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1.Conep:xkanue y4eOHOro npeaMera.

Paspgen 1. Xumus B IEHTPE €CTECTBO3HAHUS.

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

[Ipenver xumun. Tena u BemecTBa. CBOMCTBA BEILIECTB KaK MX WHIVMBUIYAJIHHBIC MPU3HAKH.
CBolicTBa BEILECTB KaK OCHOBA UX IIPUMEHEHUSL.

Meronpl u3ydeHHsl ecTecTBO3HaHUs. HalOmomeHne Kak OCHOBHOM METOJ] MO3HAHUS
OKPY)KAIOIIETO MHpa. YCJIOBHS TPOBENCHHUS HaOMoAeHMS. [HmoTe3a Kak —TPEAIoNoKEHHE,
OOBSICHAIONIEE WM TPEACKA3bIBAIOIIEE IPOTEKAaHWE HaOII0aeMOro  SIBICHUS. OJKCIICPHUMEHT.
JlaGopatopusi. DKCIEpUMEHT JTa0OpaTOpHbId 1 goMantHui. CriocoObl (PUKCHPOBaHUS PE3yJIbTaTOB
sKcriepuMenTa. CTpoeHHe IIaMeHU CBEUH, CyXOro FOPIOYEro, CIUPTOBKHU.

MopnenvpoBanue. Moaenn kak aOCTpakTHbIE KOIMU H3Yy4aeMbIX OOBEKTOB M NPOIIECCOB.
Mogenu B ¢usuke. DnextpodopHas MammHa Kak aOCTpakTHash Mojenb MOJHUH. Mopenu B
Ouonorun. buonornyeckue mMynsbki. Mozenu B XUMHUU: MarepUalibHble (MOZIENTM aTOMOB, MOJIEKYJ,
KPHCTAJUIOB, allaparoB U YCTAHOBOK) M 3HAKOBBIE (XUMHUYECKHE CUMBOJIBI, XUMHYECKHE (POPMYIIbI 1
YpaBHEHUS).

Xumu4deckas CUMBOJIMKA. XUMHYECKHE CHMBOJBL VX HamucaHue, MPOU3HOILICHWE W WH-
dopMarsi, KOTOpYK0 OHHM HecyT. Xumuueckue (opmyinsl. VX HamwcaHue, NPOHW3HOIICHUE U
uHpopmars, kKoropyro onu HecyT. MHaekce! u koaddurmentsl. [IpocTeie u clioKHBIE BElECTBA.

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.
Kpucramnyeckue n amopgHbie TBep/iple BemecTBa. Ouzndeckue 1 XUMUYECKUE SIBJICHUS.

Xumus 1 reorpadust. ['eonoruueckoe cTpoeHUe IIaHeThl 3eMIIs: AP0, MaHTHs, JUTOchepa.
DONEeMEHTHBI COCTAaB I'€OJOrMYECKUX COCTABHBIX 4YacTell IUTaHeThl. MUHepasbl U TOpPHBIE MOPOJIBL.
Marmarudeckre 1 0caiouHble (OpraHMYeCKUe U HEOPraHMYECKUE, B TOM YHUCIIE U TOPIOYHE) TIOPOIbI.

Xumust 1 Ouosorusi. XUMHYECKHI COCTaB >KMBOM KIIETKH: HEOpraHudeckwe (Bojga u
MHUHEpaJIbHbIE CONIM) U OpraHnyeckue (0emKu, >KUpbI, YIIIEBOAbI, BUTAMUHBI) BeliecTBa. [IpocTeie u
CIIOJKHBIE BEILIECTBA, UX POJIb B KU3HEAEATEIbHOCTH OpraHu3MoB. buonornueckas poib BOIbI B
xuBoil Kierke. dortocunre3. Pomp xjopodumiuia B mporecce (orocunTtesa. buonorundeckoe
3HAYEHUE JKUPOB, OENKOB, F(UPHBIX MAces], YIJIEBOJOB M BUTAMHHOB JUISl JKU3HEIESTEIbHOCTU
OpIraHU3MOB.

KauectBennble peakiyy B Xumuu. [IoHATHE 0 KaueCTBEHHBIX PEAKIMSIX KaK O PEAKIMSIX,
BOCTIPUHUMAEMBIX OpPTaHOJNENTUYECKU: C TIOMOIIBIO 3pEHHUs, ClyXa, OOOHSIHUS. AHAIUTHUYECKHN
addext. OmpenenseMoe BEIIECTBO U PEAKTUB Ha HEro. BO3MOXKHOCTH M3MEHEHHs] UX POJIM Ha
MIPOTUBOIIOJIOKHYIO.

Jemoncrpanuu. 1. Kosnmekius pasHbIX Teln M3 OJHOTO BEUIECTBA WM MaTepHhaia
(narpumep, abopaTtopHas mocyza u3 crexia). 2. Komnekims pasnuunbix Ten win GoTtorpaduii Tet
W3 aTIOMHHUS U WUTIOCTPAIMKA HJIEW «CBOWMCTBa — TIPHMEHEHHe». 3. YueOHoe o0opymoBaHUE,
UCIIOJIb3YeMOe TpU W3yuyeHHH (QU3MKH, Ouonoruu, 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. Puznueckue 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/IEKOJIOHA, IyXOB WJIM JIe30[0paHTa Kak mporecc mauddysuu. 10.
OO0pa31bl TBEP/IBIX BEIIECTB KPUCTALTMYECKOro cTpoenust. 1. Mogenu KpucTauiTInueckuX pereTok.
12. Tpu arperatHbix cocrosiHug Boabl. 13. IlepenvBaHue yIJIEKHCIOro ra3a B CTakKaH,
ypaBHOBEIICHHBIHN Ha Becax. 14. Komnekims KpucTamimyeckux 1 aMOpQHBIX BEIIECTB M M3/IEIUH U3
Hux. 15. Komnekmuss MuHepasmoB (J1Ia3ypuT, KOPYHI, XaJbKOMUPUT, (IFOOPHUT, Taimut). 16.




Komnnekius ropHbIX OpoJ (TpaHuT, pa3iuyHble (JOPMbI KaJbIUTA - MEJ, MpaMmop, U3BECTHSK). 17.
Komnnekuusi roprounx HcKonaembix (HedTh, KaMEHHBIA yroib, cianisl, Topd). 18. CruproBas
SKCTpaKIus Xjopodwria w3 3eleHbIX JucTheB. 19. IIpokanmBaHue cyxol 3eleHH pacTeHUH B
My(enpHOW TMeun Ul KOJMYECTBEHHOTO ONpeeieHNusT MHHEpaJbHBIX BemlecTB B HHUX. 20.
KauectBennass peakims Ha kuciopon. 21. KadecTBeHHass peakids Ha YIJIGKMCHbIA ra3. 22.
KauecTBeHHas peakiysi Ha H3BECTKOBYIO BOJY.

JlabopaTopHbie omnbIThl. 1. OnucaHWe CBOWCTB KHUCIOPOAA, YKCYCHOM KHCIOTBHI,
amomunus. 2. CTpoeHHe IUIAaMEHHM CBeud (CIIUPTOBKH, cyxoro roprodero). 3. HaOmroxenue
OpOYHOBCKOTO JBM)KEHHSI YaCTUYEK YEpHOW TYIIM MOJ MHKpockomoM. 4. M3yueHue rpaHura c
MIOMOIIBIO YBETMYHUTEIBHOTO cTekia. 5. OOHapyKeHHe KHUpa B CEMEHAX TOICOITHEYHHUKA M IPEIIKOT0
opexa. 6. OOHapyxeHue >PUPHBIX Macel B aneJbCHHOBOW Kopke. 7. OOHapy)keHHe KpaxMmana u
Oenka (KIEHKOBUHBI) B MIIEHMYHOM Myke. 8. OOHapyKeHHE YITEKHCIOro ra3a B BBIIBIXaEMOM
BO3/IyX€E C IIOMOIIbIO H3BECTKOBOM BOJIBI.

Jomammunii 3xcnepumenT. 1. M3roroBnenue wmoneneil Mojiekydl W3 IUIACTWIMHA. 2.
Juddy3us noHoB mepmaHranara kainus B Boje.3. M3yuenue ckopoctu nuddysuun aspozosei. 4.
Hudpdysus caxapa B Bome. 5. OmbITBI C MYCTOW 3aKpHITOW IUIACTUKOBOM OYTBUIKOH. 6.
KonmmuectBeHHOE ompeneneHue coaepkaHus BOABI B CBeXed 3eneHd. 7. BsaumonelictBue
ACKOpPOWHOBOW KHCIIOTHI € 1oJoM. 8. M3ydeHne cocTaBa TOMMBHTAMHHOB U3 JOMAIIHEH anTedku. 9.
OOHapyxeHHe KpaxMaa B IPOyKTaxX MATAHUSL.

IIpakTnyeckas padora 1. 3HakoMCTBO ¢ J1abopaTopHBIM oOopynoBaHueM. [IpaBuia
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 ¥ MOJIEKyJsipHas Macchl. [loHATHE 00 OTHOCHTENBLHBIX aTOMHOM U
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOAOPOJHOM equHuIlbl. OmnpesneneHre OTHOCUTEIbHON aTOMHOM
Macchl XMMHMYECKHUX OSJIEMEHTOB [0 mepuoanyeckoil Tabmune. Haxoxnenue mo Qopmyne
BEIIECTBA OTHOCUTEIHLHON MOJEKYISIPHOM Macchl Kak CyMMbl OTHOCHTENIbHBIX aTOMHBIX Macc
COCTABJISIFOILMX BEIECTBO XMMUYECKHUX 3JIEMEHTOB.

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

UYuctele BemiectBa U cMecu. [lonsitue o ynctoMm BemiecTBe M cMecu. CMecHu ra3zo00paszHble
(BO3myX, MPHUPOAHBIN ra3), kuakue (HedTh) U TBepAble (TOPHBIC MOPOABI, KyIHHAPHBIE CMECH,
CHHTETHYECKHE MOIoLHE cpesicTBa). CMeCcH TOMOTEHHBIE U T€TEPOr€HHBIE.

OObemHas 10111 KOMIOHEHTa ra3oBoi cMecu. [loHsTrHe 006 00BeMHOI J1071e ((p) KOMITIOHEHTA
razoBoii cmecu. CocTaB BO3lyxa U MPUPOTHOTO Ta3a. Pacuer oObeMa KOMIIOHEHTa Ta30BOM CMECH TI0
€ro 00beMHOH J1071€, 1 HA00OPOT.

MaccoBast o151 BerectBa B pactBope. [ToHsTre 0 MaccoBoit jose (W) BelecTBa B pacTBOpE.
PactBoputrens u pacTBOpeHHOE BeELIECTBO. Pacuer Macchl pacTBOPEHHOIO BELIECTBA II0 Macce
pacTBOpa U MaccOBOW JI0JIeé PAaCTBOPEHHOrO BELIECTBA M JPYIUe pacdeThl C MUCIOJIb30BAaHUEM AITHX
MTOHATHUH.

Maccosas momst mpumeceii. [ToHsTHE 0 YHMCTOM BelecTBe U puMecu. Maccosast 1oist (W)
npuMecu B oOpaslle MCXOAHOro BemecTBa. OCHOBHOE BelIeCTBO. PacueT macchl OCHOBHOTO
BElIeCTBa M0 Macce BEIIECTBA, COJIEPIKAIIETO OIMpPENEICHHYI0 MacCOBYIO JOJII0 MpUMEcel, u
JpyTU€ pacueThl C UCMOIb30BAHUEM ITUX MOHATHH.

Jemoncrpauuu. 1. Munepans! kynput u TeHopuT. 2. Oxcua prytu(ll). 3. Komnexmun
pa3NMYHBIX BUIOB MpaMopa W W3Aenuil (WM wuUmrocTpauuid uzaenuii) u3 Hero. 4. Cmech
peYHOro M caxapHoro mecka u ux pasnenenue. 5. Komnekmus «Hedts n HedrenpomaykTe». 6.
Komnexmust OBITOBBIX cMeceil (KylIMHapHbIE CMECH, CHHTETHYECKHE MOIOIIUE CpENCTBa,
IAMIyHH, HAmUTKA W Ap.). 7. Jlmarpamma oObeMHOro cocraBa Bozayxa. 8. [luarpamma
00BEMHOTO COCTaBa MPUPOAHOTO rasza. 9. [IpuroroBneHue pacTBopa ¢ 33JaHHBIMH Maccod U
MacCOBOM 1moyieil pacTBopeHHOro BemiecTBa. 10. OOpa3ibl BEmIECTB W MaTepHAIIOB,




COJZIEPKAILUX ONPEIECICHHYIO TOJII0 IIPUMECEH.

JNomamuuii 3xcnepuMeHT. 1. M3ydenme cocraBa OBITOBBIX KyJWHApHBIX U
XO34MCTBEHHBIX CMecel MO ATUKEeTKaM. 2. [IpurotoBneHue pactBopa COJIM, pacdueT MacCOBOM
JI0JIM PAaCTBOPEHHOT'O BEIIECTBA M OMBITHI C MOJYyYEHHBIM 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. Ilonsitue 0 pasnerncHUu CMeced M OYHUCTKE BellecTB. Hexkoropeie
npocTeiime crnocoObl pa3feleHus CMecel: NpOCEeuBaHUe, pas3felieHHEe CMece MarHuToM,
OTCTaWBaHME, JCKAHTalUs, LEHTpU(YrHpoBaHUE, Ppa3JCICHUE C IOMOIIBIO JETUTEIbHOMN
BOPOHKH.

OunprpoBanue. GunpTpoBaHue B 1a00paTOpuu, OBITY U Ha Tpou3BoACTBe. DuibTpar.

Ancop6uus. ITonstue o0 ancopOuuu u ancopOeHTax. AKTUBUPOBAHHBIM Yrojb Kak
BOXHEHWIINN aAcopOCHT, €ro MCIOJIb30BaHNE B OBITY, HA MMPOU3BOJICTBE M 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
bapdopoBsie YAMIKK ISl BEITAPUBAHUS) U IPUPOJIE.

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

IIpu3Hakun XUMHYECKHX peaknui. M3MmeHeHne 1BeTa, BBINAJCHHE OCAJKA,
pacTBOpPEHME OcajlKa, BBIICICHHE Ta3a.

Memonctpauuu. 1. [IpoceuBanue cMecu MyKkH U caxapHoro rnecka. 2. Paznenenue
CMECH IIOpOIIKOB cepbl M »kene3a. 3. PasneneHue cmecu MOPOIIKOB 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 CBOMCTBAa aKTUBUPOBAHHOTO yrid. 9. Cunukareiab U €ro NpUMEHEHUE B
ObITYy U Jserkoil 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
IepMaHraHara M JAMXpomaTa Kaiusi crnocobom kpucrtamimzauuu. 14. Bzaumopeiictsue
IIOPOUIKOB Kejle3a W cepbl npu HarpeBanuu. 15. IlomydeHuwe yriekucioro rasa
B3aMMOJIEHCTBUEM MpaMopa C KHCIOTOH W OOHapyKeHHE ero ¢ IMOMOUIIbI0 H3BECTKOBOM
BoJbl. 16. KaTanutnueckoe pasiiokeHHE NEPOKCHAA BOAOPOAA (KAaTalnu3aTop — JUOKCH]
Mapranna). 17. depMeHTaTUBHOE pa3fioKeHHE MEPOKCHIa BOAOPOAa C MOMOIIBIO KaTanas3bl.
18. KuCIOTHBIII OrHETYHIMTENb, €ro YCTPOWCTBO M NpUHLIMN JAeiictBus. 19. Peaknus
HEUTpalu3allud OKpAaIIeHHOro (QeHoydTarenHoM pacTBopa Iuenodyu  Kucioroil. 20.
B3aumopeiicTBue pacTBOpOB NepMaHraHaTa M JAMXpoMaTa Kallds C pacTBOPOM cCylbdura
Hatpusa. 21. [lonmyuenue ocanka ruapokcuga menu (II) unmm ruapoxcupa xenesza(lIl)
peakuueir obmena. 22. PacTBOpeHHE MOJYYEHHBIX OCAJKOB THIPOKCHUIOB METAJUIOB B
kuciore. 23. [lonyyeHue yriekuciaoro raza B3auMoIeiCTBHEM pacTBOpa KapOoHaTa HATPHS C
KHUCJIOTOM.

JlaGopaTopHble onbiThbl. 1. M3rotoBnenue ¢unbrpa U3 QuIbTpoBaTbHONW Oymaru
Wi OymMakHOH canderku. 2. 3yueHne ycTpoicTBa 3aKUTAIKU U €€ MIIAMEHH.

Jomamuuii 3xcnepumMenT. 1. Paznenenue cMecu cyxoro MoJIoka M pe4Horo necka. 2.
M3rotoBineHne MapieBON IOBA3KUM KaK CpEeACTBAa HMHIAMBHUAYAJIbHOW 3alIUThl B IIEPUOJ
snuaemun rpunmna. 3. OTcramBaHWe B3BECH IOPOIIKA JUIA YUCTKH IOCYIBI B BOJIE H €€




nexantauus. 4. AxacopOuus akKTUBUPOBAHHBIM YIJIEM KpAacsIIMX BEIIECTB MENCH-KOMIbL. 5.
AncopOuus KyKypy3HBIMH MajJO4YKaMU MapoB Maxy4yux BemecTB. 6. M3yueHue cocrtaBa u
IIPUMEHEHUS CUHTETUUYECKUX MOIOILIUX CPEJICTB, COAEpKAIMX 3H3UMBL. 7. Pa3noxeHue cmecu
NUTHEBOM COJBI W CaxapHOM NyIphl NMpu HarpeBaHuW. 8. PacTBopeHne 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». OTKpPHITHE, TOJIYyYeHHE U
3Ha4€HUE BHIOPAHHBIX YYAIIUMUCS BEIIECTB.

Konkypc yduenmdeckux mpoekToB. MccnenoBanus B 00JaCTH XMMUYECKUX PEAKIIMA:
($OTOCHHTE3, TOPEHUE U MENJICHHOE OKMCIEHUE, KOPPO3Us METAVIOB M CIIOCOOBI 3aLUTHI OT
Hee, IPyTrue peaklnu, BhIOpaHHbIE YUaIlIUMUCS.

2.Jlnanupyemble pe3yJbTaThl 0CBOCHHS Y4eOHOI0 NpeaMeTa.

JIMYHOCTHBIE pe3yJabTaThbl.

VY BBITYCKHHKA 6VI[VT Cd)ODMHDOBaHBII

1) YyBCTBO T'OPAOCTH 3a POCCHUICKYI0O XMMHUYECKYIO HAyKy, TYMaHH3M, OTHOLIEHHE K
TPYAY, UEIeyCTPEMIIEHHOCTb;
2) (dbopMupOBaHNE LIEHHOCTH 3/I0POBOr0 U Oe30macHOro oopasa >kKM3HHU; YCBOCHHUE MPABUIT

WHJUBUIyaJIbHOTO U KOJUIEKTUBHOI'O O€30IaCHOTO MOBEIECHMS B UPE3BbIYANHBIX CUTYaLUSX,
YTPOXKaKUIUX )KU3HU U 310POBBIO JIOEH;

3) yYMEHHUE YIpaBisATh CBOEH MO3HABATENbHON J€ATEIbHOCTHIO;

4) (bopMUpOBaHHE OCHOB 3KOJOTMYECKOM KYJIbTYpbI, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO 3KOJOTHYECKOIO0 MBILIUICHHS, Pa3BUTHE OMbITa 3KOJOTMYECKH OPHUEHTHPOBAHHOU
pedIIeKCUBHO-OLIEHOYHOM U MPAKTUYECKON JeATENbHOCTH B )KU3HEHHBIX CUTYyallUsX.

MeTtanpeameTHbie pe3yJibTaThl

Y BBIDYCKHHKA 6V)1VT C(bODMI/IDOBaHBIZ

1) YMEHHUE CaMOCTOSITEIbHO ONPEEIIATh 1IeTH CBOET0 00yUeHHsI, CTAaBUTh U (POPMYJIUPOBATH
Uit ceOsi HOBBIC 3aMaud B y4€Oe M TIO3HABATEILHOW NESTEIBHOCTH, pPa3BUBAaTh MOTHBBI U
MHTEPECHI CBOEH MM03HABaTEIbHOMN 1A TEIbHOCTH;

2) YMEHHE CaMOCTOSITENIbHO IUIAHWPOBAaTh TYTH JIOCTHIKCHUS IIeJIed, B TOM YHUCIe
JIbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3¢ (heKTUBHBIE CIOCOOBI peleHus] y4eOHbIX U
MI03HABATENbHBIX 33/1aY;

3) YMEHHE COOTHOCUTH CBOM JEHCTBUS C IUIAHUPYEMBIMH pPE3yJbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEH JEATEIILHOCTH B TPOIECCE JTOCTHKECHUS Pe3yinbTaTa, ONpPEAesaTh CIIOCOOBI
JeMcTBUI B paMKax MpesIOKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JECUCTBUS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTyallUEeH;

4) YMEHHUE OLEHHBATh IPAaBUJIbHOCTh BBIMOJHEHUS Y4eOHOW 3ajaud, COOCTBEHHBIE
BO3MOKHOCTH €€ PEIICHHUS;



5) BJIaJICHHE OCHOBaMH CAMOKOHTPOJIS,, CAMOOLICHKH, TPUHSTHUS PELICHHH W OCYIIECTBICHHS
OCO3HAHHOT'O BHIOOPA B y4eOHOI U MO3HABATEILHOMN JIEATEIIEHOCTH;

6) YMEHHE ONpPENeNsTh IOHATHS, CO34aBaTh OOOOIICHMS, YCTAHABIWBATH AHAIIOTHHU,
KJIaccu(pUIMpoBaTh, CaMOCTOSITEILHO BHIOMPATh OCHOBAHUS U KPUTEPUHU Ui KIacCU(PUKAIIH,
YCTaHABIMBATh IPUYMHHO-CICICTBEHHBIC CBS3H, CTPOUTH JIOTHYECKOE PACCYXKICHUE,
YMO3aKJIKOUYCHUC (I/IHILYKTI/IBHOC, ACAYKTHBHOC U 110 aHaHOFI/II/I) n ACJIaTh BBIBO/JBI,

7) YMEHHE CO3/1aBaTh, IPUMEHSATH U MPeoOpa30BbIBATH 3HAKU U CUMBOJIBI, MOJEIIN U CXEMBI
JUTSI pEIICHUS Y9eOHBIX M IMO3HABATEIHHBIX 3a/1a4;
8) YMEHHE OpraHU30BbIBAaTh Y4€OHOE COTPYIHUYECTBO M COBMECTHYIO JESATEIBHOCTH C

YUUTENEM U CBEPCTHUKAMU; padOTaTh MHIMBHUIYaJIbHO U B TPYIIIE: HAXOJUTH O0IIee pelIeHue 1
paspenatbe KOH(QJIUKTHI HA OCHOBE COIVIACOBAHUS MO3ULMI U yuéTa HHTEpECcOB; (hOPMYIUPOBATS,
apryMEHTHUPOBATh U OTCTaUBaTh CBOE MHEHHUE;

9) YMEHHME OCO3HAaHHO MCIIOIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUU C 3ajadei
KOMMYHHKAIIMH JIJISl BBIPQKEHUS CBOMX UYYBCTB, MBICICH M TOTPEOHOCTEW; TUIAHMPOBAHUS U
pPEryJILIUA CBOEH JEATEIILHOCTH; BJIAJECHUE YCTHOM M IHCBMEHHOW pPEYbl0, MOHOJIOTMYECKON
KOHTEKCTHOM pEUblo;

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

11)  ¢opmupoBaHHE U Pa3BUTHE SKOJOTMYECKOrO MBILIUICHUS, YMEHHE MPHUMEHSATH €ro B
[IO3HABATEIbHOW, KOMMYHUKAaTHBHOW, COLMAIBHOW TMpaKTHKE U  IpoQecCHOHATHHON
OpHUEHTALNH.

IIpenmeTHble pe3yJibTaThI.

VY BBITYCKHHMKA 6VI[VT Cd)ODMHDOBaHBII

1) MIOHMMaHME POJIM XMMHUH B KU3HU YeJIOBeKa U 00IIeCTBa, XKUBOW U HEXKUBOU NPUPOAE;

2) (bopMHpOBaHNE TNEPBOHAYAIBHBIX MPEICTABIECHUN O BEIIECTBAX, UX IMPEBPALICHUSIX U
[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, XUMHWYCCKad pCaKs,

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 OPTaHUYCCKUX
BEILECTB KaK OCHOBBI MHOTUX SIBJIEHUH KMBOUM M HEKUBOW MPUPO/IBI;

6) OBJIQJICHNE OCHOBAMHU XHMHYECKOW TPAaMOTHOCTH: CIOCOOHOCTBIO aHAJIM3UPOBATh M
O00BEKTUBHO OIICHUBATH KU3HEHHBIE CHTYallMH, CBS3aHHBIE C XMMHEH, HaBBIKaMH 0€3011acHOTO
06paHIeHI/I$I C BCIIECTBAMU, HUCITIOJIB3YEMBIMHU B HOBCC}IHGBHOﬁ KU3HU, YMCHHUEM aHAJIM3UPOBATH
U IUJIAHUPOBATh OSKOJOTHMYECKH O€30MacHOe TMOBEICHHE B IENSIX COXPAaHEHHUs 370POBbS U
OKpYKarloIleu cpeibl;

7) MpUOOpETEeHHE OIbITa MCIOJIb30BAHUS PA3TMYHBIX METOJIOB HW3YYCHHUS BEIIECTB:
Ha6J'IIO,I[eHI/I$I 34 UX NPEBpAICHUAMH IIPU IMMPOBEACHUHN HECIIOXHBIX XUMHWYCCKHUX SKCIICPUMCHTOB
C UCTOJB30BaHUEM JIA0OPATOPHOTO 00OPYIOBaHUS U IPUOOPOB; hopMHUpOBAHUE MPEICTABICHUI
0 3HAYECHHUHU XUMHUYECKOU HAayKH B PCHICHUN COBPCMCHHLBIX 3KOJOTHYCCKUX HpO6J’IeM, B TOM
qrclie B MPEJOTBPAIICHUN TEXHOTCHHBIX U IKOJIOTUYECKUX KaTacTpod.

BhInycKHUK HAYyYUTCS:

® OIUCHIBATh CBOMCTBA BEIIECTB, BHIAEISA UX CYIIECTBEHHbIE TPU3HAKY;

® XapaKTepU30BaTh BELIECTBA IO COCTaBy M CBOWCTBaM, YCTAHABIMBATh MPUYHMHHO-
CJIEICTBEHHBIE CBSI3U MEXK/y IaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;




® pacCKpbIBaTb CMBICI OCHOBHBIX XHWMHYECKHUX MMOHATHH «aTtoM», «MOJICKYJIa»,
«XUMHUYECKUMN QJICMCHT», «IIPOCTOC BCUICCTBO», «CJIOXKHOC BCUICCTBO», HUCIIOJIB3Yyd 3HAKOBYIO
CUCTEMY XUMUU;

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

® BLIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJISIDHYIO MACCY BCHICCTB, d TAKKC MAaCCOBYIO IOJIHO
XUMHUYECKOI'O 3JIEMEHTA B COCAMHECHUAX JJISI OLICHKH HUX HpaKTH‘IeCKOﬁ 3HAYUMOCTH,

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

® Ha3bIBaTh [IPU3HAKU U YCIIOBUS MPOTEKAHUSA XUMHUECKUX PEAKIIUMI;

® BBISBJIATH B IIPOLIECCE IKCIIEPUMEHTA IPU3HAKU, CBUJETENILCTBYIOIIME O MPOTEKAHUU
XMMHUYECKON peakiui;

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

® [IPOBOJIUTH HECIIOKHBIE XUMHUUECKUE OMBITH U HAOIIOEHUS 32 U3MEHEHUSIMHU CBOICTB
BEIIECTB B IIpollecce MX MpEeBpalleHUi; cOoOI0AaTh NpaBUiIa TEXHUKH O€30MacHOCTH MpU
IIPOBEJICHUH HAOIIOIEHUI U OIIBITOB;

® TIPOBOJHUTH CaMOCTOSITEIBHBIN TMOUCK XMMHUYECKOH MH(POPMALUU C HCIIOIb30BaHUEM
Pas3IMYHBIX UCTOYHUKOB (HAyYHO-TIONYJISIPHBIX M3/1aHUHN, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
HuTepHeTa); UCTI0Nb30BaTh KOMIIBIOTEPHBIE TEXHOIOTHH JIsl 00pabOTKH.

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, CPEOCE ObIMOBOU XUMUU U OD.,

® UCNONbL306aAMb NPUOOPEemMEHHblE KNIUesble KOMNEMEHMHOCMU NPU  GbINOJIHEHUU
MBOPUECKUX NPOEKMOB NOCEAUJEHHBIX OMKPBIMUIO, NOJYUEHUIO U NPUMEHEHUIO eleCms,

® pazeueamsv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCHONb3YS Cpedcmed YCMHOU U
NUCbMEHHOU KOMMYHUKAQUUU npu pabome ¢ mMeKCmamu YyueOHuKa u OONOJHUMENIbHOU
JUMepamypou, cnpagoyHbIMU MadIUYamMu, NPOAGIAMb 20MOBHOCMb K VEANCEHUIO UHOU MOYKU
3peHUst npu 06CYHCOeHUU Pe3yTbMAamo8 6bINOTHEHHOU pabomul,

® 00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O BewjeCmeax U XUMUYECKUX Npoyeccax,
KPUMUYECKU OMHOCUMbCS K NCeGOOHAYYHOU UH@opmayuu, He0oOpoCco8eCmHOU peKiame,
Kacaroweucs UCNOIb308AHUsL PA3TUYHBIX BEUeCE.

® CO3HABAMb 3HAYEHUE MeopemudecKux 3HAHUtl Ol NPAKMUYECKOU OesamenbHOCU
yenoseKa;

® Pa36UBAMYb UHDOPMAYUOHHYIO KOMNEMEHMHOCHb NOCPEOCMBOM YelyOneHUsi 3HaAHUL 00
UCMOpUU CMAHOBLEHUS XUMUYECKOU HAYKU, €€ OCHOBHLIX NOHAMUL, A MAKICE O COBPEMEHHbIX
00CMUMICEHUSX HAYKU U MEXHUKU.



3. Temarndyeckoe ILUIAHNPOBAHHE, B TOM YHCJIE C VYEeTOM padodeidi NporpaMmbl
BOCIUTAHHUA, C YKA3AHUEM KOJHYECTBA YACOB, OTBOIMMbIX HA 0CBOCHHME KAXKIOW 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 | HaOmomeHue W 3KCHEPUMEHT Kak 1 https://resh.edu.ru/subject/lesson/1521/main/
MCTOJbI U3YUCHHUSA €CTCCTBO3HAHUSA

Y XMMUHU.
3 | IlpakTnueckas paboTta Nel 1
«3HAaKOMCTBO ¢ J1a0OpaTOPHBIM
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 | XuMmus u pusuka. 1
8 | ArperaTHble COCTOSIHHSI 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 | MaccoBass J0ad B CJIOKHOM 1
BEIIIECTRBE.
15 | Pemrenne 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 ¢
3aJaHHOU MacCOBOU nojeun
pPacTBOPEHHOT'O 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 | Pemrenune 3amay. 1
23 | Pemenue 3amau. 1
24 | O6o06mIaromIee TOBTOPEHUE 10 1
pazaeny «MaremaTuyeckue
pacdeTsl B XUMUW.
Pa3nean 3. SABienus, npoucxoasime ¢ 5
BeleCTBaMHM.
25 | Pa3nenenue cmecelid. 1 https://resh.edu.ru/subject/lesson/1522/main/
26 | CriocoObI pa3jiesicHusI CMECEH. 1 https://resh.edu.ru/subject/lesson/1522/main/
27 | Ilpaktuyeckas padora Ned 1
«OuncTKa TOBapEHHOU COTH.
28 | XuMuueckue peakiuu. Y CJIOBUs 1 https://resh.edu.ru/subject/lesson/1485/main/
NPOTEKAHUS U MPEKPALICHUS
XAMHYECKHUX PEaKIUM.
29 | O6o0maroriee 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. Paccka3pl mo XuMHH. 3
32 | Beinaromiuecs: pycckue yueHble — 1
XUMHKH.
33 | Mog mobuMoe XUMHUIECKOe 1
BEIIECTBO.
34 | UccnenoBanus B 001acTH 1

XUMHYECKHUX PEaAKIUM.



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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