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1.ITosicHUTe/ILHAS 3aIIUCKA
Pabouas mporpamMma JaHHOTO y4eOHOT0 Kypca BHEYPOUHOH JIEATEIFHOCTH pa3padoTaHa B COOTBETCTBUU C TPEOOBAHUSAMU:

» denepanpHOro 3akonHa oT 29.12.2012 Ne 273 «O6 obpazoBanuu B Poccuiickoit denepaumy;

* [Ipukaza Munnpocsemenus oT 31.05.2021 Ne 287 «O06 yTBepxkaeHHH (eaepabHOTO TOCyapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO
o011ero o0pa3oBaHuUs»;

* [Ipuka3 Munmnpocsenienus Poccun ot 18.05.2023 Ne 370 «O6 yTBepkaeHuu ¢eaeparbHOi 00pa3oBaTeIbHON MTPOrPaMMbl OCHOBHOTO OOIIETO
00pazoBaHUs»

* Meronuyeckux peKOMEeHIaluii 10 UCIIOJIb30BaHUIO U BKIIIOUEHUIO B COJIEpKaHue Mpoliecca 00y4eHHs U BOCIIUTAHUS FOCYAapCTBEHHBIX CUMBOJIOB
Poccuiickoit @eneparuu, HanpaBlIeHHBIX MMCbMOM MuHmnpocBemienus ot 15.04.2022 Ne CK-295/06;

* MeToanyeckux peKoOMEeHAAIMi 0 YTOUHEHUIO TIOHSITHUS U COJICP KaHUSI BHEYPOUHOM JIEATEIbHOCTH B PaMKax pean3allid OCHOBHBIX
0011e00pa3oBaTeIbHBIX MPOTPAaMM, B TOM YHCJIC B YAaCTH MPOCKTHOMN JACSITEILHOCTH, HAPaBICHHBIX MHcbMOM MuHoOpHayku ot 18.08.2017 Ne 09-1672;
* Ctparerun pa3Butus Bocnutanusa B Poccuiickoit @enepanun Ha nepuoa 10 2025 rona, yrBepkieHHou pacnopsibkeHueM [IpaBurenserBa oT 29.05.2015 Ne
996-p; CII 2.4.3648-20;

e CaulluH 1.2.3685-21;

* OOII OO0O0.

[IporpamMma kypca «XuMHS BOKPYT HAc» HallpaBjieHa Ha OOIIEUHTENIEKTYaIbHOE Pa3BUTHE JTMUHOCTH 00YYarOIIUXCS.

Cpok ocBoeHMs porpammsl - 1 ro.

ILlens Kypca:

[TonroToBka yyammxcst K U3y4eHUI0 y4eOHOTro nmpeaMera « XuMus», pOpMHUPOBaHUE MOTHBALIMY JUIsl CO3HATEIIHLHOTO BBIOOpAa XMMHKO-
OMOJIOTHYECKOTO POdUIIsT 00yUSHUS.

3aoauu:

- TOJTOTOBHUTH YHAIIUXCS K MU3yUYEHHUIO HOBOT'O yU4eOHOTO MpeIMeTa, 1aTh MPECTaBICHUE O XUMHUH, O IIpUeMaXx MPOBEICHUS XUMUYECKOTO
IKCIIEPUMEHTA;

- cdhopMupoBaTh yMeHHs 0e30macHOi paboThI C BEIIeCTBAMU;

- Pa3BUTH JIOTUKY XHMHYECKOTO MBIIUICHHUS,

- UHTErpUpOBATh 3HAHUS MO0 MPEIMETaM €CTECTBEHHOTO IIMKJIa OCHOBHOM IIKOJIbI;

- (opMHPOBATh YMEHHE MPUMEHSTH MMOTYUCHHBIC 3HAHUS K PEIICHUIO TPAKTHYSCKHUX 3a7ad.

[IporpamMma mpenHazHaueHa sl 00y4aronmxcs 7 KJ1accoB 0011e00pa3oBaTeNbHBIX YU€OHBIX 3aBEICHUI, B TATbHEHUIIIEM TIIAHUPYIOLTUX
yriIyOJieHHOE 00YYeHHE 110 TUCIUILIMHAM XUMHUKO-OHOJIOTHYECKOTO TTPOQHIIS.



Y4eOHo-meToanueckoe u nHHOPMAIIMOHHOE 00eCTIeYeHHE MPOrPaAMMBI:

[Iporpamma kypca «XuMHsI BOKpYT Hac» MpeAHa3HaueHa JJisl yyalmxcs 7 Kiacca, IIaHupyoniX dajbHeiiee o0yueHue B mpoGuisHOM
€CTeCTBEHHOHAYYHOM Kitacce. Pabouast mporpamma ««XuMHUs BOKPYT HaC»» JiJIsl 7 KIIACCOB €CTECTBEHHOHAYYHOTO MPOQUIISI COCTABICHA HA OCHOBE
paboueii mporpamMMBbl MPONEACBTUICCKOTO Kypca 1o XxumMuu, pazpadborannoit O. C. 'abpuenstHom «Xumusi. 7-9 knaccel: padouas mporpamma K guaun Y MK
labpuensnay»: yaebHo-MeToamueckoe nocodue. — M.: Ilpoda, 2017, ¢ yuetom TpeboBaHU# (enepaibHOr0 KOMIIOHEHTAa TOCYJapCTBEHHOTO CTaHIapTa
OCHOBHOTO 00111eT0 00pa30BaHusl.

[Iporpamma paccunrtana Ha 34 yaca (1 yac B Hezeno).

O6pazoBarenbHast 0071aCTh « XUMUSY.

2.Coaep:xanne Kypca BHEYPOUHOU JeSiITeJIbHOCTH ¢ YKa3aHueM (pOpM OpraHu3anuy U BUIA0B J1eATeIbHOCTH

Tema 1. IIpeamer xumMum 1 MeToAbI ee udyyeHusi— 10 yacos
BBenenune. XuMusl Kak 4acTh €CTECTBO3ZHAHMS.
OOracTh 3HaHWIA, N3y4aeMbIX €CTECTBEHHBIMI HaykaMu. UeM oTmdaeTcss Xumust oT Ipyrux Hayk. [Ipeamer xummm. Dusrdeckre Tera 1 BetiecTsa. CBOICTBA BEIIIECTB.
[IprmeneHye BeIeCTB Ha OCHOBE X CBOMCTB. DU3MUECKUE MPOLIECCHI U XUMHYECKHE MPEBPAILICHHSL.
HaGnroieHre u 3KCIepuMEHT KaK METOJIbI M3y4YeHHs B XUMUU. HaOmmo/ieHre Kak OCHOBHOM METO/T TIO3HAHKISI OKPY>KAFOIIErO MUpa. Y CJIOBHISI TIPOBECHYIS
HaOmoneHus. BoinoiHeHue sKkcnepuMenTa U (PUKCUPOBAaHUE €0 Pe3ysIbTaToB, 0(hOpMIICHHE SKCIIEPUMEHTANIbHBIX JaHHBIX. [ MIIOTe3a U MpoBepKa rUMoTes.
BeiBog.
JeMoHcTparuu.
1. Komeknust pa3inudHbiX (PU3HYECKUX TEJ 3 OJJHOTO BEIIECTBA (CTEKIISTHHOM TaO0OpaTOpHOU TIOCYIbI).
2. Konmnexuust «CBOICTBA aTFOMUHHUS KAK OCHOBA €r0 TPUMEHEHUSD.
3. B3aumozeiicTBre Mpamopa ¢ COJISIHOM KHUCIOTOM.
[Tpaktrueckas padota Nel. 3HaKOMCTBO ¢ JTabopaTopHBIM 000pymoBaHueM. [IpaBuiia 6€30MacHOCTH P padOTEe B XUMUUECKOM KaOMHETE (J1aO0paTOPHH )
(1 gac)
YcerpoiicTBo 1a60paTOpHOTO MITATUBA, CTUPTOBKU, XUMUYECKOM MOCY/IbI, TPOBEJCHHE MPOCTEHIINX OTepalfii 0OpaieH s ¢ 3TUM 000pyI0BaHHEM U
XUMHUYECKHMH BEIECTBAMU (IIPaBUJIa TEXHUKHU HATPEBAHHUSI, COOJIOICHIE HECIOXKHBIX MPABUI TEXHUKU O€30MMaCHOCTH
[Tpaxtrueckas padota No2. HaGmroeHue 3a ropsiieii cBe4oid. Y cTpoiicTBo criupToBKH. [IpaBuiia paboTel ¢ HarpeBaTeIbHBIMH MPUOOPAMH
Mojenb, MOJETUPOBAHHUE.
OcobeHHOCTH MOIETMpOBaHus B reorpaduu, pusuke, Ononoruu. Monenu B ouonorun. Myispku. Mozaenu B pusuke. IaeKkTpodopHas
mainuHa.[ eorpadrdeckrie Moaeny. XUMIYEcKHUe MOJIENH: TIPEAMETHBIE (MOJIEIN aTOMa, MOJIEKYJI, XAMHIYECKUX U TPOMBIIUICHHBIX IPOU3BOJICTB), 3HAKOBBIE, UITH
CHMBOJTbHBIE (CUMBOJIBI 27IEMEHTOB, (POPMYJIbI BEIIECTB, YPABHEHUS PEAKIIHIA).
XUMHYECKUH AIEMEHT. XUMHUYECKHe 3HaKkH. X 0003HaueHne, Mpon3HOIIeHHEe. XUMIYecKue (hopMyJbl BemecTs. [IpocTsie 1 crioxHbIe BemecTsa. MHIeKCh 1
k02 reHThI. KauecTBeHHBIN U KOJTMYECTBEHHBIN COCTAB BEIIECTBA. XUMHUS U (PU3UKA. Y HUBEPCATBLHBIN XapaKTep MOJIOKEHUH MOJISKY/IIPHO- KHHETHYESCKON TEOPHH.
[onsTHst «aTom», «MOJeKyIay, «ioH». CTpoeHre BemecTBa. Kprcrammieckoe cocTosiHue BemecTBa. Kprcrammyeckue permeTky TBepAbIX BemecTs. Juddy3ust.
BpoynoBckoe nBrkeHre. BerecTBa MOIEKYISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOSHHSL. ArperaTHble COCTOsIHUA BetecTB. [oHsATHe 00 arperaTHOM COCTOSHUM BEIIECTBA.
Du3nUecKre U XUMHUYECKHE SIBIICHUSL. | a3000pa3HbIe, KUJIKKE 1 TBEpAbIE BemecTBa. AMOp(hHbIE BemecTBa. Xumus 1 reorpadust. CtpoeHre 3eMin: siIpo, MaHTHs,
kopa. JIutochepa. Munepasbl v TOpHBIE TOPO/IbL. MarMaTuyecKue 1 0caI0uHbIe (HEOPTaHMIECKUE U OPraHUYeCcKUe, B TOM YHCIIE U TOPIOUHE) MOPOJIbL. XUMHUS U



Ouosorusi. XUMHUUYECKHUI COCTaB )KUBOM KIICTKU: HEOpraHNYeCKHe (BoJja 1 MUHEPAIBLHBIC COJTM) U OpraHnueckue (0K, >KUPBI, YITIeBO/Ibl, BUTAMUHEI) BEIIIECTBA.
buronorndeckas poIis BozibI B kMBOM KieTke. DotocuHTe3. bronorndeckoe 3Ha4eHNE )KUPOB, OCIIKOB, SPUPHBIX MACET, YIJICBOIOB M BUTAMUHOB JIJIsI
KUBHENIESITENTHBHOCTH OPraHU3MOB.

KauecTBeHHble peakiuy B XMMHUU. Pacrio3HaBaHue BEIIECTB C MTOMOIIIBIO KAUECTBEHHBIX peakiyil. AHaIUTHYeCKHi curHas. OnpezernseMoe BeIeCTBO U PEaKTHB Ha
HETO.

JemoncTparmu.

1. ITomyTHEHNE U3BECTKOBOI BOJIBL

2 Baumoietictere miesnoun (¢ peHondrarenHom) ¢ KUCIOTOM.

3. Bzaumoneticteue runmpokcuaa meau (1) ¢ kucnoroi.

@opmul opeanuzayuu | becenpl, TBopueckue 3a1aHus, 1a00paTOpHbIE PaOOTHI, OIBITHI.

Buowr oesmenvnocmu | O6cyxaenue, HabmoaeHNe, paboTa ¢ pa3IMYHbIMH UCTOYHUKAMH MH(OPMAILIMK; UTPOBasi AESITEIbHOCTb, COOp U aHAIHU3
uHpOpMaLKH, peIIeHHE TEOPETUYESCKUX M MPAKTHUYESCKHUX 3a1a4.

Tema 2. MartemaTnyeckne pacyeTbl B XUMUM — 7 4aCOB
OTtHocuTeNnbHBIE aTOMHAS U MOJIEKYJIsIpHas Macchbl. OTHOCUTENIbHAS aTOMHAs Macca 3iaemMeHTa. MonekyispHas macca. OrnpeneneHe OTHOCUTEIbHON
aTOMHOM Macchl XUMHYECKHUX 31eMeHTOB 110 Tabuune /1. . Menaeneea. HaxoxaeHne oTHOCUTENBHON MOJIEKYJISIPHOM Macchl 110 (pOopMyJie BEllecTBa Kak
CYMMBbI OTHOCUTEJIBHBIX aTOMHBIX MaccC, COCTABJISIOIINX BEIIECTBO XUMUYECKUX IEMEHTOB.
MaccoBast 107151 37IeMEHTa B CJI0KHOM BelecTse. [IoHsATHE 0 MacCOBOH J10J1€ XUMHUYECKOTO JIEMEHTA B CIIOKHOM BEIIECTBE.
UYuctele BemecTBa U cMecu. Yncrteie BemecTBa. Cmecu. ['eTeporennbie 1 roMOreHHbIe cMec. ['a3000pa3Hbie (BO3MyX, IPUPOIHBIN ra3), Kuakue (HedTs),
TBEp/Ible CMeCH (TOpHBIE MOPO/IbI, KyJIMHAPHBIE CMECH U CUHTETHUYECKHE Motolue cpesctBa). OObeMHas 10151 BEIeCTBa B CMECH.
KonuenTpanus. PactBopuTenb 1 pacTBOPEHHOE BEIIECTBO. MaccoBasi 10151 BELIECTBA B pacTBOPE.
MaccoBas nons npumeceil. [TonsTre o yncToM BemiecTse U puMecu. MaccoBas 10J11 IpuMecH B 00pasiie HCX0HOTro BeniecTBa. OCHOBHOE BEILECTBO.
PacueT Macchl OCHOBHOI'O BELIECTBA 10 MacCe BELECTBA, COAEPIKAILETO ONPEACICHHYI0 MACCOBYIO JI0JII0 IPUMECEH.
[TpakTuyeckue 3aHATHS
Pewienue 3a1a4 o JaHHOU TeEMe

Dopmwl opeanuzayuu | becenpl, TBopUeckue 3a1aHus, 1a00paTOpHbIE PabOTHI, OIBITHI.

Buowt oesmenvnocmu | O0cyxnenue, HaOMOAeHUE, padoTa ¢ Pa3TUYHBIMA HUCTOYHHKAMU WH(OpManuu; cOop u aHaimmu3 HHGOPMAIIMH, PEIICHUE
TEOPETUYCCKUX U MPAKTHYSCKUX 3a7a4.

Tema 3. SIBJIeHust, npoucxoasiye ¢ BeieCTBaMu — 7 4acoB
Paznenenue cmeceil. CriocoObl pa3zieneHns cMecel M OUMCTKH BELIECTB: IPOCEUBAHNE, pa3ieJIeHUe CMecel MOPOIIKOB JKeJle3a U Cepbl, OTCTauBaHMUE,
JIeKaHTalus, HeHTPUPYTUPOBAHNE, pa3/IelIeHHE C TIOMOIIBIO IeTUTEIbHON BOPOHKH, (hriibTpoBaHue. OUIBTPOBaHKE B JIAOOPATOPUH, OBITY U Ha
npousBojicTBe. [lonarue o punpTpare.
Ancop6must. [Torsatue 06 agcopOium u ancopdeHTax. AKTUBUPOBAHHBIN YTOJIb KaK BaKHEHITHI aficopOeHT. Y CTPOHCTBO POTHUBOTA3A.
Juctunnsanys, win neperotka. Juctuisaius (eperoHka) Kak MmpoLece BbIIEIEHUS BeIEeCTBa U3 KHUIKOM cMecH. JMcTIIMpoBaHHas BoJa U 001acTu ee
npuMeHeHns1. Kprucramnmsanus wim BeimapuBanue. Kpucrammmszanus v BEITapUBaHuE B 1A00OPaTOpuH (KPUCTATU3ATOPHI M (hapPopoBbIe YaITKy IS



BBIIIAPUBAHUs) U IPUPOJE.

[Teperonka HedTu. Hedrenpomykrel. @pakiimoHHas IEPETOHKA KUIKOTO BO3IyXa.

XUMHUYECKUE PEAKIIUU. Y CIIOBHS MPOTEKAHUS U MPEKPALICHUS] XUMUYECKUX peaklnii. XUMHUUECKUE PEaKMU KaK MPOoLecC MPeBpaIieHusl OTHUX BEIECTB B
Ipyrue. Y cloBus IPOTEKaHUs U MPEKpaIIeHUs XUMUUecKuX peakiuii. ConpukocHOBeHUE (KOHTAKT) BellecTB, HarpeBanue. Katanuzarop. Uurudurop.
VYrpasneHnue peakuusiMu rOpeHHsl.

[TpusHaku xuMuyeckux peakuui. [Ipu3Haku XuMHUYECKUX peakuii: ”3MeHEHHe 11BeTa, 00pa3oBaHKe 0Ca/iKa, pAaCTBOPEHHE MOJIYYEHHOTO 0CaJIKa,
BBIJICJICHHE T'a3a, MMOSBJICHUE 3ar1axa, BbIJCJICHUE WX MOTJIOMICHUE TeTUIOTHI.

JeMmoHcTparuu.

1. Konnekuust MpaMopa pa3inuHbIX MECTOPOKICHUN.

2. Konnekuus CTEKOJI U CIUIaBOB.

3. Pazgenenne cMecH ¢ MOMOIIBIO JEIUTEIbHON BOPOHKH.

4. ®unbTpOBaHUE.

5. Komnekuus HeTENpOayKTOB.

6. ®apdopoBas yarieyka u BbIlIapUBaHUE B HEH.

@opmul opeanuzayuu | becenpl, TBopueckue 3a1aHus, 1a00paTOpHbIE PaOOTHI, OIBITHI.

Buowt oesmenvnocmu | O0cyxnenne, HaOMOAeHUE, padoTa ¢ Pa3TUYHBIMA UCTOYHHKAMU WH(OpManuu; cOop u aHaim3 MHGOPMAIIMH, PEIICHUE
TEOPETUYCCKUX U MPAKTHYSCKUX 3a7a4.

Tema 4. Paccka3bl no xumum — 10 yacon
M3BecTHBIC yueHbIE XUMUKH MUPa B UX OTKpBITUS: JIMutpuit Mennenees, Anekcanap bytnepos, Aeryct Kekyne, Anoned ¢on baiiep, Anbdpen Bepuep
AmntyaH Jlopan JlaBya3be, Huxonait 3enunckuii, Aupu Jlyu Jle Hlatenbe.
N TOroBbIii KOHTPOJIB - 3aIIUTA MPOEKTA - 2 4.

Dopmbl opeanuzayuu | becenpl, TpOCMOTP KHHOPHIBMOB, TBOPUECKHUE 33/1aHHUS, ONBIThI; BUKTOPHHBI.

Buowvl oesmenvnocmu | O6cyxnenue, HabmoneHne, padboTa ¢ pa3IMYHbIMU UCTOYHUKaMH UHGOpMaluy; cOop 1 aHaiau3 WH(OpMAaLUY, TPe3eHTaIs
M 3alMTa TMPOEKTOB, CHUCTEMAaTH3allisl KOJUIEKIMOHHOTO MaTepHuajia, NPOEKTHas MAEATeNbHOCTh M 3alluTa IPOEKTa,
yOJIMYHBIE BRICTYIICHHUSL.

3.Ilnanupyemble pe3yabTaThl 0CBOEHHUS Kypca BHEYPOUYHOM JesiTeJIbHOCTH

JIMYHOCTHBIC Ppe3y/JbTaThl, BKJIIOUYAIOIIUE TOTOBHOCTb M CIIOCOOHOCTh OOYYarOLIMXCSl K CaMOPa3BUTUIO U JMYHOCTHOMY CaMOOIPEAEICHUIO,
COPMHPOBAHHOCTh HMX MOTHBAllMM K OOYYEHMIO M II€JICHANpPAaBICHHONW II03HABATEIbHOW JEATENBHOCTH, CHUCTEMBl 3HAYUMBIX COLMAIBHBIX H
MEXJIMYHOCTHBIX OTHOILEHUH, IIEHHOCTHO-CMBICIOBBIX YCTAHOBOK, OTPaXKarOIIMX JIMYHOCTHBIE M I'PAaXXJAAHCKHE IMO3ULUU B AEATEIBLHOCTH, COLMAIbHBIE
KOMIIETEHIIMH, IIPAaBOCO3HAHHUE, CIOCOOHOCTh CTABUTH LEJIM U CTPOUTH KM3HEHHBIE IUIAHBI, CHOCOOHOCTh K OCO3HAHHIO POCCUNCKOM HMIEHTUYHOCTH B
IOJIUKYJIBTYPHOM COLILYME:

- 3HAaHUE U NOHMMAaHHE: OCHOBHBIX MCTOPUYECKHUX COOBITHH, CBSI3aHHBIX C PAa3BUTUEM XUMMHU; JTOCTHKEHUN B OONACTH XMMHUU U KYJIbTYPHBIX
TpaaUIMN CBOCH CTpaHbI (B TOM YHCIIE HAYYHBIX); OOIIEMHPOBBIX JOCTIKEHHH B 007aCTH XUMHUH; OCHOBHBIX MPUHIIMIIOB U MTPABUJI OTHOILICHHUS K IIPHPO/IE;




OCHOB 3JI0pOBOTO 00pa3a >KU3HU U 3A0POBbECOEpETraromuX TEXHOJOTH; MPaBUi MOBEICHHUS B YPE3BBIYAMHBIX CUTYalUsAX, CBSI3aHHBIX C BO3CHCTBHEM
pa3IMYHBIX BEILECTB; OCHOBHBIX IPaB U OOS3aHHOCTEH IpakJIaHUHA (B TOM 4uclie 00ydarollerocs), CBA3aHHBIX C JIMYHOCTHBIM, IPO(PECCUOHATBHBIM U
KU3HEHHBIM CaMOOTIPEICICHUEM; COITUAIbHON 3HAUNMOCTH M COJIEpKaHUs POodeCcCuid, CBSI3aHHBIX C XUMHEH;

- YyBCTBO TOPJOCTH 332 POCCUHCKYI0 XMMHYECKYIO HAyKy W JOCTM)KEHHUS YYEHBIX; YBO)KEHHE W IPHUHATUE JOCTMXKEHUH XMMUU; JIHOOOBb U
OepexHOe OTHOIIEHUE K IPUPOJIE; YBAXKEHNUE U YUET MHEHUH OKPYKAIOIIMX K JIMYHBIM JOCTHKEHUSIM B U3yUYEHUU XUMUH;

- IIPU3HAHUE LIEHHOCTH COOCTBEHHOI'O 3J0POBbS M 3/I0pOBbsSl OKPYXKAIOLUX JHOJEH; HEOOXOAMMOCTH CaMOBBIPa)XXEHUS, CaMOpean3alii,
COLIMAJILHOTO NPU3HAHUS;

- OCO3HaHME CTENEHM TOTOBHOCTU K CAMOCTOSATENIbHBIM IIOCTYIKaM M JEHCTBHSIM, OTBETCTBEHHOCTH 3a MX pe3yJbTaTbl,; — IpPOSBICHUE
9KOJIOTUYECKOTO CO3HAHUS, JOOpPOKENaTeNbHOCTH, JOBEpPUSs M BHUMATEIBHOCTH K JIIOASM, TOTOBHOCTH K COTPYJHMYECTBY; WHUIMATUBBL U
M10003HATETBPHOCTY B U3YUEHUHU BEUIECTB U MIPOLIECCOB; YOSKIEHHOCTH B HEOOXOJUMOCTH Pa3yMHOI'0 UCIIOJIb30BaHUS JOCTHKEHUN HAYKH U TEXHOJIOTH;

- YMEHHUE YyCTAaHABIMBATh CBSI3U MEX/Y LIEIbI0O U3yUYCHHUS] XUMHUH U TEM, JJIS YETO 3TO HY)KHO; CTPOUTH )KU3HEHHBIE U PO ECCHOHATIBHBIE TUIAHBI
C YYETOM YCIEUIHOCTU U3YUYEHHUS XUMHUH U COOCTBEHHBIX MPUOPUTETOB.

MeTtanpeaMeTHble pe3yJbTaThl, BKIIOYAIOUIME OCBOCHHBIE OOYYAIOIIUMHCS MEXKIPEIMETHbIE IOHATUS M YHUBEpCalbHble Yy4yeOHbIe JE€HCTBUA
(perynisTUBHBIC, IO3HABAaTEIbHbIC, KOMMYHUKAaTUBHBIE), CIIOCOOHOCTh HMX HCHOJIb30BAaHUS B Yy4eOHOW, IMO3HABATEIbHOW M COIMAJIBHOM IpaKTHKE,
CaMOCTOSTENIbHOCTh TUIAHUPOBAHUS M OCYILIECTBIICHHS Y4eOHON NeSTeTbHOCTH U OPraHU3alMi Y4eOHOro COTPY/IHUUECTBA C MeJaroraMu U CBEPCTHUKAMM,
MOCTPOCHUE UHAUBHUIYAIIbHON 00pa30BaTeIbHON TPACKTOPHUHU:

- UCIOJIb30BAHUE PA3TUYHBIX HCTOYHUKOB XUMHUYECKOW MH(OpMAINK; TTOyYeHUe Takoi HH(pOpMalluHY, €€ aHallu3, OJIrOTOBKA HA OCHOBE 3TOI0
aHaJIM3a UH()OPMALIMOHHOTO MPOIYKTa U €ro MPEe3eHTaIHS;

- [IPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHUS (HAOJIIOAEHUS, SIKCIEPUMEHTA, MOJIEIUPOBAHUS, U3MEPEHUS U T. JI.) AJS U3YUYECHUS XUMHUYECKUX
00BEKTOB;

- UCIOJb30BAHUE OCHOBHBIX JIOTMYECKHX ONepanuii (aHanus3a, CHHTE3a, CpaBHEHUs, OOOOIIEHHUS, O0Ka3aTelbCTBA, CUCTEMAaTH- 3alUH,
KJIacCU(UKALUU U JIp.) IPU U3YYEHUH XUMHUECKUX O0OBEKTOB;

- (bopMyIHpoBaHUE BBIBOJOB M YMO3AKIIOUCHUH M3 HAOIIOACHUN M M3YYEHHBIX XUMHUECKUX 3aKOHOMEPHOCTEH; — MPOTHO3UPOBAHHUE CBOWCTB
BEIIECTB Ha OCHOBE 3HAHHUS UX COCTaBa U CTPOEHUS, a TAK)KE YCTaHOBIJICHUS aHAJIOTUU;

- (bopmynrpoBaHue HJeH, TUIIOTE3 U MyTeil MPOBEPKU UX UCTUHHOCTH;

- orpezeNieHue 1eel 1 3a1a4 y4eOHOM U hCCie10BaTeNIbCKON AESITENIbHOCTU U IyTeN UX JOCTUKEHHUS,

- PacKpbITUE TNPUUYUHHO-CIEACTBEHHBIX CBS3€M MEXKIy COCTaBOM, CTPOEHUEM, CBOMCTBAaMH, NPUMEHEHHEM, HAXOXKICHHUEM B INPUPOAE U
MOJyYE€HUEM BaXKHEUITUX XMMHUYECKHUX BEIIECTB;

- apryMeHTalusi COOCTBEHHO! MO3ULIMHU U €€ KOPPEKTUPOBKA B X0J1€ AUCKYCCHUHU TI0 MaTepHajgaM XMMHUYECKOTO COAEep KaHusl.

IIpenmeTHble pe3yabTaThl, BKIIOYAIOIINE OCBOCHHbIE OOYyYAIOIIMMHUCA B XOJAE HM3yueHUs ydyeOHOro mpeameTa YMEHus, creruduyeckue ais TaHHOU
NpeMETHON O00JIACTH, BBl AEATENIBHOCTU IO IMOJYyYEHHIO HOBOTO 3HAHUS B PaMKax y4eOHOTo IMpeaMeTa, ero NpeoOpa3oBaHUIO M MPHUMEHEHHIO B
y4eOHBIX, YYEOHO-TIPOEKTHBIX U COIMAIbHO-TIPOEKTHBIX CUTYyalUsX, (OPMUPOBAHUE HAYYHOTO THIMA MBIIUIEHUS, HAYUYHBIX MPEJCTAaBICHUN O KIIIOUEBBIX
TEOpUsIX, TUIIAX U BUJAX OTHOLIEHHH, BJIaIcHUE HAYYHOU TEPMHUHOJIOTHEN, KIIFOYEBBIMU MTOHATHSIMH, METOIaMU U IPUEMAMU:

B no3naBarensHOit chepe:

3HaHue (MIOHUMAaHUE):

- XMMHUYECKON CUMBOJIMKH: 3HAKOB XUMHUYECKUX JIEMEHTOB, (POPMYJI XMMUYECKHUX BELECTB, YPABHEHUN XUMUUECKUX PEAKIIMN;

- BAKHEHUIINX XUMUYECKUX MMOHATHH: BEILIECTBO, XUMUUECKHUM AIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE AaTOMHAs U MOJIEKYJISIPHASl MAacChl,

- (OpMYIMPOBOK OCHOBHBIX 3aKOHOB M TEOPUH XMMHM: aTOMHO-MOJIEKYJISIPHOTO YUYEHMS; 3aKOHOB COXPAHEHHs MAacChl BEIIECTB, OCTOSIHCTBA



cocTaBa BelecTB, ABoraapo; [lepuonuueckoro 3akona JI. . MenieneeBa; Teopuu CTpOCHUSI aTOMa M YYEHUsSI O CTPOSHUU BEILIECTBA.

YMeHNe Ha3bIBaTh:

- XUMUYECKUE TIEMEHTHI,

- COEIMHEHUS U3yUYEHHBIX KJIaCCOB HEOPraHUYeCKuX BelecTB. OObsicHEHUE:

- (hU3MUYECKOTO CMBICIIA aTOMHOTO (ITOPSIKOBOTO) HOMEpa XUMHYECKOTO JIEMEHTa, HOMEPOB Irpymisl u niepuonaa B [lepuognueckoit cucrteme /1.
N. MenneneeBa, K KOTOPbIM 3JIEMEHT ITPUHAJICKUT;

- 3aKOHOMEPHOCTEH W3MEHEHHUS CTPOCHHSI aTOMOB, CBOWCTB 3JIEMEHTOB B TIPEJIEIaX MAaJbIX IMEPUOJIOB U A TPYII, a TAKKe CBOMCTB 00pa3yeMbIX
VMU BBICHIUX OKCHJIOB U THJIPOKCUIOB.

YMeHue XxapakTepu30Barh:

- XUMUYECKHE JJIEMEHTHI (OT BOJOpOJa 10 KalblMs) HAa OCHOBE WX IMOJOKEeHHUs B lleprognyeckod cucteMe XUMHUYECKUX 3JIeMEHTOB /l.
W. MenpeneeBa u 0COOEHHOCTEH CTPOECHUS UX aTOMOB;

- B3aUMOCBS3b MEXIY COCTAaBOM, CTPOEHHEM U CBOMCTBAMH HEOPTaHMYECKUX BemecTB. OnpeeeHue:

- COCTaBa BEIIECTB MO UX GopMyIIaM;

- BAJICHTHOCTH U CTETIEHU OKUCJICHUS AJIEMEHTOB B COCIMHEHNU;

- BHJIOB XUMUYECKOMN CBSI3U B COC/IMHEHHUSIX;

- MPUHAJIC)KHOCTH BEIIECTB K OMPEACIICHHOMY KJlaccy coenHeHui; CocTaBieHue:

- cxeMm cTpoeHusi aroMoB nepBoIx 20 anemenToB [lepuoauueckoit cuctemsl [. . Menneneea;

- (dhopMysT HEOPraHWYECKUX COCIMHEHHN M3yYCHHBIX KJIACCOB; — YpaBHEHUW XMMHUYECKUX peakiuid. be3omacHoe oOpaieHne ¢ XUMHUYECKOMH
MOCYAOU U 1a0opaTOPHBIM 000PYIOBAHHEM.

[IpoBenieHrE XMMUYECKOTO AKCIIEPUMEHTA:

- MOATBEPKIAFOIIET0 XUMUYECKHE CBOMCTBA U3YUYEHHBIX KJIACCOB HEOPTAaHUYECKHUX BEILIECTB;

- MOJTBEPKIAIONIEr0 XUMHUYECKHI COCTaB HEOPraHUYECKUX COEIMHEHUI. Brruncienue:

- MacCOBOM JIOJTM XUMUYECKOTO dJIeMEHTa 1o (hopMysie COeTUHEHMS;

- MAacCOBOM JI0JIM BEUIECTBA B PACTBOPE;

- MAacChl OCHOBHOT'O BEILIECTBA 10 U3BECTHOM MacCOBOM J10JI€ IPUMECEN;

- 00BEMHOI T0JIM KOMIIOHEHTA ra30BOM CMECH.

Hcnonb3oBanne npuoOpeTEHHBIX 3HAHUI U YMEHHH B MMPAKTUYECKON JeSATEIbHOCTH U TIOBCETHEBHOM JKU3HHU:

- JuTs1 6€30TacHOTO OOpAaIIeHHsI C BEMIECTBAMHU U MaTEepHaAIaMH B TIOBCETHEBHOM JKU3HU M TPAMOTHOTO OKa3aHUS TIEPBOM MTOMOIIH IPU OKOTaAX
KHCJIOTaMU U IIEeJI0YaMH;

- JUTs1 OOBSICHEHUS OTACIBHBIX (PaKTOB U MIPUPOIHBIX SIBJICHUM;

- JUTSE KPUTHYIECKOM OIICHKU HH(POPMAIIH O BEIIECTBAX, UCIIOIb3yEeMbIX B OBITY.

B nieHHOCTHO-OpUEHTAIIMOHHOM cdepe: AHATN3 1 OIIEHKA MOCIEACTBHUI IJIsi OKPY’KAIOIIEH cpe/ibl OBITOBON M MTPOU3BOACTBEHHOM JESITEIIBHOCTH YEIOBEKA,
CBSI3aHHOH C MOJyYSHHEM U TIepepaboTKOi BEIIecTs.

B tpynoBoii chepe: IlpoBeaenue onepanuii ¢ UCIOJIb30BAHUEM HarpeBaHusl, OTCTaUBaHUs, QUIbTPOBAHUS, BbIIIAPUBAHNUS; MTOJTyYEHUs, COOUPAHNUS,
pacno3HaBaHus BEUIECTB; U3TOTOBJICHUS MOAEIIEH MOJIEKYI.

B cdepe GezonacHOCTH KU3HEAEATETLHOCTH:

- CobmroieHue mpaBuil TEXHUKU 0€30MaCHOCTH MPH MPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

OKa3aHHUEe MEePBOU IMOMOIIHM IPU 0KOrax, ope3ax U XUMUYECKHUX TPaBMa.



7 kaacce (34 4, o 1 4 B Hege110)

3. TemaTn4yeckoe NIAHUPOBAHME

Ne ii/m Pa3nes/Tembl 3ansTuii Kosmmue [ @opmbl nop
CTBO KOHTPOJIA
4yacoB
Tema «IlpeameT XumMuu U MeTOAbI ee n3ydyenus» (10 yacon) MHTEepHET-pECYPCHI:
1 XuMus Kak yacTh 00mecTBo3Hanus. [Ilpenmer xumun 1 uHTepakTuBHas Tabmuma JI.U.
2 HaburoieHne 1 3KCepuMeHT KaKk MeTO/Ibl U3YUYEHHs €CTECTBO3HAHUS U XUMUHU. 1 Menpenecesa, IoMO1Ib B
[TpakTuueckas pabora Nel nmoarotoBke Kk EI'D u OI'D, caiit
3 MoenMpoBaHue. 1 «IlepeBepHyTBII Klace» W 1p.
4 XUMHYECKHE 3HAKU U (bOpMyJIBI 1 (http://lkt.lpk74.rU/SerV|C95/30/
5 Xumusi 1 pU3MKa. 1 ropTan DenepanbHOH
6 IArperaTHble COCTOSIHUS BEILIECTB. 1 CIyKObl 0 Ham30py B chepe
7 XuMmust 1 reorpadus. 1 obpazoBaHus u HayKku.
3 N e— 1 pa3MemeHbl  JOKYMEHTBI  TI0
9 KadecTBeHHBIC pEeaKIIMU B XHMHH. 1 TOCYAapCTBCHHON HTOTOBOH
10 AHasiuTHuecKkuil curnan. OnpenesnseMoe BeIeCTBO U PEAKTUB Ha HETO. 1 ?TTCCTaHHH
(http://obrnadzor.gov.ru/ru/);
MaremaTuka B Xumuu (7 4acon) SO
odpurnmaneueiii cait ®UHU
11 OTHOCUTENIbHBIE AaTOMHAsL U MOJIEKYJISIPHASI MACCBI. 1 y .
(denepanbHbIi HUHCTUTYT
12 MaccoBasi J10Ji 2JIEMEHTA B CJII0)KHOM BELIECTBE. 1 >
MeJaroTHYECKUX  U3MEPECHHM):
13 [TpoBepounast pabota 3a 1 moxyroaue 1 [TpoBepouH .
MaTepuaibl 10 TOCyAapCTBEHHON
ast pabora .
1 uToroBoil  arrecrauuu, BHP,
3a o
0aHK OTKPBITBIX 3a/1aHu]
MOJIyTOJIue .,
1 q 06 1 YLORMC | htp:/fwww.fipi.rul);
e MI/ICTI:IG BenlecTBa u cMecu. OObeMHas J10JIsl ra3a B CMECH. i ObHIHATHBI caiit
accoBast 0N BENIECTBA B PACTBOpe. Bcepoccniickoii OIMMIAAE]
16 Maccosast 10114 MpUMECeH. 1 [TKOJILHUKOB: 3aJJaHUs MPOIILIBIX
17 PacueT Macchl OCHOBHOI'O BENIECTBA 10 Mavcce BEIIIECTBA, COAEPKAIIETO 1 NeT JUisl PaGOTHI ¢ OIAPEHHBIMH
ONpEICTICHHYIO0 MACCOBYIO JIOJII0 PUMECEH. eThMH
SABaeHns, npoucxoasimme ¢ Bemecrsamu (7 4acos) (http://www.rosolymp.ru/);
18 \PasneneHHe cMmecen \1



http://ikt.ipk74.ru/services/30/
http://obrnadzor.gov.ru/ru/
http://www.fipi.ru/
http://www.rosolymp.ru/

19 JlvucTHIIALMS, MK IEPErOHKA. 1 caliT «3aHMMaTelbHAasT XUMUS
20 Kpucrannu3zaiiys u BelIapUBAaHUE B 1TA0OPATOPUH U TIPHPOJIE. 1 I JleTed M HIKOJbHUKOBY:
21 XHMMHUYECKUE PEAKLUU. Y CIIOBHS MPOTEKAHUS U MPEKPAILECHHAS] XUMHYECKUX 1 Marcprualibl I TTOATOTOBKH
eakiuii. [lpaktuueckas pabora Ne2 MEpOIPUATHI BO BHEYPOUYHOM

22 [Ipr3HaKu XMMUYECKUX PEaKIIHil. 1 nestenbHOCTH (MHpopManus 00
23 [IpuroroBneHne pacTBOpa ¢ 3aIaHHONW MAaCCOBOH JI0JIEH paCTBOPEHHOTO BEIIECTB 1 OKPYJ)KaloIleM MHpPE C TOYKH
24 Pemenue 3amad mmo pazaeny 1 SpCHHA  XMMHKa, HHTCPCCHBIC
Paccka3sbl mo xumun (10 yacos) (akrsl, HOBOCTH XHMHH)
25 Paccka3bl 00 yueHbIX 1 (http:/{www.alto -lab.ruf);
26 Pacckaspl 00 y4eHBIX (POAOTKEHHUE) 1 cant «3aHuMaTeNbHAs
27 Pacckasbl 00 3J€MEHTaX M BEIIECTBAX 1 XAMUSD: SAHUMATCILHBIC OTIBITRI
28 Pacckasbl 00 yieMeHTax U BeniecTBax (MPOI0KEHHUE) 1 JULAL TIPOBCICHHA - MCPOIIPUATHH
59 PaccKassl 0 peaKiX 1 BO BHCYPOUHOH JICATENBHOCTH,
30 Pacckasbl 0 peakiusax (MpoI0JKEHHE) 1 COPETHHCCIUI - MaTepHall Ul
31 Pacckasbl 0 IPUPOIHBIX SIBICHUSIX 1 gﬁﬁﬁgﬁ;ﬁd y;ijXCHXHMmI/I(
32 0606meHvI/Ie, MIOBTOpPEHHE Kypca «XUMHUs BOKPYT HACY 1 _|(http: //Wf/[vw.kristallikov.net/);
33 M TOroBeIi KOHTPOJIb - 3alIUTA IPOEKTA 1 W Toroselii CAHT «ATXHMHK»: MaTepHa

KOHTPOIE =i xpmum [1st MI0603HATENBHBIX,

salTa  pappmaTenbHBIE OTIBITHI

MPOCKTa —I(http://www.alhimik.ru/read/gr

0sse0.html);

34 M TOroBslii KOHTPOJIb - 3aIIMTa TPOEKTA 1 HrtoroBsiii

KOHTPOJTb -

3aluTa

POEKTa

HNuTepHeT-pecypcesi:
4. IlepeyeHb OLIEHOYHBIX CPEJACTB (MATEPHAJIOB)
| HasBanne | Kinace | @OC | Iporpamma | VueGHukn | Homep



http://www.alto/
http://www.kristallikov.net/
http://www.alhimik.ru/read/grosse0.html
http://www.alhimik.ru/read/grosse0.html

Kypca

y4eOHUKA B
denepaabHOM
NepevHe Win
nepevyHe
JOMYIIEHHBIX
OpraHu3alui

XuMHSA BOKPYT
Hac

[IpoBepounas padora 3a 1
noyryrojiue (Tecr)

HToroBeIii KOHTPOJIB - 3aIIUTA
MIPOEKTa

Pabouas nporpamma k YMK
IMa6puensu O.C. Xumus. 7 - 9
kiaccel. M.. Ipoda

I'abpuensan O.C.
Xumud. BBogubi Kypce. 7 Kiacce.

M.: «dpoca»
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