o s

MapwuHa HukonaesHa .
POMaHOBa MapMHa HI/IKOJ'IHEBHa HaTa: 2023.08.28 15:12:49 +03'00

«PACCMOTPEHO»

«Cor JIACOBAHO,,
Pyk. Boautens MO Mertonucr

é"‘;‘iﬁ [~ /H.IO.JIOLHKapeBa/ :

potokon No 1

d /T.C.Ko>KeBHHI<OBa/

OT «Z arrycra 2023 i

g T No 22l
«PK» aBrycra 2023 r.

"‘}Zﬁgﬁ

PABOYA g ITIPOTPAMMA

Knacc: 7 (cTynens OCHOBHOI'0O 06
YLHOBHOrO

11ero O6pa3OBaHI/IH, YIIyOIeHH bl YPOBEHB)
Konuuecrgg "acoB: 34 :

Bonrorpay — 2023



1.IlosicHUTEILHASA 3aIHCKA

Jannasi padouas nporpaMma no xumMuu st 7 kjaacca Ha 2023-2024 pa3paGoTaHa Ha OCHOBe:

1.®enepanbHOTO TOCYAapCTBEHHOTO 00Pa30BaTEIFHOTO CTaHIApTa OCHOBHOTO 0011ero oOpasoBanus ( yrB. [Ipukaszom MunucrepctBa u Hayku P® ot 17
nexadpst 2010 r. Ne 1897 ¢ usmeHeHusiMu U gonioJHEHUSAME OT 29 nekadpst 2014 r., 31 nexadps 2015 r., 11 gexabps 2020 r.). (PI'OC O00).

2..IIpumepHO# OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMBbl OCHOBHOTO 00111ero 00pa3oBaHus,(0100peHHON pelieHneM PenepatbHOTO yIeOHO -METOMIECKOTO
00beMHeHus 1Mo oo1eMy o0pa3zoBaHuio, MpoTokoi ot & anpens 2015 r. Nel/15).

3. OcHoBHOI 00pa30BaTeLHON MPOTPAaMMBI OCHOBHOTO 001iero oopazoanust MOY Jlumest Ne 3 ot 26.08.2021 r. (¢ u3m. ot 28.08.2023 1.)

4.ABTOpPCKO MporpaMMbl MPOTEIEBTUYECKOTO Kypca XUMHUH s ydamuxcs 7 kiacca ocHoBHOM mikousbl O.C.I'abpuensna, W.I.OctpoymoBa, cOOTBETCTBYIOIIEH
denepanpHOMY ['0OCymapcTBeHHOMY 00pa30BaTEIbHOMY CTaHIapPTy OCHOBHOTO 00IIETro 00pa3oBaHus U IOMyIIeHHass MHHHUCTEPCTBOM 00pa30BaHUs U HAYKH
Poccniickoit denepann

(I'aopuensan O.C. npocpamma Kypca xumuu 011 8-11 knaccoe ooueoopazosamenvuuvix yupexcoenui M: /Ipogha,2018 2).

OcyuiecTBjaeHHEe padoyeil NPOrpaMMbl PEANEJIaraeT MCoJdb30BaHUE CAESAVIOLIEro Y4eOHO-MeTOAMYEeCKOr0 KOMILJIEKTA!
-yueonuk: O.C.I"'abpuenss, U.I.Octpoymos, A. K. Axnedunun, «Xumus. BBoansiii kypce» 7 kiacc, Mocksa, [Ipoda, 2017,
-pabdouyto TeTpaap Kk yaueonomy nmocoouto O.C.I'abpuensina, U.I'.OctpoymoBa, A.K.Axnebununa, «Xumus. BBoHbIN Kype» 7 Kimace.

Ileau u 32124 Kypca:

Paboyas nporpamma paccuntana Ha 34 yaca (1 yac B Hezemo).

OcHoOBHBIE 1IeJIN Kypca:

* IOJATOTOBUTD yYAIIUXCS K U3YUEHUIO CEPbEIHOTO YUeOHOTO MPEMETa;

* pa3rpy3uTh, HACKOJIBKO 3TO BO3MOKHO, KYpC XMMHUH OCHOBHOM IIKOJIBI,

* chopMHupoBaTh YCTOWUYUBBII MO3HABATEIbHBINA HHTEPEC K XUMUU;

* 0TpabOTaTh TE MPEAMETHBIC 3HAHUS, YMEHUS U HABBIKYU (B MIEPBYIO OUEPEIb IS MPOBEACHUS IKCIIEPUMEHTA, a TAK)Ke JJISl pelIeHUs pacu€THBIX 334 10
XMMHH ), HA KOTOPBIE HE XBaTaeT BPEMEHH MPHU U3y4YeHUH XUMUU B 8 U 9 Kiaccax;

* I0Ka3aTh APKUE, 3aHUMATENbHbIE, SMOIIMOHAIIBLHO HACHIIICHHBIE 3MU30bl CTAHOBJICHUS U PA3BUTUS XUMUH, KOTOPBIC YUYUTENb TIOUTH HE MOKET ceOe MO3BOJIUTh
B BEUHOM LIEUTHOTE y4eOHOTO BPEMEHH;

* UHTETPUPOBATH 3HAHUS T10 MPEAMETaM €CTECTBEHHOTO IIUKJIa OCHOBHOM IIKOJIbI HA OCHOBE YU€OHOM TUCIUIUIMHBI « XUMUs». [ JOCTHKEHHS S THX Lesen
aBTOpPaM MPUIILIOCH OPUEHTHPOBATHCS HA TO, YTO KypC MPOTIEACBTHUKY HE MPEAYyCMOTpeH (eepalbHbIM 0a30BbIM YueOHBIM [11aHOM U M3ydeHue ero B MIKOJIE —
WCKITIOYUTENFHO HHUIIMATHBA PYKOBOACTBA. [[03TOMY y4EHHKH, KOTOPBIE MPUCTYMAIOT K 00s13aTEIbHOMY N3YYEHHIO XUMUU B 8 KIlacce, OKaXXyTCsl B HEPABHBIX
YCIOBUSX: OJJTHM BOOOIIE HE U3Yy4alu MPOMNEACBTHKY, Apyrue u3yuanu e€ u3 pacuéra 1 yaca B HeJIeN0, TPEThbH — U3 pacuéTa 2 yaca B HeAe0. Takoe MmoJjioskeHne
HEKOPPEKTHO B CBETE 3aKOHA O 3ammuTe pedéHka. CienoBaTebHO, aBTOPHI HE UMEJH MpaBa IPU KOHCTPYUPOBAHUU CBOETO Kypca BKIIFOYaTh B HETO CUCTEMHbBIE
3HAHMSI OCHOBHOTO Kypca XMMUU, TPETyCMOTPEHHOTO CTAHIaPTOM XUMHUYECKOTO 00pa30BaHus Ui OCHOBHOM MIKOJIBI. ABTOpaM Ka)eTcsl, YTO OHU PEIIHIN ATy




npobiemy.

OcHoBHBIC 321241 Kypca:

1./laTh y4amumcs npeCcTaBIeHUE O XUMUH, O €€ IEPBOHAYAIbHBIX MOHATHAX HA SKCIEPUMEHTAIbHOM U aTOMHO-MOJIEKYJISIPHOM YPOBHE (MOJIEKYJIA, aTOM,
YHCTOE BEIIECTBO U CMECh, XUMUUYECKUH AJIEMEHT, IPOCTHIE U CII0XKHbIE BEIIECTBA, 3HAKM XUMUYECKHUX 3JIEMEHTOB);

2.ChopmupoBaTs yMEHHS HAOIIOAATH M OOBACHATh XUMUYECKHE SIBJICHUS, IIPOUCXO/IAIINE B IPUPOJE, OBITY, IeMOHCTpUpyeMble yunteneM; 3.ChopMupoBath
yMeHue 6e30macHoil paboTHI ¢ BEIIECTBAMH, BHIITOIHATH HECIIOKHBIE XUMUYECKUE OTIBITHI, COOIIOIATh MTPaBHiia TEXHUKH O€30MaCHOCTH;

4.BocnuThIBaTh 3JEMEHTHI IKOJIOTUYECKOUN KYJIbTYPBI;

5.Pa3BHUBaTh JOTHKY XUMUYECKOTO MBIIUICHUS.

6.DopMUPOBATh y yHaLIUXCS YMEHHE IPUMEHSATH MMOJTYYEHHbIE 3HAHUS K PELICHUIO MPAKTUYECKUX 3a/1a4.

7.PemaTh 3a1aun Ha BBIYMCIIEHUE MAacCOBOM JI0JIM 3JIEMEHTAa B BEILIECTBE, MAaCCOBOM J10JIM PaCTBOPEHHOI'O BEIIECTBA, HA CMEIIMBaHUE, pa30aBiIeHNUE U
KOHIIEHTPUPOBAHUE PACTBOPOB.

Wcxons u3 3agad oOyuenus, cueruduka Kypca B TOM, YTO OH € OJTHOM CTOPOHBI IOJKEH CIOCOOCTBOBATH (POPMUPOBAHUIO XUMUYECKON KYJIbTYpPHI, C APYroi
CTOPOHBI — 3aJI0KUTh QYHIAMEHT Ul JAaIbHEHUIIEro U3yuyeHus: XMMHUs B CHCTEMHOM Kypce 8-11 kaccoB, He 3aBUCUMO OT BBIOPAHHOM IIKOJION MPOTPaMMBI.

C yueToM BO3pacTHBIX MCUXOJOTUYECKHX OCOOEHHOCTEHN yJalluxcs Kypc HACBIIIEH NeHCTBUAMU, pabOTON ¢ pa3IMYHBIMU O0BEKTaMH, IPEAMETaMU: OH CTPOUTCS
Ha OCHOBE MPOCTEHIITNX SKCTIEPUMEHTOB M HaOMoAeHUH. JlaHHAsS TUCIIUTUIMHA, HApsIy ¢ OMOJIOTHEH, SKOJIOTHEH, (PU3UKOMN 1 T.1., BXOIUT B 00pa30BaTEIHHYIO
obnacte «EcrecTBo3HaHue». [IporpaMma nocTpoeHa ¢ y4eToM MEKIPEAMETHBIX CBA3EH € KypcoM (M3HMKH Kilacca, OMOJIOTUH, SKOJIOTuH, MaTeMaTHku. [1o
OKOHYAHUIO U3y4EHUS MIPOIEIEBTUUECKOro Kypca 00yqaroLuiics JODKEH IPUMEHSTh OIy4YeHHbIE 3HAaHUSI U YMEHUS Ul 0€30I1aCHOTO UCIOJIb30BAHUS BEIECTB
U MaTepHaJIoB B OBITY, CEIbCKOM XO35ICTBE U Ha MPOU3BOJICTBE, PELICHUS IPAKTUYECKUX 3a/1a4 B IOBCEAHEBHOM KU3HU, IPEIYIPEKACHH SIBJICHUH, HAHOCSIIUX
BpEJ 30POBBIO YEIOBEKA U OKPYKAIOILEH Cpelie.

2.Coaep:xkaHue Y4eOHOI0 IpeaMera

Xumus B lleHTpe ecTecTBO3HaAHUA.(11 1)
[To3BoJIsIeT aKTyanM3UPOBATh XUMUYECKUE 3HAHUS YUAIIUXCS, TOJTYyYCHHBIC Ha YpOKaX MPUPOIOBEICHUS, OMOJIOTHH, Teorpaduu, GU3UKHA U APYT UX HAYK O
npupoie. Takol moIX0 1 MO3BOJISAET YMEHBIIUTH TICHXOJIOTHYECKYIO HArPY3Ky Ha YJallluXCsl, CBSI3aHHYIO C MOSIBJICHHUEM «HOBOTO» MPEIMETa, CMEHUTh TPEBOKHBIC
OKUJaHMS Ha MOJIOKUTEIbHBIE IMOLIUU «BCTPEUU CO CTApPhIMU 3HAKOMBIMIY. [lapannenbHo IPOBOAUTCS MBICITH 00 MHTETPUPYIOIIEH POIN XUMHUH B CUCTEME
€CTECTBEHHBIX HayK, 3HAYUMOCTH 3TOT0 MPEAMETa I YCIEUTHOTO OCBOSHHS CMEKHBIX MTPeIMETOB. B KOHEUHOM cyeTe, Takasi MEXIpPeAMETHAS HHTETrpaIus
crocoOcTByeT (POPMUPOBAHHUIO €MHON €CTECTBEHHO — HAYYHOU KapTHHBI MUpPA YK€ Ha HA4aJIbHOM dTare 00y4eHus XUMHUH. B cooTBeTCTBUM ¢ TpeOOBaHUAMHU
rocyIapcTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa B Kypce MOAUEPKUBACTCS, UTO XUMHUS — HayKa dKcriepuMeHTanbHas. [loaTomy B 7 Kilacce paccMaTpuBaroTCs
MOHATHS, KaK «OKCIIEPUMEHT», «HAOIIOCHIEY, KU3MEPEHUE, «OMUCAHUE», KMOJCTUPOBAHUEY, «TUTIOTE3a», «BBIBOA». [[1s1 OTpabOTKHN MPaKTH YECKUX YMEHUN U
HABBIKOB aBTOPBI OTOOPAIH HECTIOKHBIE U TICUXOJIOTHYECKU AOCTYIHBIE ISl CEMUKIIACCHUKOB JTa00OpaTOpHBIE U MPAKTUYECKUE PadOThI, 3HAKOMBIE HM 10
HaYallbHOMY KypCY €CTeCTBO3HAHHUSA U TI0 JPYTUM €CTECTBEHHBIM JAUCHHUIIIMHAM: 3HAKOMCTBO C HECIIOKHBIM TA00PATOPHBIM 000pyI0BaHHEM (YCTP OMCTBO
(U3MYECKOTO IITaTUBA, HATPEBATEILHBIX TPUOOPOB, SJIEMEHTAPHONW XUMHUYECKOH MOCY/bl, KOTOPYIO OHU MIPUMEHSIIN Ha 0OoJiee paHHUX dTanax o0ydeHusl),
MPOBEJICHUE MPOCTEHUIITNX OTIepaluii 0OpalieHus ¢ TAKUM 000pyI0BaHUEM U XUMUYECKHMH BEIleCTBaMU ( IIpaBUIIa HarpeBaHusl, COOIOIEHUE HECT 0’KHBIX
MPaBWJI TEXHUKH 0€30MacHOCTH, PUKCUPOBAHUE PE3YIHTATOB HAOMIOICHMS, UX aHATU3 U T.]I.). DTOH 1IeTH COCOOCTBYET MPEeNyCMOTPEHHBIN B KypCce TOMAITHHMA




XUMHYCCKUMN SKCIICPUMCHT, KOTOpBIfI MOJIHOCTBIO COOTBCTCTBYCT Tpe6OBaHI/I$IM TEXHUKHU 0€30I1aCHOCTH IIpH €TI0 BBITIOJIHCHHUU U oOecrieynBaeT ymeamue us3
MPAaKTUKKA O0YyYCHUST XUMUH SKCIIEPUMEHTAIIbHBIE paOOTHI IPOIOJDKUTEIHHOTO 110 BpeMEeHH Xapakrepa («BripaniiBanue kpuctamioBy, «Habmoaenne 3a
KOPpPO3UEN METAIIJIOBY).

XI/IMI/I?I KaK 49aCThb €CTCCTBO3HAHUA. HpeI[MeT XUMHUN. XI/IMI/Iﬂ — Y9aCThb €CTCCTBO3HAHUA. B3aI/IMOOTHOHICHI/I$[ YCcJIOBCKA U Opr)Kanmero MI/Ipa. HpeILMeT XHUMHUA.
dusznueckue Teaa U BELIECTBA.

CaoiicTBa BemiecTB. [[pumeHeHne BenecTs Ha OCHOBE UX CBOMCTB.

Ha6J'IIOI[eHI/I€ M OKCIICPUMCHT KaK METOJbl U3YUYCHHA C€CTCCTBO3HAHUA U XMMHU. Ha6J'II-O]1€HI/I€ KaKk OCHOBHOM MCTOA MO3HAHUA OKPYXKAOUIETO MHpa. VcmoBus
npoBeieHus HaOmoaeHus. [ unoTte3a. DxcnepumenT. BeiBoa. Ctpoenue uramenu. Jlaboparopus u 060py10BaHHeE.

MonenupoBanue. Mozens, Mmojienupoanre. OcoOeHHOCTH MOIEIHpOBaHus B reorpaduu, pusuke, 6uongoruu. Moaenu B ouonoruu. Mymsoku. Moaenu B pu3MKe.
Onektpodopras MamuHa. ['eorpaduueckne moaenu. XHUMHUYECKHE MOJENTU: TMPEAMETHbIE (MOJICIM aToMa, MOJIEKYJ, XUMHUYECKUX U TPOMBIIIICHHBIX
IIPOM3BO/JICTB), 3HAKOBBIE, MJIM CUMBOJIbHBIE (CUMBOJIBI 3JIEMEHTOB, ()OPMYJIbl BEILIECTB, YPAaBHEHUSI peaKkiuii).

XuMHu4ecKkue 3HaKu U GopmMyibl. XUMHAYECKUNA dJIEMEHT. XUMUYeCKre 3Haku. VX o0o3HaveHue, nmpousHomieHrne. Xumudeckue Gopmyiel Bemects. [IpocTeie u
cinokHble BemecTBa. Muaekcsl 1 koddduinenTsl. KauecTBEHHBIN M KOJTMYECTBEHHBIA COCTaB BEIECTRA.

Xumusa 1 ¢u3rKa. YHHUBEpPCAIbHBINA XapaKTep MOJIOKEHUN MOJIEKYISIPHO-KMHETHYecKoi Teopuu. [loHsaTHa «aTtom», «MoleKkynaay, «uoH». CTpoeHHe BEIIecTBa.
Kpucrannnueckoe coctosinue BemiectBa. Kpucrammuueckue perietku TBepiabix BemiecTB. Juddysus. bpoyHoBckoe apmwxkenue. BemiecTBa MOJEKYISIpHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS.

ArperatHbie cocTOsiHHMS BemiecTB. [loHsATHE 00 arperaTHOM COCTOSIHMM BemiecTBa. DU3MYECKHE W XMMHUYECKHE sBJICHHs. ['a3000pa3HbIe, KUIKUE U TBEPIbIC
BelecTBa. AMop(dHBIE BelecTBa.

Xumus u reorpadusa. Ctpoenue 3emnu: siapo, MaHTus, kopa. Jlurochepa. Munepaibl U ropHsle mopoabl. MarMatudeckue U OcaJo4yHble (HEOPraHUYECKUE U
OpraHHYecKre, B TOM YHCIIE U TOPIOYHUE) MTOPOIbI.

Xumus U OHOJIOTUs. XUMHYECKUH COCTaB YKUBOM KIIETKU: HCOPTaHNYCCKUC (BO,I[a U MUHCPAJIbHBIC COJ'II/I) U OPraHn4CeCKuc (6GJ'IKI/I, JKUPBI, YIJICBOLI, BI/ITaMI/IHBI)
BeliecTBa. bruonorudyeckas PpOJIb BOABI B J)KUBOH KiIeTKe. DOTOCHUHTE3. XJIOpO(I)I/IJ'IJ'I. buonornyeckoe 3HadyeHHE JKUPOB, 6eJ'IKOB, 3(1)I/IpHBIX Macell, YriICBOJA0OB U

BUTAaMHUHOB I ) KU3HCACATCIBHOCTH OPraHU3MOB.

KauecTtBennsbIe pCakiiukn B XHUMUH. KauecrBennbIe pCaKkIuu. Pacno3HaBaHue BeIIECTB C IIOMOIIbI0 KadeCTBEHHBIX peaKuHﬁ. AHanUTHYCCKUI CHTHAI.



Onpe;[eﬂﬂeMoe BCIICCTBO U PCAKTUB HA HETO.

JlemoHCTpanuu
1. Komnexmus pa3iu4yHbIX IPEeAMETOB WK (GoTorpaduii MpeIMeToB U3 aTFOMUHHUS [Tl WITFOCTPAIMY UJIEH «CBOWCTBA — IMPUMEHECHUEY.
2. YuebHOe 000pyIOBaHUE, HCIIOIB3yeMOE Ha YpoKax (pu3uku, OHOIOTUH, Teorpaguu 1 XUMHUH.
3. DnexrtpodopHas MamnHa B eiicTBuu. | eorpadudeckne moaenu (rinodyc, kapra). bruomorndeckne Moaenu (MyJsKH OPraHOB U CHCTEM OPraHOB PACTEHUH,
KUBOTHBIX U 4esoBeka). Puznyueckue 1 XUMUYECKHE MOJEITN aTOMOB, MOJIEKYJT BEIIECTB U KPUCTAIUIMYECKUX PEILIETOK.
4. OObeMHbIE U IIapOCTEPKHEBBIE MOJIEH BOJIbI, YIJIEKHCIOTO U CEPHUCTOIO T'a30B, METaHa.
5. OOpa3ipl TBEPABIX BEIIECTB KPUCTAIUIMUECKOTO CTPOeHHs. Moieny KpUCTaNINYECKUX PELIETOK.
6. Boma B Tpex arperaTHbIX cOCTOSTHHUAX. KOJIEKITHS KPUCTATUIMIECKAX U aMOP(HBIX BEIECTB U M3/ICIUN U3 HUX.
7. Kounnekuust MUHEpasoB (J1a3ypyUT, KOPYH, XaJIbKOIIUPUT, QIIFOOPUT, TaTUT).
8. Komnnekius ropHBIX TOPOT (TPaHUT, pa3TUIHbIe (POPMBI KaJIbIIUTa — MEJI, MPaMop, H3BECTHSIK).
9. KoJmekius ToproYnx HCKOMaeMbIX (He)Th, KAMEHHBIN YTOJIb, CIIAHIIBI, TOP)).

JleMOHCTpallMOHHbIE SKCIIEPUMEHTHI

Haydanoe HabGmroneHue u ero onucanue. MzydeHue cTpoeHus miaMeHu.
CrniupToBast 3KCTpakius XJ0poduia U3 3eJeHbIX JUCThEB PACTCHU.
«[lepenuBaHue» YrieKUCIOro ra3a B CTakaH Ha YpaBHOBEIICHHBIX BECaXx.
KauecTBeHHas peakuus Ha KUCIOPO/I.

KauecTBeHHas peakiiys Ha yrJIEKUCIBIN ras3.

orwdE

JIaGopaTopHbIe OIBITHI

Pacmipoctpanenue 3amnaxa 0JeK0JIOHA, TyXOB WITH JIe30J0paHTa Kak mpoiiecc Tuddy3un.
Habmtonenue 6poyHOBCKOTO JABMXKEHUSI YACTUYEK YUEPHOU TYIIH MO MUKPOCKOIIOM.

Huddy3us nepManraHara Kanus B )KelaTHHE.

Oo6napyxeHue 3(pUpHBIX Macel B aleJIbCUHOBOI KOPOUKe.

W3ydeHne rpaHuTa C MOMOIIBIO YBEJINYUTEIBHOTO CTEKIIA.

Omnpenenenne conep:kaHus BOABI B PACTEHUM.

OOHapyxeHHe Macia B CEeMEeHax M0JICOJTHEUHUKA U I'PEIIKOro opexa.

OO6HapyxeHue Kpaxmania B MIIEHUIHON MYKe.

B3aumopelicTBre ackopOMHOBON KUCIIOTHI ¢ HOJI0M (ompeneneHre ButamMmuaa C B pa3IMYHBIX COKax).

CoNoR~WNE



10. [TpoxyBaH#e BBLABIXaEMOTO BO3/1yXa Yepe3 U3BECTKOBYIO BOJY.
11. O6HapyxeHue U3BECTKOBOM BOIBI CPEIN PA3ITUYHBIX BEIIECTB.

JlomariHve onpIThI

N3roTtoBnenune Mojenel MOJEKYJ XUMUYECKUX BEILIECTB U3 IJIACTUIMHA.
Huddy3us caxapa B BOJE.

OnBITHI € MyCTOM 3aKPBITOM MIIACTUKOBOW OYTHIIIKOM.

OO6HapyxeHue Kpaxmania B IPOJAyKTaxX MUTaHUS; sI0JI0KaX.

PonpE

[IpakTrueckue pabOThI

1. 3nakomcTBO ¢ 1abopaTopHBIM 000pyAOBaHUEM. [IpaBuia TEXHUKN GE30MACHOCTH.
2. HabGnromeHue 3a ropsiiei cBe4oi. Y CTpOHCTBO U paboTa CITUPTOBKH.

Y4eHUK HayuuTCs:

— ONPEIETATh MPOOJIEMBI, T. €. YCTAaHABIMBATH HECOOTBETCTBUE MEXKTY KEJIAeMbIM HJICHCTBUTEILHBIM;

— COCTaBJISITh CJIOXKHBIN TIJIaH TEKCTA;

— BJIaJIETh TAKUM BUJIOM M3JI0KEHUS TEKCTA, KaK TOBECTBOBAHNC;

— II0J] PYKOBOJICTBOM YYHTEJIS POBOIUTH HEMOCPEACTBEHHOE HAOIIIOICHHUE;

— IIOJ] PYKOBOJICTBOM YUYHUTENSI OPOPMIIATH OTYET, BKIIFOYAIOIINI OMMCaHNe HAOIOICHHUS, €r0 Pe3yIbTaTOB, BHIBOJIOB;

Marematuka B xuMuu. (10 1)

[To3BosisieT oTpaboTaTh pacuéTHBIC YMEHHUS M HABBIKH, CTOJIb HEOOXOAMMBIC ITPU PEIICHUH XMMUYECKUX 3a/1a4, ISl KOTOPBIX KaTaCTpO(PHUEeCKH He XBaTaeT
BPEMEHH B OCHOBHOM IIIKOJIE, B IIEPBYIO OYEpE/Ib 3a/1a4 Ha YacTh OT LIEJIOro (MaccoBasl IOJIs JIEMEHTA B CJIO)KHOM BEIIIECTBE, MacCOBasi 1 00bEMHAs JI0TH
KOMIIOHEHTOB B CMECH, B TOM YHCJIC U J0JIU ITpumeceii). Kak BuHO, 0TpabaThIBaeTCs HE CTOJBKO XMMHUS, CKOJILKO MaTeMaTHKa.

AKTyanu3upyer CBeICHUs yJalluXcs 110 APYTUM IpeaMeraM o (PU3HYECKUX U XUMUYECKUX SBJICHHUSX, TOTOBUT UX K M3YYEHHIO XMMUYECKOI0 IIpoliecca Ha bosee
cTaplilei CTyrneHu o0ydeHusl.

OrtHOCHTENbHBIC aTOMHAs U MOIJICKYJIApHASA MAcCCHI. OrtHocuTeNnbHAs aToMHas Macca DJIEMCEHTA. MOJ'ICKy.TISIpHaSI Mmacca. OHpe,[[eJ'IeHI/IC OTHOCHUTEJIBHON aTOMHOM
MacCCbl XUMHWUYCCKHUX DSJICMCHTOB II0 Ta6n1/1ue I[ H. Menneneepa. HaxoxxaeHue OTHOCHTEIBHOM MOJ'ICKy.]'ISIpHOfI MacCChbI 110 (bOpMy.]'Ie BCIICCTBA KAaK CYMMBI
OTHOCHUTCIBHBIX aTOMHBIX MacCC, COCTAaBJIAIOIIMX BCIICCTBO XUMHUYCCKUX 3JICMCHTOB.



MaccoBasi 1011 dJIeMEHTa B CJIOKHOM BemlecTBe. IloHsATHE O MaccoBOW J0Jie XMMHUYECKOTO 3JeMEHTa (W) B CIOXXHOM BEIIECTBE M €€ pacdeT mo (Gopmyre
BemiecTBa. Haxoxnenue GopMysisl BemecTBa Mo 3HaY€HUSIM MAaCCOBBIX JI0JIEH 00pa3yIoNIiX €ro 3JeMEHTOB (IS IByX4acOBOTO M3YYCHHS Kypca).

UYucteie BemiectBa U cMecu. Yucteie BemectBa. Cmecu. 'eTeporeHHble W roMoreHHble cMmecd. ['a3000pas3Hble (BO3MyX, MPUPOIHBINA Ta3), *Kuakue (HedTb),
TBEpAblEe CMECH (TOPHBIE IOPO/Ibl, KYJIMHAPHBIE CMECH U CHHTETUYECKHE MOIOLINE CPE/ICTBA).

O6bemuas 1ons ra3za B cMecu. Onpenenenne oobeMHoi o rasza (¢p) B cmecu. CoctaB aTMochepHOro BO3/lyXa B MpUpoHOTO Ta3a. Pacuer oObema onu raza B
cMmecH 1o ero ooseMy u HaoO0opoT. [Tonstue o IT/K.

MaccoBas noJnis BemiecTBa B pacTBope. MaccoBasi ossi BemectBa (w) B pactBope. Konuenrpanus. PactBoputens U pacTBopeHHOE BemiecTBo. Pacuer macchbl
PacTBOPEHHOTO BEIIECTBA 10 MAcCe pacTBOpPA U MAcCOBOM J10Jie paCTBOPEHHOTO BEIIECTBA.

Maccosas nons npumeceit. [lonsiTue o yucToM BeriecTBe W mpuMecu. MaccoBas oy npuMecu (W) B oOpasiie ucxoAHoro BemiecTBa. OCHOBHOE BEIECTBO.
Pacyer Macchl OCHOBHOT'O BELIECTBA I10 MAcCe BEILECTBA, COJEPIKAIIETO OMPEIEIIEHHYI0 MAaCCOBYIO JI0JII0 IIpUMeceH.

JeMoHcTpanuu

Komnnekuus pa3nuuHbIX BUJIOB MpaMopa U U3AETUil U3 Hero.
CMech peuHOoro U caxapHOTo Mecka U UX pasJelieHue.
Komnexuust HepTH 1 HEPTEIPOTYKTOB.

Komnekys OBITOBBIX CMECEH.

Junarpamma coctaBa aTMOC(HEPHOTO BO3/IyXa.

Jlnarpamma coctaBa MpUpOTHOTO rasa.

Komnekuust «MuHepaibl U TOpHBIE IOPOIBD».

NookowhE

JloManiHie onbIThI

1. H3zyueHue cocTaBa HEKOTOPBIX OBITOBBIX U (papMalleBTUUECKUX MTPENAPATOB, COAEPKAIIUX ONPEAEICHHYIO JOJI0 IPUMECEH.
[IpakTuyeckue paboThI

1. IIpurortoBiieHHE pacTBOpa C 3aJJaHHON MacCOBOH /10JIell paCTBOPEHHOI'O BEIIECTBA.

Y4eHuk Haydurcs:



— TMOJTy4aTh XUMUYECKYIO HHPOPMAITUIO U3 PA3INIHBIX HCTOYHHUKOB;
— OMPEIESATh OOBEKT U aCEeKT aHaJIU3a U CUHTE3a;
— ONPEIETATh KOMIIOHEHTHI 00BEKTa B COOTBETCTBHH C ACTIEKTOM aHAJIM3a U CHHTE3a;
— OCYIIECTBIIATh KAYECTBEHHOE M KOJIMUYECTBEHHOE OMTMCAaHNE KOMIIOHEHTOB O0BHEKTA;
SIByieHusi, nmpoucxoasmue ¢ Bemecreamu. (9 1)

Paznenenne cmeceil. CriocoObl pasaeneHus cMeceil M ouncTKka BemnlecTB. HekoTopele mpocreiinine crnocoObl pa3/ieNeHnus CMecel: MpOoCenBaHue, pasfesieHue
cCMecell MOpOILIKOB ejle3a M Cepbl, OTCTaWBaHUE, JAEKAHTallUs, LEHTPUPYTHpPOBAaHUE, pa3JEICHHE C IOMOUIBIO JEIUTEIbHON BOPOHKH, (PUIBTPOBAHHE.
dunbTpoBaHKe B JabopaTopuu, ObITY U Ha npou3BojicTBe. [lonarue o punbtpare. Aacopomus. [Toustue 06 aacopOuu u aacopOeHTax. AKTUBUPOBAHHBIN YTOJIbh
KaK BaXKHEeHUIui ancopOeHT. Y cTpoiicTBO mpoTuBorasza. CrocoObl 0UUCTKH BO/IBI.

Juctnmisiuust, win neperonka. Juctuwisiuus (meperoHka) Kak MPOLIECC BBIJAENEHHUS BELIEeCTBA M3 KUJAKOM cMecu. J/lucTuiuipoBaHHasi Boja M 00JacTH ee
MIPUMEHEHHUSL.

Kpucrannuzanus vwim BeimapuBanue. Kpucrammmsaius u BeIIapuBaHue B JabopaTopun (KpUCTALTH3ATOPHI M papPopoBbIE YaLTKK JJIs1 BEITTAPUBAHUS) U TIPUPOJIC.
[Teperonka Hedu. Herempoaykrel. dpakiimoHHas IEperoHKa )KUIKOTO BO3IyXa.

XUMUYECKHE peaKIUH. YCIOBHUS MPOTEKAaHUS U MPEKPALEHUs XUMHYECKHUX peakiuil. XMMHUYEeCKHe peaKIMM KakK Ipollecc MPEeBpallleHUs OJHUX BEIIECTB B
napyrue. YcloBHUS NPOTEKaHWs U IpEKpalleHus XUMU4YeckuX peakuuid. ConpukocHOBeHHE (KOHTAKT) BellecTB, HarpeBanue. Karammuzatop. Muruburop.

VYnpaBiieHue peakiusiMi ropeHusl.

HpI/I3HaKI/I XUMHWYCCKUX peaKuHﬁ. HpI/ISHaKI/I XUMHUYCCKHUX peaKHHfI: U3MCHCHHC 1IBETA, 06pa303aHHe ocaaka, paCTBOPECHHUC IMMOJIYYCHHOT'O OCaJiKa, BEIACICHHE rasa,
IIOABJICHUEC 3al1axa, BbIACJIICHHUEC UJIN ITOITIOCHUEC TCIIJIOTHI.

JlemoHcTpanuu
1. ®unstp oTra. Boponka broxnepa. YcranoBka uist QUIBTPOBAHHUS MO/ BAKYYMOM.
2. PecnmpaTopHble MacKu U MapJieBble IOBSI3KH.
3. IIporuBoras u ero ycTpoicrso.
4. Komnekuus «HedTb 1 HEPTEPOLYKTHD».

Z[eMOHCTpaL[I/IOHHBIe SKCIICPUMCHTDBI



Paznienenyie cMecH MopoIka cepbl U JKEIEe3HbIX OMUIIOK.

Paznenenne cmecu mopouika cepsl U rmecka.

Paznenenne cmecu BOABI M PACTUTEIHHOTO Macia ¢ OMOIIBIO ACTUTEIHHONH BOPOHKH.

[Tonyuenue AUCTUINIMPOBAHHOM BOJIbI C TOMOIIBIO J1a0OPAaTOPHOM YCTaHOBKHU ISl IEPETOHKHU KU JIKOCTEH.
Paznenenne cmecu nmepMaHranaTa U AMXpOMaTa Kajlusi CIIoCOO0OM KPpHUCTAILTH3AINH.

B3anMopaeicTBre XKee3HBIX OMIIIOK M MOPOIIKA CEPhl MMPH HAIPEBAHUU.

[TomydeHne yriekuciioro ra3a B3anMoOIeHCTBHEM MpamMopa ¢ KUCIOTON 1 0OHApYKEHHE €ro C MOMOIIBIO N3BECTKOBON BO/IBI.
Karanutuueckoe pasnokeHue nepokcuia Boaopoaa (karanuzatop — anokcua maprauia (IV)).

OO6HapyxeHue pacTBopa MIEI0UM ¢ TOMOIIBI0 HHAUKATOPA.

0. BzaumoseiicTBre pacTBOpa MepMaHTaHaTa Kajlisl U pacTBOpa AUXpOMaTa Kajiisi ¢ paCTBOPOM Cyib(puTa HATPHSL.
11. B3zaumoseiicTBre pacTBOpa epMaHraHaTa Kajius ¢ aCKOpOMHOBOM KUCIOTOM.

12. B3anmoielicTBHE XJIOpH/Ia JKeIe3a C )KEITOH KPOBSHON CONIBIO U TUAPOKCHIOM HATPHSI.

13. B3aumoseiictue ruapokcua xeiesa (I11) ¢ pacTBopoM COISTHO# KUCITOTHI.

RBRoOoo~Noa~wNE

JlaGopaTOpHBIE OTIBITHI

1. Ancop6uus KyKypy3HbIMU MAJTOYKaMU HapoB MaxXy4unuX BEIIECTB.
2. H3ydeHue ycTpONCTBA 3AKHUTAIKU U TIJIAMEHH.

HOMaH_IHI/Ie OIIBITBI

Pa3znenenne cmecu cyxoro MoJIOKa U pe4HOIO MeCKa.

OTtcTanBaHue B3BECH MOPOILIKA JJIs1 YUCTKU MOCY/IbI B BOAE U €€ JICKaHTaLIHsL.
AncopOuusi aKTUBUPOBAHHBIM YIJIEM KPACALIUX BELIECTB MENCH-KOJIBL.
PactBopenue B Boe Tabnetku acnupuna YIICA.

[IpuroroBiieHne N3BECTKOBOM BOBI U OTBITHI C HEM.

N3yuenne cocraa CMC.

ocoukrwdE

[IpakTuyeckue paboThI
1. OuuncTka MOBapeHHON COJIH.

Paccka3sl no xumum (4 4)
ConepKUT 3aHUMATEIbHbIC U HHTEPECHBIC ATIO/IBI O BEJTMKUX XUMHUKaX, 00 OTAEIHHBIX XUMUYECKHIX BEIIECTBAX M HEKOTOPHIX XUMHUECKUX Mpolieccax. 3ydenue



IpeUIaraeMoro Kypca npeaycMarpuBaeT U 0oJiee IIMPOKOE MCIIOJIb30BAaHIE aKTUBHBIX (DOPM M METOJIOB 0OyYEHHU SI: TIOBBIIIEHHE YEILHOTO Beca
CaMOCTOSITEIbHON paboThl B 00yueHuHu ( HallpuMmep, Mpu MPOBEICHUN IOMAITHETO XUMHUYECKOTO IKCIEPUMEHTA), B TOM YHUCJIE MPHU MOATOTOBKE COOOIICHHI Ha
YAeHUYCCKUE KOH(PEPEHIINH, 3alIUTHI IIPOCKTOB, 00CYXKICHUE PE3YJIbTATOB JOMAIIHETO SKCIIEPUMEHTA, BBIOOP 0OBEKTA JIJIS TIOJrOTOBKU COOOIIECHUS HITH TIPOCKTA
u ap. [Ipemnaraemplii Kypc peayCMaTprUBaeT MIUPOKOE Pa3BUTHE TAKUX JIOTHYECKUX OTEpalliii MBIIUICHUS, KaK aHaJIu3 U CHHTE3, CPABHEHHUE Ha OCHOBE aHAJIM3a
Y CHHTE3a, 00001IeHNE, BBIIBIYKECHUE U TTIOITBEPIKICHUE UM OTIPOBEPKEHUE TUTIOTE3 U T.JA. ABTOPHI TOYTH HE 3aTPOHYJIU TPEOOBAHUI CTaHAapTa XUMHUECKOTO
o0Opa3oBaHUs 711 OCHOBHOM IIKOJIBI, HAITPUMEP, 3HAKU XUMUYECKUX HIEMEHTOB U (JOPMYJIbI BEIIECTB CEMUKIACCHUKH BBIYYHUBAIOT TOJIHKO TIO KEJIAHUIO, CAMH JKE
(hopMyJIBI BEIIECTB HE BBIBOJISTCS, PABHO KaK M YPABHEHUSI XMMHUYECKUX PEAKIIMM, KOTOPBIC SBIISIOTCS MAaTEPUAIOM ISl M3YUYEHUsI B 003aTEIHHOM KypCce XUMHUH.

«Bplaromuecs pycCKHe y4eHbIe-XUMHKN.
Konkypc cooOmiennii yqamuxcs. «lcTopun OTKphITHS XUMUYECKUX BEIIECTBY (OTKPHITHE, IOTydeHHE U 3HAUYEHHE).
Konkypc yueHnueckux mpoekroB. KOHKypC NOCBSIIEH U3YYEHUIO XUMUYECKUX PEAKIIHI.

VY4eHuk Haydurcs:
— OMIPEIETATh MPOOJIEMBI, T. €. YCTaHABINBATh HECOOTBETCTBUE MEXKTY JKEJIAEMbIM 1
JICMCTBUTEIILHBIM;
—— COCTaBJIATH CJIOKHBIN IJIaH TEKCTA;
— BJIQJIETh TAKUM BUJOM H3JI0KCHHS TEKCTAa, KaK ITOBECTBOBAHME.
3.JlnanupyveMble pe3vbTAThl 00VUeHHS

IIpenMeTHbIE:
3Hamb / NOHUMAMb XUMUYECKYIO CHMBOJIMKY: 3HAKH XUMUYECKUX DJIEMEHTOB, (JOPMYJIbI XUMHUYECKUX BEIICCTB U YPABHEHUS XUMUUYECKUX PEAKIIUA; OCHOBHBIE

XUMHYECKHE MOHATHS: XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbIE aTOMHAsl M MOJIEKYJISpHAsi MAacChl, BEIIECTBO, MAacCOBasi 1 00bEMHas J0JIH,
XUMHYECKask PeaKIus;

yMemb HA3b16amMb: XMMUYECKHUE HJIEMEHTHI; OMPEeNsATh: COCTaB BEIIECTB MO UX (popmynaM,

odpawamobca ¢ XUMUYECKON MOCY01 1 1a00paTOpHBIM 000PYAOBaHHUEM;

6bIUUC/IAMb: ATOMHYIO 1 MOJIEKYJISIPHYIO MACChl; IPOU3BOAUTH PACYET MACChl OCHOBHOT'O BEIIECTBA [0 MAcCe BELIECTBA, COAEPIKAIIETO ONPEACTICHHYIO
MacCOBYIO JIOJIIO MIPUMECe U Apyrue MoIu(UKalMOHHbIE PACUEThl C UCTIOIb30BAaHUEM STUX MOHITHH.

UCROJIb308aMb RPUOOPEm eHHble 3HAHUA U YMEeHUA B TIPAKTUUYECKOH IeSATENHHOCTH U MOBCEAHEBHOM KU3HU J1s: 0€30macHOro oOpallieHus ¢ BelecTBaMu U
Marepuaiamu; 3KOJOIMYECKU IPAMOTHOTO MOBEACHUS B OKPYXKAIOLIEH Cpe/ie; OLEHKH BIMSHUS XMMHUYECKOTO 3arpsi3HEHMS OKPYKAIOIIEH Cpellbl Ha OPraHu3M
YeloBeKa; KpUTHUYECKOU OLIEHKH MH(OPMAIIMK O BEIECTBAX, UCIIOJIb3YEMBIX B OBITY; MPHUTOTOBICHUS PACTBOPOB 33JaHHON KOHIICHTPAIIHH.

JIMYHOCTHBIE: B IIEHHOCTHO-OPUEHTALMOHHON c(epe — YyBCTBO FOPAOCTH 32 POCCUUCKYIO XMMUUYECKYIO HayKy, T'YMaHU3M, OTHOIIEHUE K TPYAY,
(bopMupoBaHKE IIEHHOCTHU 370POBOT0 U 6€301acHOr0 00pasa KM3HU; YCBOCHHE MPABIII MHANBUAYATBHOTO U KOJUIEKTUBHOTO O€30IM1aCHOTO MOBEACHUS B



Ype3BbIYANHBIX CUTYAIHUAX, YTPOXKAIOIINX KU3HHU U 37J0POBBIO JIIO/ICH; B MO3HABATEIBbHON (KOTHUTUBHOM, MHTEIUICKTYaIbHOM) chepe — yMEeHUE YIpaBisTh
CBOEH IT03HABATEJILHOM JESITEIBHOCTBIO.

(bopMHpOBaHHE OCHOB HKOJIOTHYECKOH KYIBTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO IKOJIOIMYECKOTO MBIIIICHHS, PAa3BUTHE OIBITA

HKOJIOTUIECKH OPUEHTUPOBAHHOMN pe(IIEKCUBHO-OIICHOYHOW U MPAKTHYECKON JEITEITBbHOCTH B )KU3HEHHBIX CUTYAIIHX;

MeranpeaMeTHble: YMEHHE CAMOCTOSATEIBHO OTIPEACISTD LIEIN CBOETO O0YYEHHUsI, CTaBUTh M (POPMYIMPOBATH JUIsi ceOsi HOBBIE 3a7jauil B yu&oe u
[103HABATEIbHONIESITEILHOCTH, Pa3BUBAaTh MOTUBbI M UHTEPECHI CBOEH NIO3HABATEJIbHOM 1€ATEIbHOCTH; YMEHHUE CAMOCTOSATEIbHO IUIAHUPOBATh yTH
JOCTHKEHHUS 1IeJIeH, B TOM YHCile aJbTepHAaTUBHbIE, 0CO3HAHHO BBIOMpPATh Hanbosee 3 hekTuBHbIE

CHocoObI petieHus yueOHbIX U M03HABATEIbHBIX 33/1a4; YMEHUE COOTHOCUTH CBOU JEHCTBUS C IUTAHUPYEMBIMH PE3yJIbTaTaMU, OCYILECTBIISTh KO HTPOJIb CBOEH
JEeSITEIbHOCTH B IPOLIECCE JOCTHKEHUS Pe3yibTaTa, ONPEeATh COCOObI IEHCTBHUI B paMKax MPeA0KEeHHbIX YCIOBUI U TpeOOBaHM, KOPPEKTUPOBATh CBOU
NEMCTBUS B COOTBETCTBUM C U3MEHSIOLIEHCS CUTyalleil; yMEeHHEe OLlEHUBATh PAaBUILHOCTD BHIMOJIHEHUS yUeOHOM 3a/1a4u, COOCTBEHHbIE BO3MOKHOCTH €€
pelIeHNUs; BIaJeHUe OCHOBAMU CAMOKOHTPOJISl, CAMOOLIEHKH,, IPUHATHS PEHICHUH U OCYILIECTBICHHSI OCO3HAHHOTO BHIOOPA B yUeOHOM 1 NO3HABATENIbHOM
NeSITEeNIbHOCTH; YMEHUE ONPENENIATh MOHITHS, CO37aBaTh 0000IIEHNs], yCTaHABINBATh aHAJIOTUH, KJIacCCU(UIIUPOBATH, CAMOCTOSITENILHO BHIOMPaTh OCHOBAHUS U
KpUTEpUH JUI KilacCU(UKALUY, YCTaHABINBATh MPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH JIOTUYECKOE PACCYKJIEHUE, YMO3aKII0UeHHEe (MHIYKTHBHOE,
JIeTyKTUBHOE U 110 aHAJIOTUH) U JIeNIaTh BBIBOJIbI; YMEHHUE CO3/aBaTh, IPUMEHITh U TPEOOPa30BbIBATh 3HAKU U CUMBOJIbI, MOJIEIH U CXEMBbI JIJIs pEelIeHHs y4eOHBIX
Y TIO3HABATEJIbHBIX 3a/1a4;YMEHUE OPraHU30BbIBaTh YI€OHOE COTPYAHUYECTBO U COBMECTHYIO I€ATEIBHOCTD C YUUTENEM U CBEPCTHUKAMU; paboTaTh
WHAMBUIYAJIBHO U B TPYIIIE: HAXOAUTh OO0Ilee PEIIeHUE U pa3peliaTh KOH(IMKTH HA OCHOBE COIIACOBaHUS MO3ULMHI U y4€Ta HHTEpECOB; (JOPM YIUPOBATH,
apryMEeHTHPOBATh U OTCTaNBaTh CBOE MHEHUE; YMEHHUE OCO3HAHHO HCIOJIb30BATh PEUYEBBIE CPEICTBA B COOTBETCTBUU C 3a1a4€i KOMMYHMKALUH U1l BBIPDAKCHUS
CBOUX YYBCTB, MBICJICH M MOTPEOHOCTEN; TIFITAHUPOBAHUS U PETY/ISIIUNA CBOCH NIEATEILHOCTH; BIaJACHUE YCTHON M MUChbMEHHOMN PeUublo, MO HOJIOTHUECKOM
KOHTEKCTHOM peublo; (pOpMHUPOBAHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JaCTH MCII0JIb30BaHUs HH(OPMALIMOHHO -KOMMYHHUKALIMOHHBIX TEXHOJIOTHIA;
(bopMupoBaHHE U Pa3BUTHE FKOJOTUYECKOTO MBIIIUIEHUS, YMEHUE IPUMEHSTh €0 B I03HABATEIbHOM, KOMMYHUKATUBHOM, COLMAIBHON MPAaKTUKE U
poeccuOHaIbHON OPUEHTALHH.

4. TemaTH4yecKoe NJIAHMPOBAHKE

Ne Pasnen /tema Ko-Bo yacoB
/i Ha pa3aen/TeMmy
1 XuMusl B lIEHTPe eCTEeCTBO3ZHAHMSI. 11
1.1 WHucTpyKkTax mo oxpane TpyAa. XUMHUS KaK 4acTh €cTeCTBO3HaHus. [Ipeamer xumum.
1.2 MeTo 1l U3y4eHHsI €CTeCTBO3HAHUSI. 1
1.3 [IpakTiueckas padorta Nel «3HaKoMCTBO ¢ 1abopaTopHbIM 000pynoBaHueM. [IpaBuna TeXHUKU 6€30M1aCHOCTH 1
pu padoTe B XUMHUECKOM KaOHHeTe (J1a0opaTopum )»
1.4 ITpaktuyeckas pabora Ne2 «HaOmroenue 3a ropsieii ceeyoid. YcrpoiictBo ciuptoBku. [IpaBuia paboTsl ¢ 1
HarpeBaTeIbHBIMU TPUOOpAMUY)
1.5 MopenupoBaHue. 1
1.6 XUMHUYECKasi CHMBOJIMKA. 1
1.7 Xumust 1 pu3vKa. YHUBEPCAIBHBIN XapaKTep MOJ0KEHUH MOJIEKYASIPHO-KHHETUYECKON TEOPHUH. 1




1.8 Xumus v pusnka. ArperaTHple COCTOSIHHS BEIIECTB. 1
1.9 Xwumust u reorpadus. 1
1.10 | Xumus u Guostorus. 1
1.11 | KauecTBeHHBIE peakiuu B XUMUU. 1
2 MaremaTHKa B XMMHH. 10
2.1 OTHOCHUTENbHAS ATOMHAsI M MOJICKYJISIpHAsE MacChl. 1
2.2 MaccoBast JT0JIs JICMEHTa B CJIO)KHOM BEIIECTBE. 1
2.3 YucThie BEIIECTBA U CMECH. 1
2.4 OO6bemHast 0J11 KOMIIOHEHTA Ta30BOM CMECH. 1
2.5 MaccoBas 107151 BEIIECTBA B paCTBOPE. 1
2.6 [Tpaktuueckas pabota Ne3 «IIpurotoBneHne pacTBopa ¢ 3aJaHHOW MacCOBOM J0JIeH PACTBOPEHHOTO BEIECTBAY. 1
2.7 MaccoBast 101151 IPUMECENA. 1
2.8 Pemrenne 3aga4 u ynpaxseHui mo teme «MaTeMaThka B XUMUN» 1
2.9 Pemrenne 3agau n ynpaxsenuit mo teme «MareMaThKa B XUMUN» 1
2.10 | KonTpoawHas pabora Nel «MaremaTrdecKue pacuyeTbl B XUMHUN) 1
3 SIB1eHMsl, MPOMCXOASAIIME C BElleCTBAMM. 9
3.1 Pasnenenue cMmeceii. 1
3.2 OunbTpOBaHKE. 1
3.3 AncopOrus. 1
3.4 JlucTrismust. 1
3.5 [TpakTrueckas padota Ned «OurcTKa TOBAPESHHOM COJINY 1
3.6 XHWMHYECKUE PEAKITUH. 1
3.7 [Ipu3HaKKN XUMUYECKUX PEaAKITHH. 1
3.8 O06001eHre 1 aKTyanu3alus 3HaHu# 1Mo TeMe 1
«SIBNeHUS, TPOUCXOSIINE C BEIIECTBAMM.
3.9 KontponbHas padota No2 «SIBiaeHUs, MPOUCXOIAIINE C BEIICCTBAMMU 1
4 Paccka3bl 10 XMMMH. 4
4.1 Brigaromuecs pycckue yueHble-XUMUKU. 1
4.2 HcTopun OTKpPBITHSI XUMUYECKHUX BEIIECTB. 1
4.3 3amura IpoeKTa, MOCBAINICHHOTO UCCICTOBAHMIM B 00JIACTH XUMUYECKIX PEaKIIHA. 1
4.4 3amura IpoeKTa, MOCBAIICHHOTO UCCIEOBAHMIM B 00JIaCTH XUMHUUYECKUX PEAKITUH. 1

5. Kpurepun oneHuBaHus

Cucrema OLICHUBAHUA PC3YyJILTATOB O6y‘-ICHI/ISI o MpeaAMETy «XUMUS»




Ipu oyenusanuu obdyyarowuxcsa 8-9-x kraccos ucnorvzyemcs namuOaLIbHASL CUCEMA.
O1ieHKa YCTHOT'O OTBETA.
OTMeTKa «5» .
- OTBET IIOJIHBIM U IIPaBUJIbHBIN HA OCHOBAHWUHU U3Y4YECHHBIX TCOPUH;
Marepuai U3J0KEeH B OIIPEICTICHHOM JIOTHYECKOM MOCIEA0BATEIbHOCTH, JIUTEPATYPHBIM SI3BIKOM;
OTBET CaMOCTOSTCIIbHBIM.
OtBeT «4» ;
- OTBET IOJIHBIM U ITPaBUJIbHBIM HA CHOBAHUH U3YUYEHHBIX TEOPHIL;
- MaTepuall HM3J0KEH B OMNPENEICHHOW JOTHYECKON TOCIeN0BATEIbHOCTH, MPHU 3TOM JOMYIIEHBI JBE-TPH HECYIIECTBEHHBIE OIIMOKH, WCIPABICHHBIC IO
TpeOOBAHUIO YUUTEIS.
OtMmeTKa «3» .
- OTBET IOJIHBIN, HO MPHU STOM JIOMYIIeHa CYIECTBEHHAs OMMUOKA MJIK OTBET HEMOJIHBIN, HECBS3HBIM.
OtMmeTka «2» .
- MpU OTBETE OOHAPYKEHO HEMMOHUMAHWE yJal[UMCs OCHOBHOTO COJIEpKaHUs y4eOHOTO MaTepHuaia Wil JAOMYIICHBI CYIIEeCTBEHHBIC OITUOKH, KOTOPHIC yUalTUHCS
HE MOXET UCIPABUTH MPH HABOIAIINUX BOTIPOCAX YUUTEINS, OTCYTCTBHE OTBETA.
2. O1eHKa DKCIIEPUMEHTAIbHBIX YMEHUH,
- O1ieHKa CTaBUTCSI HA OCHOBAHUM HAOMIOACHUS 33 YUATUMHUCS M MUChbMEHHOTO OTUYETa 33 padoTy.
OtMeTKa «5»:
- paboTa BBIMOJHEHA TIOJHOCTHIO U TPABUJILHO, CIETaHbl MPABUJIbHBIC HAOMIOICHUS W BBIBOIBI;
- DKCHEPUMEHT OCYIIECTBJICH IO TIJIaHy C YYETOM TEXHUKH O€30MaCHOCTH M TPaBUJI pabOTHI C BEIIECTBAMH U 000PYI0BAHHEM;
- TMPOSIBJICHBI OPTaHU3AMOHHO - TPYJAOBBIE YMEHHUS, MO ACPKUBAOTCS YUCTOTA paboUYero Mecra u MopsiIok (Ha CToJie, SKOHOMHO HCIIOIb3YIOTCSI PEAKTHUBHI).
OtMeTKa «4»:
- paboTa BBINIOJHEHA MPABWIBHO, CJEJIaHbl MPaBHJIbHBIC HAOIIOACHHUS W BBIBOJBI, HO IPH 3TOM DKCIIEPUMEHT IPOBEJCH HE IOJHOCTHIO WJIM JIOIMYIICHBI
HECYIIECTBEHHBIC OITMOKU B pabOTEe ¢ BEIIECTBAMH M 000PYIOBAHHEM.
OtMmeTKa «3»:
- paboTa BBITIOJIHEHA MPABUJIBHO HE MEHEE YeM HAMOJOBHHY WM JIOMYIIEHA CYIIECTBEHHAs OIIMOKAa B XOJ€ SKCIIEPUMEHTAa B OOBSCHEHUH, B OPOPMIICHHUU
paboThl, B COOJIIOJICHUH MPABUI TEXHUKU O€30MaCHOCTH Ha paboTe ¢ BellecTBaMu U 000pyIOBaHUEM, KOTOPAasi UCIPABISIETCSA MO TPEOOBAHUIO YUUTEIIS.
OTMeTKa «2»:
- jomymieHbl 1Be (M Oosee) CyIIecTBEHHBbIE OIIMOKU B XOJ€: SKCIEPHUMEHTa, B OObSICHEHUU, B O0GOpPMIICHHU pabOThl, B COOJIIOJICHUU MPABHI TEXHUKU 0Oe3
OTIACHOCTH TPH paboTe C BEIIeCTBAMU U 000PYIOBaHHEM, KOTOPBIE YUaIIHIICS HE MOKET UCIIPABUTH AaXKe MO0 TPEOOBAHUIO YUUTEIS;
- paboTa He BHINIOJHEHA, Y YYallerocsi OTCYTCTBYET IKCIIEpUMEHTaIbHbIE YMEHHUSI.
3. Orienka yMeHMI pelaTh pacuyeTHbIE 3a1aYH.
OTMeTKa «5»:
- B JIOTHYECKOM PACCYKJCHHH U PEIICHUU HET OIUOOK, 3a/aya pelieHa parroHaIbHbBIM CII0CO00M;




OTMeTKa «4»:
- B JIOTHYECKOM DPACCY)KJCHHH M PEIICHMs] HET CYIIECTBEHHBIX OIIMOOK, HO 3ajada perieHa HepalMoOHAIbHBIM CIIOCOOOM, WJIM JOIYIIEHO He 0oJjiee IBYX
HECYIIIECTBEHHBIX OIIHMOOK.
OtMeTKa «3»:
- B JIOTHYECKOM PaCCYKJICHUU HET CYIIECTBEHHBIX OIMMUOOK, HO JIOMYIIEHA CYIIECTBEHHAs ONMTMOKA B MATEMAaTHIECKUX pacyeTax.
OTMeTKa «2»:
- UMEETCsI CYIIECTBCHHBIEC OMIMOKHU B JIOTHYECKOM PACCYKJICHUH U B PEIICHUU.
- OTCYTCTBHE OTBETA Ha 3aJjaHuE.
4. OueHKa NUCBMEHHBIX KOHTPOJIbHEIX PaloT.
OtmeTka «5»:
- OTBET MOJIHBIA U IPaBUJIBHBIN, BO3MOXKHA HECYIICCTBEHHAs OIIMOKA.
OtMmeTka «4»:
OTBET HEMOJIHBIN WM JIOMYIIEHO He 00JIee IBYX HECYIIECTBEHHBIX OIMNOOK.
OtMmeTKa «3»:
paboTa BHITIOJIHEHA HE MEHEE YeM HaIlOJIOBUHY, JIOMYIIEHA OJTHA CYIIIECTBEHHAs OIMOKA U TP 3TOM JBE-TPU HECYIIECTBEHHBIC.
OTMeTKa «2»:
- paboTa BBITIOJIHEHA MEHBIIIE YEM HAITOJOBUHY HJIH COJIEPKUT HECKOIBKO CYIIECTBEHHBIX OITHOOK.
- paboTa He BBITIOJTHEHA.
5. O1eHKa TECTOBBIX PadoT.
TecTsl, cocTOsIIKME W3 TATH BOIPOCOB MOYKHO MCIOJIB30BaTh IMOCIE U3yYeHUs Kaxaoro marepuana (ypoka). Tect uz 10—15 BonpocoB ucmonb3yercs s
nepuoandeckoro KoHTposs. Tect u3 20—30 BompocoB HEOOXOAUMO HCIIOIB30BATh ISl HTOTOBOTO KOHTPOJIS.
[Ipu orleHUBaHUM KUCTIOIB3YETCS CIICAYIOIIAs IIKaJa: JUIsl TECTa U3 MSATH BOIIPOCOB
* HET OIIMOOK — OIIEHKA «5»;
* 0J[HA OIIIMOKA - OLIEHKa «4»;
* JIBE OLIMOKHY — OILIEHKA «3%»;
* TpU OIIMOKH — OIICHKA «2).
Jns Tecta u3 30 BOpocoB:
* 25—30 npaBUIBHBIX OTBETOB — OLIEHKA «5»;
* 19—24 npaBuIbHBIX OTBETOB — OLIEHKA «4»;
* 13—18 npaBUIBHBIX OTBETOB — OLIEHKA «3»;
* MeHbIIE |12 NpaBUIBHBIX OTBETOB — OLICHKA «2»
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