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1 JKAHME VYECOHOI0 MPEIMETA

Paznen 1. Xumus B IEHTpE €CTECTBO3HAHMUSL.

XuMmus Kak yactb ecrectBo3HaHusL. I Ipemver xummu. EcrecTBO3HaHNE — KOMILIEKC HAYK O IIPUPO/IE.
Hayku o npupone: ¢usmka, xumusi, Ouonorus u reorpadus. [loyoxxurenbHoe U OTpHULIATEILHOE
BO3JICHICTBUE YEJIOBEKA HA IPUPOLY.

[Ipeamer xumuu. Tena u BemiectBa. CBONCTBA BELIECTB KaK UX UHAWBUYaJIbHbIE IPU3HAKY.
CBolicTBa BELIECTB KaK OCHOBA UX IPUMEHEHUSI.

Meroasl u3ydeHusi ecrecTBo3HaHusA. HabOmioneHne Kak OCHOBHOW METOJ TO3HAHUS
OKPY)KAIOILIEro MHpa. YCIOBUS HpoBeAcHHUs HaOmoaeHus. ['uMmoresa Kak MpeaIoyIOKeHHE,
OOBSICHSIONIEE WM TPEICKA3bIBAIONIEEe MPOTEKAaHWE HAOII0JAEMOTO SIBJICHUS. ODKCIIEPHMEHT.
JlabopaTopusi. DKCIIEpUMEHT JIabopaTopHbIi U AoMarmHui. CriocoObl PUKCHPOBaHUS Pe3ylIbTaTOB
skcriepuMenTa. CTpoeHHe IIaMEeHU CBEYH, CyXOT'0 TOPIOYEro, CIIUPTOBKU.

MonenupoBanue. Mojenu Kak aOCTpaKkTHbIE KOIUU U3y4aeMbIX 0OBEKTOB U MPOILIECCOB.
Mogenu B ¢usuke. DnexkTpodopHas MalidHa Kak aOCTpakTHas MOJiedb MOJHUU. Mojenu B
Ouonoruu. buonorndeckue Myasbkd. Mozienu B XUMUM: MaTepualibHble (MOAEIH aTOMOB, MOJIEKYJI,
KPHCTAJUIOB, allapaToB U YCTAHOBOK) M 3HAKOBbIE (XMMUYECKHE CUMBOJIbI, XUAMUYECKUE (POPMYIIBI U
YpaBHEHUS).

XuMuyeckasi CHMBOJIMKA. XMMHUYECKHE CUMBOJIBL. VX HamucaHue, MpOU3HOIIEHNE U UH-
¢dbopmanys, KOTOpyro OHU HecyT. Xumuueckue ¢opmyinsl. VX HamucaHue, NMPOU3HOIIEHHE WU
uHpopMaLus, KOTOpyro oHU HecyT. MHaekcs! 1 koadduimenTsl. [IpocTbie 1 cloxkHbIe BelecTBa.

Xumust ¥ Qu3MKa. YHUBEPCATbHBIN XapakTep IMOJIOKEHUM MOJIEKYISPHO-KMHETHYECKOM
teopun. lloHsATHS «aTomM», «MOJeKynda», «HOH». Kpucramimdyeckoe COCTOSIHHE BeIECTBa.
Kpucranmmaeckue pemerku Beppix Bemects. uddysus. bpoyHoBckoe nBikeHme.

ArperatHoe cocTOsiHME BellecTBa. ['a3000pa3Hble, JKUIKWE U TBEpHble BEIIECTBA.
Kpucramnmyeckue u amopdHusie TBepable BemiecTBa. Pu3nueckre 1 XMMUUECKUe SIBJICHUSL.

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

Xumust v 6uosiorusi. XMMHYECKUI COCTaB KUBOM KJIETKH: HEOpraHUudeckue (Boaa u
MUHEPATBHBIC COJIN) U OpraHnyecKue (OeNKH, )KUPBI, YTIIEBO/IbI, BATAMUHBI) BeliecTBa. [IpocTeie
CJIOXHBIE BEIIECTBA, UX POJb B JKU3HENEATEIBHOCTH OpraHu3MoB. bronorndeckas poyib BOJbl B

xuBoil kietke. Potocunres. Ponb xmopoduina B mpouecce Gporocunresa. buosnornyeckoe
3HaYEHHUE KUPOB, OETKOB, IPUPHBIX Macel, YriIeBOJAOB U BUTAMUHOB JJISl )KM3HEAEATEIbHOCTH
OpraHu3MOB.

KauectBennsie peakuuu B XuMud. [IoHSITHE O KaUeCTBEHHBIX PEAKIUAX KAaK O PEAKIIHSIX,
BOCHPHUHUMAEMbBIX OPTraHOJIENTUYECKU: C MOMOUIbIO 3PEHHUS, CIyXa, OOOHAHUA. AHAIUTUYECKHIA
saddekt. OnpenensieMoe BEIIECTBO U PEAKTUB Ha HEro. Bo3MOXHOCTh M3MEHEHHUs UX POJHU Ha
MIPOTUBOMOJIOKHYIO.

Jemoncrpanun. 1. Komnmekuus pasHeIX Tel W3 OJHOTO BEIIECTBA WJIM Marepuana
(Harmpumep, 1aboparopHas rnocynaa u3 crekna). 2. Komnekuus pazanuHbix Ten wid ¢otorpaduii Ten
Y3 aIFOMUHUS TSI WITIOCTPAIlUU U «CBOMCTBA — MpUMEHEeHHe». 3. YueOHoe 000pynoBaHue,
UCIOJIb3YyeMO€e MpH W3y4eHUHu (UMK, Ouonoruu, reorpaduu u xumuu. 4. DnexrpodopHas
MamuHa B aedictBuu. 5. ['eorpaduyeckue monenu (rinodyc, kapra). 6. buomornueckue monenu
(MyJsDKM OpPTaHOB M CHCTEM OpPraHOB pPAacTEHHil, KUBOTHBIX M uenoBeka).7. dusuueckue u
XMUMHUYECKHE MOJIETT aTOMOB, MOJIEKYJ BEIIECTB U UX KPUCTAJUTUUYECKUX pemieTok. 8. OObeMHbIE U
[IapOCTEPKHEBBIE MOJENTH MOJIEKYN BOJbI, YIJIEKHUCIOTO M CEPHUCTOrO ra3oB, MeTaHa. 9.
Pacmipoctpanenne 3amaxa OJeKoJIOHa, AyXOB WU Je3070paHTa kak mporecc auddysuu. 10.
OOpa3s1bl TBEPABIX BEIIECTB KpUCTAIUIMUECKOTo cTpoeHus. 11. Mozaenu KpucTaluIn4ecKiX peteTox.
12. Tpu arperatabix coctostHusi Bonbl. 13. IlepenuBaHue yYriaekuciaoro rasa B CTakaH,
ypaBHOBEIIIEHHBIH Ha Becax. 14. Koekiys KpucTauin4eckuX U aMopHBIX BEIIECTB U U3CTHIA U3
Hux. 15. Komnexkuus muHepasoB (J1a3ypuT, KOPYHJ, XaJbKONMUPUT, (mroopur, ramur). 16.




Komnexmust ropHBIX TOpo1 (TPaHUT, pa3indHble GOPMBI KaJIbIUTA - MEJ, MPaMOp, U3BECTHSK). 17.
Komnekmust roprounx uckonaeMmbix (He(Tb, KAMEHHBIM Yroib, ciaHibl, Topd). 18. CrnuproBas
AKCTpAKIUs XJIOopodHiia U3 3eNeHbIX JTUCTheB. 19. IlpokanuBanue cCyxoi 3eleHH pacTeHUN B
My(denpbHON Teuyn A KOJMYECTBEHHOTO OIpENeNieHUs] MUHEpaldbHbIX BemecTB B HuX. 20.
KavectBennast peakuust Ha kuciopona. 21. KauecTBeHHas peakiusi Ha YIJIEKUCHbIH ras. 22.
KauecTBeHHas peakuysi Ha U3BECTKOBYIO BOJY.

JlabopaTopubie omnbIThbl. 1. Onucanue CBOMCTB KHUCIOpPOJAA, YKCYCHOW KHCIOTHI,
amomMunus. 2. CTpoeHHE TUTaMEHW CBEUYM (CIUPTOBKH, CyXOro roprouero). 3. HabGmromenue
OpPOYHOBCKOTO IBIDKEHHSI YaCTHUYEK YEPHOW TYIIHM MO MHKpPOCKOIoM. 4. M3ydeHnue rpanura c
MIOMOIIBIO YBEIMYUTEIBHOTO CTeKNa. 5. OOHapyKeHHe K1pa B CeMEHaX IMOJICOJTHEYHNKA U TPEIKOTO
opexa. 6. O6HapyxeHre d(pUPHBIX Maces B arnelb,CUHOBOW Kopke. 7. OOHapyxKeHHe Kpaxmaia u
Oenka (KJICHKOBHHBI) B MIICHUYHOH MyKke. 8. OOHapy)XeHHE YIIIEKUCIOTO T'a3a B BBIABIXaEMOM
BO3JIyX€ C TOMOIIIbIO U3BECTKOBOM BOIBI.

Jomamnuii dxcnepumenT. 1. M3roToBieHue Mojenei MOJEKya W3 IUIACTHIIMHA. 2.
Huddy3ust nonoB nmepManranata kanus B Boje.3. 3yuenue ckopoctu nuddys3un adspososieid. 4.
Huddysus caxapa B Bome. 5. ONBITBI C IMyCTOW 3aKpHITON IJIACTUKOBOW OYyTBIIKOH. 6.
KonunuecTtBeHHOE ormpeneneHue cojaepkaHus BOJbl B CBEXeW 3eneHu. /. BzaumoneiictBue
aCKOpPOMHOBOM KUCIIOTHI ¢ HostoM. 8. M3yueHue cocraBa MoJMBUTAMUHOB U3 JIOMAIIIHEH anTeuku. 9.
OO6HapyxeHue Kpaxmala B IpOAyKTax MUTaHUS.

IIpakTuyeckasi padora 1. 3HakoMCTBO ¢ JlabopaTopHbIM OOopynoBaHueM. [IpaBuiia
0€e30MmacHOCTH IpU paboTe B XUMUYECKOM KabuHeTe (J1abopaTopun).

IIpakTuueckas padora 2. HaOmrogeHnue 3a ropsiiell cBe4Oid. Y CTPOMCTBO CITUPTOBKH.
[IpaBuna paboThl ¢ HarpeBaTelIbHBIMU PHOOPAMHL.

Pazpmen 2. MaremMaTHYecKHe pacyeTbl B XHUMUH.

OTtHOcUTENbHBIE aTOMHAsI U MOJIEKYJIsipHasi Macchl. [ToHsATHE 00 OTHOCUTENBHBIX AaTOMHOM U
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOJOPOJHON enuHuULbl. OnpeaeseHne OTHOCUTEIbHOW aTOMHOM
Macchl XMMMYECKUX 3JIEMEHTOB MO mepuoiuueckod Ttabmuue. Haxoxnenue mo ¢opmyne
BEI[ECTBA OTHOCUTEIBHONH MOJIEKYJISIPHOW MacChl KaK CyMMbl OTHOCHTEIBHBIX aTOMHBIX Macc
COCTaBJISIOLIUX BEIIECTBO XUMUUECKHUX 3JIEMEHTOB.

MaccoBas 105151 XUMHYECKOT0 dJIEMEHTA B CJIOKHOM BerecTBe. [ToHsATHE 0 MAacCOBOM JI0JIE -
(W) XMMHYECKOT0 3JIEMEHTA B CIIOKHOM BEIIIECTBE U €€ pacyeT 1o (opMyIie BEIIeCTRa.

UYucrteie BeiectBa U cMecu. [lonsTre o ynctoM BemiecTBe U cmecu. CMecu ra3o00pa3Hbie
(BO31yX, IPUPOIHBIA Ta3), kuakue (HePTh) U TBEpbie (TOPHBIC MOPOIbI, KYyJTHHAPHBIC CMECH,
CHHTETUYECKHE MOIoIIie cpeicTBa). CMecH TOMOT€HHBIE U TeTepOTreHHBIE.

OObeMHas 10J11 KOMIIOHEHTa ra30Boi cMecu. [loHsaTre 06 00beMHOM f01€ ((¢p) KOMIIOHEHTa
ra3oBoii cMecu. CocTaB BO3yXa U MPUPOIHOTO raza. Pacyer o6bemMa KOMIIOHEHTA Ia30BOM CMECH IO
€ro 00bEMHOM J10J1€, 1 HA00OPOT.

MaccoBas 107151 BetiiecTa B pactBope. [ToHsATHE 0 MaccoBoii ose (W) BelecTsa B pacTBOpe.
PactBoputens u pacTBopeHHOE BeliecTBO. PacueT Macchl pacTBOPEHHOIO BEIIECTBA MO Macce
pacTBopa U MaccoBOil J10Jie paCTBOPEHHOT'O BEIIECTBA U APYTHe PacueThl C UCIOIB30BAaHUEM STHX
TIOHSTHUH.

MaccoBas noiis npumeceit. [ToHATHE 0 YUCTOM BeliecTBE U pUMecH. MaccoBas 1011 (W)
npuMecu B oOpasie ucxoaHoro BemiectBa. OCHOBHOE BellecTBO. PacueT Macchl OCHOBHOTO
BEIIECTBA [0 MAacCCE€ BELIECTBA, COJEPIKAILETO OINPEAEICHHYIO MAacCOBYIO JIOJIIO IIPUMECEH, U
JpYTUe pacueTsl C UCIIOJIb30BAHUEM ITUX MOHATHI.

Jemoncrpanuu. 1. Munepansl kynput u TeHopuT. 2. Okenp pryru(ll). 3. Komnekuun
pa3NUYHBIX BHUJOB Mpamopa W M3Aenui (WM wumocTpauuid msnenuit) u3 Hero. 4. Cmech
PEUHOro M caxapHOro rnecka u ux paszgenenue. 5. Komrekuus «Hedts u HEQTEIPOIYKTHI». 6.
Komnekust ObITOBBIX cMecel (KyJIMHApHbIE CMECH, CHHTETHYECKHE MOIOIIUE Cpe/CTBa,
IIaMITyHH, HAOmUTKH M Ap.). /. Jlmarpamma oObeMHOro cocraBa Bo3ayxa. 8. Jlmarpamma
00BEeMHOr0 cocTaBa MpHUpogHOro rasza. 9. [IpuroroBieHue pacTBopa ¢ 3aJaHHBIMH Maccod U
MaccoBoil joneilt pactBopeHHoro BemiectBa. 10. OOpa3sipl BElIECTB M MaTepHUajoB,




COJIEpIKalUX OINPEAEICHHYIO 00 IMpUMECcEH.

Jomamnuii  3kcnepument. 1. l3yuenume cocraBa OBITOBBIX KYJMHApHbIX H
XO035UCTBEHHBIX cMecel Mo »TukKeTkam. 2. [IpuroroBieHue pacTBopa COJIM, pacueT MacCOBOM
JI0JI PAacTBOPEHHOI'O BELIECTBA M ONBITHI C IOJIYYEHHBIM pacTBopoM. 3. M3yueHue cocraBa
HEKOTOPBIX OBITOBBIX U (hapMalleBTHUECKUX MPENapaToB, COIACPIKALIMX OMPENEICHHYIO JOJI0
IIPUMECEH, II0 UX ITUKETKAM.

IpakTuyeckas padora 3. [IpurotoBneHue pacTBOpa € 3aJaHHOH MAacCOBOW moJieit
PacTBOPEHHOIO BEIIECTBA.

Paznen 3. SIpneHusl, NpOMCXOIINE C BEIIECTBAMH.

Pasnenenne cmecei. Ilonstne 0 paszneneHun cmecedl M OYUCTKE BemiecTB. Hekoropsle
MpoCTeiIne CcrnocoObl pa3elieHus CMecel: NpPOCEeHMBaHME, pA3CIICHUE CMECEH MarHuTOM,
OTCTaWBaHWE, JEKAaHTAlWs, IEHTPU(PYrUpPOBaHUE, pAa3/CICHUE C IOMOLIBIO JICIUTEIHLHOM
BOPOHKH.

OunbTpoBanue. PunbTpoBaHue B Jabopartopuu, ObITY U Ha Mpou3BojcTBe. OuiabTpar.

Ancop6uus. Ilonstue o0 ancopbumu U ancopOeHTax. AKTUBHUPOBAHHBIN yroyib Kak
BAKHEHIINNA aJcopOEHT, €ro UCIOJb30BaHUE B OBITY, HAa NMPOU3BOJACTBE U B BOCHHOM JIEJIE.
YeTpoicTBO pOTHBOTasa.

Juctuiuisinusi, KpUCTaJUIM3alMsl W BblIapuBaHue. JIucTWIsmuss Kak — Impoliecc
BBIJICJICHUS] BeEIllleCTBAa W3 JKUAKOM cMmecu. JluctwinmmpoBaHHas BojJa U oOnactu  ee
npumenenus. Ileperonka Hedtu. Hedrempomykrsl. @pakiuoOHHAs MEpPEroHKa >KHJKOTO
Bo3nyxa. Kpucraqumsanuss W BbllapuBaHWe B Jjaboparopuu  (KpUCTAUIM3ATOPbl U
(dbapdopoBbie HalIKy A7 BHIIIAPUBAHMS) U IPUPOJIE.

Xumuyeckue  peakuuu. IloHATHE O XMMHUYECKOM  pEakuu Kak  Ipolecce
MPEeBPALEHUS] OJHMX BEIIECTB B JApYyrue. YCIOBHUS TEUYEHHS] W MPEKpallleHHus XUMHYECKUX
peaKkum.

[Ipusnaku  xumMuyeckux peaknuid. V3meHenHue 1BeTa, BBIMNAJACHUE  OCAJKa,
pacTBOpPEHUE 0CAJIKA, BBIICICHUE rasa.

JemoncTpanuu. 1. IlpocenBanne cMecm MyKH M caxapHOTO mecka. 2. PasnmeneHue
CMeCH TIOpOILIKOB cephl M kene3a. 3. Pazmenenwe cmecu MNOpOUIKOB cepbl M Tmecka. 4.
Pa3nenenne cmecu BOJBI M PACTUTEIHHOIO Maciia C MOMOIIBIO JETUTENbHON BOPOHKH. O.
Hentpudyruposanue. 6. OunbTpoBanue. 7. PeciupaTopHble Macku M MapJieBble MOBS3KH. 8.
AncopOLMOHHBIE CBOMCTBA aKTUBUPOBAHHOTO yris. 9. Cunukarelb M €ro NpUMEHEHHE B
ObiTy M Jserkoi mnpombiuieHHOCcTH. 10. IlpotmBoraz um ero ycrpoiictBo. 11. Ilomydenue
JUCTUJUIMPOBAHHOM BOJBI C TOMOUIbIO  JaOOpPaTOpPHOM  YCTaHOBKH JJIsi  [EPErOHKU
xugkocred. 12. Komnexkumss «Hedprp u  wHedrempomykre». 13. Pasmenenwe cmecu
NepMaHraHaTa W JUXpoMara Kainusi crnocoOoM kpuctaumzanuu. 14. B3aumoneiictBue
MOPOIIKOB JKeje3a W cepbl mnpu HarpeBanuu. 15. IlosyueHue yriekucioro rasa
B3aUMO/JICHICTBUEM MpaMopa C KUCIOTOM U OOHAapy)KEHHE €ero ¢ IOMOIIbI0 H3BECTKOBOU
BoJbl. 16. KaramuTuueckoe pasnoskeHue MEepoKcHAa BoAopoaa (KaTalu3aTop — AUOKCHU]
Mapranina). 17. depMeHTaTUBHOE pa3jiokKeHHE MEPOKCHIa BOJOPOJA C MOMOMIBIO KaTalasbl.
18. KucnoTHplii OTHETYHIMTENh, €ro YCTpPOWCTBO W mnpuHIun naeiicteus. 19. Peakuus
HEUTpamu3allid  OKpalIeHHOTO  (eHondrarenHoM pactBopa Imenoud  kuciotoud. 20.
BszaumopeiicTBue pacTBOpPOB MepMaHraHata W JUXpoMara Kalus C pPacTBOPOM Cyiab(puTa
Harpus. 21. Tlomydenume ocaaka rugpokcuma mead (1) wim  ruapokcuma  sxemesa(IID)
peakuueir oOmeHa. 22. PacTBOpeHHE NOJYYEHHBIX OCAJKOB TMIPOKCHAOB METAIJIOB B
kucnote. 23. IloaydeHue yriekuciaoro rasa B3auMOJEHCTBHEM pacTBopa KapOoHaTa HaTpus C
KHUCJIOTOM.

JlaGopatopHbie onbIThl. 1. 3roTtoBienue ¢uiabTpa U3 (QUIBTPOBAIBLHONW Oymaru
win OymMaxHoOU canderku. 2. M3yueHne ycTpoicTBa 3aKUTaIKK U €€ IJIaMEHHU.

Jomamnuii 3xcnepumenT. 1. Pa3nenenue cMecn cyxoro MoJIoka M pedHOro Iecka. 2.
N3roToBnenne MapiieBOM MOBS3KM Kak CpEeACTBAa WHIAVBUAYAJIBHOM 3alllUTl B  IEPUOJ
snujemMun rpumnmna. 3. OTcTauBaHUe B3BECH MOPOIIKA JUI YHCTKU TOCYZABI B BOJIE U €€




nexkanranus. 4. AncopOIusi aKTHMBMPOBAHHBIM YIJIEM KpacAUIMX BEIIECTB IENCU-KOJIBL .
AncopOuust KyKypy3HBIMH TaJIOUKaMHU IapoB Naxy4yux BemecTB. 6. V3ydyenue coctaBa u
IIPUMEHEHMSI CUHTETUYECKUX MOIOIIMX CPEACTB, COAEPXKAIIMX SH3UMBIL. 7. PaznoxeHue cmecu
NUTHEBOM COJMBI W CaxapHOM Myapbl Npu HarpeBaHuu. 8. PacTBopeHume B Boje TabieTKu
acnimpuna YIICA. 9. [IpuroroBieHne W3BECTKOBOW BOJIBI U OIBITHI C HEH.

IpakTuyeckass padora 4 (moMamrHWiA SKCIEPUMEHT). BhIpamBaHue KpUCTALIOB
COJIN.

IIpakTnueckas padora 5. OuncTka MOBapEeHHOMN COJIM.

IpakTuyeckas padora 6. (momamHMii 3kcriepuMenT). Koppo3usi MeTaios.
Pasnen 4. Pacckassl 10 XUMUHU.

VYaenudeckass KoH¢pepeHIHs «Bpimarommecss pycckue y4yeHble-XUMHKH». JKH3HBb |
nesitenbHOCTH M. B. JlomonocoBa, JI. 1. Menneneesa, A. M. bytieposa.

Konkypc coobmennit yuamuxcs «Moe mobumoe BemectBo». OTKpBITHE, MOTy4YeHUE U
3HaYEHUE BHIOPAHHBIX YYal[UMUCS BEILIECTB.

Konkypc yuenuueckux mnpoektoB. lMccinenoBaHus B 00JAaCTH XMMHUYECKUX PEAKIIMMA:
(oTOCHHTE3, TOPEHUE U MEUIEHHOE OKUCJIEHHE, KOPPO3Usl METAUIOB U CIOCOOBI 3alllUThl OT
Hee, IPyrue peakluu, BHIOpaHHbIE yJalllUMUCH.

I[Inanupyemble pe3yJbTaThl 0CBOCHHS Y4eOHOI0 NpeaMeTa.

JIN4YHOCTHBIE Pe3yJIbTATHI.

V BBITYCKHHUKA OVIIVT chOPMUPOBAHBL:

1) YYBCTBO TOPJOCTH 32 POCCHHMCKYI0 XMMHYECKYI0 HAayKy, T'yMaHHW3M, OTHOIICHHE K
TPYAY, HEICYCTPEMIIEHHOCTb;
2) (dhopmMupoBaHHUE IIEHHOCTH 3J0POBOTO M 0€30MacHOro oOpasa >KM3HU; YCBOCHHE ITPABUII

MHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO O€30MacHOr0 MOBEIEHUS B YpPE3BBIYANHBIX CUTYalLUsX,
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.

MeranpeamMeTHble pe3yJIbTaThI

Y BBIITYCKHUKA 6VI[VT C(bODMI/IDOBaHLIZ

1) YMEHHUE CaMOCTOSITEIILHO ONPEIEIISATH IS CBOET0 0OYUCHHS, CTABUTh U (POPMYIUPOBATH
st ceOsi HOBbIC 3a/aud B y4€0e M TO3HABATEIILHOW JEATEILHOCTH, Pa3BUBAaTh MOTHUBBHI H
HMHTEPECHl CBOCH MO3HABATCIILHOM JIEATEIIbHOCTH;

2) YMEHUE CaMOCTOSTENILHO IJIAHUPOBATh IIYTH JOCTH)KCHHUS IIeNiel, B TOM YHUCIIE
albTepHATUBHBIE, OCO3HAHHO BbIOUpaTh Hanbosee 3¢ (heKTUBHBIE CIOCOOBI PEIeHNs YUeOHBIX U
MMO3HABATENBLHBIX 3a7aY;

3) YMEHHE COOTHOCHTH CBOW JACWUCTBUS C TUIAHUPYEMBIMH Pe3ylbTaTaMH, OCYLIECTBISTH
KOHTPOJIb CBOEH JNEATENbHOCTH B Mpolecce IOCTHKEHHUS pe3yibTara, OMPENeNsTh CIOCOObI
JEUCTBHUI B paMKax MPEeAI0KEHHBIX YCIOBHM U TpeOOBaHMM, KOPPEKTUPOBATH CBOU JCHUCTBUS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTYaIeH;

4) YMEHHE OIICHWBAaTh TPAaBUIBLHOCTh BBINIOJHEHUS Y4eOHOW 3ajaud, COOCTBEHHBIE
BO3MOKHOCTH €€ PEILCHHUS;



5) BJIaJICHHE OCHOBAMH CAMOKOHTPOJISI, CAMOOIICHKH, IPUHSATHUS PEIICHUI U OCYIIECTBICHHUS
OCO3HAHHOTO BBIOOpA B y4eOHOU U MO3HABATEIHHON JIESATEILHOCTH,

6) YMEHUE OIpEICNsITh TIOHITHS, CO3/1aBaThb OOOOIIEHUs, YCTAaHABIMBATH AHAJIOTHH,
KJaccu(puIpoBaTh, CAMOCTOSTEILHO BHIOMPATh OCHOBAHUS U KPUTEPUU JUIA KJIACCUDHUKAINH,
YCTaHaBJIMBATb NPUYHUHHO-CJICACTBCHHLIC CBA3U, CTPOUTH JJIOTHUYECKOC pacCcyxacHuce,
YMO3AKJIIOYeHHUE (MHIYKTUBHOE, IEAYKTUBHOE U TI0 aHAJIOTUN) U JIEJIaTh BHIBO/IBI,

7) YMEHHE CO3/1aBaTh, IPUMEHSTH U MTPEOOPA30BHIBATH 3HAKU U CHMBOJIBI, MOJICITH U CXEMBI
JUTsI pelieHrs yaeOHBIX U MO3HaBaTEIbHBIX 3a/1a4;
8) YMEHUE OPraHU30BBIBATH YYEOHOE COTPYIHUYECTBO M COBMECTHYIO JEATEIBHOCTH C

VYUTEIEM W CBEPCTHUKAMHM; pab0TaTh MHAWBHIYALHO M B TPYIINE: HAXOUThH 00Iee PeIICHUE U
pa3pemiats KOH()IUKTBI HA OCHOBE COTJIACOBAHMUS MO3UIUH U y4€éTa HHTEPECOB; (hOPMYINPOBATh,
apryMEHTHPOBATh U OTCTaUBAaTh CBOE MHEHUE;

9) YMEHHE OCO3HAHHO UCIOJIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUU C 3aJayeid
KOMMYHUKAIIUU JIJI1 BBIPQXKEHUSI CBOMX YYBCTB, MBICIEH W TOTPEOHOCTEH; IMJIAHUPOBAHUSA M
pPEryJIsSiliu CBOEWU ACSATEIbHOCTH; BJIAJICHHE YCTHOW M MUCBMEHHOW PEYbI0, MOHOJOTHYECKOUN
KOHTEKCTHOM PEYbIO;

10)  dopmupoBaHue ¥  pa3BUTHE KOMIICTEHTHOCTM B  00JacTH  HCIOJb30BaHHUS
MH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHl;

11)  dopmMupoBaHHE W Pa3BHTHE DKOJOTHYECKOTO MBIILICHHS, YMEHHE MPHMEHSATh €ro B
M03HABaTEIbHON, KOMMYHUKAaTUBHOM, COLIMAJIbHOM TMpakTUKe U  MHpo¢eCCHOHAIbHON
OPHUEHTAIIUH.

IIpeaMeTHbIe pe3y/ibTaThl.

VY BuITycKHUKA OVIyT chOPMHUPOBAHEL:

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

2) (dbopMHpOoBaHHE NEPBOHAYAIBHBIX MPEICTABICHUN O BELIECTBAaX, UX IMPEBPALLECHUSAX U
MPaKTUYECKOM MPUMEHEHUU;

3) OBJIaJICHUE TMOHATHIHBIM aIapaToM XUMHUHU: XUMHYECKHUH AJIEMEHT, aTOM, MOJIEKyJa,

OTHOCUTCJIbHAsA aTOMHasA M MOJICKYJIsIpHad MacCChbl, BCIICCTBO, (1)I/ISI/I‘I€CKI/IC N XHUMHYCCKHC
SABJICHHUA, XUMHUYCCKas pPCaKIUA,

4) BJIaICHHUEC CUMBOJIMYCCKHUM SI3bIKOM XMMUH: CUMBOJIBI XUMHYCCKHUX DJICMCHTOB, (bOpMYJ'IBI
XUMHWYECCKNX BCHIICCTB,
5) O0CO3HAaHME OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu

COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMHUECKUX MPEBPAIICHUN HEOPraHMYECKUX U OPraHUYEeCKUX
BELIECTB KaK OCHOBBI MHOTHX SIBJICHUI KUBOW U HEXKMBOM NPUPO/IBI;

6) OBJIaZICHUE OCHOBAaMHM XHMHUYECKOH TI'pPaMOTHOCTH: CHOCOOHOCTBIO aHAJIM3UPOBATH HU
0OBEKTHBHO OLIEHUBATh JKU3HEHHbIC CUTYyalluH, CBSI3aHHbIE C XUMHEH, HaBbIKAMU 0€30I1aCHOTO
oOpaleHus ¢ BeleCTBaMHU, HUCIOJIb3yEeMbIMU B MIOBCEAHEBHOM JKU3HU; YMEHUEM aHAJIU3UPOBATh
U IJAHUPOBATh SKOJIOTHYECKU O€30MacHOE IOBEIEeHHE B LEISIX COXPaHEHHs 3/I0pOBbs U
OKpY>Karolei cpeapl;

7) IpUOOpPETEHUE OIbITa HCHOJIb30BAHUS PA3JIMYHBIX METOJOB H3YYEHMs BEIIECTB:
HaOJI0/IeHUS 32 UX MPEBPAILEHUSIMU NPU IPOBEICHUH HECIOKHBIX XUMHUUECKUX SKCIEPUMEHTOB
C MCII0JIb30BaHUEM JIa0OPaTOPHOTO 000PYAOBaHUS U MPUOOPOB; GOPMHUPOBAHNE MPEICTABICHUN
0 3HAUYEHUM XUMHUYECKON HAyKH B pEIIEHUH COBPEMEHHBIX JKOJIOTMYECKUX MpoOIeM, B TOM
qucie B IPEIOTBPAILEHUH TEXHOTEHHBIX U 9KOJIOTUYECKUX KaTacTpod.

BhBINYCKHUK HAYYUTCS:

® ONHCHIBATh CBOMCTBA BCIICCTB, BBIACIIAA UX CYHICCTBCHHBIC ITPU3HAKHU,

® XAapaKTCpPpU30BaTh BCIICCTBA 110 COCTABY U CBOﬁCTBaM, YCTaHAaBJIMBATb TPUYHUHHO-
CJICACTBCHHBLIC CBA3U MCKAY JAHHBIMH XaPAKTCPUCTUKAMU BCIICCTBA,




® pacKpbIBaTb CMBICI OCHOBHBIX XHMMMUECKHX MOHITHM «@ToM», «MOJEKYJay,
«XUMHYECKHH 3JIEMEHT», «IPOCTOE BEILIECTBO», «CIO0KHOE BELIECTBO», MCIOJB3Ys 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 AKCIEPUMEHTA MPU3HAKHU, CBUIETEIbCTBYIOIINE O MPOTEKAaHUU
XUMHUUYECKON peaKuu;

® [IPUTOTOBJIATH PACTBOPBI € ONPEIEIEHHON MAaCCOBOU JI0JIEH PACTBOPEHHOI'O BEILIECTBA,

® [IPOBOJUTH HECJIOKHBIE XUMUUYECKUE OIBITHl M HAOMIOJCHUS 3a U3MEHEHUSIMH CBOMCTB
BEIIECTB B IPOIIECCE HX MpPEBpALEHUI; cOoON0aTh MpaBUiia TEXHUKU OE30MACHOCTH IpHU
MPOBEJIEHUHU HAOIIOACHUHN U OTIBITOB;

® IPOBOAMUTH CAMOCTOSITENIbHBIM MOUCK XUMHUYECKOW HHQOpPMAIMM C HCHOJIb30BAaHUEM
Pa3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISPHBIX U3AAHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHeTa); NCOIb30BaTh KOMIBIOTEPHbIE TEXHOIOTHH JUIsl 00pabOTKH.

BolnycKHUK NOSYYUM B03MONCHOCHb HAYYUMbCS:

® 2DAMOMHO 0OPAWAMBCSL C BEUECTNBAMU 8 NOBCEOHEBHOU HCUSHIL

® 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.,

® UCNONIBL306aAMb  NPUOOPemENHble KNI0Uesble KOMNEMeHMHOCMU NpU  GbINOJHEHUU
MBOPYECKUX NPOEKMOB NOCEAUCHHBIX OMKPLIMUIO, NOJLYYEHUIO U NPUMEHEHUIO 8eUjeCM8;

® 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, HeooOpOCo8ecCmHOl peKiame,
Kacarowecs UCNOIb308AHUS PATUYHBIX 8EULECME.

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

® pPazeusamv UHGOPMAYUOHHYIO KOMNEMEHMHOCb NOCPeOCMBOM Y2yO1eHUs 3SHAHUll 00
ucmopuu CmMaHoB8IeHUs XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMUU, A MAKICe O COBPEMEHHbIX
O0CMUINCEHUAX HAYKU U MEXHUKU.



3.

BOCIINTAHUS

TﬂMaTHqQQKQQ ILIAHUPDOBAHNEG. B __TOM _YHCIEC C VICTOM naiiggqgﬁ IPOTPAMMBI

Ka3zaHHeM KOJIMYECTBA YACOB. OTBOIMMBIX HA
7 kaacc (34 yaca)

v

BOCHNEC KA N TCMDbI

Ne Ha3Banmue pa3aesa, TeMbl Kou- OnexkTpoHHbIE (TUPPOBEIE)
BO 00pa3oBaTebHEBIE PECYPCHI
JacoB
Pa3nen 1. Xumus B uentpe 11
€CTeCTBO3HAHMSI.
1 | XuMus KaK 9acTh €CTECTBO3HAHUS. 1 https://resh.edu.ru/subject/lesson/1521/main/
[Ipenmer xumum.
2 | HaOnroneHue W SKCHEPUMEHT Kak 1 https://resh.edu.ru/subject/lesson/1521/main/
METO/IbI U3YUEHUSI €CTECTBO3HAHUS
¥ XVMHH.
3 | IlpakTnueckass  pabora Nel 1
«3HaKOMCTBO € JabOPaTOPHBIM
000pyTOBaHUEM. [TpaBuna
TEXHUKHU 0E30IIaCHOCTH).
4 | Ilpaktnueckas  pabota Ne2 1
«Haomronenune 3a ropsimen
cBe4yoil. VYcTpoiictBO U pabora
cnuptoBku. I[IpaBmia paboThl €
HarpeBaTeIbHBIMU PUOOPAMUY.
5 | MonenmupoBanue. 1
6 | Xumudeckue 3HaKU 1 GOPMYIIbI. 1 https://resh.edu.ru/subject/lesson/1486/main/
7 | Xumus u pusmka. 1
8 | ArperarHble COCTOSIHUSI BEIIIECTB. 1
9 | Xumus u reorpadusi. 1
10 | Xumus 1 OMOJIOTHS. 1
11 | KauecTBeHHBIC pEaKIIUA B XUMUH. 1
12 | O6o6uIaroree MOBTOPEHUE TI0 1
pasneny «XuMHs B UEHTPE
€CTECTBO3HAHUSI.
Pazjnen 2. MaTtemaTuyeckue pacueTbl 11
B XHMHUH.
13 | OTHOCUTEILHBIE aToMHas n 1
MOJIEKYJIIpHAsT MAaCCHI.
14 | MaccoBas HoJIsI B CIHOXXHOM 1
BEIIECTBE.
15 | Pemenue 3amay. 1
16 | YucTele BelecTBa M CMECH. 1 https://resh.edu.ru/subject/lesson/1522/main/
17 | O6beMHas 10714 ra3a B CMECH. 1
18 | Pemrenue 3amay. 1
19 | MaccoBass goisl  BeIIeCTBa B 1 https://resh.edu.ru/subject/lesson/2062/main/
pacTBope.
20 | IIpakTuyeckas pabota Ne3 1
«[IpurotoBnenue  pacTBopa ¢
3aJJaHHOH MaccoBOH noJjen

PACTBOPCHHOI'O BCIICCTBAY.



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 | MaccoBas 101 IPUMECEH. 1
22 | Pemenue 3aiay. 1
23 | Pemenue 3amau. 1
24 | O6o06mmaroree MOBTOPEHUE 110 1
pazaeny «MaremaTuyeckue
PacuCTbl B XUMUW)).
Paznen 3. SiBienusi, npoucxoasiinue ¢ 5)
BellleCTBAMM.
25 | Pa3nenenue cmecei. 1 https://resh.edu.ru/subject/lesson/1522/main/
26 | Crioco0Obl pa3aeiieH st CMECEH. 1 https://resh.edu.ru/subject/lesson/1522/main/
27 | Tlpaxtyeckas pabora Ned 1
«OuncTKa MOBaApEHHOU COJINY.
28 | XuMU4YeCKHe peakiuu. Y CIIOBHs 1 https://resh.edu.ru/subject/lesson/1485/main/
MPOTCKaHUA U IPCKPAITCHUA
XUMHUYECKUX PEAKIIH.
29 | O6o0maroIiee MOBTOPEHUE 110 1
pazaeny «sBneHus,
MIPOUCXOISIINE C BELIECTBAMI.
30 | O6obma0IEe MOBTOPEHHE TIO 1
Kypcy «BBeneHue B XUMHIO».
31 | T'onoBasi KOHTPOJILHAsI padoTa. 1
Pa3znea 4. Paccka3pl 0 XUMHH. 3
32 | Beigaroruecs: pyccKkue ydeHbIe — 1
XUMHKH.
33 | Mog mobuMoe XUMHUIECKOE 1
BEIIECTBO.
34 | UccinenoBanus B o0iacTu 1

XUMHUYCCKUX peaKuHﬁ .



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

