITYCKHHKA 6VI[VT Cd)ODMHDOBaHBII

1) YyBCTBO TOPAOCTH 3a POCCHUHCKYI0O XMMHYECKYIO HayKy, TYMaHU3M, OTHOLIEHHUE K
TPYLy, LIeI€yCTPEMIIEHHOCTB;
2) (dbopMHpoBaHKE IIEHHOCTH 3JJOPOBOTO U 6€30MacHOT0 00pas3a KU3HU; YCBOCHHUE MPABUII

WHJMBUlyalbHOTO U KOJUIEKTUBHOI'O 0€30I1aCHOTO MOBEIECHMS B UPE3BbIYANHBIX CUTYaLUSX,
YIPOXKaKUIUX )KU3HU U 310POBbIO JTIOJEH;

3) yYMEHHUE YIpaBisATh CBOEH MO3HABATENbHON J€ATEIbHOCTHIO;

4) (GbopMUpOBaHHE OCHOB 3KOJOTHYECKOM KYJIbTYpPbI, COOTBETCTBYIOIEH COBPEMEHHOMY
YPOBHIO 3KOJOTHYECKOIO0 MBILIUICHHS, Pa3BUTHE OMbITa 3KOJOTMYECKH OPHUEHTHPOBAHHOU
pedIIeKCUBHO-OLIEHOYHOM U MPAKTUYECKON JeATENbHOCTH B )KM3HEHHBIX CUTYALUAX .

MeTtanpeameTHbie pe3yJibTaThl

Y BBINYCKHHKA 6V,Z[VT C(bODMI/IDOBaHBIZ

1) YMEHHE CAMOCTOSITEILHO ONPEAETATH eI CBOETO 00YUEeHHUsI, CTAaBUTh U (POPMYTHUPOBATH
Juisi ceOsi HOBBIE 3amaud B y4€0e W TO3HABATEIBHOW JEATCIBHOCTH, pPa3BUBaTh MOTHBBI U
WHTEPECHl CBOEH MO3HABATENFHOU IEATENbHOCTH,

2) YMEHHE CaMOCTOSITEIbHO TUIAHUPOBATh IIYTH JIOCTMDKCHUS IIeJield, B TOM YHCIIEC
anbTepHATHUBHBIC, OCO3HAHHO BBIOMpaATh Hanbosee 3pPeKTUBHBIE CIOCOOBI PEIICHHS YUeOHBIX U
MMO3HABATENILHBIX 3a/aY;

3) YMEHHE COOTHOCHUTH CBOM JICHCTBHUS C IUIAHUPYEMBIMH DPE3yJIbTaTaMH, OCYIIECTBISATH
KOHTPOJIb CBOEH JEATCIILHOCTH B TIPOIECCE JIOCTIDKEHHUS pe3yibTaTa, ONPEAesTh CIOCOOBI
JIENCTBUI B paMKax MPEeJIOKEHHBIX YCIOBHMA U TpeOOBaHUM, KOPPEKTUPOBATH CBOM ACHCTBUS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTyallUEeH;

4) YMEHHE OIEHUBATh MPABWIBHOCTh BBHITIOJHEHUS Yy4eOHOW 3aJa4dM, COOCTBEHHBIS
BO3MOXHOCTH €€ pEeLIeHNUs;



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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