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l.IlosicHUTeIbLHAS 3aHCKA:

HasBanue, aBTop 1
roa u3gaHus
aBTOPCKOW y4eOHOU
[IpOrpaMMBI, Ha
OCHOBE KOTOpPOH
pa3pabortana Pabouas
nporpamma

Xumus. 7—9 xiaccsl : paboyast nmporpamma k muauu Y MK X46 O. C.
I'abpuensna : yaebHo-meroanyeckoe nocodue / O. C. ['abpuensa. —
M. : Ipoda, 2017. Pabouast mporpamma pazpaboTaHa B COOTBETCTBUU C
®enepanbHBIM rOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM U
[TpumepHOit 0ocHOBHOM 00pa30BaTEIILHOM MPOrpaMMoi. Y UeOHUKH
JAHHOM JINHUM MPOIIIN YKCIIEPTU3Y, BKIIOUEHBI B DenepanbHbIi
nepeveHb M 00eCIeunBaloT OCBOCHNE 00pa30BaTEIILHON POTPAMMBI
OCHOBHOTO 00111eT0 00pa3oBaHusI.

Llenu nanHo#M
MPOTPaMMBbI
00y4eHus B 00s1acTu
(hopMHpOBaHUS
CHCTEMBI 3HAHHI,
YMEHHUH.

B cootBerctBUM ¢ DenepanbHBIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJAPTOM OCHOBHOTI'O OOILEro 00pa3oBaHUs 21AGHbIMU YeTAMU
LIKOJIBHOTO XUMUYECKOTO 00pa30BaHus ABISIOTCS:

. Gopmuposanue y 0OydarmmuXcs CUCTEMbl XUMUYECKUX 3HAHUM
KaK KOMIIOHEHTa €CTeCTBEHHOHAYYHBIX 3HAHU;
. passumue TAIHOCTH 00YJAIONIUXCS, UX HHTSIUICKTYAIbHBIX U

HPABCTBEHHBIX Ka4eCTB, ((OPMHUPOBAHUE TYMAHUCTUICCKOTO OTHO-
MIEHUS K OKPYKAIOIIEMY MHUPY M KOJIOTHYECKH IEIeCO00pa3HOTO
TTOBE/ICHUS B HEM;

. noHuMaHue 0OyJarOIIMMUCS XUMUHU KaK TTPOU3BOIUTEILHON
CHJIBI O0IIIECTBA M KaK BO3MOXKHOM 00acTu Oyaymien nmpogeccuo-
HaJbHOMU NEATCIHHOCTH;

. pazeumue MBIIIJIEHUS 00YJarOIINXCs MOCPEACTBOM TaKHUX T10-
3HaBaTENbHBIX YUeOHBIX ACUCTBUM, KaK yMEHHE (POPMYIUPOBATH
po0eMy U TUIIOTE3Y, CTAaBUTh LIEIH U 33[]a4l, CTPOUTH IIaHbI J0-
CTHDKEHHUS LIeJIel U peleHus OCTaBICHHbIX 3a/1a4, OIPEIENSTh M0~
HATHUS, OTPAHUYMBATH UX, ONKCHIBATh, XapaKTEPU30BaTh U CPABHUBATH;
. NoHUMAaHUe B3aUMOCBS3H TE€OPUU U MPAKTUKH, YMEHHE MPO-
BOJUTHh XUMHUYECKHUI SKCIIEPUMEHT U Ha €r0 OCHOBE JIeNIaTh BBIBOJIBI U
YMO3aK/TIOUEHHSI.

3amaun mJaHHOU
MIPOrPaMMBbI
00y4eHus B 00J1acTH
dhopmupoBaHUs
CUCTEMBbI 3HAaHUH,
YMEHHUM.

st noCTHKEHUS TUX 1IeJIeW B Kypce XMMUM Ha CTYIIEHU OCHOBHOTO
0011ero 00pa3oBaHuUs PEIIAIOTCS CICAYIONTUE 3a0ayu.

— GdopmMupyromcs 3HaHUsL OCHO8 XUMUYECKOU HAYKU — OCHOBHBIX
(haKkTOB, MOHATHI, XUMUYECKUX 3aKOHOB U TEOPHH, BBIPAKEHHBIX
MOCPEJCTBOM XUMHYECKOTO SI3bIKA;

— pazeusaromcs ymerus HabIo1aTh U 00bICHATH XUMHYCCKHE
SIBJICHUS, TPOUCXOSIINE B IPUPO/JIE, TAOOPATOPHBIX YCIOBUSX, B OBITY
1 Ha NMPOU3BOJICTBE;

— npuodpemaromcst CneyuaibHvle YMeHus 1 Haeviku 1o 06e30-
MacHOMY OOpAIEHUIO C XUMUYECKHMH BEIIeCTBAMU, MaTepUaIaMU U
MIPOIECCAMMU;

— dopmupyemcs eymaHucmuyeckoe OmHoueHue K Xumuu Kaxk
MPOU3BOIUTENBHOM cHlie 00IIeCTBa, C MOMOIIBI0 KOTOPOH peIIaroTcs
r7100anbHBIe MPOOIEMbI YeJIOBEUECTBA;

— ocywecmensemcs unmezpayus XAMU4eCKOM KapTHHBI MUpa B
€MHYIO HAYYHYIO KapTUHY.

Hens TP: paseuTHs y 00y4aromuxcsi eCTeCTBEHHO-HAYYHOI,
MaTeMaTH4ecKoi, HHGOPMALHOHHON IPAMOTHOCTH,
¢GopMupOBaHUSI KPUTHYECKOI0 M KPEATHBHOI0 MbILLICHHUS,
COBEPILICHCTBOBAHMS HABBIKOB €CTECTBEHHO-HAYYHOM
HANMPABJEHHOCTH, a TAKKe VI PAKTHYECKO 0TPadOTKH
yueOHOro MaTepuaJia no yueOHbIM npeameram «@usuka,
«XuMHus», «buogorusa» .




Y4yebHo-
METOINYECKUN
KOMILJIEKT.

1. Xumus. Beoanslii kypce. 7 kiacc. [IponeneBrudeckuii Kype (aB-
topel O. C. 'abpuensu, U. I'. Octpoymos, A. K. Axnebunun). 160 c.

2. Metonudeckoe mocobue. 7 knace (aBropst O. C. 'abpuensn, I'.
A. Hlunapesa). 208 c.

3. PaGouas terpans. Xumus. 7 kinacc (aBropsl O. C. ['abpuensy, I
A. Hlunapesa). 112 c.

4. [Ipaktuxym. 7 knacc (aBropst O. C. ['abpuensn, 1. B. Akce-
HOBa). 80 c.

Becnagos I1.U., lopodeeB M.B. Memoouueckoe nocooue
Peanu3auus 06pa3oBaTe/bHBIX IPOrpaMM eCTeCTBEHHOHAYYHOH 1
TeXHOJIOrH4eCKOoii HaNpaBJIeHHOCTEeH M0 XUMHUHM ¢ UCTIOJIb30BaAaHUEM
obopynoBanus nenrpa «Touka pocta» Mocksa, 2021

KonunuectBo yueOHBIX
9acoB, HA KOTOPOE
paccunTaHo U3yUCHHE
npeaMeTa, Kypea, B
TOM YHCIIE
TEMaTH4YEeCKOe
pacrpe/ielieHle YacoB
Y KOJTMYECTBO YacoB
IUTSL IPOBEICHUS
KOHTPOJIbHBIX,
1abopaTOpHBIX,
MPaKTUYECKUX padoT.

DT1OT Kypc paccuntan Ha 0,5 yac B Hezemto B o0beme 18 ydeOHbIxX
4acoOB, COCTOUT U3 YETBIPEX YaCTEH — TEM.

IIepBass — «XuMHS B HEHTPE €CTECTBO3ZHAHUS»

Bropas — «MaremaTuka B XUMHN»

Tperbsi — «SIBnEHUA, IPOUCXOASIINE C BEIIECTBAMM
YerBepras — «Pacckas3pl o XUMUW»

®opMbl OpraHu3aluu
y4eOHOTO MmpoIiecca.
DOopMBI TEKYIIETO
KOHTPOJIS 3HAHUI
yqamuxcs (TeKyIui
KOHTPOJIb — TEKYIIUH,
YETBEPTHOU U
MOJIYTOJI0BOM
KOHTPOJIb,
MIPOMEXKYTOUHAS
aTTecTalus — UTOT 3a
y4eOHBIN TO)

dopmamu puKcaMK YI€OHBIX TOCTHKEHUN yIalTUXCS MOTYT OBITh:
* pedepaTuBHBIC PAaOOTHI IO OJHOMY HJIM HECKOJLKAM UCTOYHUKAM
nHpopMmanmH, BKIodas HTepHeT;

*  pe3yNbTaThl SKCIIEPUMEHTAILHBIX HCCIICOBAHUH, 0(OPMIICHHBIC
HaJJIeKAIUM 00pa3oMm;

*  BU3yaJIHM3aIHs [MOJYYCHHBIX 3HAHUH C TIOMOIIBIO0 KOMITBIOTEPHOM
TEXHHUKH (mpe3eHTaruu POWerPoint, anuMarmoHHbIE POJIUKH
MacromediaFlash, BebcTpanuiip u T.11.).

*  TBOpYECKHE 3a/1aHus (3anuTa pedepaTtoB U MPOCKTOB,
MOJICIIMPOBAHKE MPOIIECCOB H OOBEKTOB).

OueHouHble cpeacTBa
Paboueit mporpamMmbl

He umeercsa

2.JlnanupyvemMbie pe3VabTaThbl




JIMYHOCTHBIE pe3yJabTaThbl

— 3HaHUe U NOHUMAHUe: OCHOBHBIX UCTOPUYECKUX COOBITUM, CBSI3aHHBIX C PA3BUTHEM XUMUH;
TOCTHKEHHUH B 001aCTH XUMHH U KYJIbTYPHBIX TPAJUIUI CBOCH CTpaHBbI (B TOM YHCIIE HAYYHBIX); 00-
[IEMUPOBBIX TOCTHKEHUN B 00JIACTH XUMUH; OCHOBHBIX MPUHIIMUIIOB U IIPABUJI OTHOIICHUS K IPHPO/IC;
OCHOB 3/I0pOBOT0 00pa3a )KM3HM U 37I0pOBbECOEpEraromux TEXHOJIOTHIl; TPaBHJII TOBEACHUS B UPE3BbI-
YaliHBIX CUTYAIUsX, CBI3aHHBIX C BO3CHCTBUEM PA3IMYHBIX BEIIECTB; OCHOBHBIX IPaB M 00sI3aHHOCTEH
rpaXxaaHuHa (B TOM 4Hciie 00yJaroIIerocs), CBI3aHHbIX C JMYHOCTHBIM, IPOPECCUOHAIBHBIM U KU3HEHHBIM
CaMOOTIPE/ICIICHNEM; COIIMATILHON 3HAUMMOCTH U COJIEpKaHUS POPecChii, CBI3aHHBIX C XMMHUEH;

— Yy8cmeo 20pOoCcmu 38 POCCUNCKYIO XUMUYECKYIO HAYKy U JOCTUYKEHUS YUEHBIX; YBaXKEHUE U
MPUHATHE TOCTHKEHUN XUMUH; JII000Bb M OEPEKHOE OTHOILIIEHUE K MPUPOJIE; YBAXKEHHUE U yUeT MHEHUN
OKPY)KAIOIIUX K JIMYHBIM JOCTUKEHHUSAM B U3yUYEHUH XUMUU;

— npuzHanue NCHHOCTHU COOCTBEHHOTO 3J0POBEA U 3J0POBEA OKPYXKAIOIMIUX J'IIOI[Cﬁ; HCO6XOI[I/IMOCTI/I
CaMOBBIpaXXCHUS, CaMOopCain3alilii, CONUAJIbHOT'O IIPHU3HAHWA,

— 0CO3HaHUe CTETIEHH TOTOBHOCTH K CAMOCTOSITEIBHBIM ITOCTYIKAaM U JEHCTBUSIM, OTBETCTBEHHOCTH 3a
UX pEe3yJbTaThl;

— nposeienue SKOJIOTHIECKOTO CO3HAHUS, JOOPOKETATETLHOCTH, TOBEPUSI 1 BHUMATEIIHHOCTH K
JKOOAM, TOTOBHOCTHU K COTPYAHHUYCCTBY; MHUIIUATHUBbBI U HIO603HaTeJILHOCTI/I B U3YyUCHUH BCUICCTB U
MPOIIECCOB; YOSKJICHHOCTH B HEOOXOIUMOCTH Pa3yMHOTO MCTIOJIb30BAHUS JOCTIKCHUM HAYKU U
TEXHOJIOTHH;

— YMeHue YCTaHABIMBATh CBSA3U MEXKAY LIENbI0 U3YYCHUS XUMHUH U TEM, JUISl UEro 3TO HYXKHO; CTPOUTH
KU3HEHHBIEC U TPO(ECCHOHATIbHBIE IIJIaHbI C YIETOM YCHEIIHOCTH U3yYEHHS] XUMUU U COOCTBEHHBIX
MIPUOPUTETOB.

MeTtanpeaMeTHble pe3yabTaThl

— ucnoivzosearnue pa3iindibiX HCTOYHUKOB XUMHYSCKOM I/IH(i)OpMaHI/II/I; IOJIYy4CHUEC TaKoH
I/IH(bOpMaI_[I/II/I, €€ aHaJIM3, MIOoAroToOBKa Ha OCHOBEC 3TOI'0 aHAaJIM3a PIH(bOpMaI_II/IOHHOFO IIPOAYKTa U €10 IIpe-
3CHTaLuA,

— npumernerue OCHOBHbIX MCTOA0OB IMO3HAHHA (Ha6HIOI[eHI/I$I, OKCIICpUMCHTA, MOACIIMPOBAHUA,
HU3MCPCHUSA U T. I[.) AT U3YUCHUST XUMHUYCCKUX O6’L€KTOB;

— ucnojib3oedHue OCHOBHBIX JIOTHYCCKUX onepaunﬁ (aHanma, CHUHTC3a, CPABHCHMA, O606HICHI/I$I,
J0Ka3aTcjIbCTBa, CUCTCMAaTU3alllu, KJ'IaCCI/I(bI/IKaI_[I/II/I u I[p) IIpU U3YYCHHUU XUMHNYCCKUX O6’bCKTOB;

— @opmynupoeanue BHIBOJOB U YMO3aKITIOUEHUH U3 HAOIIOIEHUH U N3YYEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEN;

— npocHozuposarnue CBOMCTB BCIICCTB HA OCHOBC 3HAHUA UX COCTAaBa U CTPOCHUS, a TAKIKC
YCTAHOBJICHUS aHAJIOTHU,

— Gopmynuposanue aeH, TANIOTE3 U MyTeH MPOBEPKU UX UCTUHHOCTH;
— onpedeneHue TeNe 1 3a1a4 y9eOHOUM U HCCIeI0BaTeNIbCKON AeSITENFHOCTU U MMyTeH UX TOCTHKECHHUS,

— packpoimue NpUuINHHO-CICACTBCHHBIX CBs3E MCKAY COCTaBOM, CTPOCHUCM, CBOI‘/’ICTBaMI/I,
NMPUMCHCHUCM, HAXOKACHHUEM B ITPUPOAC U MTOJTYIYCHHUEM BaXHEHUIINX XUMHUYECKUX BCIICCTB,



— apeymenmayusi COOCTBEHHOH MO3UIIMH U €€ KOPPEKTHPOBKA B XOJIE TUCKYCCHH 10 MaTepraiaM
XUMHUYECKOTO COACPKAHUSL.

IMpenveTHbIE pe3yJIbTATHI
B nosnasamenvhoii cgepe
3uanue (nonumanue):

— XUMHYECKON CUMBOJIMKH: 3HAKOB XUMUYECKHX 3JIEMEHTOB, POPMYIT XUMHUYCCKHUX BEIICCTB,
YpPaBHEHUN XUMHUYECKUX PEAKIIU;

— BOKHEUIIINX XUMUYECKUX MOHSATHI: BEIIECTBO, XUMHUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIA,
OTHOCHTEJIbHBIE aTOMHAsI M MOJIEKYJISIPHASI MACChl, NOH, KATUOH, AHUOH, XUMHYECKas CBS3b, JIEKTPO-
OTPULATENILHOCTb, BAJICHTHOCTh, CTENIEHb OKUCIIEHHS, MOJIb, MOJISIPHAsI Macca, MOJISIpHBI 00beM, pacTBOPHI,
ANEKTPOJIUTHI U HEAJIEKTPOJIMTHI, JIEKTPOIUTHYECKAs AUCCOLMALINS, OKUCIIUTENb U BOCCTAHOBUTEND,
OKHCJICHHE U BOCCTAaHOBJIEHUE, TETJIOBON AP (HEKT peaKlMK, OCHOBHBIE TUIIbI peaKLUii B HEOPTaHUYECKOU

XUMHUH,

— CbOpMy.]'II/IpOBOK OCHOBHBIX 3aKOHOB U Teopnﬁ XUMHUHU: AaTOMHO-MOJICKYJIAPHOT'O YYCHHS, 3aKOHOB
COXpAaHEHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa BelecTB, ABoraapo; [lepuoanyeckoro 3akona /. .
MeHnpeneeBa; TCOpUH CTPOSHHUS aTOMA M YICHHS O CTPOCHHUH BEIIECTBA; TEOPUH IECKTPOIUTUUECKON
Aucconuan U YY4CHUA O XUMHAYECKOU pEaKIuu.

Ymenue nasvieamen:

— XHMHYECKUE DJIEMEHTHI;

— COCIIMHEHUS N3YYCHHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB;
Obwscrhenue:

— (hM3UYIECKOTO CMBICIIA aTOMHOTO (TIOPSIKOBOT0) HOMEPA XUMHUUYECKOTO AJIEMEHTA, HOMEPOB T'PYIIIIBI
u nepuoja B [lepuoanueckoii cucreme . . MenneneeBa, K KOTOPbIM 3J€EMEHT MPUHAJJICKUT;

— SaKOHOMepHOCTCfI HN3MCHCHUSA CTPOCHUS aTOMOB, CBOMCTB 2JIEMEHTOB B npeaciax MaJiblX ICpUuoJ0B
nA I'pYILI, a TaK¥XKe CBOMCTB 06p33y€MLIX HWMH BBICIIHUX OKCHAOB U THAPOKCHUIOB,

— CYIIHOCTH IIpoLecca SHCKTpOHI/ITI/I‘leCKOﬁ JUCCOIMallu 1 peaKI_II/Iﬁ HOHHOTO 0OMeEHaA.
Ymenue xapakmepuzoeaniv.

— XUMHNUYCCKHUEC JJICMCHTBI (OT BOoJopoaa 10 KaJ'ILI_[I/ISI) Ha OCHOBC HX IIOJIOXKCHU B HepnonnquKoﬁ
CUCTEMEC XUMHUYCCKUX JJICMCHTOB I[ H. MenneneeBa u ocoOeHHOCTEH CTPOCHUS NX ATOMOB;

— B3aMMOCBA3b MCKY COCTABOM, CTPOCHUCM U CBOMCTBaMH HCOPraHNYCCKHUX BCUICCTB,

— XMMUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BEIIECTB (OKCUIOB, KUCIOT, OCHOBAHUH,
aM(pOTEPHBIX COEAUHEHHUH U Coel).

Onpeoenenue:
— cocTaBa BEIIECTB MO UX GopMyram;

— BAJICHTHOCTHU U CTCIICHU OKHUCJIICHUA 3JICMCHTOB B COCAMHCHUH



— BUJIOB XUMUYECKOU CBSI3U B COEAMHEHUSIX;

— TUIIOB KPUCTAJUINYECKUX PELIETOK TBEP/IBIX BEIIECTB;

— IIPUHA/UIEKHOCTH BELLIECTB K ONPEEIEHHOMY KJIacCy COE€MHEHU;

— TUTIOB XUMUYECKHUX PEAKIIHIA;

— BO3MOYHOCTH NMPOTEKaHUs peakliii HOHHOTO OOMEHa.

Cocmasnenue:

— cxeM cTpoeHust aToMoB nepBbix 20 anementoB llepuonnueckoii cucremsl . V1. Menzaeneesa;
— (dbopMys1 HEOPraHMYECKUX COSMHEHUN N3YUYEHHBIX KIacCOB;

— YPAaBHEHUN XUMUYECKUX PEAKIUH.

bezonacnoe obpawenue ¢ xumuueckoil mocy10i u 1a00paTopHbIM 000PYIOBaHUEM.

IIposedenue xumuuecko2o IKCnepuMeHma.

— MOATBEPKIAIOIIEr0 XUMUYECKHE CBOMCTBA N3YYEHHBIX KJIACCOB HEOPIaHUYECKUX BEIECTB;
— MOATBEPKIAIOLIET0 XUMUYECKUI COCTaB HEOPTAaHUYECKUX COEMHEHMI;

— 10 TIOJTYYEHHUI0, COOMPaHUIO U PaCIO3HABAHUIO Ta3000pa3HBIX BEMIECTB (KHUCIOpOa, BOJIOpOa,
YTJIEKUCIIOTO ra3a, aMMHaKa);

— 10 OTIPEIEIICHHUIO XJIOPH-, CYIb(daT-, KapOOHAT-MOHOB U NMOHA aMMOHHUSI C TIOMOIIBI0 KAYECTBEHHBIX
peaKkuu.

Buviuucnenue:

— MacCOBOM JIOJIM XMMHUYECKOTO IEMEHTa 10 (popmyJsie COeAMHEHNS,

— MacCOBOM JIOJIK BEIIECTBA B PACTBOPE;

— MacChl OCHOBHOT'O BEIIECTBA MO0 U3BECTHOM MACCOBOM JI0JI€ PUMECEH;
— 00BEMHOM TOIM KOMIIOHEHTA ra30BOH CMECH;

— KOJIM4YCCTBA BCIICCTBA, 00BbeMa U MacChl BCIICCTBA 110 KOJINUYCCTBY BCIICCTBA, O6L€My HnI Macce
pearcHTOB UK ITPOAYKTOB PCAKINU.

— Hcnonvzoeanue npuobpemeHnHbIX 3HAHUN U YMEHUL 8 NPAKMUYECcKoll 0esimeIbHOCMU U NOBCEOHESHO
HCUSHU:

— JJIA 0e30I1acHOro O6paH_ICHI/IH C BCHICCTBAMU U MaTCpruajlaMu B MIOBCEOHEBHOM KU3HU U rpaMOTHOTO
OKa3aHUu:A nepBoﬁ MOMOIIHN ITPH OKOTaX KUCJIOTAMHU U HICIIOYaAMU,

— JJIA 0OBsICHEHHS OTACIBHBIX (I)aI(TOB " IpUPOIHBIX HBHCHHﬁ;
— JJIA KpHTHqCCKOﬁ OLICHKH I/IH(bOpMaI_[I/II/I O BCIICCTBAX, UCIIOJIL3YCMBIX B 6LITy.

B 11eHHOCTHO-OpHEHTAUMOHHOM cdepe



— Ananus u oyenka MOCIENCTBUH U OKPYKAIOIIEH Cpebl OBITOBOM U IPOU3BOICTBEHHOM
JeATeIbHOCTH YEJIOBEKa, CBA3aHHOH C MOJIyYeHHEM U epepabOTKO BEIIECTB.

B Tpynosoii chepe

— IIposedenue onepayuti ¢ NCNIOIB30BAHNEM HarpeBaHUs, OTCTAUBAHUS, PHIBTPOBAHNUS,
BBIMIAPUBAHUS; TIOJYICHHUs, COOMpaHHS, PACTIO3HABAHUS BEIIECTB; M3TOTOBJICHUS MOJEIICH MOJIEKYII.

B ciepe 6e3onacHocTH KU3HEAEATEIHLHOCTH
— Cobar00eHue TIpaBUII TEXHUKU 0€30TIaCHOCTH TPH MPOBEICHUH XUMUYECKOTO IKCIIEPUMEHTA;
— OKa3auue TIEPBOU TTOMOIIU MPHU 0XKOTaX, OPe3axX U XUMUYECKUX TPaBMax.

3.Coaeprkanye v4e0HOro npeaMera, Kypca

XuMHS KaK 9aCTh €CTECTBO3HAHHUS. HpenMeT XHUMHUH.

EcTecTBO3HaHNE — KOMIUIEKC HAyK O Mpupoje: PU3UKU, XUMUHU, Ouosoruu u reorpaduu. [lonoxurensnoe
Y OTPULIATENIBHOE BO3JICHCTBHE YEIOBEKA HA IPUPOLY.

[Ipenmer xumuu. Tena u BemecTBa. CBOMCTBA BEIIECTB KaK UX MHIUBUAYyallbHbIE MpU3HaKu. CBOKCTBA
BEIIECTB KaK OCHOBA UX MIPUMEHEHMUSI.

MeTtoanl u3y4eHus ecTecTBO3HAHUs. Ha0imoieHne kak OCHOBHOM METO I MTO3HAHUS OKPY)KAIOIIET0 MUDA.
Ycnosus nposeneHust HaOMoAeHud. [ MnoTe3a kak npeanonoxkeHue, oObSICHSIONIee WK MPeICKa3bIBaloIee
MPOTEKaHUE HAOIIOAAEMOT0 SIBJICHU. DKcnepuMeHT. Jlaboparopus. DKCIepUMEHT J1a00paTOPHBIN 1
JIOMAaITHUH.

CriocoObl pUKCHpPOBaHUS PE3yNIbTaTOB IKCHepuMeHTa. CTpoeHHe MIaMeHH CBEUH, CyXOTO TOPIOYETo,
CIIUPTOBKH.

IIpakTuyeckas padora «3HAKOMCTBO C J1abopaTopHbIM 000pynoBaHueM. [IpaBuiia TeXHUKH OE30MTaCHOCTH
pu paboTe B XUMHUYECKOM KaOuHeTe (JTa00paToOpHH )».

IpakTHyeckasi padora «HaGmrogaeHue 3a ropsiei cBedoil. Y cTpoicTBO ciupToBKH. [IpaBuiia paboThl ¢
HarpeBareIbHbIMU IPUOOpaAMU.

MoneanpoBanne. Mozenu kak abcTparupoBaHHbIE KOIIMU M3Y4aeMbIX O0OBEKTOB U Ipo1ieccoB. Mojenu B
¢uzuke. DnekTpoopHas MalIMHA KaKk abCTparupoBaHHasi MOJIEIb MOJIHUU. MoJiesin B OUOJIOTHH.
buonoruueckue Myaspku. MoJenu B XMMHUH: MaTepraibHble (MOAEIN aTOMOB, MOJIEKYJI, KPUCTAILJIOB,
anmnapaToB M YCTAHOBOK) M 3HAKOBBIE (XUMHUYECKUE 3HAKH, XUMUYECKUE (DOPMYIIBI 1 XUMHYECKUE
ypaBHEHHS).

XuMnueckasi CHMBOJIMKa. XMMHUYECKHE 3HakU. IX 0603HaueHue, Mpon3HoLeHe U HHdopMmarus,
KOTOPYIO OHU HecyT. Xumuueckue Gopmyinbl. FIx 0o603HaueHne, NpOU3HOIIEHHE U HH(pOpMAaIHs, KOTOPYIO
oHHU HecyT. Hnekcsl u k03 puiiueHTsl.

XuMmus ¥ pu3dNKa. YHUBEPCAIbHbIH XapaKTep MOJI0KEeHHH MOJIEKYJIAPHO-KHHETHYECKOH TEOPHH.
[TonsaTHs «aToM», «MOJIEKyNa», «MoH». KpHucramumdeckoe cocTosiHuE BemecTBa. Kpucramueckue
pemieTky TBepAbIX BemecTB. Juddysus. BpoyHoBckoe nBUKEHUE.



Xumus 4 pu3uKa. ArperaTHble COCTOsIHMSA BemecTBa. [loHsATHE 00 arperaTHOM COCTOSIHUU BEILIECTBA.
["a3000pa3Hble, KHUIKKE U TBEpbIe BemecTBa. Kpucranmnueckue u amopgHbIe TBEpAbIe BEIIECTBA.
@u3n4ecKue U XUMHYECKUE SIBJICHUS.

Xumus u reorpagus. ['eonoruueckoe CTpoeHUE MIAHETHI 3eMIISL: AP0, MAHTHUSA, TUTOCepa. DIEMEHTHBIH
COCTaB I'€0JIOTUYECKUX COCTABHBIX YaCTEH IUIaHEThl. MuHepailbl M rOpHbIe IOpoAbl. MarmaTudeckue u
0CaJI0OYHbIE (OpraHMYECKUEe U HEOPraHUYECKHE, B TOM YUCIIE U TOPIOYKE) OPO/IbL.

Xumus ¥ 0u0J10rusi. XMMUYECKUM COCTAB KUBOM KJIETKHU: HEOpraHM4ecKHe (BoJa U MUHEPAJIbHBIE COJIN) U
opranuveckue (OeNKu, KUPHI, YTIEBOIbI, BATAMUHBI) BellecTBa. [[pocThie U CIIOXKHBIE BEIIECTBA, HX POJIb B
KU3ZHEJESATEIbHOCTH OpraHu3MoB. brosoruueckas poiib Boibl B )kUBOH KieTke. PotocunTes. Poib
xsnopoduiia B porocunTese. bronornyeckoe 3HaueHHE )KUPOB, OETKOB, YOUPHBIX MACE, YTIIIEBOJIOB U
BUTAaMHUHOB JIJIS )KU3HEIEATEIIbHOCTH OPraHU3MOB.

KadecTBeHHble peakniuu B XuMuH. [IoHATHE 0 KAUECTBEHHBIX PEAKIMIX KaK O PEAKIIHSIX,
BOCIIPUHUMAEMBbIX OPraHOJIENTUYECKHU C IIOMOIIBIO 3pEHUs, cllyXa, OOOHAHUS. AHAIUTUYECKUI 3PPEKT.
OmnpenenseMoe BEIIECTBO U PEaKTHUB Ha Hero. Bo3aMOXHOCTh U3MEHEHUS POJIM Ha TPOTUBOTIOIO0KHYIO.
Pacnipoctpanenue 3amnaxa oJeK0JIOHA, JyXOB UJIH JI€30J0paHTa Kak mnporecc quddy3un. OOpasisl TBEPIbIX
BEIIECTB KPUCTAJUIMUECKOTO CTPOCHUS. MOIeNn KpUCTAIIIMYECKUX PEIIETOK.

Jemoncrpanuu. Koyexiys pa3HpIX Tell U3 OJJHOTO BEIIECTBa WM MaTepraia (HampuMmep, CTeKiIa —
naboparopHas nocyaa). Komneknus pa3nuuasix Ten win Gotorpaduii Tel U3 aTFOMUHUS 711 WIUTFOCTPAIUN
UJIeN «CBOICTBa — MpUMEHEHHE». YueObHoe 000pyJ0BaHHe, UCII0JIb3YeMOE MTPU U3YYeHUN (U3UKH,
ouosiorun, reorpaduu U XUMHUHU. IIeKTpodopHas ManinHa B aeictBuu. [ 'eorpadudeckue moaenu (Taooyc,
kapTa). buonorudeckue Moaenu (MyJsiKU OPraHOB M CHCTEM OPraHOB PaCTEHUH, )KUBOTHBIX U YEJIOBEKA).
Ouznyeckue U XMMHUYECKHE MOJIETIN aTOMOB, MOJIEKYJT BEIIECTB U UX KPUCTAIIINYECKUX PEIIETOK.
OO0beMHbIe U HIAPOCTEPKHEBBIE MOJICH BOJIbI, YIIIEKUCIOTO U CEPHUCTOTO ra30B, METaHA.
Pacnipoctpanenue 3amnaxa oJeKoJIOHA, TyXOB UJIH JIe30J0paHTa Kak mnporecc quddy3un. OOpasisl TBEPIbIX
BEIIECTB KPUCTAJUIMYECKOTO CTPOCHUS. Moiesn KpUCTAINIMYECKUX peleToK. Tpu arperaTHbIX COCTOSHUS
BoJbL. «IlepenuBaHue» yriaekuciaoro ra3a B CTakaH Ha ypaBHOBEHICHHBIX Becax. Kosiekius
KPUCTAIIMYECKUX M aMOP(HBIX BEIIECTB U U3eNni u3 HuX. Kosekuus Munepasnos (Ja3ypuT, KOPYH],
XaJIbKOMUPUT, (DIHOOPUT, ranut). Kosiekus ropHeIX Hopo (IpaHuT, pa3iandHble GOpMbl KalbIIUTa —MeTl,
Mpamop, u3BecTHSK). Kosuiekius roprounx nckonaembix (HeTh, KAMEHHBIH yroJib, CIaHLbI, TOPD).
CrniupToBast sKCcTpakius Xjaopoduiia U3 3eJIeHbIX JUCTheB. KauecTBeHHas peakiusi Ha KUCIOPO/I.
KauecTBeHHas peakius Ha yrieKuciblil ra3. KauecTBeHHas peakiius Ha U3BECTKOBYIO BOJY.

JlaGopaTopHble onbIThl. OnucaHue CBOUCTB KUCIOPO/a, YKCYCHOM KUCIIOThI, aintoMuHus. CTpoeHue
IUTaMEHH (CBEYH, CIIUPTOBKHU, CYXOTo roprodero). Mzrorosienue Moieneit MOJIEKyJl XMMUYECKUX BEILECTB
u3 wiactwimHa. HabGronenne 6poyHOBCKOTO IBM)KEHUS YACTUUYEK YEPHOM TYIIM MOJT MUKPOCKOIIOM.
W3yueHne rpaHuTa ¢ IOMOIIBIO YBEIMUUTENBHOTO cTekIa. OOHapy)XeHHUe JK1Upa B CEMEHaX MO0JICOTHEYHUKA
u rpenkoro opexa. O6HapyxeHue 3(pUpHBIX Macel B aneabcuHOBON Kopke. OOHapyXeHue Kpaxmaia 1
Oenka (KJIeHKOBHHBI) B MIIEHUYHOU MyKe. [IpomyckaHue BbIIBIXaeMOT0 BO3/lyXa Yepe3 U3BECTKOBYIO BOY.

MartemaTnka B XUMHH

OTHoOCUTeIbHbIE ATOMHASL M MOJIeKYJIsipHasi Maccbl. [ToHsATHE 00 OTHOCUTEIHHON ATOMHOM U
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOJIOPOJAHOM eNMHULBI. Haxok1eHue OTHOCUTENBHONM aTOMHOU MacChl
XUMHYECKUX d7ieMeHTOB 1o Tabmuue [1. . MenneneeBa. HaxoxaeHne 0THOCUTENbHON MOJIEKYIISIPHON
Macchl 1o GopMyJie BEelecTBa Kak CyMMbl OTHOCUTENBHBIX aTOMHBIX MacC, COCTABJISIOIINUX BEIIECTBO
XUMHYECKHUX 3JIEMECHTOB.



MaccoBasi 10J11 XMMH4Y€ECKOI'0 3JIEMEHTa B CJI0KHOM BelecTBe. [loHATHE 0O MaccoBoi J10J1€
XHUMHYECKOTO AJIeMeHTa (W) B CIIO’)KHOM BEIIECTBE U €€ pacueT 1o ¢opmyrse BemecTBa. Haxoxaenue
(bopMyIbI BelIeCTBa 10 3HAYCHUSM MacCOBBIX J0JIeH 00pa3yIOIIHUX ero 3JeMEHTOB.

Yucrble BemecTBa H cMecH. [lonsarue o yuctom BemecTBe u 0 cMecu. Cmecu razoo0pasHsle (BO3IyX,
NPUPOIHBIN ra3), Kuakue (HedTh) U TBepble (TopHbIe Mopoibl, KynuHapHbie cMecd 1 CMC). Cmecn
TOMOTEHHBIE U TeTEPOTeHHBIE.

O0BbeMHast 10191 KOMIIOHEHTa ra3oBoii cmecu. [lonsarue 06 00beMHOI 071€ (¢) KOMIIOHEHTA T'a30BOM
cmecu. CocraB BO3/1yxa M IPUPOTHOTO Taza. Pacyer o0beMa KOMIIOHEHTA T'a30BOM CMECH IO €ro 00beMHON
710JI€ U Ha0OOPOT.

MaccoBas 101 BeniecTBa B pactBope. [loHsaTHE 0 MaccoBo#i oJie BemecTBa (W) B pacTBOpe.
PacTtBOpuTENH M pacTBOpEHHOE BenecTBO. PacdyeT Macchl pacTBOPEHHOTO BEIIECTBA IO Macce pacTBopa 1
MaccOBO¥l JI0JIe paCTBOPEHHOTO BEIIECTBA U APYTHE PACUETHI C UCTIOIH30BAHIEM YTHX MOHITHH.

IpakTHyeckas padora «[IpuroroBnenne pacTBopa ¢ 3aIaHHONM MacCOBOM J0JIEH PaCTBOPEHHOTO
BEIIECTBA.

Maccosast 104151 npumeceii. [lousarue o yrictom BemiecTBe U NpuMecu. MaccoBast 10J1st mpumecH (W) B
oOpa3siie ucxoaHoro Bemectsa. OCHOBHOE BeliecTBO. PacueT Macchl OCHOBHOTO BELIECTBA 10 Macce
BEIIECTBA, COJIEPKAILIErO ONpPeAETICHHYI0 MaCCOBYIO JIOJIIO PUMECEH, U APYrUe pacueThl ¢ UCIOIb30BaHUEM
ATUX TOHATHM.

JemoHcTpanuu. MuHepaibl KyIpuT U TCHOPUT. KoJIeKIMKM pa3InuHbIX BHIOB MpaMopa U U3ACIUN (M
WJUTFOCTpAIMi u3aenuii) u3 Hero. CMech peyHoro M caxapHOro mnecka u ux pasaenenue. Komtekius HedTu u
HerenpoaykToB. Komekius ObITOBBIX cMece (KynuHapHbIX cmeced, CMC, maMmnyHel, HalluTKOB U JIp. ).
Jnarpamma 00beMHOTO cocTaBa Bo3ayxa. Jluarpamma o0beMHOT0 cocTaBa MpUpoIHOTro raza. Oopasisl
BEIIECTB U MaTEPHAJIOB, COAEPKALINX ONPEIECIICHHYIO JI0JII0 IpUuMecei.

JlabopaTopHble onbITHI. V3ydeHne coctaBa ObITOBBIX KYITHMHAPHBIX M XO3IWCTBEHHBIX CMECEH 10
sTHKEeTKaM. M3yuenue coctaBa HEKOTOPBIX OBITOBBIX U (hapMalleBTUYECKUX MTPENapaToB, COAEPIKAILIIX
OTIPEICNICHHYIO JIOJII0 MPUMECEH M0 UX 3TUKETKAM.

SIB1eHMsl, MPOUCXOASAIIME C BellleCTBAMH

Paznenenne cmeceii. [Tonstue o pazneneHun cmeced 1 OYUCTKE BellecTB. HekoTopeie mpocTeime
crocoObl pa3zelIeHHusl CMECE: IPOCEUBaHKE, Pa3JIe]ICHUE CMECEH TTOPOIIKOB JKeJie3a U Cephbl, OTCTauBaHME,
JeKaHTalMsl, HIEHTPU(PYTHPOBAHUE, pa3/IeIeHNE C TOMOIIBIO EIUTEIHHON BOPOHKH.

®uabTpoBanue. PunbTpoBaHue B JabopaTtopuu, ObITY U Ha pousBoacTBe. [lonarue o punbpTpare.

Ancopouus. [Tonstue 06 agcopOuun u agcopoeHTax. AKTUBUPOBAHHBIN Yrojb KaK BaKHEHIINI afcopOeHT,
€ro MCI0JIb30BaHKe B OBITY, Ha MPOU3BOJICTBE U B BOGHHOM Jieie. Y CTpOICTBO MPOTUBOrasa.

IlI/ICTI/I.TI.TIHHI/Iﬂ. I[I/ICTI/IJ'IJ'IHI_II/IH KaK IIpOoLeCC BBIACICHUS BCIICCTBA U3 JKMIKOM CMECH. I[I/ICTI/IJIJ'II/IPOBB.HHB.}I
BOJa o0racTu ee MMPUMCHCHUA.

Kpucraaausanus niu BbinapuBanue. Kpucraminszanys 1 BellIapuBaHue B 1a00opaTopun
(xpucTammsaropsl U ¢paphopoBbIe YaAIIKK Ui BeIIapUBaHus) U npupoae. Ileperonka nepru.
Hedrenpoaykrel. @pakiinoHHas eperoHKa *XUAKOr0 BO31yXa.

IIpakTnueckas padora «O4ncTKa IOBApEHHON COJIN.



Xumuuyeckue peakuuu. [loHsaTre 0 XUMHUYECKOM peakiMu Kak Mpolecce MpeBpalleHus OJTHUX BEIIECTB B
apyrue. YCiIoBUs TEUCHHUS U MPEKPAIICHUS XUMUYECKUX PEaKIIHil.

IIpu3HaKH XUMHYECKHX peakuuid. [Ipu3Haky XuMHUYECKUX peaKUuii: U3MEHEHHE LIBETA, BBIIIAJICHUE
0CaJIKa, PACTBOPEHME IIOJIy4EHHOT'O OCaJKa, BBIICICHUE Ia3a.

Jemoncrpanuun. [IpocenBanue cMecu MyKU U caxapHOro necka. Pazyienenue cMecu mopouikoB cepsl U
xeinesa. Pa3neneHue cMecu NOpOIIKOB cepbl U Necka. Paznenenne cMecu BO/IbI U paCTUTEIBLHOTO Macia ¢
MTOMOIIBIO JICNTUTEIBHON BOpoHKH. [leHTpudyruposanue. @unprpoBanue. Koyuteknus pecrimpaTopHbIX
MacoK U MapJjeBbIX MOBS30K. AJICOPOLIMOHHBIE CBOMCTBA AKTUBUPOBAHHOTO Yrisl. CHUIMKaresib U ero
IIPUMEHEHHE B OBITY U JIETKOM MpoMbILIUIeHHOCTH. [IpoTrBoras u ero ycrpoiicrso. [lonyuenune
JTUCTUJUTMPOBAHHON BOJBI C TOMOIIBIO J1a00paTOPHOI YCTaHOBKH JUTsl IEPErOHKH kuaAKocTel. Pa3nenenue
CMeCH MepMaHraHara u Juxpomara Kaiuus cnocooom kpuctaumsanuu. Komtekuus «Hedpts u
He(dTenpoayKTh». B3anmoieiicTBue MOPOUIKOB jkejIe3a U cepbl pu HarpeBaHuu. [losryuenue yriekucioro
ra3a B3auMOJEHCTBHEM MpamMopa ¢ KUCIOTON 1 0OHApyXEHHUE €r0 C MOMOIIbIO0 U3BECTKOBOM BOJIBI.
Karanutnueckoe pasnokeHue nepokcua BoJ0poia (KaTaau3aTop — JUOKCH MapraHia).
depMeHTaTUBHOE pa3jiokKeHHEe MEPOKCHIa BOJAOPOAa ¢ MOMOIIBIO KaTana3bl. KHCIOTHBIN OTHETYHIUTENb,
€ro YCTPOWCTBO W MIPHUHITUN JACUCTBUS. Peakius HeuTpanu3auu OKpameHHoro GpeHoadraJenHoM pacTBopa
IeI049M KUCI0TOW. B3anMoeiicTBre pacTBOpa repMaHTraHaTa i IMXpoMaTa KaJus ¢ paCTBOPOM CyJbpuTa
Hatpus. [lomydgenne ocanka ruapokcuaa meau (II) unu ruapoxcuaa sxenesa (I11) peakmueit oOmeHa.
PacTBOopeHue nmosrydeHHbIX 0CaJAKOB T'HPOKCUIOB METaIOB KuciaoTol. [losryuenue yriekuciaoro rasza
B3aMMO/ICHCTBUEM pacTBOpa KapOOHATa HATPHSI C KUCIOTOM.

JlabopaTopHble onbIThl. PazeneHue cMecu cyxoro MoJjIoKa M pedHoro necka. M3rotoBnenue ¢puiabTpa us
(buapTpOBANBHOM OymMaru uin OyMmakxHou canderku. M3roToBineHne MapiieBbIX MOBSI30K KaK CPEeICTBA
WMHIUBUAYAIIbHON 3alIUTHI B IEPUOJI AIUAEMUN rpunna. M3ydyeHue coctaBa U MPUMEHEHUSI CHHTETHUECKUX
MOIOIINX CPEJCTB, COACPKAIIUX SH3UMBI. M3yueHune ycTpoicTBa 3a)KUTANIKY U €€ TJIaMEeHH.

Paccka3bl mo xumuu

Paccka3bl 00 yueHbIX. Boiaroniuecs pycckue yueHble-XUMUKH: KU3Hb U JeATeIbHOCTh M. B.
Jlomonocoga, /1. 1. MenneneeBa, A. M. byriepoga.

Paccka3bl 00 3j1eMeHTax U BelecTBax. Meramibl: aJlOMHHHH, JKene30, 30J10To. HeMeTaiuier: a3or,
BoJiopoa. Boma. Xnopun natpus. KapboHat kanbius.

Paccka3sbl 0 peakuusix. otocunres. ['openue. Kopposust merasnios.
IIpakTnyeckas padora (qoManIHu SKkcriepuMeHT) «BripalinBanie KPUCTAIIIIOB COJIMY.

IIpakTuuyeckas padora (gomaiHuii sxcriepuMenT) «Kopposust MeTaniosy.



4.Y4eO0HO-TeMAaTHYEeCKOE MJIAHNPOBAHUE

Ne Ne Ha3Banue Tem u esun n3yvyeHus OcHOBHBIE BUBI CpencrBa
YPOK | YPOK | YPOKOB TeMbI YPOKa yueOHoii o0yuyeHusi, B
a aB AeATEeJbHOCTH ToMm yuciae UKT
TeMe yyalmmxcs
1 1 XUMUS KaK 4acTh Jate yganmmcest Hnmeepuposams Oo6opynoBanue
€CTECTBO3HAHUS. MPEICTaBIIEHUE O 9acTHBIC TP*:
I[IpeaMeT XUMHUU HayKe XHMHH, O €€ HPpEAMETHBIC
3HAHUS B CUCTEM TYUK
Merto b1 U3yyeHust pOJIK U MECTE Cpeln . y Ha
3HAHWH O TeMIIepaTypsbl
€CTECTBO3HAHUS JIPYTUX €CTeCTBEHHO-
CCTECTBEHHOM MHPE. | (y o
€pPMOIAPHBII)
HayqHBIX ObvsicHamo CIUDTOBKA
IMCLUIIINH, O JINATIEKTHKY > CiHp
3HAYCHUHW XUMHH B B3aMMOOTHOIIEHUN
KHU3HH YEIOBEKa; CIIOBCKA H
HayaTh TIPHPOJEL,
UTLTIOCMPUPO8aAmMb €€
dbopMupoBaHue
puMepamu.
TTOHATHA O Xapaxmepuzosamo
XAMHAYECKOM peIMET XUMUH.
BEILIECTBE U €TO Paznuuamo Tena n
pusnueckux BCIICCTRA.
CBOMCTBAX. Xapaxmepuzosamo
CBOMCTBA BEILIECTB
KaK UX
WHUBUAYyaJIbHbBIE
MPU3HAKU.
Yemanasnueamo
MPUYUHHO-
CJIEICTBEHHBIE CBSA3HU
MEX/1y CBOMCTBAMHU
BELIECTB U
00nacTsIMH ux
PUMEHEHUS.
Onucvieamow
CBOMCTBa HEKOTOPBIX
BEIIECTB 110
OIIPEIETICHHOMY
IJIa”y ¢
MTOMOIIBIO PYCCKOTO
(poHOTO) SI3BIKA
2 2 IIpakTnuyeckas [To3HakoMuTH Pabomamu ¢
padora Ne 1 yyalmxcs ¢ 11abopaTopHBIM
«3HAKOMCTBO ¢ NpaBHIaMy Texaukn | ©OOPYIOBaHHEM U
HarpeBaTeIbHbIMU
J1a00pPaTOPHBIM 0€30MacHOCTH MPHU
6 5 npubopamu B
o0opynoBaHuEM. pabote B COOTBETCTRHUIL C
IIpaBu/Ia TEXHUKHM | XUMHUYECKOM [PaBHIIAMH TEXHAKN
0€30IaCcHOCTH npu KaOHHETE, C 0e301IaCHOCTH.




padore B 1a00paTOPHBIM Buvinoauames
XHMHYECKOM obopymoBaHueM — IPOCTCHIINE TIPUEMBI
KaGuHere 1ab0paTOPHBIM obparmenns ¢
.. | 1abopaTOpHBIM
(1adopatopuun)» LITaTUBOM, MOCYI0H;
000py/TI0BaHHEM.
copMupoBaTh
OpraHu3aIMOHHBIE
yMeHusl (BECTH
3aIMCH U JIeTIaTh
PUCYHKH).
IMpakTHyeckas 3al10KUTh Pabomamy ¢ O6opynoBanue
pabota Ne 2 MPaKTUYECKHE 11a00PaTOPHBIM TP*:
«Ha6Jonenue 3a OCHOBBI BakHeiero | ©00PyZIOBAHHEM 1
N . HarpeBaTeIbHBIMU TYUK
ropsiueii cBe4oii. METO/1a TIO3HAHUS p6 Ha
npubopaMu B
YerpoiicTBo €CTECTBCHHOHAYUHBI pHbop TemMneparypel
COOTBETCTBHUH C (TepMonapHbIii)
CIHPTOBKH. X JTUCITUTUTHH — NPaBHIAMH TEXHUKH CrroTORKa
IIpaBuja padoTel ¢ | HAOIIOACHNUS, 6e30MaCHOCTH. ’ p
HArpeBaTeJbHBIMHU | TOJYEPKHYTH Buvinonname
npudéopamMm» BaXHOCTD U 3Ha- IIPOCTCUIINE IIPHEMBI
YCHHE THIATSIIbHBIX obpamenns ¢
. 1ab0paTopHBIM
HaOJIIOICHUI,
000pyIOBaHUEM: C
MO3HAKOMUThH yua- TaGOPATOPHBIM
IIuXCs € [ITATHBOM, CO
YCTPOHCTBOM CITUPTOBKOM
CIUPTOBKH,
aKLEHTUPYS UX
BHUMaHHUE Ha
npaBuiiax paboThI ¢
HarpeBaTeIbHBIMU
puOOpaMHU.
MopenupoBanue CdopmupoBats ObvscHAmMb, 4TO
XuMu4yeckas IIPEACTaBIICHUE O TakKO€ MOJCIIb.
CUMBOJIUKA MOJIEIIUPOBAHUH KaK Knaccupuyuposamo
MOJIETIH Ha
METO/Ie IO3HAHUS
MaTepuagbHbie U
OKPYKAIOUIEr0 MUPA, | oo oo
aKIIEHTUPOBATH Hpusodums

BHUMAaHHUE yJallluXxcs
Ha Pa3Iudyuy MEXIy
00BEKTOM H €T0
MOJCHbIO.
ITo3rakoMUTH
yyalumxcsi ¢
MMOHATUSIMHA
«XUMHYECKUI

MPUMEPHI Pa3TUYHBIX
THUIIOB MOJETIEH,
HCIIOJIb3YEMBIX TTPH
W3y4YEHUU
pa3IUYHBIX
€CTECTBEHHOHAYYHbI
X

IIpenmeros.
Ilepesooumnw
Ha3BaHUS




DIIEMEHTY,
«XUMHYECKas
dopmynay,
OOBSICHUTH
IPOMCXOXKICHUE
XUMHYCCKOMN
CHUMBOJIUKH; 110
XUMUYECKAM
dbopMynamM HAyIHUTh
[IKOJILHUKOB OII-
penensaTh
NPUHAIICKHOCTh
BEIIIECTBA K MPOCTHIM
WU CIIOXKHBIM

XUMUYECKHX
3JIEMEHTOB B
CHMBOJIbHYIO
CHCTEMY

3HAKOB ¥ HA0OOPOT.
Xapaxmepuzoeambo
XAMUYECKHE
(dopMyJIbl KaK
3HAKOBBIC MOJICIIH
COCTaBa XUMHUYECKUX
BCILICCTB.

Xumus u ¢pusuka. Cdopmuposath ObvscHAmMb, 4TO
YHuBepcanbHbIN TIPEACTABIEHUS O TaKo€ aToM,
XapakTep BaYKHEHIIHX MOJICKYIIa, HOH.
. Xapaxmepuzosamo
TTOJIOXKEHUN XUMHUYECKUX
KpHCTaJUTMYECKOE
MOJIEKYJISIPHO- TTOHATHUSX: «aTOM
OJICKYIAPHO 0 «aTom», COCTOSTHHE BCIICCTB
KHMHETHYECKOMN «MOTIEKYIIay, «HOHY; | i kpHCTAIINYECKIE
TEOPUH MTO3HAKOMUTB C peLIeTKH.
OCHOBHBIMH Apeymenmupoeamao
MMOJIOKCHUS MU PEAIILHOCTE MOJICKYII
ATOMHO- ABJICHUSIMU
151 31U U
MOJIEKYJISIPHOTO mpdy
OpOYHOBCKOTO
YICHUAL. JIBUKCHMS.
Mooenuposamo
OpOYHOBCKOE
JBUKECHHE U
ONUCHIBAMb ITY
MOJIEJIb
Xumus ¥ hU3HKa. Pacummputs Xapaxkrepu3oBarb Oo6opynoBanue
ArperaTHble MpEe/ICTaBICHUS rasoo0pasHble, TP*:
COCTOSTHUS ydammuxcs o0 KUJKUC W TBEPABIC
BEILIECTBA.
BellleCTBa arperaTHbIX p n Aarank
a3/nyaTh
COCTOAHMAX KpUCTAJUIMYECKUE U FOMIEPATYPHY
TePMONAPHBIH
BEILIECTB. (Tepmonap )

amop(dHbIe TBep/bIe
BEIIECTBA;
dusnyeckue u
XUMHYECKHE
SIBJICHUS.
YcranaBauBaTh
B3aUMOCBSI3U MEXKIY
nepexoaamu
arperaTHaIX
COCTOSIHUIM

OJIHOTO BEIICCTBA.




HaG6monars
XUMHYECKHI
AKCIIEPUMEHT,
OIMCHIBATh €0 U
JienaTh BBIBOJIBI Ha

€ro OCHOBE
Xumus u reorpadus | PasButh XapakTepu3oBaThb Oo0opynoBanue
MPEACTABIICHUS TCOJIOTHICCKOC TP*:
yyamuxcs o moHsTHy | CTPOCHUE MIIAHETHI
«BEILIECTBOY; IB)GMM' Aarunk
(bOpMHPOBATE a31M4aTh TeMIIEPATyPhI
MHUHEPAJIBl U TOPHBIC | oo op i
O61eyuebHbIe OPOIBL;
YMCHHUAL. MarMaTu4eckue u
0CaJI0YHbIE
nopoasl. 3yuath
COCTaB TOPHOM
IIOPOJIBI C TIOMOIIBIO
ONTHYECKUX
npuOopoB
Xumus u 6uonorus | [lpogomxuts VYcraHaBinBaTh
pa3BuTus MCKIPEIMETHEIC
CBSI3U

MIPEACTABICHUH O
BEIIECTBAX,
03HAKOMJICHHUE C
TOHSATUSIMH:
OpraHuveckue u
HEOpPraHU4ecKue
BEIIIECTBA,
XUMUYECKask peak-
IUs1, KAYECTBEHHAs
peaxius;
COBEpILICHCTBOBATh
ymeHue paboTats ¢
Y4EOHUKOM U
dbopmMupoBaTh
IKCTIIEPUMCHTAIIbHBIC
yYMEHHUSI.

MEXTy OMoJIOTHEN 1
XUMUEN Ha OCHOBE
XUMHYECKOTO
COCTaBa KJIETKU.
Knaccudunmponars
BELIECTBA KJIETKH U
OTIHCHIBATh UX POJIb B
HEH.
XapaxkTepu3oBarh
OMOJIOTHYECKYTO
POJIb BOJIBI.
OrnuceIBaTh SIBJICHUE
dboToCHHTE3a U
pacKpbIBaTh POJib
xnopodusia B 3Tom
mporecce.
XapakTepu3oBaTh
OHOJIOTUYECKYIO
POJIb BAXKHEHIITUX
KJIaCCOB
OpraHNYeCcKHUX
COCIMHEHUH JUI
KU3ZHENEATEIbHOCTH
OpraHU3MOB.
DKCTepuMEHTaIbHO
JOKa3bIBaTh
HAJIMYUE T€X WU
WHBIX OPraHUYECKUX
COCIMHEHUH B
pacTUTETbHBIX
KIIETKaX




9 9 KauectBeHHbIe JlaTh MOHATHUS O OOBSCHATH, YTO
peakuu B XUMUNA «KadueCTBEHHOM TaKoC Ka4CCTBCHHBIC
peaKiumy, peakiun -
IPOTOIDKHTS aAHAJIUTHYECKUM
¢ dexT.
dbopMupoBanue Pasuars
KCIIEPUMEHTAIIBHBIX | openienieMoe
YMEHHUH; pa3BUBATh | BEHIECTBO U PEAKTHB
YMCHHE BBICTYIIATh Ha Hero. [IpoBoanTh
nepes ayIuTopuen, Ka4CCTBCHHYIO
YMCHHE CITYIIaTh. peaKuio H%
YTIICKUCITBIN Ta3.
OnuceiBaTh
Ka4eCTBCHHYIO
peaxIuio Ha
KHCIIOPOJT
10 10 OTHOCHTENILHEIE OOBACHHUTEL CMEICTT OOBACHATH, UTO
aToOMHas U MTOHATHH TaxKoe
MOJIEKYJISPHAS «OTHOCHTEIbHAS OTHOCHTCIbHASL
aTOMHas Macca 1
maccel. MaccoBast aTOMHas Maccay,
OTHOCHTEIbHAS
JIOJIST XMMHUYECKOTO | «OTHOCHTEJIbHAS
MoJie-
JJEMEHTa B MOJICKYJISIpHAS KyJISpHas Macca.
CJIOKHOM BEIICCTBE Macca», Hay4uThb Onpeﬂens[]“[,
BBIYMCIIATH OTHOCHTEIIbHYIO
OTHOCHUTEJIbHbIE 4aTOMHYIO
MOJIEKYIISIPHBIE Maccy o tadmnure /1.
H. Menneneena.
MAaccChl BEIIECTB.
PaccunteiBaTh
OTHOCHTEIIbHYIO
MOJIEKYJIIPHYIO
Maccy BEIIECTBA IO
ero opmyme
11 11 Ywucteie BeniecTBa 1 | Pa3BuBaTh 3HaHUS PaznuuaTe yncTeie Oo6opynoBanue
Y
cMecH y4almxcs o BEIIECTBA U CMECH, TP*:
BEIIIECTBAX I HX TOMOT€HHEIE U
reTepPOreHHbIE JlaTunk
HaXO0XJIEHUH B
CMECH. 3JIEKTPONPOBO/I-
TIPUPOJIC Ha OCHOBC IIpUBOAUTD IPUMEPBI | (o or e
S o 9
YCBOCHHUS IIOHATHH CMecei pa3IuuHOro HbpoBoii M
«YHMCTOE BEIIECTBO» | arperaTHOro mep
1 «CMECHY, COCTOSIHHS U Kpockon
COBEPILEHCTBOBATh OIHCBRIBATDH
yMeHHs PAGOTHI ¢ UX POJIb U 3HAUCHHUE.
HccnenoBaTh cocTaB
TEKCTOM.
OBITOBBIX,
KYJIMHApPHBIX U
XO3SIMCTBEHHBIX
cMmecel 1o
STUKETKAM
12 12 | O6vemuas nomust Pacmmputs XapakTepu3oBarb Oo0opynoBanue
KOMIIOHEHTA IpeACTaBJICHU 00BEMHYIO 101110 TP*:
ra30BOH CMeCH ydammuxcs o nonsruy | KOMIOHCHTA Ia30BOH
CMeCHU U IIpudop nas

«HO0JIsD» HAa TpUMEPE

pacCuUuThIBAThL €€ IO

onpeeaeHust




00BeMHOI oM ra3a | 00bEMy 3TOM CMECH. | cocTaBa
B CMeEcCH; OmnmuceiBath BO31yXa
NPEACTABHTD 00BEMHBIN COCTAB
yaamEMeA aTMoc(epHOTo
BO3/yXa U MIOHUMATh
OPUEHTHPOBOYHYIO SHAYCHIE
OCHOBY ACHCTBHH IIOCTOSIHCTBA 3TOTO
AJI pCIICHUA 3aaa4 COCTaBa I
Ha BBIYHCIICHUE 3/I0POBbS
00BeMHOM 1071
KOMIIOHEHTA Ira30BOM
CMecCH; pa3BHBATh
JIOTHYECKHE
oTiepanuu
MBIILICHUS
CpeAcTBaMU pacyer-
HBIX 33124 10
XUMHUH.

13 13 | MaccoBas moist [Toxa3zaTh XapakTepHu30oBaTh O6GopynoBanue
BEIllECTBA B YHUBEPCAIbHBII MacCoBYIO J0JI0 TP*:
pacTBope XapakTep TOHATHUS BCIICCTBA B pacTBOPC )

«II0TIS»; TIPEACTABUTh Zlep ;:;C;:CT(?;BMB ﬁ:g;’;’;ooi
yHatumes pacTBopa.
OPHEHTHPOBOYHYIO TIpeuiarath Apyrue
OCHOBY JICHCTBHIA MO T (DHKAITHOHHbIE
IUISL pEIICHNS 33/1a4 | PacUeThI €

Ha BEIUMCIICHHE HCTIOJIb30BAHNEM
MAcCCOBOI OMH 9TUX NOHATHH
pPacTBOPEHHOTO

BEILIECTBA B PaCcTBO-

pe; pa3BHUBaTh

JOTUYECKHUe

orepanyu

MBIIIICHUS

CpencTBaMu

pacyeTHBIX 3a/1a4 110

XUMUH.

14 14 | IpakTHyeckas 3akpenuTh noHatue | Pabomamo ¢ Oo0opynosanne
padora Ne 3 «MaccoBas 10715 pac- | 1a00paTOPHBIM TP*:
«[IpuroroBjienne | TBOPEHHOTO obopynosarmem n
pacrBopa ¢ BEIIIECTBAY; Eg; %ZBSJ;ETHMH Becnt
3aI[aHHOIf ) TMOBTOPHTE MPABUIA | (0o o o JIEKTPOHHBIE
MaccoBoii noJiei B3BEIIMBaHMU, NPABUIAMH TEXHUKH
PaCTBOPEHHOI'0 OT60pa Hp06 0€30I1aCHOCTH.

BelllecTBa» TBEPJBIX U KUIKUX | Boinoansamo

BCIICCTB, IMPU-

HpOCTGfIH.IHG IMPUCMBbI




TOTOBJICHUS
pacTBOpPOB;
dbopmupoBatb
OpraHu3alMOHHBIC
yYMEHUS
(TulaHupoBaHue
paboThl,
OpraHu3amus
pabouero mecTa,
BEJICHHUE 3aIINCEH,
panroHaIbHOE UC-
MI0JIb30BAHHE
paboyero BpeMeHH,
COTPYIHUYECTBO).

oOparteHus ¢
1ab0paToOpHBIM
000py/IOBaHHEM.

15

15

Paznenenue cmecei
®unbTpOBaHUE
AncopOrus
Jductunnsamus

ITo3raKkoMHUTE
yYaIuxcs co
criocobamu pasz-
JIeIeHNsT cMeceil U X
HCIIOJIb30BaHUEM B
MOBCETHEBHOM
JKU3HU YeJOBEKa.

OOBACHITD
buznyecKyro
CYIIIHOCTb,
JISKAINIYI0 B OCHOBE
paszelieHusl cMecen
1 OYHCTKH BEIIECTB.
XapakTepru3oBaTh
MpOCTEUIINE
CIOCOOBI pa3eICHHs
cMecelt:
MIpOCEHBaHUE,
paszielieHue cMeceit
MTOPOIITKOB

Keye3a u Cepbl,
OTCTauBaHUE,
JIeKaHTallHs,
HEeHTpU(YTUPOBAHHE
, pazeneHue

C MOMOIILIO
NEIUTEILHOU
BOPOHKH.
HaOironars
XHUMHUYECKUM
SKCIIEPUMEHT,
OIMMCBLIBATE €r0 U
JleJIaTh BBIBOJIBI Ha
€ro OCHOBE.
[Ipennarats ciocoOb
pazneneHus

CMECH CYXOro
MOJIOKa U PEYHOTO
1ecKa u
IKCIIEPUMEHTATHHO
MOJITBEPKIATh
HCTUHHOCTD
MPEAIOKEHHOTO
criocoba




16 16 | IlpakTHyeckas Pa3BuBatb u Pabomamp ¢
padora Ne 4 3aKpPENUTh 3HAHUS 11abopaTOPHBIM
«Ouncrka y4aluxcs o obopyzoBanyem 1

. HarpeBaTeIbHBIMU
MOBapeHHOM coJIm» | CrIoco6ax
. npubopamu B
PA3ACICHUAL CMECCI, | (o rpeTCTBIM C
hopMHpOBATH OCHOB- NpaBUJIAMH TEXHUKH
HBIE JJA0OPATOPHBIE 0Ee30MacHOCTH.
IIPUEMBI U Buinonaname
JKCIIepUMEHTaIbHble | POCTCHIINC IIPUCMBI
yMeHus oOpaiteHus ¢
1ab0paToOpHBIM
(pactBOpeHue,
000py/TOBaHHEM.
PUTOTOBJICHHE
¢ubTpa,
¢unbTpoBaHUE,
BbIIIAPUBAHUE).

17 17 XuMHu4deckue O0ecneunTh OOBACHATH, YTO
peakuuu. [Ipu3Haku | BocpusTue u Takoe XUMH4eCKas
XHUMHYECKHX OCMBICIICHHE PCaKIHL.

o XapakTepu3oBaTh
peaxmuii MTOHSATHUS
YCIIOBHSI TEYCHUS H
«XUMHYECKasT
IpeKpaIieHus
PEaKIMA»; 3aKPEMHTD | yiMIUecKIX
TIOHATHE peakuuii. Habmronath
«BELIECTBOY; XUMUYECKUN
MOJIBECTH yJamquxcsi | IKCIEPUMEHT,
K 0CO3HaHHIO pak- | CTWCHIBATb €10 1
. JieN1aTh BBIBOJIBI HA
TUYECKOH
. | ero ocHoBe.
3HAYUMOCTH 3HAHUH | y1o0r0n0paTh cocTaB
0 XUMHUYECKHUX ¥ [IPHMEHEHHUE
SBIICHUSIX CHUHTETHUYECKUX
HIOCPEJICTBOM MOIOLIUX CPEACTB,
O3HAKOMJICHHS C CoZepKalux
oGmacTamu mpuMere- | O oAMPL 1O
. 9TUKETKaM U
HUS 3TUX 3HAHMI;
B IIpoliecce
CO31aTh YCHOBUS JUISL | promoo oo
pasBuUTHA Y JIOMAIIIHEN CTUPKHU
IIKOJIbHUKOB YMEHHUS
aHaJM3UPOBAThH
pe3ynbTaThl
JIEMOHCTPALIMOHHBIX
9KCIIEPUMEHTOB.
18 18 | Cemunap no uroram | Pacmmputs kpyroszop | Pabomams ¢

JA0OMalIHEro
HUCCICO0BATCIbCKOT
O SKCIICPUMCHTA:

1. ITpakTHYecKkas
padora Ne 5

y4amuxcs, chopMu-
poBath U
COBEpILIEHCTBOBATh
HaBBIKH
CaMOCTOSITENIbHOU
paboThI;

1a00paTOPHBIM
obopynoBaHuEM U
HarpeBaTeIbHBIMU
npubopamu B
COOTBETCTBUH C
NpaBUIAMH TEXHUKH
0€3011acHOCTH.




«BplpammBanue
KPHUCTAJLJIOB

cosn». KoHkypc Ha
JIyY Ui
BbIpallleHHbII
KPHUCTAJLIL.

2. lIpakTyeckas
padora Ne 6
«Koppo3ust
MeTaJLII0B».
Konkypc Ha nyumme
PEKOMEHAALINHN TIO
3allUTe METAJUIOB
OT KOppO3Uu

HOJIICP’KUBATH
OnaronpusTHBIN
IICUXOJIOTUYECKU I
KJIMMAaT B
KOJIJICKTHBE,
pa3BUBaTh YMEHHUE
nyOoJIMYHOTO
BBICTYIUICHUSI.

[To3nakoMuTh
y4daluxcs ¢
IIPOLIECCOM KOPPO3UHU
U criocobaMu
3aIMUTHI METAJUIOB OT
Hee; opMupoBaTh
HaBBIKM YCTHOM
peun,
MIOJIOKUTENBHYIO
MOTHBAIUIO K
W3Y4YEHUIO NIpEMETA.

Buinoanameo
IIPOCTEUIINE TPUEMBI
oOparteHus ¢
1a00paToOpHBIM
000py/TI0BaHHEM.

*Ucnoab3oBanue odopyaosanus Touku Pocra nmo mepe nocrymjienus.

5.K[2HTC[!I/[I/I OLCHUBAHUSA VIAINMXCH I10 IMPEIMETY

DopMBbI KOHTPOJISI
TEKyIlel yCIieBaeMOCTH
y4ammxcs

Kputepuu onennBanust

1.

6.0nucanue MaTEePUAJILHO-TEXHUYECKOr0 U Y4eOHO-MeTOANYecKoro odoecneyenuss Padouen

OctpoymoB, A. K. Axne6unun). 160 c.

2.
3.
4.
5.

nporpamMmal.

Xumus. Boassiit kype. 7 kiace. Ilponenesruueckuit kype (aBtopsl O. C. I'abpuensn, U. I'.

Mertoanueckoe nocodue. 7 knacc (aBtopsl O. C. I'abpuensn, I'. A. [Hunapesa). 208 c.

Pabouas terpaap. Xumus. 7 kiacc (aBropsl O. C. I'abpuensn, I'. A. IHlunapesa). 112 c.
[Ipaktukym. 7 kiacc (aBropsl O. C. 'abpuensn, 1. B. Akcenona). 80 c.
Becnanos I1.U., lopodeeB M.B. Memoouueckoe nocooue Peanuzanus o0pazoBaTeibHbIX

NPOrpaMM e€CTeCTBEHHOHAYYHOM U TeXHOJIOTMYeCKOM HANIPABJICHHOCTEH 0 XMMHUH €
HCII0JIb30BaHMeM 00opynoBaHus neHTpa « Touka pocra» Mocksa, 2021




Oobopynosanue Touku Pocra

JlaTuuk Temneparypbl (TepMONIapHBIii), CIMPTOBKA, JATYMK TeMIIePaTyphbl IVIATHHOBLIH, TEPMOMETP,
3JIeKTPHYeCKas MJIUTKA, JaTYMK 3J1eKTPONPOBOJIHOCTH, HH(PPOBOii MUKPOCKOI, NIPUOOP ISl ONILITOB
€ 2JIEKTPHYEeCKHM TOKOM, BeChl 3JIeKTPOHHBIE, IPUOOP A5 oNpe/ie/IeHUsl COCTaBa BO3AyXa, JaTYMK
ONTHYECKOM IVIOTHOCTH, AaT4uK pH, 103aT0p 00BEMa KHAKOCTH, OIOPETKA, JATYHK TeMIIepaTypbl
IUIATHHOBBIN, JATYNK JAaBJIeHUsI, MATHUTHAasI MeIIAJIKA, IPUOOP I WIIIOCTPALMHU 3aBUCUMOCTH
CKOPOCTH XMMHUYECKOM peaKkuHu 0T YCJIOBHIl, allapaT AJIsl NPOBeAeHUs XMMHUYECKUX IPOLECCOB
(AIIXP), naTuMK XJIOpH/I- HOHOB, MPUOOP AJIs MOJTy4YeHHs ra30B WM annapat Kunmna, 6ans
KOMOMHHUPOBaHHAas JadopaTopHasi, NPUOOP I OKMCIEHHS CIUPTA HA/l MeIHbIM KATAJIU3aTOPOM,
TYpOuaAUMeETP (AATYHK ONTHYECKOH MYTHOCTH).

7.Jluct Koppexuuu Padoyeii nporpaMmbl

Ne mpukasa aupexTopa ImKOJIbI Bun xoppekunu (coBMerneHue, Howmepa u TeMbl ypoKOB, KOTOPbIE
Ha OCHOBE KOTOPOTO BHECEHBI HCII0JIb30BAHUE PE3EPBA) MOJIBEPIIIUCH KOPPEKIUU
W3MEHEHUS B pabouyro
porpammy




