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IHosicHuTEeNLHAA 3aNIUCKA

PaGouast mporpamma i 7 Kjacca COCTaBJIeHA HA OCHOBE MPOTPAMMEI MPOIEIEBTUIECKOTO Kypca
XUMUH TSl yqamuxcs 7 kiaacca ocHoBHo# mikonbl O.C.I'abpuensua, N.I".OctpoymoBa.
[IporpamMma paccumtana Ha 35 wacoB, 1 pa3 B Hememro. [1TaHOBBIX KOHTPOJBHBIX YPOKOB - 2 ,
MPaKTHYECKUX padboT - 6
s peanuzanuu paboueit mporpaMMbl UCTIONB3YETCS YIeOHO-METOAMYECKHUIA KOMIUICKT,
Bmrovaronuii: yueonuk: O.C.I'abpuensn, M.I.OctpoymoB, A.K.AxneOunnn, «Xumus. BBoaHbIH
Kypce» 7 xmacc, Mocksa, Jlpoda, 2014.
OcHoOBHBIE 1IeJIM Kypca:
® [TOITOTOBUTH yYAIIUXCS K U3YUCHUIO CEPhEIHOTO YIEOHOTO MPEAMETA;
® pa3rpy3uTh, HACKOJIBKO 3TO BO3MOXKHO, KYpPC XMMHH OCHOBHOM IIKOJIBI;
¢ c(hopMHUPOBATh YCTOMYMBBIN [MO3HABATEIBHBIN HHTEPEC K XUMUU;
® 0TpabOTaTh TE MPEIMETHBIC 3HAHMSI, YMEHHUS U HaBBIKH (B MEPBYIO OYEPEIb JIJIsl IPOBEACHUS
AKCIIEPUMEHTA, a TAKXKE JUIsl peLICHUs] paCUE€THBIX 3a/1a4 110 XMMUH ), HA KOTOPbIE HE XBaTaeT
BpPEMEHHU NPU U3y4YEeHUHU XUMUU B 8 U 9 Kiaccax;
* [10Ka3aTh SIPKUE, 3aHUMATEIIbHBIC, YMOIIMOHAIILHO HACBIIIEHHBIE TTN30/1bl CTAHOBJICHUS 1
Pa3BUTHUSL XUMHUU, KOTOPBIC YUUTEIb MIOYTH HE MOXKET ce0e MO3BOJIUTH B BEUHOM IIEUTHOTE
y4e0OHOr0 BpEMEHH;
® UHTETPUPOBATH 3HAHUS IO MPEIMETaM €CTECTBEHHOTO IIMKJIa OCHOBHOM IIIKOJIBI HA OCHOBE
y4eOHOU JUCIUILTUHBI «XUMHUS.
JIist TOCTHKEHUS ATUX 1IeJIeH aBTOpaM MPHUIILIOCh OPUEHTUPOBATHCS HA TO, YTO KypC
MIPOIEJCBTUKU HE MPEAYCMOTpEH (eiepabHbIM 6a30BbIM yueOHbIM [11aHOM U H3ydyeHue ero B
IIKOJIE — UCKIIFOUUTENILHO MHUIIMATHBA PyKOBOACTBA. [103TOMY yUeHUKH, KOTOPHIE TPUCTYIAIOT K
00s13aTeTbHOMY H3yYEHHUIO XUMHH B § KJ1acce, OKaXKyTCsl B HEPaBHBIX YCIOBHIX: OJIHU BOOOIIE HE
M3y4aJld MPONEAEBTUKY, APYyTrUe u3ydainu e€ u3 pacuéra 1 yaca B HeIelt0, TPEThU — U3 pacuéra 2
yaca B HeZlelnto. Takoe MojoKeHHne HEKOPPEKTHO B CBETE 3aKOHA O 3alluTe peOEHKa.
CrnenoBaTenbHO, aBTOPBI HE UMEJTH TIPaBa MPU KOHCTPYHUPOBAHUH CBOETO Kypca BKJIIOYATh B HETO
CUCTEMHBIE 3HAaHUSI OCHOBHOT'O Kypca XUMUH, PEAYCMOTPEHHOTO CTAHAAPTOM XUMHYECKOTO
00pa3oBaHMs I OCHOBHOM IIIKOJIBI.
ABTOpaM Ka)KeTCsl, UTO OHU PEUINIIU ITY MpodIemy.

OcHoBHBIE 3a]1aUM Kypca:

1.JlaTb yyammmcsi MNpeACTaBICHUE O XHUMHHM, O €€ II€PBOHAYAJIbHBIX MOHATUSAX Ha
OKCIIEPUMEHTAILHOM U aTOMHO-MOJIEKYJIIPHOM YpOBHE (MOJIeKysa, aTOM, YHMCTO€ BEIIEeCTBO H
CMECh, XUMUYECKHUI JIEMEHT, POCTHIE U CIOKHBIE BEIIECTBA, 3HAKH XUMHYECKUX 3JIEMEHTOB);

2.ChopmupoBaTh yMeHHsI HAOMIOIaTh U OOBACHITH XUMHUECKHUE SIBJICHUS, MPOUCXOAIINE B
pHUpo/Ie, OBITY, IEMOHCTPUPYEMBIE YUUTEIIEM;

3.ChopmupoBars ymMeHHE O€30MacHON pabOTBI C BEIIECTBAMH, BBITIONHATH HECIOXKHBIC
XMMHYECKHE OTIBITHI, COOTIOAATH MPaBUiIa TEXHUKH 0€30MacHOCTH;

4.BoCcIUTHIBaTh JIEMEHTBI HKOJIOTUYECKON KYIbTYPHI,

5.Pa3BuBaTh JIOTMKY XUMHYECKOTO MBILICHHUS.

6.@opMupoBaTh y y4YalIUXCA YMEHHWE TMPUMEHSTh TIOJyYCHHbIE 3HAHUS K PEHICHUIO
MPaKTUYECKHX 3a/1ay.

7.Pemiath 3agaud Ha BBIYHCIICHHE MAacCOBOW JOJW JJIEMEHTAa B BEIIECTBE, MAaCCOBOW O
pPacTBOPEHHOTO BEIIECTBA, HA CMEIIIMBAHNE, Pa30aBlIeHUE  KOHIIEHTPUPOBAHUE PACTBOPOB.

Ucxonast 3 3agad o0yueHus, crenmduka Kypca B TOM, YTO OH C OJIHOW CTOPOHBI JOJKEH

croco0cTBOBaTh (hOPMUPOBAHUIO XMMHUYECKON KYIBTYPBl, C JAPYLOMl CTOPOHBI — 3alI0KHUTh
dvHIaMEeHT U1 JANBEHENIIEro N3YUYEHUs XUMUSL B CUCTEMHOM Kypce 8-11 KiaccoB, HE 3aBHCHMO OT
BBIOpaHHOM IMKOJIOW mporpammbl. C  y4eTOM BO3PACTHBIX MCHUXOJOTHYECKUX OCOOCHHOCTEH
yJaIuXcs KYpPC HACBINICH JEHCTBUSIMHU, PaOOTOW C Pa3aUYHBIMH OOBEKTAMHU, MPEAMETaMH: OH
CTPOUTCSI HA OCHOBE MPOCTEHINUX IKCTIEPUMEHTOB U HAOJIIOICHUH.
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JanHas AucruIUIMHA, HapsAay ¢ Ouojoruen, 3Koyiorued, (Qu3uko W T.M., BXOAWUT B
oOpa3zoBarenpHy0 00sacTh «EcTecTBO3HAHHEY.

[Iporpamma mocTpoeHa € y4e€TOM MEXKIPEIMETHBIX CBs3ed C KypcoM (HU3MKH Kilacca,
OMOJIOrMH, DKOJIOTHH, MATEMATHKU.

[To oKOHYaHMIO WM3YYEHUS MPOIEACBTUYECKOTO Kypca OOy4YarOIIMKCS JOJKEH MPUMEHSThH
MOJTyYCHHBIE 3HAHUS U YMEHUs JUIsi 0€30MacHOr0 MCIOJIb30BAaHMsI BEIIECTB M MAaTEpUAIIOB B OBITY,
CEJIbCKOM XO3SIMICTBE U Ha NMPOM3BOACTBE, PEIICHUS MPAKTUYECKUX 3a/1ad B IIOBCEJHEBHOW KU3HU,
IPENYNPEXKACHUA ABICHUN, HAHOCSINUX BPEJ 3J0POBBIO YEJI0BEKA U OKPYKAIOLICH cpere.

Kypc cocTout u3 4eTbIp€x 4dacTteu — TeM.

IlepBas Tema Kypca «XUMUS B LICHTPE €CTECTBO3HAHUSAY - TO3BOJISET aKTYaIU3UPOBATh
XUMHUYECKHUE 3HAHUS yUalUXCsl, TIOTyYSHHBIC Ha YPOKaX MPUPOIOBEACHUS, OMOIOTHH, Teorpaduu,
Gbu3MKKM U IpYrUX HayK o mpupoje. Takoi moaxo Mo3BOISET YMEHBIIUTh ICUXOJIOTHUECKYIO
Harpy3Ky Ha y4aluxcs, CBSI3aHHYIO C MOSIBJICHUEM «HOBOT0Y» MPEAMETa, CMEHUTh TPEBOXKHbBIC
0’KMJIaHUSI HA MOJIOKUTEIbHBIE SMOLIUU «BCTPEUU CO CTApbIMU 3HAKOMBbIMMWY. [lapamiensHo
MIPOBOAMTCS MBICITb 00 HHTETPUPYIOIICH POJIU XUMHUU B CUCTEME €CTECTBCHHBIX HAYK, 3HAYMMOCTH
3TOr0 MpEeIMETa JUIsl YCIEIHOTO OCBOEHUSI CMEXHBIX ITpeAMETOB. B koHEeUHOM cueTe, Takas
MEXIIPEIMETHAsT MHTErpalys CIOCOOCTBYET (POPMUPOBAHHUIO €AUHON €CTECTBEHHO — HAYIHOU
KapTUHBI MUPA YK€ Ha Ha4YaIbHOM dTare 00y4eHHs] XUMUH.

B cootBercTBUU € TPEOOBAHUAMHU I'OCYIaPCTBEHHOIO 00pa30BaTENbHOIO CTaHapTa B Kypce
MOA4YEPKUBACTCS, UTO XUMUS — HayKa 3KcnepuMeHTanbHas. [loatoMy B 7 Kitacce paccMaTpuBarOTCs
MOHSATHSA, KaK «OKCIIEPUMEHTY, «HAOIIOICHUEY, KU3MEPEHUEY, KOTHCAHUEY, «MOJICTUPOBAHHUE,
«THUIIOTE3a», «BBIBOIY.

Jyis oTpabOTKM MPAKTHYECKUX YMEHUH M HABBIKOB aBTOPBI OTOOPAIIN HECIIOKHBIE U
MICUXOJOTHYECKH JOCTYITHBIE ISl CEMUKIACCHUKOB JTaOOPAaTOPHBIE U MPAKTUYECKHE PabOThI,
3HAKOMBIE UM 10 HaYaJIbHOMY KYPCYy €CTECTBO3HAHUS U 10 IPYTUM €CTECTBEHHBIM JUCIUTIIMHAM:
3HaKOMCTBO C HECJIOKHBIM J1a00paTOpHBIM 000py10BaHHEM (YCTPOMCTBO (PU3UYECKOTO IITATUBA,
HarpeBaTeJIbHBIX TPHUOOPOB, FJIEMEHTAPHOM XUMUYECKON MTOCY/IbI, KOTOPYIO OHH IMPUMEHSIIA Ha
0osee paHHHX dTarmax o0y4eHus ), IPOBEACHUE MPOCTEHIIINX oOmepaluii o0palleHus ¢ TaKUM
000pyZIOBaHUEM U XMMUYECKUMH BEIIECTBaMH ( ITPaBHJIa HArPEBaHUsI, COOIOICHIE HECIOKHBIX
MpaBWJI TEXHUKHU 0€30MacHOCTH, PUKCUPOBAHNE PE3YIbTaTOB HAOMIOCHUS, UX aHAIIU3 U T.1.). DTON
1IEJTU CIIOCOOCTBYET MPETyCMOTPEHHBIN B KypCce TOMAlTHUN XUMUYECKUN IKCTIEPUMEHT, KOTOPBIN
MOJIHOCTBIO COOTBETCTBYET TPEOOBAHUSAM TEXHUKH 0€30MaCHOCTH MPU €0 BHIMOJIHEHUN U
oOecreunBaeT yuieamme u3 MpakTUKA 00YISHHUST XUMHUH dKCIIEPUMEHTATbHbBIE PaOO0ThI
MIPOJOIKUTENHFHOTO 110 BpeMeHHU XapakTepa («BripammBanue KpuctamioBy, «Habmonenue 3a
KOppO3Uel METAILIIOBY).

Bropas Tema — «MareMaTrka B XUMHUHNY - IO3BOJISIET OTPAOOTATh pacu€THbIC YMEHUS U HABBIKH,
CTOJIb HEOOXOMMBIE MPU PEIICHUH XUMHUUYECKHX 3a]1a4, I KOTOPBIX KaTacTpOPUIECKH HE XBaTaeT
BPEMEHH B OCHOBHOH IIKOJIE, B IEPBYIO O4Yepeb 3a7a4 Ha 4acTh OT I[EJIOTO (MaccoBasi IO
AJIEMEHTA B CII0)KHOM BEIIECTBE, MaccoBas U 00bEMHAs! 10JI1 KOMIIOHEHTOB B CMECH, B TOM YHCJIE
u gonu npumeceit). Kak BuHo, 0TpabaThiBaeTCs HE CTOJNIBKO XMUMHSI, CKOJIBKO MaTeMaTHKa.
Tpetbs Tema — «SIBICHUS, TPOUCXOIAIINE C BEHIECTBAMUY - AKTYAIM3UPYET CBEICHUSI YUAIINXCS
M0 IPYTHM TpeAMeTaM O (PU3UUYECKUX U XUMUYECKUX SBIEHUSX, TOTOBUT UX K U3YUEHUIO
XUMHUYECKOTO TIpoIiecca Ha 00Jiee cTapIieil CTyleHn 00y4deHus.

Yersépras Tema — «Paccka3bl 10 XUMUKY - MPU3BaHa MOKa3aTh SPKUE, 3aHUMATEIIbHBIE,
AMOITMOHAIBPHO HACKHIIICHHBIC AMTU30/Ibl CTAHOBJICHUS U Pa3BUTHS XUMHUH. OHA COIEPKUT
3aHMMATEeIbHBIE 1 MHTEPECHBIE ITIOJIBI O BEIUKUX XUMHKaX, 00 OTEIbHBIX XUMHUECKHUX
BEIIIECTBAX W HEKOTOPHIX XUMHUECKHUX MPOIIECcCax.

Nzydenue mpeniaraeMoro Kypca npeaycMaTpuBaeT u 60jee IIMPOKOE UCIOIb30BAaHUE aKTHBHBIX
dhopm 1 METOI0B OOYUEHHS: TTOBBIIICHHUE YACIBHOTO BECa CAMOCTOSATEILHON paboThl B 00y4UeHUH (
HaIrpuMep, MpU MPOBEACHUH IOMAITHETO0 XUMUYECKOTO HKCIIEPUMEHTA), B TOM YUCJIE MPU
MOATOTOBKE COOOIIEHNI HAa yUeHHUECKHEe KOH(EPEHINH, 3alIUThI POEKTOB, 00CYXKIECHUE
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PE3yNITAaTOB IOMAIIIHETr0 YKCIIEPUMEHTa, BEIOOp 00BEKTA /ISl TOJATOTOBKU COOOIIEHUS IIH TTPOSKTa
u ap.

[Ipennaraemblii Kypc MpeyCMaTpUBaeT IUPOKOE PA3BUTHUE TAKUX JIOTHUECKUX ONEpaluid
MBIIJICHHS], KaK aHAJIM3 U CUHTE3, CPAaBHEHUE Ha OCHOBE aHAJIM3a U CUHTE3a, 0000IIeHHE,
BBIJIBUOKEHUE U MOJITBEPKICHUE WU OMPOBEP)KEHUE TUIIOTES U T.]I.

ABTOpBI IOYTH HE 3aTPOHYIU TPeOOBAHMI CTaHAAPTAa XUMUYECKOTO0 00pa30BaHUs /JIsi OCHOBHOM
IITKOJIBI, HAITPUMEP, 3HAKW XUMHUYECKUX SJIEMEHTOB U ()OPMYJIBI BEIIECTB CEMHUKIACCHUKH
BBIYYMBAIOT TOJBKO IO KEJIAaHUI0, CaMH K€ (POPMYJIbI BEIIECTB HE BBIBOJSATCS, PABHO KaK U
YpaBHEHUS XUMUYECKUX PEAKIUNA, KOTOPBIE SBISIOTCS MaTEpPUATIOM JIJIs U3yUYEHHUs B 0053aTeIbHOM
Kypce XUMHHU.

HJIaHl/IpyEMble pe3yJabTaTbl 0CBOCHUA yqeﬁﬂoro npeamerTa
JInyHOCTHBIE:

® B IICHHOCTHO-OPUEHTALMOHHOM c(hepe — YyBCTBO FOPAOCTH 32 POCCUMCKYIO0 XUMUYECKYIO
HayKy, TyMaHU3M, OTHOIIIEHHUE K TPYyLy, LE€JICYCTPEMICHHOCTD;

e (opMHUpOBaHHE IIEHHOCTHU 3/J0POBOTO U OE30MAaCHOTO 00pa3a KU3HU; YCBOCHHE TIPABUII
MHUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€3011aCHOTO MOBEACHMSI B UpE3BbIUAHBIX CUTYAIUsX,
YTPOXKAIOUIUX KU3HU U 340POBbIO JIIOJIEH;

® B II03HABATEJIbHOW (KOTHUTHBHOM, MHTEIUIEKTYyaIbHOMN) chepe — yMEHHE yIpaBiIATh CBOCH
ITI03HABATEJIBHON JEATEIbHOCTBIO.

e (opMHUPOBaHHE OCHOB SKOJIOTUYECKOH KYJIbTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO DKOJIOTHYECKOTO MBILIIEHUS, Pa3BUTHE OIBITA SKOJIOTHYECKU OPUEHTUPOBAHHON
pedIIeKCUBHO-0LIEHOYHON U MPAKTUUECKONW JESATEIbHOCTH B AKU3HEHHBIX CUTYaLlUsX;

MeranpeaMeTHbIE:

® YMEHHE CaMOCTOSITEIbHO OINPENENIATh LIeJIM CBOEro 00y4YeHHUs, CTaBUTh U (POPMYIUPOBATH IS
ce0s HOBBIE 3aJaud B y4y€Oe M IO3HABATEJIbHOW JEATENbHOCTH, Pa3BUBATh MOTHUBBI U
HMHTEPECHI CBOEH MTO3HABATEIIbHON 1EATEIbHOCTH;

® YMEHHE CaMOCTOSITEJIbHO IUIAHUPOBAaTh IyTH JIOCTIDKEHUs 1ele, B TOM 4HCIe
albTepHATUBHbIE, OCO3HAHHO BbIOMpaTh HambOoznee 5P EeKTUBHBIE CIOCOOBI pelIeHus
y4eOHBIX M MMO3HABATENbHbIX 33/a4;

® YMEHHE COOTHOCHTH CBOM JCHCTBUS C IUIAHUPYEMBIMH pE3YJIbTaTaMH, OCYILECTBIATh
KOHTPOJIb CBOEH JEATEIIbHOCTH B MPOLIECCEe JOCTHXKEHUS pe3yibTara, ONpeleNiaTh Coco0bl
NEeHCTBUIM B paMKax HpPEIOKEHHBIX YCIOBUN M TpeOOBaHMI, KOPPEKTUPOBATH CBOM JEii-
CTBUS B COOTBETCTBUM C U3MEHSIIOIIEHUCSA CUTyallneH;

® YMEHHME OILICHMBATh NPABWIBHOCTb BBHIIOJHEHHS y4eOHOW 3agaud, COOCTBEHHbIE
BO3MOXXHOCTHU €€ PELICHHUS;

® BJIaJICHHE OCHOBAMHU CAaMOKOHTPOJISl, CAMOOILIEHKH, MPHUHSTHUS PEIICHUH U OCYIECTBICHUS
OCO3HAHHOTO BbIOOpA B yUe€OHOU M MO3HABATEIBHOM IS TEILHOCTH;

® YMEHHE ONpEIeNATh MOHATHUS, co3JaBaTb O0OOOIIEHHS, YCTAaHABJIWBAaTh AaHAJIOTHUH,
KJIaCCU(UIUPOBATh, CaMOCTOSITENIbHO  BBIOMPAaTh  OCHOBAaHUS U KPUTEPUH  JUId
KJlaccu(UKalMY, YCTaHABIMBAaTh NPUYMHHO-CJIEJCTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE
paccyxaeHue, yMO3akitoueHue (MHIYKTHBHOE, JAETYKTUBHOE W IO aHAJIOTMM) U JielaTh
BBIBOJIbI;

® YMEHHE CO3/1aBaTh, IPUMEHSITH U MPEOOPA30BbIBATH 3HAKW U CUMBOJIbI, MOJIEIH U CXEMBbI IS
pelieHns yueOHbIX U [T03HABaTENbHbBIX 3a/1a4;

® yMEHHE OpraHU30BbIBATh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO IESATEIBHOCTh C yUUTEIEM
U CBEPCTHUKAaMH; paboTaTh MHIUBUAYAJbHO M B TPYIIE: HAXOAUTH OOIIee pelieHHe U
paspemath KOH(DIUKTHI Ha OCHOBE COIJIaCOBaHUS TMO3ULUMNH U Yy4€Ta WHTEPECOB;
(bopMyIHMpOBaTh, APTYMEHTUPOBATH U OTCTAaUBATh CBOE MHEHUE;
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® YMEHHE OCO3HAHHO HCIIOJIb30BATh PEUEBBIC CPEACTBA B COOTBETCTBHH C 3aJa4ei
KOMMYHUKAIMH JUI BBIPA)KEHUSI CBOMX YYBCTB, MBICIEH U MOTPEOHOCTEN; INIAHUPOBAHUS U
peryisiluu CBOEU NEATEIbHOCTH; BIaJCHUE YCTHON U IMCbMEHHOMN PEUblo,
MOHOJIOTHYECKON KOHTEKCTHOM PEYbIO;

e (opMupoBaHHE M Pa3BUTHE KOMIIETCHTHOCTH B 00JIACTH HMCTIOJB30BaHUs WH(OPMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA,

e (opMuUpOBaHME W PaA3BUTHE SKOJOTUYECKOIO MBIIUICHUS, YMEHHE NPHUMEHSITH €ro B
MMO3HABATEIPHOW, KOMMYHHKATUBHOM, COLMAIBHOW TIPaKTUKE U MpodhecCHOHATBHON
OpHUEHTAIIUU.

IIpenmeTtHbIe:

3HATH / IOHUMATh

® XUMUYECKYI0 CUMBOIUKY: 3HAKU XUMUYECKHUX 3JIEMEHTOB, (POPMYIIbI XUMUYECKUX BEIIECTB
Y YPaBHEHUS] XUMUYECKUX PEAKIIHIA;

® OCHOGHbIE XUMUUECKUE NOHAMUA. XUMIYECKIHN OJIEMCHT, aTOM, MOJICKYJIa, OTHOCUTCIIbHEIC
aTOMHas U MOJICKYJIApHas MacChbl, BEICCTBO, MAaCCOBas U o0beMHas A0JIM, XUMHUYCCKaA pCaKIus;

yMeTb
® HA3bl6AMb: XUMUUECKUE DIIEMEHTHI;

e onpeodenamp: COCTaB BEUIECTB M0 X (Hopmynam,;

® oOpawyampca ¢ XUMUIECKON TTOCYI0HN U TabOpaTOpHBIM 000pPYI0OBAHUEM;

® gblHUCIAMDb: ATOMHYIO U MOJICKYJAPHYIO MACChbl; HNPOU3BOAHUTHL PACUCT MACCHI OCHOBHOI'O
BCILICCTBA IO MAaCCC BCUICCTBA, COACPKALICTO OIIPCACIICHHYO MAaCCOBYIO NOJIFO anMeceﬁ u Jpyrue
MOI[I/I(i)I/IKaHI/IOHHI)IC PpacyCThI C UCITIOJIB30BAHHUEM 3TUX MOHSTHUH.

® CIO0JIb30BATH NMPUOOPETEHHbIE 3HAHUS U YMEHUSI B NMPAKTHYECKOH JeSATeIbHOCTH H
MOBCEAHEBHOM *KU3HU IS

® 0€301IaCHOTr0 O6paH_IeHI/I$I C BCUICCTBAMU N MaTCpUaJIaMM;

© DKOJIOTMYCCKH I'PaMOTHOI'O IIOBECACHUS B OKPY)KEII-OH_Ieﬁ cpeac;

¢ OIICHKH BJIMAHUA XUMHUYCCKOTI'O 3aIrpA3SHCHUA Oprxcanmeﬁ CpeAbl Ha OpraHru3M YCJIOBCKA,
o KpHTquCKOﬁ OLICHKHU I/IH(i)OpMaI_II/II/I 0 BCHICCTBAX, UCIIOJIB3YyCMbIX B 6BITy;

® [IpPUT'OTOBJICHUA PACTBOPOB 3aJlaHHOM KOHICHTPAlUH.
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Conep:xanue yueOHOT0 npeamera

Xumus B neHTpe ecrectso3Hanus (11 yacos)
XUMUA KaK 4acTh €CTeCTBO3HaHUS. [Ipeamer xumuu.
MeTo/1p1 U3y4eHHs €CTECTBO3HAHMUSL.
[Tpaktuyeckas padora Ne 1 «3HaKoMCTBO ¢ 1abopatopHbIM 00opyaoBanueM. [IpaBuia TeXHUKH
0e301acHOCTH MpU padoTe B XUMHUYECKOM KaOUHETEY.
[TpakTuaeckast paborta Ne 2 «HabmoaeHue 3a ropsiieii cBedeid. Y CTpoCTBO CITUPTOBKH.
[TpaBuiia paboThI C HarpeBaTEIbHBIMU TPUOOPAMI.
MonaenupoBanue
XuMHYecKasi CHMBOJIUKA
Xumus v (pu3nKa. YHUBEPCATbHBIN XapaKkTep NOJI0KEHUH MOJIEKYIAPHO-KUHETHUECKOW TEOPHH.
XuMmus u ¢pusnKa. ArperaTHble COCTOSIHUSI BEIECTBA.
Xumus u reorpadus.
Xumus 1 OUOJIOTHS.
KauecTBenHbie peakiiii B XUMHH.

Marematuka B xumuu (10 yacon)
OTHOCUTENBHBIE AaTOMHASL U MOJIEKYJIIPHAsA MACCBHI.
MaccoBast 1011 XUMHUYECKOI'0 JIEMEHTA B CJI0KHOM BEILIECTBE.
YucThle BelecTBa U CMECH.
O0ObeMHas 107151 KOMIIOHEHTa ra30BOi cMecH.
MaccoBas 107151 BeliecTBa B pacTBOpeE.
[Tpaktuyeckas padora Ne3 «IIpuroToBiaeHue pacTBopa ¢ 3aJaHHON MacCOBOM JOJei
PacTBOPEHHOT'O BELIECTBAY.
MaccoBas 105151 npuMeceil.

SIBaenusi, npoucxoasinye ¢ BemecreamMu (9 4acon)
Paznenenne cmecen.
OuIbTPOBAHKE.
AncopOrusi.
JucTunnsamus.
[Tpaktryeckas pabora Ne 4 «Pa3nenenue cMmeceiy XuMudyeckue peakiuu.
[TpakTrueckast padota Ne5 «O4vncTka MOBapeHHON COIN.
XVMMHYECKUE PEAKLINH.
IIpu3HaKyM XMMUYECKUX PEAKIUH.
[TpakTtnyeckas padora Ne 6 «Koppo3ust MeTanaoB»

Paccka3sbl no xumum ( 4 yaca)
Bergaromuecs pycckue y4eHble-XUMUKH
Moe nmo0uMoe XUMHUYECKO€E BEIIECTBO

OcHoBHbBIE H3y4YaeMble BONPOCHI:

XuMHA Kak 4acTb ecTecTBO3HaHudA. IIpenMer xummu. MeTonabl M3y4eHHUsI €CTECTBO3HAHUS.
MonenupoBanue. XuMHUecKas CHMBOJUKA. XHUMHUS U (uU3MKa. YHHBEpPCAIbHBIA XapakTep
MOJIOKEHUHA MOJIEKYJISIPHO-KMHETUYECKOM Teopuu. Xumus U (U3uKa. ArperatHble COCTOSHUS
BeulecTBa. Xumus u reorpadus. Xumus u Ouonorus. KadecTBeHHble peaklMM B XHMHH.
OTHOcHTENbHBIE aTOMHAsE U MOJIEKYJSIpHas Macchbl. MaccoBasi A0S XMMHYECKOIO 3JIEMEHTA B
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CI0XKHOM BemecTBe. Uucthie BemecTBa M cMecu. OObeMHast OISl KOMIIOHEHTa Ta30BOM CMECH.
MaccoBass nons BemiecTBa B pacTtBope. MaccoBas nonsi mnpumeceil. Paszgenenue cmecei.
QunbTpoBanue. AxcopOmus. JucTwiuranusa. XuMHUecKHe peakuuu. [Ipu3HaKM XHMHYECKHUX
peaKkuid.

[TpakTuyeckue paboOTHI:
Ilpakmuueckasa paboma Ne 1 «3HaKOMCTBO ¢ JJabOpaTOpHBIM 00OpynoBaHueM. [IpaBuiia TEXHUKA
0€30IMMacHOCTH NP padoTe B XUMUYECKOM KaOHHETe (JTabopaTopum)y.
Ilpakmuueckasn paboma Ne 2 «HabnroaeHue 3a ropsiieii cBedeil. Y CTpoiCTBO CIUPTOBKH.
[IpaBuia paboThI ¢ HArpeBaTEIbHBIMUA TPUOOPAMID.
Ilpakmuueckas pavoma Ne3 «lIpurotoBieHue pacTBopa ¢ 3aIaHHON MacCOBOM J10Jei
PacTBOPEHHOI'O BELIECTBA.
Ilpakmuueckas padomut Ne4d «BoipaliiBaHrue KPUCTAIIIOB COJIN.
Ilpakmuueckana paboma Ne5 «OuncTka NOBapEHHOU COJIN».
Ilpakmuueckas pavoma Ne6 «Koppo3usi METAIIOBY.

[TporpamMma npeaycMaTpuBaeT Kak yCTHBIE TaK U MUCbMEHHBIE (DOPMBI KOHTPOJIIS 3HAHUH, &
TaK e MpakTUYeCKue paboThl U JOMAILLIHUE SKCIIEPUMEHTBI, TAKUE KaK:
[TpoaomKUTENEHOCT TOPEHHSI CBEUU B 3aBUCHMOCTH OT 00beMa BO3yXa.
Juddy3us HOHOB IepMaHTaHaTa Kanus B Bojie. M3yuenue ckopoctu quddy3uu a3po30odei.
Huddysus caxapa B BoJeE.
AncopO1yst aKTUBUPOBAHHBIM YIJIEM KPACsAIUX BELIECTB MENCH-KOJbL. 2. AncopOuus
KYKYPY3HBIMH MaJIOUKaMH I1apOB MMaxXy4uX BEIIECTB.

TemaTuueckoe INIAHUPOBAHUE
(1 gac B Hegemto, Bcero 35 yacoB) YMK O.C. I'abpuensina

KonuyecTBo yacos
Ne Tema pasnena ITo nporpamme Ilo padoueii K.p. ILp.
0. C. nporpamme
I'abpuensina
1 XuMus B UEHTpE 11 11 - IT/p Nel,
€CTECTBO3HAHMSI. I1/p Ne2
2 MaremaTtruka B XUMHH. 9 9 K/p Nel IT/p Ne3
3 SABnenus, 11 11 K/p No2 I1/p Ne4,
MIPOUCXOMSAIINE C IT/p Ne5,
BELICCTBAMM. I[T/p Ne6
4 Pacckasbl mo xumuu. 4 4 - -

Hroro: 35 35 K/p-2 I/p-6
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KaneHnapHo—TeMaaneCKoe IJIAHUPOBAHUE
MPONEIEBTUYECKOr0 Kypca «XuMusi. BBoHbBIN Kypc. 7 Ki1acc»
O. C. TI'abpuensn, U.T. Octpoymos u A. K. AxneOunun
(1 gac B HEAENIO B TEYCHHE rO/a, 35 4acoB)

Ne Broaumble onopHble XUMUYECKHE OHATHUS H IIpakTHyeckue n OoopynoBanue Jarta

ypo Tema ypoka npeacrabjenus. PopmupoBanue KOHTPOJIbHbIE PaldoThI, JdomaiHee 3agaHue

Ka CIeHHATbHBIX HABBIKOB JIa0opaTopHbIEe ONbBITHI

I''TIABAl. XUMHUSA B HEHTPE ECTECTBO3HAHMHS (11 yacos)

1 Unempyxmaoic EctectBo3Hanne — komruiekc Hayk o npupoze: | M. Komnekuus pa3Hbix IIpobupku, 0Opasib § 1. 01.09
no T5h. ($u3MKH, XUMHHU, OMOJIOTHHU U Teorpaduu. MIPEAMETOB, U BEIIECTB JUIA CocTaBUTh IPOCTON
XuMHs KaK 4yacTh €CTeCT- ITonoxwurensHOE U OTPULIATENBEHOE ¢ororpaduii npeaqmMeToB uccienoBanus Gpuzny. wiaH § 1
Bo3HaHHUs. [Ipenmer xumun BO3/CHCTBHE YEJIOBEKA Ha MPUPOTY. U3 QIMIOMUHUS IS CBOWCTB

IIpeamer xumuu. Tena u Bemecta. CBoiicTBa WUTIOCTPALK UAEU
BEIIECTB KaK WX MHIUBHUIyaJbHEIC TPU3HAKH. «cBoiicTBa —
CBoiicTBa BEIIECTB KAK OCHOBA UX IIPUMECHEHUS | TIPUMCHEHUE)

2 HabmoneHne u sKCIepiuMeHT HabnroieHne xax OCHOBHOM METO/I IT03HAHUS J. YuebHoe Cru4kwy, CIIUPTOBKA, § 2. 08.09
KaK METOMBI H3Y4ICHUS OKPY’KAIOMIETo MHUpa. Y CIIOBHSI TPOBEACHUS obopynoBaHue, CyXoe roproyvee [MonroToBka K IpaxT.
€CTECTBO3HAHMS U XUMHH HalOmoieHus1. ['unoresa kak MpeanoioKeHue, UCTIONB3yEMOE Ha ypOKax pabore Ne 1 (c. 14).

00BsCHSIONIEE WK TPEICKa3bIBAIOIIEE POTE- ¢u3nku, OHOJIOTHH, Hapucosatb 3HaKkH,
KaHHe HaOIII01aeMOT0 SIBIEHHS. DKCIIEPUMEHT. | reorpapuu U XUMHU. 0003HavaroIue npaBuia
JlabopaTopusi. DKCIIEPUMEHT JTA00PATOPHBIN U 9. Hayunoe TEXHHUKHU 0€30MacHOCTH
nomamHui. CriocoObl GUKCUPOBAHHS HaOJIO/IEHUE U €T0 P BBITIOJIHEHUH
pe3ynbpTaToB dKcnepuMenTa. CTpoeHue omnucanue. M3ydenue XMMHUYECKHUX OIBITOB
TUTAMEHH CBEUYH, CyXOT'0 TOPIOYEro, CIMPTOBKH | CTPOCHUS IUIAMEHU

3 WucTpyxTax [IpaBuna TexHuku 6e3omacHocTy nmpu padore B | Mpakruyeckas [TpoOupku, KoJIObI, Odopmurs otuer o 15.09
o Th. XUMHYeCcKoM KabuHeTe. JlabopaTtopHOe padora Ne 1. BOPOHKH, IIMIIMHJIPEL, CTYIl | pabore.

IL.P. Ne 1. 3naxkomcTBO C 1a- o0opyoBaHue: yCTPOHCTBO, HA3HAUCHHE, Ka C [IECTUKOM, IMoaroroBka k
6opaTOpHBIM 000PYIOBAHUEM. MpUEMBI 00palleHUs ¢dapdoposas gamrka s MPAKTHIECCKOH
IIpaBuna TeXHUKH BBIIIAPUBAHUS paboreNe2

0€30IacHOCTH




WHucTpyxTax HabGmonenue. Y cTpoHCTBO CIMPTOBKH U I[IpakTHyeckas CrnuproBKa, CIIMYKHY, [oaroroska no xmagoB | 22.09
no Th. IpaBmiIa 00paIeHNs C HArpeBaTEIbHBIMH padora Ne 2. JIy4Hu-Ka, CTEKJIIHHAs o TemaM: «M3 ncropun
I1.P.No2 npudopaMu TpyOKa, dapdopoBas n300peTeH.
Habmonenue 3a ropsimeii cBe- IUTaCTHHA 3eKTpoopHOH
4qoi. YCTpoiicTBO U paboTa MaluHb», «cTopus
CIIHPTOBKH. TIOSABIICHUS TTI00YCa»
MonenupoBaHue Monenu kak abcTparupoBaHHbIE KOITHU . Dnexrpodopnast mammHa| ['nobyc, kapTa, MyJIshKA § 3. 29.10
M3y4aeMbIX 0OBEKTOB M IPOLIECCOB. Moienu B JICHCTBUM. OpraHOB M CUCTEM OPraHoB | BBIyYMTH CHMBOJIBI C
B (u3uKe. DIeKTpoOpHas MaIIHA KaK ['eorpaduueckue Monieny | pacTeHuUi, )KUBOTHBIX U Ha3zBaHusAMH 10
abcTparupoBaHHasi MOJIENb MOJIHHH. (roGyc, kapra). buo- YeJoBeKa, MOJICIH XUMHYECKHX DJIEMEHTOB
Monenu B Guonorun. bronormueckne JIOTHYECKUE MOJICIIH KPHCTAJUTHYECKUX (H, C,N, O, Na, Mg, Al,
MYJBDKA. MoJen B XUMHHU: MaTepHaIbHbIC (MyJISDKH OPTaHOB M CHICTEM | PELIETOK, MOJICKYIT Si, P,S)
(Mozenu aTOMOB, MOJIEKYJI, KPHUCTAIIIOB, OpTaHoOB pacTeHUH,
annapaToB M yCTAHOBOK) U 3HAKOBBIC KHMBOTHBIX M 9EJIO BEKA).
(XMMHYecKue 3HaKH, XUMHIECKUE (hOPMYIIBI duzndeckue 1 XUMUIECKUE
Y XMMHUYECKHE YPaBHEHUS ) MOJZENU aTOMOB, MOJIEKYJI
Be-LIIECTB U MX KpHCTall-
JIMYECKUX PEIIETOK
Xumudeckue 3HaKu U popMysbl | XUMUYECKHUH dJIeMEHT. XUMH-YeCKUE 3HAKH. M. IlIapocTepxkHEBbIE [TapocTtepxHe-BbIe §4. 06.10
Xumnueckue popmyiisl. Ix o603HaueHue, MOJIEJIA BOJBI, yIJIe- MOJIEIIM MOJIEKYJI BEIIECTB, | JloMallHuii ONbIT
MPOU3HOUIEHUE U HHPOpPMAIKsi, KOTOPYIO OHU KHCJIOTO M CEPHUCTOTO TUIACTUIIUH, «H3roToB- nexue
HecyT. MHaekcsl u koa¢duuunents. [Ipocteie 1 | Ta30B, MeTaHa. [ICX5 MoJIeIeit MOJIeKyII Be-
CJIOKHBIE BEIleCTBA [ 0. Uzrorosnenue IIECTB U3 IJIaC-THINHAY .
Mozenel MOJeKy Briyu. cuMBoOJIBEL U
XMMHUYECKHUX BEIIECTB U3 Ha3BaH 3JieMeH- ToB (Fe,
ILIACTUIINHA Au, K, Ca, Cu, Hg, Pb,
Ag, CI, Cr, Zn)
Xumust 1 pu3uKa [onsATHS «aTOM», KMOJIEKYIIa», KAOHY. J. O0pasisl TBEpIBIX MOJICITH KPHCT. PEIIETOK, § 5. 13.10
OCHOBHBIE TIOJIO)KEHHUSI AaTOMHO- BEILECTB KPUCTAIIIN- noprper M.B. JlomamHui onelt
MOJICKYJISIpHOTO yueHus. Kpucrammueckoe YECKOT0 CTPOCHHUS. JlomoHOCOBa, BOZA B «Auddysus caxapa B

cocTosiHME BemecTsa. Kpucrammdaeckue
pemeTKH TBEPBIX BemecTB. Jnuddysus.
BpoyHoBcKkoe BUXKEHUE

Mopenu kpucTamiu-
YECKUX PEIICTOK.
J3. Pacripoctpanenne

3araxa O€KO0JIOHA, 1y-X0B

WJIN JIe307I0paHTa
(mponiecc nuddysun).
J0. Tuddysus caxapa B

CTakaHe, caxap,
NepMaHraHat KaJjusi,
(hI1aKoH ¢ AyXaMu WU
Je30JI0paHT

BozIeY, «Auddy3us
N€pMaHraHaTa Kajaus B
KETATUHEN
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Boze. Juddysus nep-
MaHTaHaTa Kajaus B

KCIIAaTUHE

8 ArperaTHble [onsiTue 06 arperatHoM coctosiHuy BemectBa. | Jl. Bona B Tpex [InactukoBas OyThIIKa, § 6. 20.10
COCTOSIHUS I'azo00pasHebie, )KUIKUE U TBEP/bIC BEIIECTBA. arperaTHbIX COCTOSHUSIX. BECBI, Pa3HOBECHI, JIE], IToaroroBka KpaTKux
BEIIIECTB Kpucrammmueckue u amop(HbIe TBEpAbIE TBepasle BemecTna. BOJA coOo0LIeHNH 0 MUHE-
BemiecTBa. Pusnueckue u xumudeckue spieHust | JA3. «llepenusanue» panax. 3aganue 8(c. 41)
YIJIEKHCIIOro Ta3a B CTaKaH
Ha ypaBHOBE- IICHHBIX
BECax.
JO. OnsIT ¢ mycTroi
3aKpBITON MIACTUKOBOM
OyTBUIKON
9 Xumus I'eonornueckoe cTpoeHHE MIAHETHI 3EMIIS: J. Konnexnus Munepa- Komneknust MunepaioB u §7. 27.10
u reorpadust AP0, MaHTHUS, TUTOC(Epa. DNEMEHTHBIA COCTaB | JIOB (JIa3ypHT, KOPYHA, TOPHBIX TIOPOJI, TOPIOYHX Haiitu B cka3zax
re0JIOTUYECKUX COCTABHBIX YaCTEH MJIAHETHI. XaJbKOIUPHT, (DIFOOPUT, UCKOIIaeMBbIX, JIyIa ILII.baxoBa «Maina-
MuHepaisl ¥ TOpHBIe TOpoIsl. Marmatudeckue | ranut). Kommekuus XUTOBAsI HIKATYJIKa» U
U 0Ca/IouHbIe (OpraHudecKue u TOPHBIX TOPOA (TPaHUT, «KaMeHHBII IBETOK»
HEopraHU4yecKue, B TOM YHCIIC U TOPIOYHE) pasznuuHbie HOPMBI Kalb OIMCaHNe MHUHEPAJIOB
MOPOJIBI LUTa — MeEJI, MpaMop,
u3BecTHsK). Komnekmus
TOPIOYHX UCKOIIAEMBIX
(Hed T, KAMEHHBIH YTOJIB,
CITaHIIBI, TOPD).
JI. 3yuenue rpanura c
TIOMOIIBIO yBEJINYH-
TEJILHOTO CTEKJIa
10 Xumust 1 6M0JIOTUS XUMHAYECKUHU COCTaB )KUBOW KIIETKU: J3.CriuproBas CrupToBKa, CIIMYKH, § 8. 10.11
HeopraHuyeckre (BoJa 1 MUHepaJbHbIE COJIM) U | SKCTpaKIus Xjiopoduiia CIHPT, TaOIHIIBI O JloMarHuii onbIT
opraHunde-ckue(OeNku, KUPbI, yrIeBOIbI, U3 3€JIEHBIX JINCTHEB CTPOCHUH KUBBIX KIETOK, | «B3aummopelicTeue

BUTAMMHBI) BemlecTBa. IIpocThie U CII0XKHBIE
BEIIIECTBA, UX POJIb B )KU3HEACITEIbHOCTH
opranu3MoB. bruosnormuaeckas poiib BOIBI B
XKHUBOH KieTke. PoTocunTes. Poib xnopodumia
B oTocuHTe3e. bronornyeckoe 3HaueHNE KH-
POB, OeNKOB, 3(UPHBIX MACEl, YIIIEBOJOB U
BUTAMMHOB JUIsl XKU3HEJESITEIbHOCTH OPTaHU3-
MOB

pactenuii. KauecTBeHHas
peakuus Ha OeJoK.

JI. Onpenenenue
COJICPKAaHUS BOJBI B
pactenun. OOHapyxe- HHE
3(UPHBIX Macell B
aTeIIbCHOBOW KOPKE.
OOHapykeHHe Macia B
CEMEHaX TMOJICOTHEYHHKA U

¢bunbTpOBaNIBH OyMara,
ceMeHa MaCIUYHBIX
KYJIBTYp, MyKa, BOJIa B
cTakaHe, MapJisi, Hox
CIIMPTOBBIH PacT BOp

aCKOpOWHOBON KHCTIOTHI
¢ MoJIoM (oTipesiesieHre
putamuHa C B
Pa3IHYHBIX COKAX))»
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IPELKOTo opexa.
OO0Hapy)keHHe KpaxMaia B
NUIIEHUYHON MYKE.

JO. Bzaumopeiictue
ACKOPOWHOBOI KHCIIOTHI C
nozoM (ompeneneHne
ButamuHA C B pa3IHMIHBIX
COKax).

J. Tabnuma «KuBoTHas u
pacTuTeNbHAs KICTKa

11 KauecTBeHHBIE peakiuy B ITonsiTHE O KAYECTBEHHBIX PEAKLUAX KAK O J3. KauecTBeHHas H3BecTroBas Boaa, §09. 17.11
XUMUH peakLusix, BOCIPUHUMACMBIX peaxIyst Ha KUCIOPO/I. CTEKJIIHHAsI TpyOKa, JloMarmHuil onsIT
OPTaHOJICIITUYECKH C IOMOIIBIO 3peHus, ciiyxa, | KauecTBeHHas peakuust Ha | 0Opa3lbl MUIEBBIX «O6HapyxeHue
00OHSHUS. AHaTUTHUECKHH d(DDEKT. YTJIEKHCTIBIH ras. IPOAYKTOB, BOJA, CIMYKH, | Kpaxmaia B IPOIyKTax
OmnpenensieMoe BEIIECTBO U PEAKTHB Ha HETO. JI. IlponyBanue TyduHa, Tabmuna OpraHel | MUTAHEI»
Bo03MOXHOCTh N3MEHEHHS MX POJIH Ha BBIJIBIXaEMOTO BO3/1yXa JyBCTB
MPOTHUBOMOIOKHYIO. yepe3 N3BECTKOBYIO BOAY.
OO0HapyxeHHe
N3BECTKOBOI BOJIBI CpENTU
Pa3JIMYHBIX BEIECTB.
JO. ObHapyxeHue
KpaxMmasa B IpOTyKTax
NHUTaHUS
I'naga Il. MATEMATHUKA B XUMHWHU (9 yacoB)
12 OTHOCHUTEIbHBIC OTHOCHUTEIbHAS ATOMHAs Macca 3JIEMEHTA. . lIkana ob6vekmos T[ICXD, anroputm §10. 24.11
aTOMHas ¥ MOJIEKYJISIpHasT MonexkymnspHas Macca. OnpeneneHue (3aMOK — uenogex, BBIYHCIICHHS Macc
Macchl OTHOCHTEJIFHON aTOMHOI MacChl XUMHUYECKUX yenosex — AO10K0, AON0KO
aneMeHToB 1o Tabimne . Y. Menneneesa. — gycenuya, eyceHuya —
Haxoxnenne oTHOCHTETbHON MOJISKYJISIPHOM ameba, ameba — 6enox,
MAaccHl 1Mo GopmyIie BemecTBa Kak CyMMBI oerox — JIHK, THK —
OTHOCHTEJIFHBIX aTOMHBIX MacC, COCTaBISIIOLINX | MOIEKYA 800bl, MOAEKYIA
BEIIECTBO XUMUUECKUX IEMEHTOB 6800bl — amom 6000poda)
13 MaccoBas 101151 27IEMEHTa B ITonsTue 0 MaccoBOM 10J1€ XUMUUYECKOTO QITOPUTM BBIYUCIEHUS §11. 01.12

CJIO)KHOM BCIIECTBE

aneMeHTa (W) B CJI0XKHOM BEILIECTBE U €€ pacyeT
1o (hopMmyIie BemecTna.

MacCOBOM J0JIK 3JICMCHTA

Borpockl 4, 5 (c. 65)
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14 YucTele BEECTBA U CMECU ITonstue o unctom Bemectse u 0 cMecu. Cmecu | M. Komnexnus pasnuuneix | Kommekuus pa3mmuHbIX § 12. 8.12
ra3oo0pa3Hble (BO3AYX, IPUPOIHBIN Ta3), )KUA- | BHAOB MpaMopa W M3/ICIHHA | BHIOB BEIIECTB, CMECeH, N3yuenue cocraBa
kre (HeTh) U TBepable (TOPHBIE TIOPOJIEL, (WITH MILTIOCTp AT CMC KyJIMHApHBIX CMecei 1o
KynuHapHsie cmecu 1 CMC). n3nenuit) u3 Hero. Cmech STHKETKaM
CMecH TOMOTEHHBIE U TeTepOTEHHEIC PEYHOTO U CaxapHOTO
necka. Komnekmus negru
1 He(PTEenPOTyKTOB.
Komnekims ObITOBBIX
cMmecei (KylInHapHbIX
cmeceit, CMC, mam
MyHeH, HAMUTKOB U JIp.)
15 OO0beMHas 0715 Ta3a B CMeCH [TousiTie 00 06BeMHOM H0IIE () J. [lnarpamMmma coctaBa Anroput™m pemieHus 3agad, | § 13. 15.12
KOMITOHEHTa T'a30BOH CMECH. aTMOC(EpHOTro BO3ayXa. JuarpamMmsl CocraBieHue
CocrtaB Bo31yxa U IPUPOJTHOTO Juarpamma cocraBa JuarpamMmm: coCTaB
ra3a. Pacuer o0beMa KOMIIOHEHTa MIPUPOIHOTO Ta3a BIIBIXaeMOTO U
Ta30BOI CMECH IO ero 00beMHOH BBIIBIXacMOTO BO3ITyXa
JIoJie 1 Ha000pOT
16 Unempyrkmaoic [MousTHE O MaccoBO# 0J1e BelecTBa (W) B AJITOPUTM BBIYUCIICHUS § 14. 22.12
no Th. MaccoBas 10is pacTtBope. PacTBopuTEns U pacTBOPEHHOE MaccoBoit nonu BemectBa | [loarotoBka k
BEIIIECTBA B PACTBOpE BEIIeCTBO. PacueT Macchl pacCTBOPEHHOTO pakTHIecKoii padote Ne
BELIECTBA [10 Macce pacTBOpa U MacCOBOM JoJie 3 (c.77)
PacTBOPEHHOTO
BEIIECTBA U JPYTHE PACUETHI C HCIOJb-
30BaHUEM ITUX MOHITHI
17 Unempyxmaoic IpakTuyeckas [lInarenb, KOJIOBI, BECHI, PacuetHble 3a1auu ¢ 29.12
no Th. padora Ne 3. Pa3HOBECHI, CTaKaH, MEPH. | HUCIOJIL30BAHUEM
IIpakTuueckas paborta TUWIAHID, COJIb, caxap, TIOHATHS «MaccoBast
Ne 3. IlpurotoBieHue pactBopa BOJA, JIOJISL »
C 3aJJaHHOI MacCOBOM AoJeil
PacTBOPEHHOTO BEIIECTBA
18 MaccoBas noss npumecei IToHsiTHE O YMCTOM BEILIECTBE U PUMECH. J. Konnexuus Komnnekuust Munepaisl u § 15. 12.01

MaccoBas tofis mpuMecH (#>) B o0pasiie
HcxoaHoro Bemniectsa. OCHOBHOE BEIIECTBO.
PacueT Maccel OCHOBHOI'O BEIIECTBA 110 MAcCe
BEIIIECTBA, COJICPIKAIIETO OIPEIACICHHYIO
MacCOBYIO JIOJIFO IPUMECEH, U APYyTue
MOIU(PHKAIIMOHHBIE PACYCTHI C
HCITOJIb30BAHUEM DTHUX ITOHATHH

«MwuHepaIsl ¥ TOpH.
TTOPOJTBD».

JO. N3yuenue cocraBa
HEKOTOPBIX OBITOBBIX U
(hapmaneBTHUECKUX
TIpeTnapaTos,
COJZIePIKAIITIX
OTIPEICIIEHHYIO J0JIO
TIPUMECEH, 110 UX ITHU-
KeTKaM

TOPH. [TOPOJIbI, ITUKETKU
OT OBITOBBIX B
(bapManeBTHY. IpernapaToB

W3ydenue coctaBa
HEKOTOPBIX OBITOBBIX U
(hapmaneBTHYECKUX TIpe-
MapaToB MO ATHKETKaM
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19 Pemenue 3ana4 u ynpaxxHeHui 3anaHus Ha KapTOYKax [Moaroroska k koHTponb- | 19.01
1o teMe «MaTemaTHka B Hoii padote Ne 1 o Teme
XUMUI» «MaremaTiKa B XUMHN

20 KonTtponsHas pabora Ne 1 o WnpuBunyanbHEIE 3a0aHAS 26.01
Teme «MaTeMaTHKa B XUMUM) Konrpoabnas Ha KapTOYKax

padora Ne 1
I'/TABA 11l. ABJEHUS, IPOUCXOJAINUE C BEHIECTBAMM (11 yacos)

21 Pasnenenue cmeceit. Crioco0bI pa3ziesieHus: CMecel i OUHCTKa JD. Ilpoceusanue cmecu Bona, macno, myka, caxap, | §16 2.02
1. CrrocoOs1 pa3neneHus BeriecTB. HekoTopele mpocTertme crioco0s! MYKU U CAXapHo20 necka. CUTO, BOPOHKA (c. 83—=85). Jomanauit
cMmecer paszeneHusl CMecel: IPOCenBaHue, OT- Pasoenenue cmecu nopow- | AenUTENbHAS, CTAKAHBI, omsIT «Pa3znenenne

CTauBaHUE, ACKAHTAlMA U Jp. Ka cepbl U JiceNe3Hbix MIECOK, Cepa, JKeJIe3HbIE CMECH CyXOT0 MOJIOKa U
onunok. Pa3nenenue cMecu | OMUIKH PEYHOTO MEeCKay.
MIOPOIIIKA CEePHI U MeCKa. IIpakTHyeckas padora
Paspenenue cMecu BOAbI U Ne 4. BeipamuBaHue
PacTUTENBLHOTO Macia ¢ KPUCTAJUIOB CONu (10~
NIOMOUIBIO ACIUTEINb- HOU MAaIlIHUH SKCIIEPUMEHT)
BOPOHKH.
Llenmpugyeuposanue.
JO. Paznenenne cmecu
CYXOT'0 MOJIOKA U PEUHOTO
TIecKa.

22 2. OunpTpoBaHUE ®dunsTpoBanue B 1abopaTopuH, OBITY U Ha 3. Qunvmposanue [ecok, Bona, uibTp, §16 9.02

npousBoJcTBe. [lonsTHE O PUIbTpaTe

Pasnenenune cMecu BOIbI U
PEYHOTO MecKa.

. ®unstp HloTTA.
Boposka broxnepa. Ycra-
HOBKa ISt (QHIIbTPOBAHHMS
10T BAKYYMOM.
PecrmmpaTopHbIe Macku u
MapJICBBIC MTOBSI3KH.

JI. Uz2omoenenue
00bIYHO20 U CKIAOYAMO20
Gunompos uz gpurbmpo
8AILHOU byMazu Uiy

MapJisi, HOKHHULIBI, HUT-KH,
canderkn OyMakHbIe,
pecnupaTop, IPOTHBOra3

(c. 86—87). Usrotosie-
HUE MapJIeBOM MOBSA3KU.
IIpennoxuts xox
skcrepumenTa «OT-
CTanBaHHUE B3BECH II0O-
pOIIIKa I YUCTKH T10-
CyJBbl U €€ IeKaHTALUA».
[MoxaroroBka gOKIaI0B
«HcTopust BOSHUKHOBE-
HUS IPOTUBOTA3ay,
«H. . 3enunckuii»
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bymaoicnoll cangpemxu.
HO. Uzeomoesnenue
Mapesvix NOBA30K KaK
cpedcmea
UHOUBUOYATILHOLL 3AUUMDbL
8 nepuood snudemuu
epunna.

OtcranBaHue B3BECH
MIOPOILKA JUIsl YUCTKU
TIOCY/IBI B BOJIE U €€
JICKaHTaLusI

23 3. AncopOuus [ousiTue 00 agcopOIMu U afAcopOCHTAX. 3. Aocopbyuonnovie YToab akTUBUPOBAHHBIH, §16(c.87 — 89). lomam- | 16.02
AKTHBUPOBaHHBIN yroib Kak BakKHEHIINi ceoticmea P-P HENCU-KOJIBI, HHUH OIBIT «Ancopouus
a7IcOpOEeHT, ero UCIOoJIb30BaHNe B OBITY, HA AKMUBUPOBAHHOZO Y2IIAL. KyKypy3HbIE NAJIOUKH, AKTUBHUPOBAHHBIM YyTIIEM
MIPOM3BOJICTBE U B BOCHHOM Jieie. Y CTPOHCTBO M. TIpotuBoras u ero OJICKOJIOH, TIPOTHUBOTA3 KpacsIIuX BEIICCTB
MPOTHBOTa3a YCTPOUCTRBO. TIETICH- KOJIBD».

JO. Ancopbuns akTu- «AncopOrus
BHPOBaHHBIM YTJIEM Kpacs- KYKYpYy3HBIMH TTaJ09Ka-
[IUX BEIECTB METICH- MU TTapOB MaXydux
KOJIBL. AcopOmms BEIICCTBY»
KYKYPY3HBIMU TTAJIOUKAMH
MapoB Maxy4yux BEUIECTB
24 Huctunnsus Juctunnsiuus Kak mpoiecc BblIeNeHus J3. [Monyuenue Y4eOHbIi TUCTHILISTOP, §17. 2.03

BEIIECTBA U3 KHUIKON CMECH.
JuctunnupoBaHHas Boaa 1 obnactu ee
npuMmeHeHus. Kpucrammmsanys uin Belapy-
BaHue. Kpucranimsauus 1 BeInapuBaHKUE B
nabopaTopuu (KpUCTAIUTU3aTOPHI U papdopo-
BBIE YAIlIKH JJIsl BBIIAPUBAHUSI) M IPUPOJIE.
[leperonka Hedtu. HedrenpoayKThL.
DpakHOHHAS IIEPEroHKa KUIKOTO BO3IyXa

JIUCTUIUTMPOBAHHON BOJIbI
C TIOMOIIIBIO
J1a00paTOPHOM YCTaHOBKH
JUTSL TICPETOHKH
xunkocreil. Pasnenenue
CMecCH TIepMaHraHaTa i
JUIXpoMaTa Kaus
crocooom
KpHUCTaJLTH3AIHH.

. Koyutexuus «Hedts u
HE(PTETIPOIYKTHI.
Karanuzarop.

JO. Ouucmra 600b1

Komnexuus Hedte 1 Hed-
TENPOAYKTHI, TAOIHIIBI
IlepepaboTka HEQTH

JlomarrHuit oneIT
«OuncTKa BOJBDY
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25 OO0cyxeHuE pe3yIbTaToB DTarbl BeIpAIlMBAaHUS KPUCTAIIOB COJIH. Ionroroska k mpaktuue- | 9.03
paKkTHIecKoit paboTer Ne 4 « cKoif pabote Ne 5.
BripamyBanue KpucTaiios OuncTKa moBapeHHOH
COJIM» (JJOMAITHUH OTTBIT) comu (c. 96)

26 Hncmpykmaoic IIpakTnyeckas CrakaHbl, BOPOH Ka, IIpaxTnyeckas padora | 16.03
no 1h. padora Ne 5. ¢ubTp, NMab. MTATHB, Ne 6.

IIpakTrgeckas padora COJIb, TIECOK, (apdop. Wzydenue mporecca
Ne 5 «OuncTka moBapeHHON yarika, BoJa, CTEKJI. KOPpO3HUH XKele3a
COITM» rajgoJKa (TOMaITHMIA OTIBIT)

27 XUMHUECKUE PEAKIIHN. IlonATne 0 XUMUYECKOH peaKLUu KaK . Ycrpoiicteo PactBOpBI KUCHOTHL, §18. 23.03
YcnoBus MpoTeKaHus U Iporecce MPEBPALICHUs OTHUX BEIIECTB B KHCJIOTHOTO N3BECTKOBOI BOJIB, JomamHuii onslT
HpeKpaIieHus JOpyrHue. Y CIIoBUs TeUEHHS U PEKPAIECHH OTHETYIINTEI. MpaMmop, Kele3o, cepa, «M3roToBnenne
XUMHAYECKUX XUMUYECKHUX PEaKLUM. J3. «BynkaH Ha cTose». acOecTHp. ceTka, CaMOJEJBHOTO OTHETY-
peakui BzaumoneiictBue LIUTEIIS »

KCJIC3HBIX OITHUJIOK U
MOPOIIIKa Cephl NP Ha-
rpeanud. Ilonyuenue
YIJIEKHCIIOTo Trasa
B3aUMOJCHCTBHEM
MpaMopa C KACIIOTO! U
0OHapy>XKeHHE €ro C
TIOMOIIIBIO U3BECTKOBOH
Bobl. Katanurnaeckoe
PpasioKEeHUE NepOKCHIa
BOJIOpOJa (KaTaau3aTop-
Jquokcua mapranma V.

28 [Ipu3HAKH XUMUYECKUX ITpuznaku xumuueckux peakuuit. O6pazoBanue | JAI. [lonyyenue ocaoka YKkcycHas KUCIIOTa, COJa, § 19. 6.04

peakiuit

ocaaka, BBIACJICHUEC ra3a, IIOABJICHUC 3ar1axa,
HN3MCHC-HHUC 1IBCTA, BBIACJICHUC UIIHU
IOrJIOICHUE TCILIA.

2uopokcuoa meou (11)
peaxyuetl 0bmeHa.
Bo3sronka nopa.
Briaenenue rasa u3
pactBopa.

JI. Bzaumooeiicmgue
VKCYCHOU KUCTIOMbL C
numvegou coool
(euopoxapbonamom
Hampus). Yoanenue nsamen
om pacmeopa uooa.

npobupkw, o,
CIIUPTOBKA, CTEKJIAHHBIN
KYIOJI, CIIMYKH, CIIUPTOBKA

Jomamnuii oneit «IIpu-
TOTOBJICHHE JIUMOHAIA»
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HO. Ilpucomosnenue
JUMOHAOA

29 OOcy>xaeHne pe3ysIbTaToB IIponecc koppo3un xenesa. [oarotoButs mokians: Ha | 13.04
TpaKkTHIecKoii paboTsr Ne 6 YcnoBusl, BEI3bIBAIOIINE KOPPO3HUIO JKEJIE3a. TeMy «Bplnaromuecs
«M3y4yenue nporecca KOppo3un | Bpex, HaHOCHMBIH TpoIieccoM KOPPO3HU PYCCKHE y4EHBIE-XHUMHUKI)
JKele-3a» (TOMAITHHH OTIBIT) HapOJIHOMY XO3SIHCTBY. K KOH(pEepeHINN

30 O000mIeHNE 1 aKTyaIn3aIis 3anaHus Ha KapTouKax IMoxaroroska k koHTpoab- | 20.04
3HaHUM 110 TeMe «SIBiIeHwus, npo HOI paboTe Ne2
HCXOMSIINE C BEIECTBAMI.
ITonroroska
K KOHTPOJIBbHOH paboTe Ne2

31 KonrponsHas padora Ne 2 o Kontpoabnas WnpuBuayansHele 3aganus | [1oAroToBUTH MPOEKTHI 27.04
TeMe «SIBiIeHuUs, IPOUCXOAAILUE padora Ne 2 Ha KapTo4Kax Ha TeMy «HMccnenoBanus
C BEILIECTBAMMY XMMHUYECKHX PEaKLIUI»

I'JIABA IV. PACCKA3BI [1IO0 XUMHUHU (4 yaca)

32 YueHudeckas KOHQepeHIHs Bxnaz, BHECEHHBIN PYCCKUMH YUCHBIMH — IToptpets! yuensix M. B. (c. 111 -122) 4.05
«Bpinatomuecs: pycckue XMMHUKaMU B pa3BUTHE XUMHUH. JKU3HB U JlomoHOCOBa, [oaroroBuTh
YYEHbIE-XUMUKI. nesrenbHOCT, M. B. JlIomoHOCOBa, J .. MenneneeBa, A.M. coobmenue «Moe J1ro0u-
0 >kM3HU U 1eATEeTHLHOCTH . Y. Menpeneena, Bbytneposa u ap. MO€ XMMHYECKOE

M. B. Jlomonocosa, JI. U.
Menneneena,
A. M. Bytneposa

A. M. bytneposa

BEILECTBOY.
(O6 oTkpEITHH, TIO-
JTy49eHUHN U 3HAUYCHUU
BBIOPAHHOTO XH-
MHYECKOT'O BEIIECTBA)
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33 Konkypc coobuenuii yyamuxcss | MHOrooOpa3ue XMMHYECKHUX BEIICCTB. Kuuru nns (c. 123 — 145) 11.05
«Moe moONMOe XUMHYECKOe JOTIOJIHUTENBHOTO YTeHH | 3aBEepILINTH IPOEKTHI HA
BerecTBo». O0 OTKPHITHH, HO- 10 XMMUH, IIPpe3eHTamu o | TeMy «lcciaenoBanus
JTy4eHUH ¥ 3HAYCHUH BbI- XHMHYECKHX BEIeCTBaX XAMHYECKHX PEaKIfii»

OpaHHOTO XMMHUYECKOTO
BEIeCTBA
34 Xumuueckasi BAKTOpHHA 3anaHusl XUMUYECKOM 18.05
BUKTOPHUHBI, KAPTOYKH,
JKETOHBI, TPU3BI
35 3axmodenune. torn n3ydyeHus 25.05

Kypca 3a rof.
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JIuer koppexkuuu

Kiacc/
npeaMeT

HaszBanue paznena, Temsl

JlaTta
MPOBEEH
usl

[IprunHa KOPPEKTUPOBKH

[laTta
MPOBEJICH
U 110

bakrty
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