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IHosicHuTeNLHAA 3aNIUCKA

B coorBerctBuM ¢ y4eOHbIM TulaHOM ['umMHa3um 1. Bonbcka HAa H3y4YeHHE
MPOIEIEBTUUECKOr0 Kypca XuMuH B 7 kiacce orBoauTces 34 4 (1 u B Heeno), U3 HUX:
- PAaKTHYECKUX padboT — 6
- KOHTPOJIBHBIX padoT - 2
Pabouas nporpamma opreHTHpOBaHA Ha UCIIOJIB30BaHUE
yueOHukKa:
I"a6puensu O.C., OctpoymoB N.I'., Axnebunna A.K. «Xumus. BBogusiil Kype. 7 kmacey: M.:
Hpoda, 2017T.
MemoouuecKozo nocoousn 0na yyumensn:

labpuensu O.C. Meroauueckoe mocobue K mnpomneneBruueckomy Kypcy O.C.
I'abpuensna, W.I'. Octpoymoa, A.K. AxyebunuHa «Xumus. BBoasblii kypc. 7 Kiacey:
metoaudeckoe mocooue/O.C. I'abpuensn, . A. [lunapesa. — M.: lpoda, 2017r.

Kypc mponeneBTukn He TpeaycMOTpeH (enepalbHbIM Oa3UCHBIM YYCOHBIM IUIAHOM U
UM3y4YeHHe ero B [IKOJE€ —  HUCKIIOYUTENIIbHO  HMHMIIMATHBA  aJMUHHUCTpAIUU
o01reobpazoBaTenbHOr0 yupekaeHnus. [loaTomy B HEro He BKJIIOYEHBI CBEICHMS Kypca XHUMUH,
MPEYCMOTPEHHOTO (peiepaibHbIM KOMIIOHEHTOM TOCYapCTBEHHOTO 00pa30BaTeNIbHOIO CTaHIapTa Mo
XHWMMWH JIJIT OCHOBHOM ITTKOJIBI.

OcHognvle yenu Kypca:
*  MOATOTOBUTH yYAIIMXCS K U3YYEHUIO HOBOTO Y4eOHOTO MpeIMeTa;
*  CO3/4aTh NO3HABATEIbHYIO MOTHUBALIUIO K U3YYEHUIO HOBOTO MPEAMETA;

° C(l)OpMI/IpOBaTB NpEAMCTHBIC 3HAHUS, YMCHUSA U HABBIKU (B MEpBYIO O4YCpCIb
paCuCTHbIC H BKCHepI/IMeHTaJ'II)HI)IC), Ha KOTOpPBLIE HCAOCTATOYHO BPEMCHHU IIpHU
HU3YyUCHUU KypCa XUMHUU OCHOBHOH IIKOJIBI,

° IIOKa3aThb SIPKHC, 3aHUMAaTCJIbHBIC, OMOIIMOHAJIbHO HaCBbIIICHHBIC OIH30/bI
CTAaHOBJICHUA U PA3BUTHA HAYKU XVMUU,

*  HHTETPUPOBATH 3HAHUS MO NPEAMETaM E€CTECTBEHHOI'O ILIMKJIa OCHOBHOW IIKOJIBI Ha
OCHOBE y4eOHOUN NUCHUTUTMHBI « XUMUSY.

Kypc cocrout u3 uersipex yacreil.

[lepBass Tema kypca — «XuUMHSI B IeHTPe €CTECTBO3HAHHA» — TIO3BOJSIET
aKTyaJIM3UpOBaTh XMMHMYECKME 3HAHMs ydYalluxcs, IOJyYeHHbIE Ha YpOKax IpHPOJIOBe-
JIeHUs1/€CTeCTBO3HAHUA, OnosIoTuu, reorpaduu, Gpu3nku. Takoi MoaXo/1 MO3BOJSET YMEHBIINUTh
MICUXOJIOTHUECKYI0O HArpy3Ky Ha ydalluxcs C MOsIBJIEHHEM HOBoro mnpeameta. llapaniensHo
MIPOBOJIUTCS HJIesl 00 MHTETPUPYIOIIEH POJIM XUMHHU B CHCTEME €CTECTBEHHBIX HAyK, 3HAUUMOCTH
3TOrO MpeAMETa JUIs YCIEIIHOTO OCBOCHUS €CTECTBEHHOHAYYHBIX JAUCIUIIINH.

Xumuga — HayKa dKcnepuMeHTanbHad. [loaTomy B 7 Kiacce paccMaTpUBAKOTCS TAKHE
BaXHEUIIIME METOJOJOTHYECKUE TMOHATHS, KaK «IKCIEPUMEHT», «HAOIIOJCHUEY, <« U3MEPEHHUE»,
«OTTMCAHUE», «MOJICITUPOBAHUEY, «TUIIOTE3a), «BBIBOI.

Jnst GopMHUpOBaHUS SKCIIEPUMEHTAIBHBIX YMEHUN aBTOPBHI MOJ00PAIM HECIOKHBIE 110
TEXHHUKE BBITIOJHEHHS] AKCIEPUMEHTHI, JJaOOpaTOpHbIE OMBITHI M MpaKTHUecKue padoTel. OHU
3HAKOMBl CEMHUKJIACCHMKaM M3 Kypca €CTECTBO3HAHUS W JPYTUX €CTECTBEHHOHAYYHBIX
JTUCIUTIIMH: 3HAKOMCTBO C JIabOpaTOpHBIM 000pymoBaHHEM (YyCTPONCTBO J1aOOPaTOPHOTO



IITaTHBA, CIIUPTOBKU, XUMUYECKOH MOCY/IbI, KOTOPYIO OHU MPUMEHSIN Ha OoJiee paHHHUX 3Tarax
oOyueHUsI), TPOBEIECHHE TMPOCTEHINX ONepanuii oOpameHuss ¢ 3THM O00OpYyJAOBaHUEM U
XUMHUYECKHMMH BeIlecTBaMH (TpaBWJIa TEXHUKH HArpeBaHUs, COONIOJICHHE HECIOKHBIX MPABUI
TEXHUKH 0€3011acCHOCTH, (PUKCAIUsl pe3y/IbTaTOB HAOMIOACHUS U UX aHAIM3 U T. 1.). Tarxke 3Toi
LIEJIN CIIOCOOCTBYET IPEILYCMOTPEHHBII B Kypce JOMAIHUIA SKCIEPUMEHT, KOTODPBIN ITOJHOCTHIO
COOTBETCTBYET TpeOOBaHHMAM TEXHUKM O€30MacHOCTH M OOECTeUMBAeT YIIEAIIME M3 MPAKTUKH
O0ydYeHUs] XMMHUH 3KCIEPUMEHTAIBHBIC paOOThl JIOHTETIOMHOTO (MIPOJOKUTEIBHOTO IO BPEMEHH)
xapakTepa («BpIpariyBanue KpuctauioBy, «Halmonenme 3a Koppo3uei MeTaioBy).
VYueOHblii MaTepual BTOpPOW TeMbl Kypca — «MareMaTMka B XMMHMH» — TIO3BOJISIET
COBEpILEHCTBOBAaTh YMEHHMs, HEOOXOIMMbIE IMPHU PEIICHUU XUMHYECKHX 3a7ad, Ui KOTOPBIX
HEJ0CTaTOYHO BPEMEHU B KypCe€ XMMHH OCHOBHOM IIKOJIbI. AKIIEHT B IIEPBYIO OYEPEb CAEIAH Ha
YMEHHUE BBIUUCIIATh YacTh OT 1IeJI0ro (MaccoBasi 10JIs 3JIEMEHTa B CJI0KHOM BEILlECTBE, MaccoBas U
00BbeMHas 1011 KOMIIOHEHTOB B CMECH, B TOM YHUCIIE U J0JI IpUMeceil).
Tperbst Tema — <«SIBJIeHHs], MPOUCXOASIIIME C BeLIECTBAMW» — JIOMIOJHSET CBEJCHUS
yJammxcst 00 U3BECTHBIX UM (PU3UUECKUX U XUMUYECKUX SBIICHHUSX.
B yetBeproii Teme — «Paccka3bl 10 XMMHI» — UHTEPECHO M 3aHUMATENILHO TIOBECTBYETCS
00 YUCHBIX-XUMHKAX, YAUBUTEIHHOM MUPE XUMUH, OTKPBITUSAX, PEAKIIUAX U BEIIECTBAX.

W3ydenue npeanaraeMoro Kypca mpeaycMaTpuBaeT MIMPOKOE MCIOIb30BaHUE aKTUBHBIX
dopM 1 METOIOB OOyUYCHUS; TIOBBIILICHUE PO CAMOCTOSTEIFHON paboThl ydanmxcs B 00y4eHUH
(HampuMep, TPOBEICHUE JIOMAIIHET0 XHUMHUYECKOrO AKCIIEPUMEHTa), B TOM YHUCJE IOArOTOBKa
COOOIIEHMI IS YYEHHMUYECKHX KOH(EpEHIHiA, 3alIuTa MPOEKTOB, OOCYXIEHHE pe3yJbTaToB
JIOMAITHETO SKCIIEPUMEHTA.

W HakoHen, mnpeasiaraeéMblii Kypc IIpelyCMaTpUBaeT ILIHUPOKOE pPAa3BUTHE TaKUX
JIOTMYECKUX OMNepalii MBIIUJICHUs,, KaK aHajJu3 M CHUHTE3, CpaBHEHHE U 0000IIeHue,
BBIJIBUKEHUE U TIOATBEPKACHUE UM ONIPOBEPKEHUE TUIIOTE3 U T. [I.



COJAEPKAHUE KYPCA XUMHUHU 7 KJIACC
Tema |. Xummsi B ueHTpe ecrecrBo3HaHus (11 4)

Xumusn kax wacmnb ecmecmeosnanus. Illpeomem xumuu
XuMHs — YacTb €CTECTBO3HAHUSL. B3auMOOTHOIIEHUS YeNoBeKa 1 OKpyxarorero mupa. [ Iperver xuvmm. Ou-
3UUecKue Telia v BerriecTsa. Crotictsa BeitiecTs. [ IpriveHeHe BelecTB Ha OCHOBE UX CBOMCTB.
Haomodenue u 3xcnepumenm Kaxk Memoobl U3yeHUsA eCHeCInO3HAHUA U XUMUU
HaGrroneHre Kak OCHOBHOM METOJT TIO3HAHKST OKPYKAFOIIIETO MUPA. Y CIIOBHS TIpOBEIIeHHsT HaOmrozierwst. [ rmoresa.
OxcrieprveHT. Bemon, Crpoenrie roiamenn. JlabopaTopust 1 000pyioBaHue.
Mooenuposanue
Monerb, MonerpoBanue. OCOOCHHOCTH MOJICITMPOBAHKS B reorpaduu, rsuke, Onornorin. Mozieiv B OHOJIOTKL.
Mymsoxku. Monen B euke.  OnektpodopHas marmmea. [ eorpademeckie mMomermt.  XuMHYCCKUE MOTICIIH:
npeMeTHbIE (MOJIENM aToMa, MOJIEKYJ, XUMUYECKUX U TPOMBIIUICHHBIX MPOM3BOICTB), 3HAKOBbIC, WM CHM-
BOJTBHBIE (CHMBOJTBI 3/IEMEHTOB, (DOPMYJTBI BEITIECTB, ypABHEHUST PEAKIINN ).
Xumuueckue 3naxu u gpopmy’vt
XUMUYECKH 371eMeHT. XUMHUYecKe 3Haku. Vix 00o3HadeHre, por3HOIIeHHE. XIMUYecKie (popMyJIbl Be-
miectB. [ Ipocteie 1 criokuble Betmectsa. Muexch! 1 koarimeHTsl. KadecTBeHHBIN 1 KOMMUECTBEHHBI COCTAB
BELIECTBA.
Xumus u ghuzuxa
VHUBEpCATBHBINA XapakTep TMOJIOKEHN MOJIEKYJIIPHO-KUHETUYECKOM TeOpUH. [IOHATHS «aTroM», <«MOJIEKYIIa,
«uony». Crpoenue BemecTBa. Kpucramiueckoe cocTosHHUE BemiecTBa. Kpucrammmueckue
pemetku TBepAbIX BemecTB. Huddysus. bpoyHoBckoe nBmxkenue. BemecTBa MOIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS.
Azpecammuple cocmoanua éeuiecma
[TonsiTie 00 arperaTHOM COCTOSHUM BemlecTBa. Du3nueckne W XUMHYECKUE SBIICHUS.
["a3000pa3Hble, )KUAKUE U TBEpAbIE BellecTBa. AMOp(HbIE BEIECTBA.
Xumus u zeozpaghusn
Crpoenue 3emnu: sapo, MaHTHs, Kopa. Jlurocdepa. MuHepanbl W TOpHBIE IOPOJBI.
Marmatudyeckue M ocaJlouHble (HEOpraHMYeCKHe M OpPTaHWYecKUE, B TOM YHUCIE U TOpPIOYHE)
MOPOJIBI.
Xumua u ouonocus
XUMHYECKUH COCTaB KMBOW KJIETKH: HEOpraHuyeckue (BoJAa M MUHEpPAJIbHBIE COJIHM) H
oprannueckue (OenKH, KUPBI, YIIeBObl, BATAMHUHBI) BellecTBa. brojorudeckas poiab BOABI B
KHUBOH KkieTke. PotocunTtes. Xnopoduiui. buonornyeckoe 3HaueHHe KUPOB, OCIKOB, dPUPHBIX
Maced, YIJIeBOJIOB U BUTAMHUHOB JIJIsl )KU3HEIEATEIbHOCTH OPraHU3MOB.
Kauecmeennvle peakyuu ¢ xumuu
KauectBennble peakuuu. Pacno3HaBaHue BEIIECTB C MOMOIIbI0 KAue€CTBEHHBIX pPEAKIUU.
Ananmutruecknii curaai. OnpenensieMoe BEIIECTBO U PeaKTHUB Ha HETO.
JEMOHCTPALIUU

*  Komexipst pa3mHbIX IpeaMeToB 1 (hotorpaduii peMETOB U3 ATFOMIHUS JTs FUTTEOCTPALIAN UIIeH

«CBOWCTBA - IPUMEHEHUEY.

*  YuebHOe 000pyIOBaHKE, UCTIONE3YEMOE Ha YpOoKax (DM3HKH, OMOJIOTHH, Teorpadr M XUMHUH.

*  Onextpooprast ManmHa B Aeiicreun. [eorpadumeckue monemm (r1o0yc, kapra). buonormueckue
MOJIEN

(MyZSDKA OpraHOB M CHCTEM OpraHOB PAaCTeHMid, JKMBOTHBIX W 4YeJoBeKa). DiBmdeckue u
XUMUYECKHE
MOJIETI aTOMOB, MOJIEKYJT BEIIECTB U KPUCTAJUIMYECKUX PEIIETOK.
*  OOBeMHbIE 1 ILIAPOCTEPKHEBBIE MO BOIIBL YIVISKUCIIOTO M CEPHUCTOTO ra30B, METAHA.



e OOpasipl TBEPIBIX BEILECTB KPUCTAUIMYECKOIO CIpoeHHA. Mopaenu KpUCTaUIMYECKHX
PEIIETOK.
* Bopa B Tpex arperatHpIx cocTOSHUSIX. KOeKIms KpUCTAITMYeCKUX 1 aMOP(HBIX BEILIECTB U
W3JIEIUN U3 HUX.
 Komnekuus MUHEpAJIOB (J1a3ypUT, KOPYHI, XaIBKOIUPUT, (DIFOOPUT, TAJIHT).
» Kotekuust TopHBIX MOpos (TPaHUT, pa3iuyHble (POPMBI KAJBIIUTA - MEJI, MPaMop,
W3BECTHSIK).
* Kommeknusi TOprOYMX HCKOMAaeMbIX (HE(Th, KAMEHHBIN YTOJIb, CIIAHIIBI, TOP(D).
JEMOHCTPALHIMOHHBIE SKCIIEPUMEHTbI
* Hayunoe HaOmozieH1e 1 ero onvcanue. M3ydenye cTpoeHys IiIaMeHu.
*  CrmpToBasi SKCTPAKIMS XJIOPOPHILIA U3 3€NICHBIX JINCTHEB PACTEHUIA.
* «llepenuBanue» yrieKucIoro raza B CTakaH Ha ypaBHOBELIEHHBIX BECaX.
 KayectBeHHas peakuyst Ha kucioposl. KauecTBeHHas peakius Ha yriIeKUCIbIi ras.
JIABOPATOPHBIE OIIbIThI
* PacnpocTtpaHeHue 3anaxa 0eKOJIOHa, yX0B WK Je30J0paHTa Kak mpouecc auddysuu.
* HaOmonenue 6poyHOBCKOIO ABHKEHHSI YACTUYEK YEPHOU TYIIN O] MUKPOCKOIIOM.
*  Jluddysus nepMaHraHara Kainusl B KeJIaTUHE.
*  OOHapy>xeHHEe YPUPHBIX MACET B AIE/TLCHHOBOM KOPOUKE.
* II3yueHue rpaHuTa C NOMOILBIO YBETMUUTEIBHOIO CTEKIIA.
*  OnpezerneHne cofepykKaHus BOJIbI B PACTCHUM.
*  OOHapy)KeHHe Maclia B CEMEHaX ITOZICOTHEYHHKA M TPELKOTO Opexa.
* OOGHapy»eHHe KpaxMasia B MIIEHUYHOH MyKe.
* BzaumoselicTBre acKOpOMHOBOM KUCIIOTHI ¢ HOJIOM (orpeaeneHue ButTamuHa C B
Pa3IUYHBIX COKAaX).
* [IpomyBaHue BbIIHIXaEMOI0 BO3/IyXa Yepe3 M3BECTKOBYIO BOIY
* OO0HapykeHHEe U3BECTKOBOM BOJIbI CPEIU PA3IMYHBIX BEIIECTB.
JOMAIIHHME OIIbITBI
e HsroroBneHune MozeIe MOIEKYJ XUMUYECKUX BEILIECTB U3 IUIACTUIIMHA.
* Jluddyzus caxapa B BOJE.
*  OIBITHI C ITyCTOM 3aKPBITON TJIACTUKOBOM OYTBHUIKOM.
* OOHapy>keHHe KpaxMaia B IPOAYKTax MUTaHUs; sI0I0KaxX.
TIPAKTHYECKAA PABOTA Ve 1
3HAKOMCTBO C JJabopaTopHbIM 00opynoBaHueM. [IpaBuna TeXHUKH O€30MACHOCTH.
TIPAKTHYECKAA PABOTA Ne 2
Habmonenue 3a ropsiieii cBe4oil. Y cTpoicTBO U paboTa CIUPTOBKH.

Tema ll. Maremaruka B xuvuu (9 4)

OmmnocumeinvHule AaMOMHAA U MONEKYIAPHAA MACCHL

OtHocuTenbHas aToMHas Macca dyeMeHTa. MomnekyndapHas Macca.  OmpezaeneHue
OTHOCUTEJILHOW aTOMHOM MacChl XMMHYECKHX ajeMeHToB 1o Tabmuie J[. M. Menneneesa.
HaxoxaeHne OTHOCUTENbHOW MOJEKYISIPHOH Macchl MO (OopMylie BEIIeCTBA KaK CYMMBI
OTHOCHUTCJIIBHBIX aTOMHBIX MAaCC, COCTaBJIIOIIINX BEIIECCTBO XUMHUNYCCKUX JJICMEHTOB.

Maccosas dons anemenma 6 cliOHCHOM 6eujecmee

[ToHsTHE O MAcCOBOW [10JIe XUMUYECKOTO 3ieMeHTa(w) B CI0XKHOM BEIIECTBE M €€ pacueT 10
dopmyne BemecTBa. Haxoknenue Qopmynasl BellecTBa MO 3HAYEHUSM MACCOBBIX JIOJCH
00pa3yromux ero MEMEHTOB (7151 ABYXYACOBOTO U3YUCHHS Kypca).

Yucmpie éeriecmea u cmecu

Uucteie BemiectBa. CMmecu. ['ereporeHHble MU TOMOTeHHBIE cMmecH. ['a3o00pa3Hbie (BO3aYyX,
MIPUPOHBIN ra3), xxuakue (HedTh), TBEpAbIe CMECU (TOPHBIC MOPOJBI, KyJTWHAPHBIE CMECH U
CUHTETHYECKHE MOIOIIIHUE CPEJICTBA).

Oobvemnasn 0ona 2aza é cmecu



Onpenenenne 00beMHON 107U ra3a(p)B cMecu. CocTaB aTMOC(EPHOr0 BO31yXa U MPHPOIHOTO
rasa. Pacuer oObemMa 051m raza B CMECH 110 €ro 00beMy, 1 Ha000pOT.
Maccosan 0ona eeuwiecmea 6 pacmeope
MaccoBas nons BeriecTBa(w) B pactBope. KontieHTparust. PactBoprTesb 1 pacTBOPEHHOE BEIIECTBO.
Pacuer maccel pacTBOPEHHOIO BEILECTBA 10 MacCe€ pacTBOpa M MaccOBOW JI0J€ PacTBOPEHHOIO
BEIIIECTBA.
Maccosan oona npumeceit
[MoHsATHE O YKCTOM BEIecTBE U MprMecH. MaccoBast 10J1s puMecH(w) B 00pasiie HCXOHOTO BEIIIeCTBA.
OcHoBHOE BeriecTBO. Pacuer Macchl OCHOBHOIO BEILECTBA II0 Macce BEILECTBA, COAEPIKAIIETO
OIIPEINICHHYIO MACCOBYIO JIOJIIO TPUMECEH.
JEMOHCTPAIIUU

* Komnekuust pa3nuuHbIX BUIOB MpaMopa W W3AeIuid (WM WJUTIOCTpalUil U3Jenuil) u3
HETOo.

* (CMech pevHOro 1 CaxapHOro Mecka 1 UX pa3JielicHue.

* Komreximst He v 1 HeyTeIpoTyKTOB.

* Kosmekimst ObITOBBIX cMecei (KymuHapHbIX cmeceit, CMC, mamimyHeid, HanmuTKoB | 1p.).

 Jluarpamma coctaBa atMoc(hepHoro Bo3ayxa. JluarpamMma coctaBa mpupoJHOTO rasa.

* Komnekumst «MuHepalibl W TOpHbIE MOPOABDy (0Opasibl BEIIECTB W MAaTEpUAJIOB,
coZieprKalmx

OIIPEJICNICHHYIO JIONIO TIPUMECEH ).

JOMAUIHUE ONBITHI

* II3yyenne cocTaBa HEKOTOPBIX OBITOBBIX U (papMAIICBTUUECKUX MPEMAPATOB, COICPIKAIIX

OTPEJIETICHHYIO JIOJTFO PHMECEH.

IIPAKTHYECKAA PABOTA Ne 3
[Ipurorosnenue pacTBopa ¢ 3aJaHHOI MAaCcCOBOM JI0JI€H PaCTBOPEHHOI'O BELIECTBA.

Tema 1. SIpnenmsi, npoucxonsime ¢ BerectBamu (11 )

Pazoenenue cmeceit

CriocoObl pazzeneHust cMeceil 1 ouncTKa BellecTB. Hekoropble mpocteifime crocoObl pa3aeieHus
CMeceii: MpocernBaHKe, pa3JeieHue CMecel TOPOLIKOB JKelle3a U Cepbl, OTCTalBaHHE, JEKaHTallus,
HEHTPH(YTIPOBAHKE, PAICNICHIE C TIOMOIIBIO JISNIMTENIHHOW BOPOHKH, (isTpoBaHye. (DIITBTPOBAHIE B
naboparopuy, Obity 1 Ha mpomsBozctee. [lonstiie o ¢unbtpare. Ancopbrms. [lonstiiie 00 ancopOimm U
arncopOeHTax. AKTMBUPOBAHHBIHA YTOJTh KAK BKHEHITINIA a7ICOPOSHT. Y CTPOKCTBO MPOTHUBOTA3a.

Jucmwurayun, w nepezonka

Jlcrimsimmst (TieperoHKa) Kak Iporiece BIITICHHS BEIIIECTBA U3 JKUAKOHN cMecH. JIuCTHITMpoBaHHas BOAA
¥ 00J1aCTH €€ IPUMEHEHHUS.

Kpucmanmayua wm evinapueanue. Kpycrarmzalyiss U BbIIAPUBAHKE B JIA0OPATOPHH (KPHCTATUTMZATOPBI 1
(haphopoBbIe ALK /T BBITAPHBAHS) U TIPUPOTIE.

Ilepezonka neghmu. Hedbrernponykrsl. OpakiMoHHas TEPETOHKA YKHIKOTO BO3TyXa.

Xumuueckue peakyuu. Ycioeus npomexkanuA U NPEKPaeHus XumudeckKux peaxyuil

XUMHYECKHE PEaKIMM KaK TpOLECC MPEBPAIICHHST OTHAX BEIIECTB B JPYIve. Y CJIOBUS MPOTEKAHU W TIpe-
KpAICHUs XUMUYECKHX peakiiid. COnprUKOCHOBEHHE (KOHTAKT) BelllecTB, HarpeBanue. Karamsarop. IHruGuTop.

‘YnpagiieHue peakiysiMA TOpeHYsL.

Tlpusnaxu xumuueckux peakyui

[pr3HaKM XMMUYECKHX PEaKIMii: I3MEHEHHE 11BETa, 00pa30BaHKE OCAIIKA, PACTBOPEHHUE TIOIYYEHHOTO 0Ca/IKa,

BbIJICJICHHE T'a3a, MOSBJICHHE 3aI1axa, BbIICNICHHE UK MTOTJIOIIEHUE TEIIOTHI.

JAEMOHCTPALIUN
. Owistp [Lorta. Boporka broxaepa. Y craHoBka st QIITpOBaHUS 110 BAKYYMOM.
. PecrmparopHbie Macku M MapIieBbIE TIOBSBKUL

. I potvBOras 1 €ro YCIpOICTBO.
. Kamexawst «Hedrs mHepTEpOIYKTHD.
JEMOHCTPAIMOHHBIE OKCIIEPUMEHTbI



. Paznierierrie cvecy TIOpOITIKA 0epbT M JKIE3HBIX OMATIOK.

. Pazrienenyie cvecr IIOpOILLIKA 0epbI A TIECKA.
. Paznenenvie cmec Bozbl M pacTUTEIIBHOTO MACHA C [IOMOLIBIO AETUTEILHON BOPOHKH.
. [Nomydenue TUCTHITMPOBAHHON BOIBI C ITIOMOILIBIO JTAOOPATOPHOI YCTaHOBKH JUIS TEPETOHKU
KUJIKOCTEN
. Pa3nenenne cmecu nepMaHranara v JUXpoMara Kajiusi Cioco00M KpUCTaJUTH3alIiH.
. B3aumopeiicTBre xKene3HbIX ONUIOK U IOPOIIKA CEPhI ITPU HarPEBAHUU.
. [Tonmy4yeHue yriaekucaoro raza B3auMoACHCTBHEM MpaMopa ¢ KUCTIOTOM 1 OOHapyKEHHE €ro C
MIOMOIIIBIO U3BECTKOBOM BOJIBL.
. Karanutnueckoe pasnokeHHe MEepOKCHIa BOJOpO/ia (KaTaanu3aTop — JUOKCH
mapranna (1V)).
. O6Hapyx)eHHe pacTBOpa IIEJIOUH C TOMOIIbIO HHAUKATOPA.
. B3aumMonelicTBre pacTBOpa epMaHraHara Kajvs U pacTBOpa IuXpomara Kajus ¢
pacTBOPOM CyIb(GUTA HATPUSI.
. B3aumoneiicTBue pacTBopa nepMaHraHaTa Kajausi ¢ aCKOpOMHOBOM KHCIOTOM.
. BzaumopeiicTBue xiopua xemnesa ¢ )KeITol KPOBSHOM COJIbIO U THAPOKCHIOM HATPHSL.
. B3aumopeiictBue ruapokcua xenesa (111) ¢ pactBopoM constHOM KUCTOTHI.
JIABOPATOPHBIE OIIbITHI
. AncopOuus KyKypy3HbIMU NATOYKAMU MapOB MaxXy4yuX BEIIECTB.
. W3yueHune ycTpoicTBa 3aKUTAJIKU U IJITAMEHH.
I[OMAIJ_IHI/IE OIIBITHI
Paznenenue cmecu cyxoro MoOJOKa M PEYHOro MecKa.
. OtcTranBaHue B3BECU MOPOILIKA I YUCTKU IOCYIbI B BOJE U €€ ACKaHTalMsL.
. AncopOnysi aKTUBUPOBAHHBIM YTJIEM KPACSIIUX BEHIECTB METICH-KOJIBL.
. PactBopenue B Bojie Tabietku aciupuna YIICA.
. [TpuroroBieHrne N3BECTKOBOW BOJBI U OMBITHI C HEH.
. Wzyuenne cocraa CMC.

IIPAKTHYECKAA PABOTA N 4

BeipamuBanue KpuCTauIOB CONU (JIOMAITHUNA SKCIIEPUMEHT).
IIPAKTHYECKAA PABOTA M 5

OuncTKa MOBapeHHOMN COJIN.

IIPAKTHYECKAA PABOTA M 6

N3yueHne mporecca KOppo3uu xenesa (JoMalHUi SKCIEpPUMEHT)

Tema 1V. Paccka3sbl no xumum (3 4)

Yuenuueckan xongpepenyusn

«Boraromuecs pycckue yuéHble — XUMUKI». O xu3HU U nestenbHocTd M.B. Jlomonocosa, J[. 1.
MenneneeBa, A.M. bytnepoBa, Jpyrux OTEUECTBEHHBIX U 3apyOEXKHBIX YUEHBIX (TIO BHIOOpY
yUaumxcs).

Konkypc npoexmoe

«Moé mobumoe xumuueckoe BeriecTBo». O0 OTKPBITUH, MOJYYEHUH M 3HAYEHUH BBIOPAHHOTO
XUMHYECKOIO BELIECTBA.

Koukypc yuenuueckux npoexmoe

[TocBAIEH N3yUEHUIO XUMHUECKUX PEAKIUi (TPOEKTHI IO BBIOOPY).

CoxpalueHusi, HCNI0JIb30BAHHbIE B TEMATHYECKOM IJIAHHPOBAHUM:
J1. — IEMOHCTpAIMH U IEMOHCTPAIIMOHHBIA MaTepHa,
1. — 1eMOHCTPALMOHHBIN SKCIIEPHUMEHT;
JO. — 1oManIHuil OMBIT;
JI. — 1abopaTopHBIii OTIBIT.



IIpeameTHbIe pe3yabTaThl 00y4eHHUs
Yyamuiica JOMXKEH ymems:

JlaBaTh OIPEJEIICHUS NIOHATUI: «IJIEMEHT», «aTOM», «MOJIEKYJIa», «BEIIECTBO», «IIPOCTHIE
U CJOXHBIE BEIIECTBAa», «OTHOCUTEJbHAsi aTOMHasi Macca», «OTHOCHUTEJIbHAs
MOJIEKYJISIpHasE Macca», «MaccoBas [J0JisI 3JIEMEHTAa B COEIMHEHUM», «XUMHYECKas
peakuus», «(OU3NYECKOe SBICHHUE», «PACTBOP», «MaccoBas JOJII PAaCTBOPEHHOTO
BEILIECTBAY;

ONMUCHIBATh CBOMCTBA Pa3IMUHBIX BEIIECTB;

HaO0II01aTh IPOBOJUMBIE CAMOCTOSITENIBHO U APYTUMH YYaIlIUMUCS OIBITHI;

MIPOBOJUTH XUMUYECKHUI SKCIIEPUMEHT;

OKa3bIBAaTh IICPBYIO ITOMOIIb ITPU OTPABJICHUAX U TpaABMaX B J'Ia60paTOpI/II/I.

MeTtanpeameTHble pe3yJbTaThl 00y4eHHs
Yuanuiicsi 10IKEH ymems:.

MPOBOJNUTH KJIACCU(HUKAIIUIO BEIISCTB IO YHCIY BHUIOB aTOMOB, BXOJISIIMX B COCTaB
BEILIECTBA;

CHUCTEMATU3MpOBaTh U 0000IIaTh pa3lIu4Hble BHUABI HH(MOpMAUHU (B TOM YHCIE
3pPUTEIBHYIO — O I[BETE€ BEIECTBA U €ro arperaTHOM COCTOSIHUHM, OOOHSTEJIbHYIO — O
€ro 3amnaxe, yMO3pUTEJIbHYIO, B3SITYIO U3 CIIPABOYHUKA).

3HaTh CHOCOOBI pa3fesieHHusl cMeceM, cmocoObl OYHMCTKH BOJBI OT IIpUMeced u
0CO3HaBaTh HEOOXOJIMMOCTh O€PEKHOI'0 OTHOIIEHUS K BOJHBIM 3aracaM CTpaHbl;
WCIIOJIb30BaTh MHAYKTUBHBIA U 1€ TyKTHBHBIN TTOJIXOBI IPY aHAJTN3E CBOWCTB BEIIECTB.

JINYHOCTHBIE pe3yIbTaThl 00yYeHus

Yyamuicsa J0JKeEH:

3HamMb U NOHUMAMb: OCHOBHBIE HCTOPUYECKHUE COOBITHSI, CBSI3aHHBIE C Pa3BUTHEM
XUMHUHA W OOIIEeCTBA; JOCTHIXKCHHUS B OOJACTH XHUMHH M KYJbTYpPHBIC Tpaaulvu (B
YaCTHOCTH, HAy4YHBIC TPAJUIIAHN) CBOCH CTpaHbI; OOMIEMHUPOBBIC JOCTH)KCHUS B
00JIacCTH XUMHWH; OCHOBHBIC MPHUHITHITHI U MPaBWJIa OTHOMICHUS K MPHUPOJIS; OCHOBBI
3I0pOBOTO oOpa3za »>KW3HU U 3JIOPOBbECOEpEraronux TEXHOJOTHM; MmpaBuia
MOBEJICHUSI B UYPE3BBIYAMHBIX CHTYaIlUsSIX, CBS3aHHBIX C BO3JICHCTBHEM pPa3IHIHBIX
BEIIIECTB; OCHOBHBIE TIpaBa M OOS3aHHOCTH TpakKJIaHWHA (B TOM YHCIIE Y4Jalllerocs),
CBSI3aHHBIE C JIMYHOCTHBIM, MPO(PECCHOHATBHBIM U )KU3HEHHBIM CaMOOMPEICIICHUEM;
COIMAJIFHYIO 3HAYMMOCTD U COJiepkKaHue mpodecCcuii, CBI3aHHBIX C XUMUEH;

UCNBIMBIBAMb . TyBCTBO TOPAOCTH 32 POCCHICKYIO XUMHYECKYIO HAYKY U YBaXKCHHE
K UICTOPUHU €€ Pa3BUTHSI; YBaAXKCHUE U TIPUHSITHE JOCTHKEHUN XHUMUU B MUpPE; TFOOOBH
K MIPUPOJIC; YBAXKEHUE K OKPYXKAIOIMUM (yJallUMCs, YUUTEISIM, POJAUTEISIM U Ap.) —
yMETh CIyIIaTh W CJBIIIATh MapTHEpPA, MIPU3HABATh MPABO KAXJIOTO Ha COOCTBEHHOE
MHEHHE, TPHUHUMATh PEIICHUS C YYETOM IIO3UIMUA BCEX YYACTHUKOB, YYBCTBO
MPEKPACHOTO W ICTETHYECKUX YyBCTB Ha OCHOBE 3HAKOMCTBA C MHPOM BEIIECTB M UX
MPEBpANICHUI;, CaMOYBOXCHHUE W SMOIIMOHAIBLHO-TIOJI0KUTEILHOS OTHOIICHHUE K
ceoe;

npuzHaeams: TEHHOCTH 370pOBbS (CBOEr0 W JPYrUX JIIOJICH); HEOOXOIUMOCTh
CaMOBBIPAKECHUSI, CAMOPEATU3aIlNH, COIIMATTLHOTO TPU3HAHUS,

0CO3HABaAMb: TOTOBHOCTH (WJIM HETOTOBHOCTH) K CaMOCTOSITEILHBIM IMOCTYIIKAM H
JICUCTBUSIM, OTBETCTBEHHOCTh 32 MX PE3YJIbTaThl; TOTOBHOCThH (MJIM HETOTOBHOCTH)



OTKPBITO BBIPAKATh U OTCTAUBATH CBOIO MO3ULIMIO U KPUTUYHO OTHOCUTHCS K CBOUM
IIOCTYIIKaM;

npos6nAms:  SKOJIOTUYECKOE  CO3HaHME; J0OpOXkKenaTelbHOCTb, JOBEpUE U
BHUMAaTEJIbLHOCTh K JIIOSIM, FOTOBHOCTb K COTPYITHUYECTBY
napy>k0e,0Kka3aHUIOTIOMOIIIUTEM, KTOBHEHHY K, 1aeTCs1;000011I€HH I,y CTOMYMBBIH M3
OMpaTeNbHBINIIO3HABATEIbHBINMHTEPEC, THUITUATUBY MUTFOO03HATEILHOCTEBU3Y YCHU T
MHUPaBEIIECTBUPEAK-1IUM; LEICYCTPEMIICHHOCTh M HACTOWYHUBOCTb B JOCTHKCHUU
LIEJIeH,TOTOBHOCTHKIIPEOIOJICHUIOTPY AHOCTEH ; y 0K I€HHOCTEBBO3MOK-HOCTH
IIO3HAHUSI HOPUPOAbI, HEOOXOJUMOCTH pPa3yMHOI'0 MCHOJIb30BaHUS JOCTHKEHUM
HAayKH Y TEXHOJIOTUI JUJIsl pa3BUTHs OOILECTBA;

yMemb: yCTaHABJIUBATh CBSI3b MEX/Y LIEIbIO U3YYEHUs] XUMHUHU U TEM, I 4ero oHa
ocyliecTBiseTrcs:  (MOTHBaMH);  BBINOJHATH  KOPPUTHPYIOLIYIO  CaMOOILICHKY,
3aKJIIOYAIOIIYIOCsI B KOHTPOJIE 3a IIPOLECCOM H3YYEHUSI XHUMHMHU UM BHECEHUU
HEO0OXOAUMBIX KOPPEKTUBOB, COOTBETCTBYIOIIMX dTallaM U crioco0aM M3ydeHUs! Kypca
XHMWHU; BBIIOJHATE PETPOCHEKTUBHYIO CaMOOLICHKY, 3aKJIIOYAIOIIYIOCs B OLEHKE
Ipouecca M pe3yiabprara HM3y4EHHs Kypca XHMHMH OCHOBHOW IIKOJIBI, IOJABEICHUU
HTOIOB Ha OCHOBE COOTHECEHMS LEJE€d U pe3yJbTaToOB; CTPOUTHh >XU3HEHHBIE U
npoeCCHOHAJIBHBIE TIUIAHBI C YYE€TOM KOHKPETHBIX COIHAIBHO-UCTOPUUECKUX,
MOJIMTUYECKUX M SKOHOMHUYECKHX YCJIOBHH; OCO3HaBaTh COOCTBEHHBIE LIEHHOCTH U
COOTBETCTBUE WX NPUHUMAEMBIM B JKH3HHU pPCELICHUSIM; BECTH AUAJIOl HAa OCHOBE
PaBHOIIPABHBIX OTHOLIEHUUW M B3aMMHOTO YBa)KCHHUS; BbIACIATh HPABCTBECHHBIN ACIIEKT
IOBEJICHUSI 1 COOTHOCHUTH IMOCTYIIKHM (CBOM M APYTHUX JIOAEH)U COOBITUS C MPUHSITHIMU
OTUYECKMMHM HOpPMAaMH; B M[peJerax CBOUX BO3MOXKHOCTEH IPOTUBOJICUCTBOBATH
JIEUCTBUSIM U BIMSHUSM, NPEJICTABISIOIINM yIPO3Yy KHU3HH, 3JOPOBBIO U 0€30IMaCHOCTHU
JIMYHOCTH U OOIIeCTBA.



KanengapHo-temaTuyeckoe njiaHUpPOBaHUe

XUMMUA 7 knace
Ne Tema ypoka KoJunyecTBo yacoB Hara DJIeKTPOHHbIE
n/n Bcero | KonrTp-e | Ilpakr-e | u3y4yeHnust uudgpoBbie 00pa3-Hbie
paboTbl | padoThI pecypcbl
1 I'naBa 1. XumMus B HeHTpPe eCTECTBO3ZHAHUA. 12y
XUMHSI KaK 4acTh €CTeCTBO3HAaHUs. [Ipeamer xumum. 1
2 Habmtoienue 1 5KCiepuMeHT Kak METO/IbI U3YUCHHS €CTECTBO3HAHUS U 1
XUMHUH.
3 Ilpakmuueckasa padoma Ne 1. 3HakOMCTBO ¢ J1a0OPaTOPHBIM 1 1
obopynoBanueMm. [IpaBuia TexHUKH 6€30M1aCHOCTH.
4 Ilpakmuueckas paooma Ne 2. HabnroneHue 3a ropsiiei CBEYOu. 1 1
YcTpoiicTBo 1 paboTa CIUPTOBKH.
5) MopenupoBaHue. 1
6 XyMUYeCcKue 3HaKu U (POPMYIIBI. 1
7 [IpocTsle U CIIOXKHBIE BENIECTBA. 1
8 Xumust U pu3uKa. 1
9 ArperatHble COCTOSIHHSI BEIIECTB. 1
10 | Xwumus u reorpadusi. 1
11 | Xumus u 6uonorus. 1
12 | KauecTBeHHbIE peaKIIMY B XUMUH. 1
13 | I'nasa 2. Mamemamuxka ¢ xumuu. 114
OTHOCHTENbHBIE aTOMHAS! M MOJIEKYJISIpHAsi MAacChI. 1
14 | MaccoBast 101 SJIeMEHTa B CJIIO)KHOM BEIIECTBE. 1
15 | Onpenenenre GOpMYITbI CIIOKHOTO BEIIECTBA IO MACCOBBIM JIOJISIM 1
3JIEMEHTOB B BEIIECTBE.
16 | YwucThle BemecTBa U CMECH. 1
17 | O0BéMHAN MO ra3a B CMECH. 1
18 | MaccoBast 105 BEIIECTBa B pacTBOpeE 1
19 | Pemenue 3a1a4 1o ONpeIeIeHUIO0 MacCOBOM JIOJIM BEIIECTBA B PACTBOPAX. 1
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20 | IlIpakmuueckan paboma Ne 3 «[IpurotoBiieHrue pacTBOpa ¢ 3aJIaHHON 1
MAaCCOBOM J0JIEW paCTBOPEHHOTO BEIIECTBAY.

21 | MaccoBas 10Ji IPUMECCH. 1

22 | Pemenue 3a/1a4 ¥ ynpaxHeHu# no remMe «MaTeMaTHKa B XUMHI. 1

23 | Koumponvuasa paboma Ne 1 no reme «MaTeMaTHKa B XHMHI. 1

24 | I'nasa 3. SIBj1eHNs1, IPOMCXOASIIKE C BEIECTBAMH. 74
Paznenenne cmeceit. CriocoOwl paszneneHus cMeceit. umbTpoBaHHeE. 1
Ancopbuus.

25 | ductwisiuus uin neperouka. Ilpakmuueckasn paboma Ned «BruipaniBanue 1
KPUCTAJIJIOB COJIM (JIOMAIIHUN SKCIEPUMEHT).

26 | Ilpakmuueckas pavoma Ne 5 «O4ncTKa MOBAPCHHON COJINY. 1

27 | XuMHYeCKHE peaKIMH. Y CIOBUS MPOTEKAHUS U MPEKPAIICHUS XUMHUYECKIX 1
peaKuuid.

28 | Ilpusnaku xumudeckux peakuuii. Ilpakmuyeckas paboma Neb6. «/13yuenuve 1
IpoIiecca KOPPO3HH Kene3ay (JIOMaITHAN YKCIIEPUMEHT)

29 | O6oO0meHre U cucTeMaTr3alys 3HaHUH 110 TeMe «SIBJIeHUs, TPOUCXOAIIHE C 1
BEIICCTBAMI.

30 | Koumponvnas paboma Ne 2 «SIBieHus, MPOUCXOASININE C BEeIIECTBAMM. 1

31 | I'maBa 4. Paccka3sbl 1o XuMHH. 44
Yyennueckas koHpepeHus «Bpinaronuecs pycckue yu4€éHble XUMHUKI. 1

32 | Konkypc cooOmiennii «Pacckaz 0 XUMUYECKOM DJIEMEHTE. 1

33 | Konkypc cooOmiennii «Pacckas 0 XUMUYECKOM BEIIECTBEY. 1

34 | IToroBbIil ypokK 1o Kypcy. 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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