HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma y4yeOHOro mpenMeTa MO XUMHH JUii 7 KIIACCOB COCTaBJIIEHA HAa OCHOBE
TpeOOBaHUI K pe3yJapTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHLENLUU IPEernojaBaHus y4eOHOro mpeaMmera
«Xumusi» B 00pazoBaTeNbHBIX OpraHu3anusiax Poccuiickoit deaepanum.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O MLesaX, oOwed crparernun oOydeHus,
BOCIIUTaHUsI U Pa3BUTHA OOYYalOIMXCA CPEACTBaMHU Y4E€OHOIro IpeaMeTa, YCTaHABIMBAET
00s3aTeNbHOE MIPEAMETHOE COIEPKAHUE CTPYKTYPHUPOBAHME IO pa3jenaM U TeMaM MPOrpaMMbl
[0 XHUMHH, OIpENeNAeT KOJMYECTBEHHBIE M KayeCTBEHHBIC XapPAaKTEPUCTHKH COJEPIKAHMS,
PEKOMEH/IYeMYIO IOCJIEeI0BAaTEIbHOCTh HU3YYCHHS XUMHH C Y4ETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSA3€H, JIOTMKH Y4eOHOro Ipolecca, BO3PACTHBIX OCOOCHHOCTEH
00yyaroIuxcs, onpeAessieT BO3MOXKHOCTHU IIpeMeTa JUIs pean3aluy TpeOoBaHUM K pe3yibTaTaM
OCBOCHMSI OCHOBHOW 00pa30BaTebHON MIPOrpaMMbl Ha YPOBHE OCHOBHOTI'O 00ILIero 00pa3oBaHus,
a Takke TpeOOBaHUM K pe3yibTaTaM 0Oy4eHHUs XMMHM Ha ypOBHE Liefieil u3ydyeHus mpenMera u
OCHOBHBIX BHJIOB Y4€OHO-II0O3HABATEJIbHON JESITEIBHOCTH OOYYAIOLIErocss IO OCBOEHUIO
y4eOHOTr0 COIepIKAHMUS.

XUMHYEeCKUE 3HAHUS HEOOXOAMMBI KAKIOMY YEJIOBEKY, OHU OIPEIEISIIOT pallMOHaIbHOE
MOBEJICHUE YEJIOBEKa B OKPYXKaIoIIed cpeie, HEOOXOIMMbI B TTOBCEAHEBHOM KU3HU. [ JaBHOM
npo0sieMoil B INpenoJlaBaHuU XUMHUH SIBJISETCS NEPErpyKEHHOCTh Kypca OCHOBHOW IIKOJBI.
Pemute 3Ty mpobGiieMy MOKHO € MOMOILIbIO MporneaeBTHYeckoro Kypca. HeoOxoaumocTs ero
BBE/ICHUS BbI3BaHA HECKOJIbKUMU IPUUYUHAMU:

e  CIIO)KHOCTBIO ITPOIPaMMHOI'0 MaTepHuaa;

e  COKpAIIEHHUEM KOJIMYECTBA yYEOHBIX YaCOB;

e yMEHBIIEHHE KOJMYECTBA XUMHUECKOTO IKCIIEPUMEHTA Ha YPOKaXx;

e HCKa)XCHHEM 3HaHMH IIKOJIBHUKOB, TOUYEPITHYTHIX U3 CPEICTB MAacCOBOW MHPOPMALIUU
emeé 70 3HAKOMCTBA C IPEAMETOM «XHAMUSD.

Peanmzanus mnpeamera crmocoOCTBYET TOBBINIEHMIO MOTHMBAIlMM U ITO3HABATEIbHON
AKTUBHOCTH y4aIluXcs MPU U3YYEHUH OCHOBHOTO Kypca XUMHH. [IporeaeBTuIecKuii Kypc XUMUAN
XOTSl U HOCUT OOLIEKYIbTYPHBIA XapakTep M He CTaBUT 3aJauy NpoQecCHOHaIbHON MOArOTOBKU
o0yyaroImuxcs, TeM He MEHee MO3BOJIIET UM OIPENeNUThCS ¢ BbIOOpOM mpoduist oOyueHHs B
crapmied mkone. s JOCTHXKEHUs 00pa3oBaTelbHBIX pE3yIbTATOB HAa OCHOBE CHCTEMHO-
JeSITeIbHOCTHOTO MOJX0/1a, KOTOPBIHM SIBJISETCS OJHUM M3 OCHOBHBIX MEXaHM3MOB peau3aliiu
OI'OC 00O, MOXHO HCIIOJIb30BaTh TEXHOJOTHUIO JAesTenbHOcTHOro Merona (TAM) -
NeAarorn4eckuii HMHCTPyMEHTapui y4yuTelns, CIOCOOCTBYIOIIMIM BKIIIOUEHHUIO Y4YalllUXCs B
yu4eOHYI0 JEeSATeIbHOCTh Ha OCHOBE METo/a pe]eKCHBHON CaMOOpraHM3allMH JUIsl YCBOEHUS
rIIyOOKUX M MPOYHBIX 3HAHUI 1O MPEIMETY.

3HaHUE XUMHM CIYXKUT OCHOBOW il (DOPMHUPOBAHMUSA Y YYALIUXCS YMEHHUS BHUJETh U
NOHUMAaTh LEHHOCTh 00pa30BaHUs, 3HAYMMOCTh XMMUYECKOTO 3HAHUS NI KaXKJAOTro 4esoBeKa
HE3aBUCHMO OT €ro NpoQecCHOHATBHON NeATeNbHOCTH; YMEHUS Pa3iudaTh (akThl U OIEHKH,
CpaBHUBATh OLICHOUYHBIE BBIBOJIBI, BUJIETh UX CBA3b C KPUTEPUSMH OLIEHOK U CBSI3b KPUTEPHUEB C
oTpeieIeHHON CUCTEMOH IIeHHOCTeH, (hopMyIUpoBaTh U 0OOCHOBBIBaTh COOCTBEHHYIO MO3HIINIO;

W3ydyeHne XuMHH CcIOCOOCTBYeT (OpPMHUPOBaHHIO Yy OOYYalOIIUXCS 1IEIOCTHOTO
MPEJICTaBICHUS O MUPE U POJIM XUMUU B CO3JJaHIH COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHHBI
MUpa; yMEHUS 0OBSCHATh OOBEKTHI U TPOIIECCH OKPYIKAIOMICH JeHCTBUTEILHOCTH — IPUPOIHOM,



COLIMAIBHOW, KYJIBTYpHOH, TEXHUYECKOM Cpenbl, MCHOJb3Ys IS 3TOr0 XUMHUYECKUE 3HAHMS;
npuoOpereHrue  OOyYaIOIIMMUCS  OMBbITa  PA3HOOOPA3HOW  JIEATENHHOCTH, TIO3HAHUS U
CaMONO3HAHUS; KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEW), UMEIOIINX YHUBEPCATHLHOE
3HAUEHUE JUIS PA3IMIHBIX BUIOB ACSITEILHOCTU: PEIICHUS TIPOOIIEM, IPUHSITHS PEIICHUI, TIOUCKA,
aHanmu3a W 00pa®oTku WHGpOpPMAINMK, KOMMYHHUKATUBHBIX HAaBBIKOB, HABBIKOB H3MEpPEHHIA,
COTpPYJIHUYECTBA, OE30MACHOT0 OOPAIEHHUS C BEIIECTBAMU B IIOBCEITHEBHOI JKHU3HH.

[Ipennaraemass mporpaMma IO XHMHUH pacKpblBaeT BKJIaA Y4eOHOro ImpeaMmera B
JNOCTHKEHHE 1eleil OCHOBHOro oOmero o0pa3oBaHuSI M ONpEAeiseT BaKHeiIue
CoJiepXKaTeNbHbIE TUHUHU ITPEAMETA:

BEIICCTBO, 3HAHUSI O COCTaBE W CTPOCHHM BEMISCTB, MX BAXHEUIINX (PU3MUECKHX U
XHUMUYCCKHX CBOMCTBAX, OMOJIOTMYCCKOM JICHCTBUU,

XUMHUYECKasl peakmusi — 3HAHUS 00 YCIIOBUSAX, B KOTOPBIX MPOSIBISIFOTCS XHUMHUYECKUE
CBOICTBA BEIIECTB, CIIOCO0aX YINPaBICHUS XUMHUECKUMHU MPOIECCAMH;

IIPUMEHEHUE BELIECTB — 3HAHUS U ONBIT MPAKTUYECKOW JESATEIBHOCTH C BELIECTBAMH,
KOTOpbIe Hanbosiee 4acTo YMOTPEOISIFOTCS B MOBCEAHEBHOW KHU3HH, IMIMPOKO UCHOIB3YIOTCS B
MPOMBILUIEHHOCTH, CEJIbCKOM XO0351CTBE, Ha TPAHCIIOPTE;

A3bIK XMMHHM — CHCTE€MA BaXHEHUIIMX MOHATUA XUMHHM W TEPMHHOB, B KOTOPBIX OHH
OMNUCHIBAIOTCSA, HOMEHKJIATYpa HEOPTraHWYECKUX BEIIECTB, T. €. WX Ha3BaHUsA (B TOM YHUCIE U
TPUBUAJIIbHBIE), XUMUYECKHE (POPMYIIBI M YPABHEHUS, a TAK)Ke MIpaBujia epeBojia nH(popmaiuu ¢
€CTECTBCHHOT'O S13bIKa Ha S3bIK XUMHH U 00PaTHO.

[Ipu orbGope comepkaHusi, KOHKPETU3UPYIOMIETO MPOrPaMMYy, YUUTBHIBAIOCh, YTO TMEpPe.
oM 00pa3oBaHHWEM HE CTOUT 3ajadya MPo(ecCHOHANBHOW MOATOTOBKU OOydaromuxcs. ITo
OTpeAeNuiIo MOCTPOEHUE Kypca Kak OOMIeKYIbTypHOTO, HAMpaBICHHOIO, MPEXJE BCEro Ha
dbopMupoBaHHE U pa3BUTHE HMHTEpPeca K M3YYCHUIO XMMHUU. YUTE€HAa OCHOBHAs OCOOEHHOCTH
MOJAPOCTKOBOIO BO3pacTa — Hayajgo I[epexojJa OT JETCTBa K B3POCIOCTH, KOTOPBIU
XapaKTepU3yeTcsl pa3BUTHEM MO3HABATENBHOM Cephl.

Ha »orame ocHoBHOro o0miero cpeaHero oOpa3oBaHHUS MPOMCXOAUT BKIIOUCHHE
00yJaronuxcst B MPOEKTHYIO U UCCIIEI0BATENIbCKYIO IESITEIbHOCTh, OCHOBY KOTOPOM COCTaBJISIFOT
TaKue YHUBEpCAIbHBbIC yueOHBbIC ACHCTBUA, KaK YMEHHE BHJETHh MPOOJIEMBbI, CTABUTH BOMPOCHI,
KJ1Iaccu(pUIMpoBaTh, HAOMIOAATh, MPOBOAUTH KCIIEPUMEHT, JI€TIaTh BBIBOIBI M YMO3AKITIOUCHUS,
OOBSCHATH, JOKa3bIBaTh, 3AIUIIATH CBOM HUJACH, NaBaTh ompeaencHus mnonstusMm. Croma xe
OTHOCSTCS TPHUEMBI, CXOJHBIE C ONpPEIEICHUEM IMOHATUN: OIKMCAaHUE, XapaKTEePUCTHKA,
pa3bsiCHEHHE, CpaBHEHUE, paznuueHue. DopMupoBaHe ITUX YHHUBEPCATbHBIX yUEOHBIX AEHCTBUN
HAaYMHAETCS €lI€ B HayalbHOM IIKOJE, @ B Kypc€ XMMHUU OCHOBHOHM HIKOJBI MPOUCXOIUT HUX
pa3BUTHE U COBEPIICHCTBOBAHUE. B CBS3M ¢ 3TUM pe3epBHBIE YacChl INIAHUPYETCS UCIIOIh30BAThH
Ha (P OPMHUPOBAHKE U PA3BUTHE YMEHUN MTPOCKTHOW U UCCIIETOBATEILCKOM EATETLHOCTH, YMEHUE
BHJICTh MPOOJIEMBI, JIeJIaTh BHIBOIBI U YMO3AKITIOUCHHUS.

OO011ee KOTMYECTBO YacOB, OTBEICHHBIX HAa M3YUYCHHE MTPOIEIEBTUUECKOT0 Kypca XHMHUHU B
7 knacce, cocTaBisieT 1 yac B Hefento, Bcero — 34 yaca.

COAEP)XAHUE OBYUYEHUSA
IIpeamer XuMHMH ¥ METOABI €€ U3y4YeHHS
IIpenmer xumuun. 3HaYEHWE XMMHUU B )KU3HU COBPEMEHHOTO 4eJoBeKa. Tena u BellecTBna.
CaolicTBa BemiecTB. [[puMeHeHne BEMIECTB HA OCHOBE MX CBOMCTB. SIBIEHUS, TPOUCXOIAIINE C
BemecTBaMu. DU3MYECKUE SBJICHUS W XHUMUYECKME peakuuu. BemiecTBa, yyacTByrolue B
peaKMU: WCXOJHBbIE BEIIECTBA M MPOAYKTHI peakuuu. [IpU3HaKM XUMHYECKHUX pEaKIU:



W3MEHEHUE 1BETA, BBINAJCHUE WM PACTBOPEHHME OCAJKa, BBIACICHHUE TIa3a, BbIICICHHUE WU
MOTJIOIIEHUE TeIJIOTHl M CBETa, MOsBJICHUE 3amaxa. HalmioneHue M SKCHEpUMEHT B XHUMHU.
W3yueHune mjamMeHH CBeYM W COUPTOBKH. [mmore3a u BeBoA. OdopmiieHHE pe3ylbTaToB
sKcnepuMenTa. [Ipaktiuueckas padora. 3HAKOMCTBO ¢ J1abopaTopHbIM 00opynoBanueM. [IpaBuna
TEXHUKU Oe30macHOCTH Tpu pabore B KabOuHere (J1abopaTopuu) XuUMHH. JIeMOHCTpaIuu.
BuneodparmenTs! u cnaiinbl «Eruner — poauHa xumuny. KoyeKius CTEeKISHHON XUMHUYECKON
nocybl. Koynekuus nznenuil u3 amoMUHUSA U ero ciiaBoB. [loaydeHue yriiekucioro raza u ero
B3aMMO/JICHCTBHE C U3BECTKOBOM BOJIOM. B3auMoielicTBue pacTBopa MUILEBOM COJIbI C YKCYCHOM
KHCJIOTOM. B3anmopneicTBue pacTBOPOB MEOHOIO KylNopoca M HAIIATBIPHOTO CHUPTA.
[Momxuranue mepcrssHord HUTU. JlaGopaTopHbIe ONBITHL. M3ydueHue cTpoeHHs IUIaMEHH CBEYH U
CIIUPTOBKH.

CTpoeHne BeliecTB U UX arperaTHblie COCTOSTHHSA

Crpoenue BemectB. bpoynosckoe apmwxkenne. Auddysus. Atomber. Monexysbsl. OCHOBHBIE
MOJIOKEHUSI ~ aTOMHO-MOJIEKYJIsipHOro  yueHusa. HMoubel. BemectBa  MOJEKYJISApHOTO U
HEMOJIEKYJIIPHOTO CTpOoeHUusl. ArperatHble cocTosHMs BewecTB. ['a3zpl. XXuakoctu. TBEpabie
BEILECTBA. B3auMHbIE Mepexo/bl MEX]y arperaTHbIMU COCTOSHHMSIMU BEIIECTBA: BO3TOHKA
(cybnmumanusi) U necyOnuManus, KOHJEHCAIUS U HCIapeHHe, KpUCTAJUIM3alusl U IJIaBJICHHUE.
Hemoncrpamuu. uddy3us nepmanranara kaiaus B Boje. CoOupanue nmpubopa s MoTydeHus
raza ¥ IpoBEpKa €ro Ha IepMETHUYHOCTb. BO3roHka cyxoro jpaa, uMojJa WIM HadTalvHA.
Jlaboparopublie onbIThl. HabntoieHnue 3a OpOyHOBCKUM JIBUJKEHUEM ([IBUKEHHE YacTUI[ TYIIH B
Boze). Juddy3us koMmoHeHTOB e3010panTa B Bo3ayxe. JJuddysus caxapa B Bojie. Arperaraeie
COCTOSIHUSI BOJIBI.

CMmecH BenecTs, HX cocTaB Uncrhle BenecTsa U CMECH.

YucTele BemecTBa U cMecu. ['oMoreHHble U reTeporeHHbie cMecH. ['a3000pa3Hbie, KUAKUE
u TBEpAble cMmecH. ['azoBele cMmecu. Boznyx — mpuponHas rasosas cMmech. CocTaB BO3ayXa.
OOBémMHas 07151 KOMIIOHEHTA ra30BOM CMECH KakK OTHOIIEHHE 00bEMa JaHHOTO ras3a K oouemy
00BéMy cMecu. Pacuérbl ¢ HCIONIB30BaHUEM IMOHATHS «OOBEMHAS J0JS KOMIIOHEHTa CMECH).
MaccoBas 105151 pacTBOpEHHOTO BemiecTBa. [loHsATHE 0 KOHIIEHTpalMu pacTBopa. MaccoBas 10
PacTBOPEHHOTO BEIECTBA KAK OTHOIIEHHE MAacChl PACTBOPEHHOIO BEIIECTBA K Macce pacTBOPA.
Pacuérsl ¢ ncnosnb30BaHUEM MOHATHUS «MAacCOBasi 0JIsl paCTBOPEHHOTO BemecTBay. [IpakTuueckas
pabota. [IpuroroBienue pacTBopa ¢ OonpeaeIEéHHON MacCOBOM JT0JIel pacCTBOPEHHOTO BEIIECTBA.
MaccoBas nonst npumecu. [lonartue o TexHuyeckoM obOpasie, 00 OCHOBHOM KOMIIOHEHTE U O
npumecu. MaccoBast 101 npumecH. Pacu€rel ¢ MCNONB30BAHUEM IMOHATHS «MaccoBas AOJs
npumecu». Jlemonctpanuu. Paznuunbie oOpasibl Mpamopa. Komnmekius MUHEpaIoB U TOPHBIX
nopon. BumeopparmMeHT mno oOOHapyKeHHIO OOBEMHOW JOJIM KHUCJIOpPOJa B BO3IYyXE.
BuneodparmenTsl u ciaiinpl MpaMopHBIX apTedakToB. Kosekiusi ObITOBBIX, KOHIUTEPCKUX U
MEAMIMHCKUX cMeceil. OOpa3ipl MEAUIIMHCKUX U MUILIEBBIX PACTBOPOB C yKa3aHMEM MacCOBOMU
JI0JIU KOMIIOHEHTa. BuieodparMeHTsI U clai bl U3 U3 BEIIECTB 0COOOM YNCTOTHI.

®usnyeckue sisjeHusi B xumuu Hexkoroprelie croco0bl pa3aesieHust cMecei.

Paznenenue cmeceil Ha OCHOBE pa3nuyuii B (hU3MUYECKHX CBOIMCTBaX MX KOMIIOHEHTOB.
OrtcrauBanue u nexantanus. Llearpudyrupoanue. ®unbTpoBanue B 1a00paTopuu, B OBITY U Ha
npousBojcTBe. OunbTpoBanue u GUIBTPaT. Y CTaHOBKA Ui PUILTPOBAHUS U TIpaBHIia pabOTHI C
Hel. berToBeie prtbTphI 711 BOABL. AncopOrus. Y CTpoicTBO mpoTuBorasa. JIuCTHILIANMS, Ui
neperonka. JlucrumvpoBanHas Bojna u e€ nonyudeHue. Ileperonka nHedtu. HedrempoaykTs.
[TpakTnueckast paborta. BrelpamuBaHue KpUCTAIIOB CcOMM  (AOMAIIHUM  SKCIIEPUMEHT).
[TpakTnueckast pabGota. OuncTka mnoBapeHHON conu. JlemoHcTpanuu. Pasnenenue cmecu



MIOPOUIKOB Keje3a U cepbl. OTcTanBaHUE U AEKAHTALHs U3BECTKOBOTO MOJIOKA, MJIM B3BECH MeJla
B BoJe. Pa3znesieHre BOJHON CMECH PAaCTUTEIBHOIO Macja ¢ IIOMOIUBIO JEIUTEIBHON BOPOHKHU.
LleatpudyrupoBanue (Ha ueHTpUQyre WK ¢ TOMOIIBIO Buaeopparmenta). Komnekius cnaiiioB
OBITOBBIX M TPOMBIIUICEHHBIX NPUOOPOB, B KOTOPBIX MpPUMEHSETCA IEHTPU(YTHpOBaHUE.
VYcranoBka i guiabTpoBaHus u e€ pabora. Kosexiust ObITOBBIX (GMIBTPOB. AncopOmus
KYKYPY3HbIMHU [aJOYKaMHU IapoB Iaxydux BewlecTB. Koymekuus MoBA30K U pecrnupaTopoOB.
YcTaHoBKa AJi MEPErOHKU >KUAKOCTed u e€ pabora (mojydyeHue AUCTUIUTMPOBAHHOW BOJIBI).
Buneodparment «PektudukannonHas kojloHHa HedTenepepadaThIBAIOIIETO 3aBOJa U cxema eé
ycrpoiictBay. Komnekuusa «HedTs u HedrenpoaykTs». Jlaboparopubie onbITel. DroTanus cepbl
U3 CMECH C PEUHBIM I1ECKOM.

Cocras BemecTs.

XuMHuecKkue 3Haku U (GopMynbl XUMHYECKHE 3JeMEHTHl. BelectBa MOJEKYISPHOTO H
HEMOJICKYJIIDHOTO CTPOCHHS. XHMWYECKUH D3JIEMEHT KakK ONpEAECNEHHBIA BHUJ AaTOMOB.
XHUMHYECKUE AIIEMEHTBI B MPUPOJIE. DIEMEHTHBI COCTaB IJIAHEThI 3eMJIsl U €€ Te0JOrMYECKUX
obonouek. [IpocThie W ciOXKHBIE BemleCTBA. AJUIOTPONHS M AJIOTPOIMHBIE MOIU(DUKALINU.
XUMUYEeCKUEe 3HAaKU U XUMHUYeCKue (Gopmysbl. XUMHUECKHE CHUMBOJbBI, X MPOU3HOIIECHUE U
Ha3BaHMs. JTUMOJIOTHYECKHE Hayaja Ha3BaHUM XUMUYECKUX AJIeMEHTOB. Tabmauia XuMHUECKUX
anemenToB J1. 1. Menzeneesa u e€ cTpykTypa: neprobl (00JIbIINE U MaJbI€) U FPYIIIbI (TJIaBHbIE
U 110004HbIe MOArpynnbl). OTAENbHbIE TPYIIBI XUMUUYECKHUX AJIEMEHTOB: IIEJIOYHbIE METAJLIbI,
rajloreHbl, OJaropoaHeie ra3pl. XuMHU4Yeckne QGopMmynbl U (GOpMyIbHBIE  €IMHUIIBL.
Koadduumentsr u naaekcel. MabopMaIus, KOTOPYIO HECYT XUMHUUECKUE CUMBOJIBI U (HOPMYJIBL.
OTHOCUTENbHBIE ATOMHAsE M MOJIEKYyJsipHas wmacchl. OTHOCHUTENbHAas aTOMHas Macca Kak
BEJIMYMHA, TOKA3bIBAIOIIAs, BO CKOJBKO pa3 Macca aToMa JaHHOTO 3JeMEHTa OOJbIIe MacChl
atoma Bojaopoja. OTHocUTeNbHas MOJIEKYJspHas Macca W €€ HaxoxkJaeHue. MaccoBas A0
3JIEMEHTa B CIOKHOM BelecTBe. JlonomHuTenbHas HH(OpMAIHs, KOTOPYIO HECYT XMMUYECKHE
dopmynsl. [lemoncTpanuu. BugeodparMeHTsl U crnaiibl « QJI€eMEHTHBIM COCTaB T€0JIOTHYECKUX
ob6omouek 3emin». Amutotponus kucioponaa. Mozaenu (mapocrepxkHeBbie 1 CTioapra-bpurieoa)
MOJIEKYJI Pa3jIMYHBIX MPOCTHIX U CIIOKHBIX BemlecTB. Tabmuia xumudeckux snemeHtoB [l. 1.
Meneneesa (kopoTkonepHoaHbiii Bapuant). [Toptpers I. 5. Bepriemmyca u JI. Y. Menzaeneesa.

IIpocthie BemecTBa MeTabl.

Mertanibl: XUMUYECKHE JIEMEHTHI U IIPOCTBIE BellecTBa. MeTaibl U CIUIaBbl B UCTOPUU
4eJI0BEeYeCTBA: MEHBIN, OPOH30BBIN M JKeJIe3HbIN Beka. 3HaUYeHHe METaIoB U crutaBoB. OOmue
¢usnueckue cpoiictBa Meramos. IIpencraBurenu MmetamnoB. JKene3o. TexHUUECKH 4HMCTOE U
XUMHYECKH YHUCTOE Kene30. JKene3o — OCHOBa COBPEMEHHOU NPOMBIIUIEHHOCTH U CEIBCKOIO
xo3siiicTBa. CruiaBbl Jkesie3a: YyryHbl U ctanu. [lepenenbHblil U IUTEHHBIA YyTyHbI, UX 3HAYCHHE.
VYrnepoaucras v JIESrupoOBaHHas CTalu, X 3Ha4eHHe. [[oHATHE O YEPHOH M IIBETHOM METAJULYPIrHH.
AmomuHuii. lcroprs nNpOMBIIIUIEHHOTO MPOU3BOACTBA anoMuHUs. [IpiMeHeHne anoMuHMS Ha
OCHOBE CBOMCTB. 30J10TO. POJb 30510Ta B MCTOPHUM YETOBEYECTBA. 30JIOTO — METAJII FOBEIUPOB U
ATAJIOH MUpPOBBIX JeHer. IIpuMeHeHue 3010Ta Ha ocHOBE cBOMCTB. OJI0OBO, €r0 CBOWCTBA U
NpUMEHEeHHe. AJUIOTpOIHUsl OJioBa: cepoe M Oenoe oyoBo. «OyoBsHHas yyMay. Hemeramisl.
[Tonoxxenne snemeHToB-HeMeTaiwioB B Tabmume JI. . MenneneeBa. bmaropogHsie Tasbl.
Amnorponus kuciaopona. CpaBHEHHE CBOMCTB IPOCTBIX BEIIECTB METAUIOB U HEMETAJUIOB.
[TpencraButenu HemetamioB. ®ocdop u ero amnorpornHsie Moaudukanuu. CpaBHEHHE CBONCTB
6emoro u kpacHoro gocdopa. O6nactu npumereHus pochopa. Cepa u 007acTH €€ TPUMEHEHUSI.
VYrnepon, ero aoTponHpie MoaudUKauu (anMas u rpaduT), UX CBOMCTBA U MPUMEHEHHE. A30T,
ero cBoiictBa u mnpuMmeHeHue. Jlemoncrpauuu. Kosuteknuss MeTaqioB M CIUIaBOB.



BuneodparmenTsr u chaiiael «MeTauibl M CIUIaBbl B MCTOPUU UejoBedecTBay. Koyutekius
«Uyrynsl u cranm». BugeopparmMeHTsl U chaiapl «Xyq0KECTBEHHBIC HM3/ACIHs U3 4YyryHa U
cranny. Konnekius u3nenuii U3 aroMUHUS U €T0 CIUIaBOB. BuaeodparMeHTsl U caaiiapl «3010TO
— Marepuall I0BEJIMPOB M MUPOBBIE JieHbIw». Kosutekuus usnenuii u3 onosa. Buneodparment
«[Tastarey. Konneknust HEMETauioB — MPOCTHIX BemiecTB. Buaeodparment uinu cnaiin «Kuciaopos
— BEIIECTBO ropeHus u JpixaHus». l[lomyuenue Oernoro ¢docdopa U M3ydeHHE €rO CBOWCTB.
Buneodparmentsl u cnaiapl «AJUIOTpOmUs yriiepoja». Mojenu KpUCTAJUIMYECKUX PEIIETOK
anmasa u rpaduta. Komiekuus « AKTUBUPOBAHHBIN YToJib U 00JIACTH €ro MpuMeHeHus». [ 'openue
cepbl U docdopa. Jlaboparopubie onbIThl. O3HAKOMIIEHHE C KOJUIEKIMEH METalsIOB U CILIaBOB.
O3HaKOMJIEHHUE C KOJUIEKIIMEW HEMETAIIIOB.

CroxHble BelecTsa

BanentHocTh. BajleHTHOCTH Kak CBOWCTBO aTOMOB OJHOTO XHMHYECKOIO 3JIEMEHTA
COCIMHATBCA CO CTPOrO OIPEACIIEHHBIM 4YHMCIOM aTOMOB JIPYroro XMMHMYECKOIO 3JIEMEHTA.
DNEeMEeHTBl C MOCTOSHHOM M IMEepPeMEHHON BaJIEHTHOCTHIO. BbiBoA (opmynbl coequHeHHs 1o
BajieHTHOCTH. Ha3Banue coennuenus mo BageHTHOCTH. Okcuibl. OKCHUIbl U criocod 00pa3zoBaHuUs
uX Ha3BaHUU. OKCUJIbI MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOTO CTpOeHUs. POJIb OKCHIOB B IpUpOJE.
[Tapuuxossiit 23 dext. [IpeacraBurenu okcuaos. Boaa, yriekucnsiii raz, okcun kpemaus(IV), nx
cBoiictBa m mnpuMmeHeHHe. Kucmorel. Kucnotel, ux cocraB u kiaccupukamus. KucioTsr
opraHuueckue U Heopranuueckue. Muaukaropel. Tabnuua pactBopumoctu. CossiHast U cepHas
KHUCIIOTBI, MX CBoOilcTBa M mnpumeHeHue. OcHoBaHMs. OCHOBaHHUS, UX COCTaB M Ha3BaHUS.
I'unpokcorpynna. OcHOBaHUS pacTBOpUMBIE (11IE€I0YM) U HEpACTBOPUMBIE. VI3MeHEeHNEe OKpacKu
WHJIUKATOPOB B WLIEJIOYHOM cpene. I'MIpoKcuapl HAaTpus, Kajldsg M Kajblus, UX CBOMCTBA U
npumeHenue. Conu. Comnm, X cocTaB U HazBaHus. PacTBopuMocCTk conell B Bojie. XJIOpua HaTpus
U KapOoHAT KaJblusl, UX CBOWCTBa U nmpuMeHeHue. Kinaccudukaiys HeOpraHuyecKux BEIIeCTB.
BemectBa, nx kmaccudukamnus 1 MHOrooopasue. [IpocTeie BelecTBa: MeTalbl U HEMETAIIBL.
CrioxHbI€ BEIIECTBA: OKCHU/IbI, OCHOBAHUS, KUCIOTHI, CONU. JleMoHcTpauu. Konekius okcuaos.
l'amenne wm3Bectu. Bosronka «cyxoro sbna». Komnexkuuss ocHoBanuil. Kosmekuust Kucnor.
M3MeHeHne OKpacku MHAMKATOPOB B IEJIOYHOW M KHUCIOTHOHM cpenax. [IpaBuio pa3baBneHus
cepHOil KHUCIOThI. OOyriaMBaHHE OPTaHWYECKUX BEIIECTB M MATEpUAJIOB CEPHOM KHCIOTOM.
Tabnuna pacTBOPUMOCTH OCHOBAHUH, KUCIIOT U cosield B BoJie. Koyueknus coneit. JlabopatopHbie
onbITel. IIpomyckaHue BBIABIXAEMOIO BO3JyXa Yepe3 HM3BECTKOBYK Boay. MccnemnoBaHue
pPacTBOPOB KUCIIOT HHAMKaTOpamu. MccnenoBanue pacTBOPOB IENOUYEH HHANKATOPAMM.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30OBAHUA

JInuHOCTHBIE pe3yJIbTaThI

JIndHOCTHBIE pE3yIbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OOIIEr0 00pa30BaHUA
JIOCTUTAIOTCS B XO7Ie O0Y4YEHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATENBHOM JEATEIbHOCTH B
COOTBETCTBUM C TPAJAULMOHHBIMH  POCCHUMCKMMHM  COLMOKYJIBTYPHBIMM U JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMU, MPUHATHIMH B OOILECTBE MpPaBUIaMU M HOpPMaMH MOBEICHUS U
CIOCOOCTBYIOT MpOIIeccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3AINN 00yarOIUXCS.

JIn4HOCTHBIE pE3YyJbTaThl OTPAXXKAIOT TOTOBHOCTh OOYYarOMIMXCS PYKOBOJACTBOBAThHCS
CHUCTEMON NO3UTHBHBIX IIEHHOCTHBIX OPHEHTAlM{ U pacHIMpEHHUE OIbITa JEeATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YACTHU:

1) NaTPHOTHYECKOTO BOCTTUTAHUSI:



[IEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICUIO, TIOHMMAHUS 3HAYCHUs XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU WH(pOpPMAIMEH O MEPEOBBIX TOCTHIKEHUSX U OTKPBITHSIX
MHUPOBON M OTEUECTBCHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpPOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIMTAHUS:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MpPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHHUU B
KOJUIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOH, Yy4eOHO-
MCCJIEIOBATENIbCKOM, TBOPUYECKOM U JPYTUX BHUJAX AESATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOM
COBMECTHOH JIEATEIHHOCTH MPHU BBITOJHEHUU Y4eOHBIX, TIO3HABATEIBHBIX 3a7a4, BBITOJHEHUU
XUMHUYECKHUX dKCTICPUMEHTOB, CO3/IaHUU YY€OHBIX MPOCKTOB, CTPEMIICHHS K B3aHMOTIOHUMAaHUIO
U B3aMMOIIOMOIIM B TPOLIECCE 3TOM y4yeOHOW AEATENbHOCTH, TOTOBHOCTH OIEHHBATH CBOE
MOBEJICHUE ¥ TTOCTYIIKM CBOMX TOBAPHILIEH C TIO3UIIMH HPABCTBECHHBIX U MPABOBBIX HOPM C YIETOM
OCO3HAHUSA MOCIEACTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  TPEJACTABICHUS O  BEIIECTBE M  XMMHYECKOM  peaKiluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTaBISIONIME OCHOBY JUIS
MOHMMAaHHUS CYITHOCTH HAYYHOH KapTUHBI MUpPa, IPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BHUTHS IPUPOJIBI, B3aUMOCBSI35X YEJIOBEKA C MPUPOTHON CPEIOi, O PO XUMHUHU B TIO3HAHUU
ATUX 3aKOHOMEPHOCTE;

MO3HABATCIIGHBIE MOTHUBBI, HAIPABJIICHHBIC HA IIOJIYYCHHWE HOBBIX 3HAHUN 10 XHMHH,
HEOoOXOoauMbIe Il OOBSCHEHUS HaONI0IaeMbIX TMPOILIECCOB U SIBICHUN, IMO3HABATEIbHOM,
WH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOIN pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, NOCTYHMHBIMH TEXHHUYECKHMMH CpPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYeHHI0 M TO3HAHHIO, JIF0OO3HATEIHHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JEATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HATPABIICHHOCTH U YPOBHS OOYUYCHHUS B TaTbHEHIIIEM;

4) hopMHUpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH U3HU, OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY 3/IOPOBBIO, YCTAHOBKHU
Ha 370pOBBIA 00pa3 >KU3HU, OCO3HAHUE TMOCIEACTBUN M HENPUITHE BPEIHBIX MPUBBIYCK
(ynotpebneHusi ankoroisi, HAPKOTHUKOB, KypeHHs), HEOOXOJUMOCTHU COONIOACHUS TPaBUII
0€30MacHOCTH MPHU O0PAIEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U pealbHOMN KU3HHU;

5) TpynoBoro BocnuTaHusi:

WHTEPEC K MPAKTUYECKOMY U3YUYEHHUI0 TTpodeccrii u Tpyna pa3IMuHoOro poja, yBaXKeHHE K
TPYIY U pe3yiIbTaTaM TPYIOBOH JEITEILHOCTH, B TOM YHCIIC HA OCHOBE IIPUMEHEHUS MTPEIMETHBIX
3HAaHWW TI0 XWMHH, OCO3HAHHBIH BBIOOP WHAMBUAYAIBHOH TPACKTOPUHU IPOJIOJDKEHUS
o0pa3oBaHUS C YY4E€TOM JIMYHOCTHBIX HHTEPECOB W CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
WHTEPECOB W TMOTPEOHOCTEH, YyCHemHol mpodhecCHOHATbHOW MeATeIbHOCTH U Pa3BUTHUS
HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATHCS B MPOGECCHOHATBLHON CPe/IE;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

DKOJIOTMUYECKH I11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 30POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIOIEHHUS TIPaBUJI OE30MaCHOTO MOBEICHUS TIPH paboTe ¢ BEIIECTBAMHU,
a TaK)KE B CUTYAIHSX, YIPOXKAIOIINX 370POBBIO M KU3HU JIFOICH;



CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJTy4YaeMble IPU U3YYEeHUH XUMHH, IJIs pEIIeHUs 3aja4,
CBSI3aHHBIX C OKPYXKAIOLIEW IPUPOJHOW CPEAOM, JJIsI NOBBILIEHUS YPOBHS 3KOJOTMYECKOMN
KYJIBTYpBI, OCO3HAHUSA TNIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEeM U MyTe WX pelIeHus
IIOCPEICTBOM METOJOB XMMUH, YKOJIOTMYECKOTO MBIIUICHHS, YMEHHsI PYKOBOJCTBOBAaTbCS UM B
II0O3HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbLHOM IPAKTHUKE.

METANPEIAMETHBIE PE3YJIbTATDBI

B coctraBe MerampeaMETHBIX pe3yJIbTaTOB BBIICISIOT 3HAUUMBIE JJIs1 (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TECOPHS, MPUHIUI, THIOTe3a, (akT, cucTeMa,
MPOLIECC, KCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUN U3 ATUX MPEAMETOB (pOPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAy4YHOW KapTHMHE MHpa, U YHUBEPCAIbHbIE YdeOHBbIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHBIE, PETYJISTHBHBIE), KOTOpHIE OOECIeYnBAaOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOW AEATEIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

Ba3oBble Jiornueckue 1eicTBHA:

YMEHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJICHUS MPH OCBOCHHMM 3HAHMIL:
PacKpbIBaTh CMBICII XUMUYECKUX MOHITUM (BBIACIATH UX XapaKTepHbIe MPU3HAKHU, YCTAHABIINBATh
B3alMOCBSA3b C JAPYTUMHU IOHSATHSIMH), WCIIOJIb30BAaTh IOHATHS JJi1 OOBACHEHUS OTAEIbHBIX
(GakTOB U SIBICHUN, BBIOMPATh OCHOBAHMSI U KPUTEPUHU IS KilacCU(UKAIMU XUMUYECKUX BEIIECTB
U XUMUYECKUX PEAKIUM, yCTaHABIMBaTh NMPUYMHHO-CIICJCTBEHHBIE CBSI3U MEXIY OOBEKTaMuU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYXACHHS (MHIYKTUBHbBIE, N€AYKTUBHbBIC, 110 aHAJIOTUH),
JienaTh BbIBOJIBI M 3aKJIFOUEHHS;

YMEHHE MPUMEHITHh B Mpoliecce MO3HAHMS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, MPeoOpa3oBBIBATh IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHYecKkass (GopMyla M YpaBHEHHE XHMHYECKOM peakuud — NpU pElIeHUH Yy4deOHOo-
IIO3HABATENIBHBIX 33134, C Y4E€TOM O3THUX MOJEIbHBIX MPEACTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKM U3Yy4ae€MbIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHYECKHUX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYUS B N3yYaEMBIX IIPOILECCaX U SABJICHUSIX.

ba3oBble uccienoBaTe/bCKue A1eHCTBHA!

YMEHHUE HCIOJIb30BaTh IOCTABIECHHBIE BOIPOCHI B KAue€CTBE MHCTPYMEHTA IIO3HAHMS, a
TaKkKe B KadyecTBE OCHOBBI Ui (OPMHMPOBAHUS THIIOTE3bl IO TPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUMH;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOJ0M MpOIlecca, CAaMOCTOSATEIbHO MPOTHO3UPOBATh €TI0
pe3ynbTaT, (GOopMyIHpoBaTh OOOOHIEHHS M BBIBOJBI MO pe3ylibTaTaM MPOBEAEHHOTO OIbITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O POeNIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATh U UHTEPIPETUPOBATH NH(DOPMAILINIO PA3TMYHBIX BUJIOB
¥ GOpM MPEACTABICHHS, TOTYIaEMYI0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAast TUTeparypa
XUMHUYECKOTO CO/IepKaHusl, CIIpaBOYHBIE TOcoOUs, pecypchl IHTepHeTa), KpUTHYECKH OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSTh Pa3INdHbIe METOJbI M 3allPOChl IPU MOUCKE U 0TOOpe MH(pOpMALIUU U
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JIJIsl BBIMIOJIHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
onpeAeNéHHOr0 THIMa, MPUOOPETeHHE OmbiTa B 00JACTHM HUCHOJIB30BaHUS HH(OPMAIMOHHO-



KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO WCIIOJIb30BaHUS PA3IMIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IpenCTaBICHUS
uHPOpPMALIMK U WUTIOCTPUPOBATH pEIlacMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduke U ©X KOMOUHALIUSAMU;

YMEHHUE HCIOIb30BaTh M AHAIM3MUPOBATH B Ipolecce y4yeOHOM M HCCIIeN0BaTEIbCKOM
NEeSITeTbHOCTH WH(POPMAIIHIO O BIMSHUY MPOMBIIUICHHOCTH, CEBCKOTO XO35SHUCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIbI.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

YMEHHUSl 3aJaBaTh BONPOCH (B XOje auanora W (WiIKM) AMCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCUTEIBFHO BBIIOJHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHUS NPEACTABIATH MOJyYeHHbIE Pe3yJIbTaThl TO3HABATEIBHOMN IESTEIBHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaX; JeJIaTh MPE3EHTALUIO0 PE3YJIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIIEpUMEHTa (J1Ta0OpaTOPHOTO OIBITa, Ja0OpPaTOPHOW pPabOTHI MO HUCCICIOBAHHIO CBOWCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIBHON U
UCCIICIOBATEIICKON JICATEIIBHOCTU TPU PEIICHUH BO3HUKAIOIIMX IMPOOJIEM Ha OCHOBE Y4éra
OOIIMX WHTEPECOB M COTJACOBAHMs NO3MLIUN (00CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONPEACIICHHE KPUTEPHUEB 110 OI[CHKE KayecTBa
BBITIOJIHEHHOU pabOThI U IpyTue).

PeryassTUBHBIE yHHBepcaabHbIe Y4eOHbI€ AeilicTBUA:

YMEHHUE CaMOCTOSITEIILHO OMPEACIATh eI IeITeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJMPOBAaTh M TIPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOK JICATEIILHOCTh, BBIOMPATH
HanOosee 3P PEKTUBHBIE CIIOCOOBI PEIICHHS YU4EOHBIX U MO3HABATEIBHBIX 33124, CAMOCTOSITEIILHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKEHHBII aITOPUTM JCHCTBHI IIPU BBITTOJIHEHUH 3a/IaHU I
C y4éTOM TONy4yeHHUs HOBBIX 3HAHUM 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIUsX,
OILICHUBATh COOTBETCTBHUE IMOJYYEHHOTO pe3yJbTaTa 3asBICHHON IeJIM, YMEHUE HCIOIb30BaTh U
aHAJTM3UPOBATh KOHTEKCTEHI, MTpe/IaraeMble B YCJIOBUHU 3aaHUH.

INMPEJIMETHBIE PE3YJIBTATHBI

B mno3HaBatenbHOW cdepe: naBaTh ONpeNeNeHUs M3YYEHHBIX TMOHATUN: «XMMHUYECKUN
JIIEMEHT», «aTOM», «HMOH», «MOJIEKYJIa», «IIPOCTBHIE U CJIOXKHBIE BEIIECTBA», «BELIECTBOY,
«XuMHUecKas (popMysay, «OTHOCHUTENIbHAs aTOMHAas Macca», «OTHOCUTENIbHas MOJEKYJspHas
Maccay, «BaJEHTHOCTbY», «CTENEHb OKHUCIECHUS», «KPUCTAIIMYECKAs PEIIETKa», «OKCHIBI»,
«KHCIIOTBI», «OCHOBAaHUSA», «COJN», «aM(pOTEPHOCTbY», «UHIUKATOPY», «IEPUOAUUECKUNA 3aKOHY,
«repuouyeckas TaONIMIa», «U30TOMBD», «XUMHYECKas CBA3bY», <«QJIEKTPOOTPULATELHOCTDHY,
«XAMHYECKasi pEeaKIUsi», «XUMHUYECKOE YPAaBHEHHE», «TEHETHUYECKasl CBA3bY», «OKHCIICHHEY,
«BOCCTAHOBIICHHEY, «AJIEKTPOJIMTHYECKAs JUCCOLMALMA», CKOPOCTh XUMUYECKON PEAKIINN;

OIMCaTh  JEMOHCTPALMOHHBIE U CAMOCTOSITEIBHO  IIPOBEACHHBIE  XUMHUYECKHUE
DKCIIEPUMEHTHI; ONUCBHIBATHL U PA3anu4aTb H3Y4YCHHBIE KJIACCHI HEOPraHUYECKUX COCAVHEHUM,
IPOCTHIE U CIIO’KHBIE BEIIECTBA, XUMHUECKUE PEaKIUH; KJIaCCH(PHUIIUPOBATh U3yUeHHBIE 00BEKTHI
U SIBJICHUSI,

JeNaTh BBIBOABI M YMO3AKJIIOUEHHUS U3 HAOMIOACHWH, W3YyYEHHBIX XHMHUYECKHUX
3aKOHOMEPHOCTEH, TNPOrHO3UPOBATH CBOWCTBA HEHW3YYEHHBIX BEIIECTB II0 AHAIOTHMU CO
CBOMCTBaMM M3YUYEHHBIX; CTPYKTYPUPOBATh U3yYEHHBIH MaTepual U XUMUYECKYI0 HHPOpMAIIHIO,



MOJIYYEHHYIO U3 APYTUX UCTOYHUKOB; MOJIETUPOBATH CTPOEHUE aTOMOB 3JIEMEHTOB 1-3 mepro/os,
CTPOEHHE MPOCTHIX MOJIEKYII;

B 1IeHHOCTHO — OpUEHTAIIMOHHON cdepe: aHaTU3UPOBaTh U OICHUBATH MOCICACTBUS IS

OKpYKaroliel cpenbl OBITOBOW W TPOU3BOJCTBCHHOW ACSITENLHOCTH YEIIOBEKA, CBSA3aHHOU C

nepepadoTKOM BEUIECTB;

B TpyznoBoii cdepe: mpoBOIUTH XUMUYECKHI SKCIIEPUMEHT;

B

C(l)epe 0e30IacCHOCTH KUBHEACATCIBHOCTHU:

OKa3bIBaTh IICPBYHO IIOMOIIb IIpHU

OTpaBJICHUSX, OXOrax M JpYTuX TpaBMax, CBS3aHHBIX C BELIECTBAMU U JIAOOPATOPHBIM

000pyTIOBaHUEM.
TEMATHYECKOE IINTAHUPOBAHHUE
HanMeHoRamHe KoH1ecTBO 12COB DJIeKTpOHHbIe (LM (ppoBbIE)
o0pa3oBaTejibHbIE PeCypChl
pasaesoB u
Ne i/m Tent Kontpoas | IIpakTuyec
Bceero HbIE KHe
NMporpamMMbIl
padoThI padoThI
I1
A IIOK https://m.edsoo.ru/7f41837¢c
W3Y4YCHUS
Crtpoenue
5 BELIECTB U UX 5 bubanoreka
arperatHble LIOK https://m.edsoo0.ru/7f41837c
COCTOSTHUSI
3 JSeM e:ZTB ux 5 1 bubmmorexa
HHECTs, IHOK https://m.edsoo.ru/7f41837c
COCTaB
duzndeckue
4 . 3 5 bubnmmoreka
SIBJICHUS B
IIOK https://m.edsoo.ru/7f41837¢c
XUMUHU
CocraB
BEIIIECTB.
5 XUMUYECKue 5 1 bubmiorexa
IHOK https://m.edsoo.ru/7f41837¢c
3HAKU U
(bopMyIibI
6 [IpocTeie 4 bubnuoreka
BEIIECTBA IHOK https://m.edsoo.ru/7f41837¢c
7 CioxHble 11 1 bubnuorexa
BEIIECTBA LIOK https://m.edsoo.ru/7f41837¢c
Hroro 34 2 4




