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IHosicuuTenbLHAA 3aMHCKA

JlononuurtenbHas obmeo0pa3oBaTenbHas 00IIepa3BUBalONIas NporpaMmMa « AJIXUMHUK)» UMEET
€CTECTBEHHOHAY4YHYI0 HampaBieHHOCTb. IlporpamMma «AnxuMuk» pa3paboTaHa Ha OCHOBE
CJIEYIOIMX HOPMATHUBHO-IIPABOBBIX JOKYMEHTOB!

1. ®epepanpubiii 3akoH oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
denepanuny.

2. Ilpuka3 Munnpocseuenuss Poccun ot 09.11.2018 Ne 196 «O0 yrBepxknenun Ilopsaxa
OpraHM3allii ¥  OCYUIIECTBICHUS 00pa30BaTENbHONW  JEATEJBHOCTH IO  JIOHNOJHUTEIbHBIM
o0meobpazoBarenbHBIM TMporpamMmmMam» (3apeructpupoBano B Muniocte Poccum 29.11.2018 Ne
52831).

3. [TocranoBnenuem ['maBHOro rocypapcTBeHHOro canutapHoro Bpada P® ot 28.09.2020 roga
Ne28 «O06 yrBepxkaennn canutapubix npasui CII 2.4. 3648-20 «CaHuTapHO-3TTUIEMHUOIOTHYECKUE
TpeOOBaHUs K OpraHu3alisiM BOCIIUTAHUS U 00YUYEeHHUS, OTJbIXA U 03[JOPOBIICHUS AETEH U MOJIOCKI»
(3apeructpupoBanHoro ot 18.12.2020 Ne61573).

4. [TuceMmo Muno6puayku Poccuu ot 18.11.2015 Ne 09-3242 «O HanpaBieHUU HHPOPMAIUI)
(BMecte ¢ «METOAWYECKUMHU PEKOMEHJIALUSAMU [0 IPOEKTUPOBAHUIO  JOMOJHUTEIBHBIX
o011epa3BUBAIOIINX TPOrpaMM (BKJIIOYAs Pa3HOYPOBHEBBIE TIPOTPAMMBID).

5. Ilucemo Muno6puayku Poccum ot 18 asrycra 2017 r. Ne 09-1672 «O HamnpaBieHUU
METOJIMYECKUX PEKOMEHAAIMIA 10 OpraHU3aluu COJEP>KaHUsl BHEYPOUHOU NESTEIBHOCTH B pamMKax
peayi3allid OCHOBHBIX 00111€00pa30BaTeNbHbIX MpPOrpaMM, B TOM YHCJIE€ B YacTH IPOEKTHON
JeSITEIbHOCTH.

6. MeTonuyeckue peKOMEHIAIMK 110 peain3alui 00pa3oBaTeIbHbIX MPOrpaMM HauyajabHOTO
00111ero, OCHOBHOTO 00I1IET0, CpeIHEro 0011ero oopa3zoBanusi, 00pa30BaTebHBIX IPOrPaMM CPEIHETO
npoeCCHOHATBFHOTO 00pa3oBaHMA M JOMOJHHUTENBHBIX O0IIE00pa3oBaTEIbHBIX NPOTPAMM  C
MPUMEHEHUEM DJIGKTPOHHOTO OOy4YeHUsT M JUCTAHIIMOHHBIX OO0pa30BaTENIbHBIX TEXHOJOTHUI
(Munucrepctso IIpocsenienus ot 19.03.2020 r.).

7. PexoMeHJanuy 1O pealu3allii BHEYPOUHOU [EATENBHOCTH, MPOTPaMM BOCIHTAHUS H
COLIMAJIN3al1H, TOIIOJHUTENBbHBIX 00111€pa3BUBAOLIUX POTPaAMM C UCTIOJIb30BaHUEM AUCTAHLIMOHHBIX
obpasoBarenbHbIx TexHomoruil (Munuctepero IIpocsemenus ot 07.05.2020r. NeBb-976/04).

JlaHHBIN KypC IMpPU3BaH, UCIOJb3Ys UHTEpEC 00yUaroIUXCcsl K dKCIIepuMeHTaM, c(hopMupoBaTh
yMEHHEe Ha0J10/1aTh, 1eJaTh BHIBOBI HA OCHOBE HAOJII0/IEHUH, TOIYYUTh IEPBOHAYAIIbHBIE TOHATHS O
KJIaccax HEOPraHMYECKUX BEIIECTB, MPOOYANUTH )KUBOW HHTEPEC K XUMHH, a TAK)KE pelllaTh pacueTHbIE
3aJlayl Ha OCHOBE HMMEIOIIMXCS 3HAHUM MO MaTemaruke. Tak B 6 Kiacce B Kypce MaTeMaTuKe
o0yyaroluecs: pelaroT 3aJadyd Ha HaXOXKJIEHHE YacTH OT LIEJOro, UCMONb3ys 3TH 3HAHUS, MOXKHO
pelaTh 3a1a4M Ha HaXOKICHUE MACCOBOM JIOJIM DJIEMEHTA B BEIIECTBE U MAaCCOBOM JIOJIU BEIIECTBA B
pacTBope.

Xumusi, Hapsay ¢ Ouosioruen, sKoaorue, (pu3nKon u T.11., BXOJUT B 00pa30BaTeNIbHYIO 001aCTh
«EctecTBOo3HaHME». B coBpeMeHHOM 00111ecTBE poJib JAHHOTO HAIPABJICHUS TOJIBKO BO3pACTaeT.

N3yuenue xumuu B 7 Kjlacce HApPaBJICHO HAa JOCTHXKEHHUE YYAIIUMUCS CIEAYIOIINUX LeJeld u
3a/Ja4;

- hopMUpOBaHUE Y 00YYAIOMINXCS XUMUYECKOW KapTUHBI MUPA KaK OPTraHUYECKOW YacTH €ro
[IETIOCTHON €CTeCTBEHHOHAYYHOU KapTHUHBI;

- pa3BUTHE MO3HABATEIHHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH,
yYaImmxcs B MPOIECCe M3YYeHUs] UMM XMMHUYECKOW HAyKW M €€ BKJIaJa B COBPEMEHHBIM HAyIHO-
TEXHUYECKUM MPOrPeCC;

- (GopMHpOBaHHE BAXHEUITUX JIOTHYECKUX ONEpafii MBIIUICHUS (aHaAIU3, CHHTE3,
0000111eHIe, KOHKPETU3AIIHsI, CPABHEHUE | JIP.) B MPOIIecCe MO3HAHUS CUCTEMbI BAKHEHIIINX MOHSATHH,
3aKOHOB M TEOPUH O COCTaBe, CTPOSHUH U CBOWCTBAX XUMUYECKUX BEIIECTB;

- BOCIUTaHHE yOEXJACHHOCTH B TOM, YTO NPUMEHEHUE MOJTYYCHHBIX 3HAHWM U YMEHUH 1O
XUMHUU SIBIIAETCS OOBEKTUBHOW HEOOXOAMMOCTBIO i Oe30macHOi paloThl C BEHIECTBAMH U
MaTepuagamu B ObITY U Ha IPOU3BOJICTBE;



- IPOEKTUPOBAHUE U peaTU3aIysl BEITYCKHUKAMH OCHOBHOM HIKOJIBI TIMYHOW 00pa3oBaTeIbHOM
TpaeKTOpUHU: BBIOOp Tmpoduias oO0ydeHHUs B CTapmied IIKoJe WIH NPpOodeCcCHOHATHHOTO
00pa30BaTENBHOTO YUPEKICHUS;

- OBJIaJICHHUE KIIFOYEBBIMU KOMIIETCHIIMAMU (Y4eOHO-1103HABATEIbHBIMU, HH(POPMALIUOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKaTUBHBIMU ).

B mporpaMMe mpenycMOTpPEHO HCHOJIb30BaHME KaK MMACCUBHBIX, TaK UM aKTHUBHBIX METOJOB
oOyuenus. KomnekrusHast popma 00ydenus (KI1acCHO-ypoUyHasi CUCTeMa) B KOJIMUYECTBE OJIHOTO yaca
B HEJIENIO, a TAK)KEe OJUH Yac B HEAEII0 OTBOJAUTCS HAa MPAKTUYECKHE U JTabopaTopHbIE pabOTHI, BO
BpEMsSI YpPOKOB MPEAYyCMOTpPEHBI cieayroue ¢GopMbl pabOThl: MHIMBUIYyajbHAs - BBIIOJHEHUE
WHJMBUIYQJIbHBIX 3aJaHUM; TapHas - BBIINOJHEHUE NPAKTUYECKUX paldoT; KOJUJICKTUBHAs -
oOcyeHue npo0saeM, BOSHUKAIOMIMX 10 X0y 3aHITHI, TPOCMOTP AEMOHCTpAIUH.

IIporpamma paccuuTana Ha 68 akageMnuecKux yacoB. Peskum 3ansiTuii: 2 pasza B Henemo 1o 1
akagemudeckoMy yacy. Cpoku peajm3anuu nporpammeli: 1 roa.

Y4yeOublii mJIal

No Pasznen, Tema KonnuectBo [IpumepHbIe cpoKu
4acoB U3YUYCHHUSI
1. | Xumus B IEHTPE €CTECCTBO3HAHUS. 20
2. | MaremaTHka B XMHH. 17
3. | SIBneHHs, IPOUCXOSIINE C BEIIECTBAMH. 21
4. | Paccka3sbl 10 XUMUH. 6
5. | Pesepn 4
Htoro: 68




Kaneﬂnapﬂo — TeMaTH4Y€CKO0€ MJIAHUPOBAHUE

Jlara
Ne BBoaumMbie onopHbie XUMHYECKHE IpakTuyeckue u npose
/nara Tema ypoka TOHSATHS U NPeICTaBJICHUS. KOHTPOJIbHbIE AeHUS
®opMuUpoOBaHME CTIENNATBLHBIX padoThI,
HABBIKOB JlabopaTopHbIe
ONBITHI
I'VIABA |l. XUMHUA B HEHTPE ECTECTBO3HAHMUA (20 yacoB)

1 Hncmpyxkmaoic EcrecTBO3HaHNE — KOMIUIEKC HayK O . Komieknus pa3HbIX
no Tbh. npupoje: Gpu3nKu, XUMUH, OMOJIOTUU U | IPEAMETOB, WIIH
XuMUS Kak 49acTh ectecT- | reorpaduu. IlonoxurensHoe u ¢dororpaduii
Bo3HaHus. [Ipeamer OTPHLIATEILHOE BO3ICHCTBUE UEJIOBEKA | IPEIMETOB U3
XUMHH Ha IPUPOLY. QITIOMUHMS JUIS

ITpenmer xumuu. Tena u BelecTna. WITIOCTPaLUU UJIeU
CBolicTBa BeIlIECTB KaK X «CBOWCTBA —
UH/IMBUYyalIbHbIEe Ipu3Haku. CBOMCTBAa | MPUMEHEHHE»
BELIECTB KaK OCHOBA X IIPUMEHEHUS

2 HaGmonenue u Hab6nronenue kak OCHOBHOW METO . YueOnoe
HKCHEPUMEHT KaK METO/Ibl | IIO3HAHUS OKPYXKAIOILEro MUpa. o0opyJoBaHue,
M3YUYEHUS €CTECTBO3HAHUS | Y CIIOBHS ITPOBEACHUS HAOIIOICHHS. UCIIOJIb3YEMOE Ha
U XUMHUH ['nnoresa kak MpeanoiaoKeHue, ypokax (pu3uKH,

00BsICHSIOLIEE UM TIPEJCKa3bIBatolee | OMosoruu, reorpapuu
poTeKaHue HaOIr01aeMOro SIBJICHUS. U XUMUH.
OxcnepuMmenT. Jlaboparopus. J3. Hayunoe
DKcnepruMeHT J1a00paTOpHBI 1 HaOJII0/IEHUE U €ro
nomamHui. CrocoObl PUKCUPOBAHUS onucanue. M3ydenue
pe3yNbTaToB dKcrnepuMenTa. CTpOEHHE | CTPOEHHUS IIJIaMEHH
IUIAMEHU CBEYH, CYXOT'0 TOPIOYEro,

CIIUPTOBKH

3 NHucrpykTax [TpaBuiia TeXHUKH 0€30MaCHOCTH MpPU IIpakTHyeckas
no Th. paboTe B XUMHUYECKOM KaOuHeTe. padora Ne 1.

IL.P. Ne 1. 3nakomMcTBO C JlaGopatopHoe 00opy10BaHHUE:
1a00paTOpHBIM YCTPOMCTBO, HA3HAUYEHUE, IPUEMBI
obopynosanuem. [lpaBuna | obpamenus
TEXHHUKU 0€30M1acCHOCTU

4 NHucrpykTax Habmonenue. YerpoiictBo ciuptoBku | [IpakTuueckast
o Th. U TpaBWJia OOpaIleHus C padora Ne 2.

I1.P.Ne2 HarpeBaTeJbHBIMU pUOOpaMu
HaGmonenue 3a ropsimeit
CBEYOU. Y CTPOUCTBO U
paboTa CIUPTOBKH.

5 WHucTtpykTax
o Th.

I1.P.Ne2

HaGmonenue 3a ropsimeit
CBEYOU. Y CTPOUCTBO U
paboTa CIUPTOBKH.




6 MonenupoBanue Mogenu kak abcTparupoBaHHbIE . DnextpodopHas
KOIMUU M3y4aeMbIX OOBEKTOB U MalllHa B JeHCTBUH.
nporieccoB. Moaenu B pU3UKe. I'eorpaduueckue
DnekTpodopHas MalIuHa Kak Mojenu (Tiodyc,

7 MopenupoBanue abcTparupoBaHHasi MOJICJIb MOJTHUH. Kapta). buonorunueckue
Mozenu B OHOJIOTHH. MoaeNr (MYJISDKA
buonornueckue myisixu. Mozaenu B OPTraHOB U CUCTEM
XUMHUH: MaTepralibHbIe (MOIETN OpraHOB PacTEeHUH,
aTOMOB, MOJICKYII, KPHUCTAJLIOB, KUBOTHBIX U YE€JIO -
anmnaparoB M YCTAaHOBOK) U 3HAKOBBIE Beka). Gusnueckue u
(XMMUYECKHUE 3HAKU, XUMUYICCKUE XUMHYECKHE MOJICITU
bopMyIIbl U XUMHYECKHE aTOMOB, MOJIEKYJI
YpaBHECHHS) BEIIECTB U UX

KPUCTAIITMYECKHUX
peNIeToK

8 XUMHUYECKUE 3HAKU U XHUMHUYECKUH JIEMEHT. X UMHYECKUE . [IapoctepxHeBbIE
hopMyITBI 3HaKU. XuUMU4deckue Gpopmyisl. Mx MOJICITH BOJIBI,

0003Ha4YeHue, MPOU3HOIICHNE U YIIEKUCIIOTO U
uH(pOpMaIUs, KOTOPYIO OHU HECYT. CEpHUCTOTO Ta3oB,

9 XUMHNYECKHE 3HAKU U HHI[GKCBI u KO3(1)(1)I/II_II/ICHTLI. HpOCTBIe MCTaHa.

GopmyIIbl ¥ CJIOJKHBIC BEIIECTBA J1O. UzrotoBnexnue
MoJiee MoKy
XUMHUYECKHX BEIICCTB
U3 TUIACTUIIMHA

10 | Xumus u pusuka [TonsTHS «aTOM», «MOJIEKyNay, «uony». | JI. OOpa3is! TBEpABIX
OcHOBHBIE TIOJIOKEHUSI AaTOMHO- BEIIIECTB
MOJICKYJISIPHOTO YUCHHS. KPUCTALTHIECKOTO
Kpucrannnaeckoe cocTosiHue cTpoenus. Moaenu
BemecTBa. Kpucrammnieckue peneTki | KpUCTaTHISCKUX
TBep/bIX BeuecTB. udpdysus. PELLIETOK.
BbpoyHoBckoe BHXKeHNE 9.

Pacmipoctpanenue
3araxa OJIeKOJIOHa,
JTyXOB UITN
J1€30/10paHTa
(mpouecc nuddysun).
H0. Iuddysus
caxapa B BOJIE.
Huddysus nep-
MaHTaHaTa Kajaus B
KEJIATHHE

11 | ArperatHbie [TonsiTrie 06 arperaTHOM COCTOSTHUU . Bona B Tpex
COCTOSTHUS BeriecTBa. ['a3000pa3Hble, KUIKHAC U arperaTHbIX
BEIIIECTB TBepAble BemecTBa. Kpucraminueckue | coctosHusx. TBepasie

1 aMOp(HBIC TBEP/IbIC BEIIECTRA. BELIECTBA.

12 | ArperaTHbie du3ndeckue U XUMHUYECKHUE SBICHUS 3. «IlepenuBanue»
COCTOSIHUS YIJICKUCIIOro ra3a B
BCIIIECTB CTaKaH Ha

YPaBHOBEIICHHBIX
Becax.

JO. OnsIT ¢ mycToit
3aKpBITON
IIJJACTUKOBOM

OyTBUIKOH




13

Xumus
u reorpadus

14

Xumus
u reorpadus

I'eonoruueckoe CTpoeHUE MIAHETHI
3emisi: PO, MAHTUSA, TUTOChEpA.
ONEMEHTHBIN COCTaB I'e0JI0rMUYECKUX
COCTaBHBIX YaCTEH IIAHETHI.
Munepassl ¥ TOPHBIE IOPOBI.
MarmaTtudeckue 1 0caiouHble
(opranmdeckue U HEOpraHM4ecKue, B
TOM YHCJIE U TOPIOYHE) TIOPOIbI

J. Konnekrus
MHHEPAJIOB (JIa3ypHT,
KOPYH/I, XaJTbKOTIH-
puT, GIOOPHUT,
ranut). Komekuus
TOPHBIX MOPOJ]
(rpaHuT, pa3nuyHbIE
(hopMBbI KabITUTa —
MeJ1, Mpamop,
W3BECTHSIK).
Kosneknus roprounx
HCKOITaeMbIX (HE(Th,
KaMEHHBIN yroJb,
ClaHIbl, TOpd).

JI. 3yueHue rpanura
C TIOMOIIIBIO
YBEIUYUTEIBHOTO
CTeKJIa

15

XuMus 1 OMoIorusg

16

XuMus 1 OMoIorusa

17

XuMmus 1 OnoJIorus

XHUMHUYECKUM COCTaB KUBOM KIICTKH:
HeopraHuyeckue (BoJa 1 MUHEPAIbHbBIC
COJIM) U OpraHudeckue (OenKu, KHUPHI,
YIJIEBO/IbI, BATAMUHBI) BELIECTBA.
[IpocTbie u CIOXKHBIE BEIIECTBA, UX
POJIb B KU3HECATCIIBHOCTH
opraHu3MoB. buosoruveckas posib
BOJIbI B )KUBOM KieTke. DOoTOCHUHTE3.
Posns xnopoduna B potocunrese.
buosiornueckoe 3HaueHME )KUPOB,
0enkoB, Y(pUPHBIX Macell, yriIeBOJI0B U
BUTaMHUHOB JJIS YKU3HEACATCIbHOCTH
OpraHU3MOB

3. CnuproBas
IKCTpaKIus
xjopoduiia u3
3€JIEHBIX JINCTHEB
pacTeHui.
KauecTBennas
peakius Ha OeIoK.
JI. Onpenenenue
CoJiepKaHus BOJIbI B
pacTeHUU.
OO6napyxeHnue
3(UpPHBIX Macen B
aneIbCUHOBOM KOPKE.
OO6napy>xeHue macna
B CEMEHaxX
MOJICOJTHEYHUKA U
TPEIKOTO opexa.
OOHapyxeHue
KpaxMaja B
MILIEHUYHOU MYKE.
J1O. B3aumopericTeue
aCKOpOMHOBOM
KHUCJIOTEI C HOJIOM
(onpenencuue
ButamuHa C B
Pa3IMYHbIX COKaX).
M. Tabnuia
«KuBoTHas u
pacTuTenpHas
KJIETKa

18

KauecTBeHHbIe peakuyu B
XUMUU

[TonsiTHE O KAYECTBEHHBIX PEAKITUIX
KaK O PEaKIIHsIX, BOCTIPUHUMAEMBIX
OpPTaHOJIETITHYECKH C TIOMOIIIBIO 3PEHHS,
ciryxa, 00OHSHUS. AHATUTUYECKHA

JI. KadecTtBenHas
peakius Ha KUCIOPO/.
KauecTBennas




19 | KauectBennble peakuun B | 3¢ dekt. OnpenensieMmoe BEUIECTBO U peakius Ha
XUMHH peakTuB Ha Hero. Bo3MOXKHOCTH YTJIEKUCIIBIN Ta3.
U3MEHEHUS UX POJIA HA JI. IIponyBanue
MIPOTUBOMOJIOKHYIO. BBIJIBIXa€MOT'0
20 KauectBennsie peakuuu B BO34yXa 4epes
XUMUH U3BECTKOBYIO BOZY.
OObHnapyxeHnue
U3BECTKOBOM BOJIbI
Cpeau pa3IuYHbIX
BEIIIECTB.
0. OGHapyxeHue
Kpaxmasa B
MPOAYKTaX MUTAHUS
I'naBa ||. MATEMATHUKA B XUMMUMH (17 yacoB)
20-21 | OTHOCHUTENIBHBIC OtHOcHUTEIbHAS aTOMHAs Macca . lllxana obvexmos
aTOMHas U MOJIEKyJIApHas | sneMeHTa. MolekynspHas mMacca. (3amMOK — uesosex,
Macchl OnpezneneHre OTHOCUTENLHOW aTOMHOU | Yenogex — A010KO,
MacChl XUMHUYECKUX 3JIEMEHTOB IO A0]10K0 — 2yceHuya,
tabnune . . Menneneesa. Haxoxnae- | eycenuya — ameba,
HUE OTHOCHUTEJILHOU MOJIEKYJISIPHOM ameba — 6enok,
Macchl 110 (popMyIIie BEmecTBa Kak oenox — J[HK, /[HK
CYMMBI OTHOCUTEIIbHBIX aTOMHBIX MaccC, | — MOJIeKYd 800bl,
COCTABJISIIONINX BEIIECTBO XUMUYECKHUX | MOIEKY1d 600bl —
AJICMEHTOB amom 8000pooa)
22-24 | MaccoBas nons snementa | [lonsatue o MmaccoBoit nose
B CJIOXKHOM BEIIIECTBE XUMHYECKOT0 31eMeHTa (W) B CII0)KHOM
BEIIIECTBE U €€ pacueT 1o Gopmyie
BEIIIECTBA.
25-26 | Yucrsle BemecTBa U cMecu | [ToHsITHE O UMCTOM BEUIECTBE U O . Konnexknus
cmecu. Cmecu razoo0pasHbie (BO3AyX, | pa3IU4HbBIX BUJIOB
INPUPOHBIH ra3), xkujakue (HedTh) U MpaMopa U U3JEIuN
TBep/ible (TOPHBIE TTOPOJIBI, (wu wiTrocTparuit
kyiuHapHbie cMecu 1 CMC). U3JIeNuil) U3 Hero.
CMecr TOMOTeHHBIE U T€TePOTeHHbIE CMmech peuHoro u
caxapHOTo IeckKa.
Konnexkuus nedptu u
HEPTENPOaYKTOB.
Komnekuust ObITOBBIX
cMmecel (KyIHHapHBIX
cmeceir, CMC,
HIaMITyHEH, HalTUTKOB
U 1p.)
27 OObeMHas 10715 raza B [TonsiTrie 06 06beMHOIT T071E () A. dunarpamma
cMecu KOMITOHEHTA T'a30BOI CMECH. COCTaBa aTMo-
CocraB Bo3yXa ¥ IPUPOIHOTO cdepHOro Bo3ayXa.
rasa. Pacuer o0beMa KOMIIOHEHTA Huarpamma cocraBa
ra3oBOi cMecH 110 ero 00bEMHOM MIPUPOJHOTO raza
28 | Pemenue pacueTHBIX U J10Jie 1 HA000POT
MPAKTUKOOPUEHTUPOBAH
HBIX 32144
29-30 | Uncmpykmasic ITonsiTHE O MaccoBOM J10JIE€ BEIIECTBA IIpakTH4eckas
no TE. MaccoBas o (w) B pactBOpe. PacTBOpuTens 1 padora Ne 3.1

BEIIIECTBA B PacTBOPE

pacTBOpEeHHOE BelecTBO. Pacyer Macch
pPacTBOPEHHOTO BEIIIECTBA [0 MAcCe




pacTBopa U MaccoBOM J0J1e
pPacTBOPEHHOTO

BELIECTBA U JPYTUE PACUETHI C
UCIIOJIb30BAHUEM 3TUX MOHATHH

31 | Hucmpyxkmaoic IIpakTHyeckas
no Tb. padora Ne 3.2
[IpakTnueckas padbora
No 3. [TpuroroBienue pa-

CTBOpA € 3aJJaHHOU Mac-
COBOH JOJIEN
pPacTBOPEHHOTO BEIIECTBA

32 | MaccoBas goins npumeceid | [loHsTe 0 4MCTOM BElIECTBE U A. Komnexnus

npuMecu. MaccoBas 10515 IpuMecu «MmuHepaibl 4 TOpH.
(u>) B 00pasiie UCXOTHOTO BEIIECTRA. TTOPOIBIY.
OcHoBHoe BemiecTBo. Pacuer macchl J0. Usyuenue
33 | MaccoBas jonst mpuMeceii | OCHOBHOTO BELIECTBA I10 Macce coCTaBa HEKOTOPBIX
BEILECTBA, COAEPKALIETO OBITOBBIX U (papMma-
OTIpeIeNIEHHYI0 MaCCOBYIO JIOJIO HEBTUYECKHIX
IIpUMeECEH, U Ipyrue [Iperaparos,
MOIU(PUKAIIIOHHBIE PACUEThI C coJIep KaIInx
UCTIOJIb30BAHUEM ITHX TIOHSATHIA OTIpeIeIICHH YO
JIOJII0 TIPUMECEH, TI0
UX ITHKETKaM
34 | Pemenue 3a1a4 M ynpax-
HeHui o Teme «Marema-
THUKA B XUMUW

35 | KontponsHas padora Ne 1
o teme «MaremaTuka B KonTposbHast
XUMHI padora Ne 1

36 | Pabota Hag ommbkamu

JIABA 111, ABJEHUS, TPOUCXOJAINIUE C BEHIECTBAMM (21 yac)

37 | 3nakomMcCTBO C 3HAKOMCTBO C MaTepHaJIbHO
komruiekcoM «HaykoJlab» | TeXHHYECKOH YacThio KOMILIEKCa

38 | 3nakomcTBO C 3HAKOMCTBO C IIPOrPaMMHOMN 4aCThIO
komruiekcoMm «HaykoJIab» | komriekca

39 | PazneneHue cmecei. CriocoObI pa3fiesieHus cMeceit u 3. Ilpoceusanue
1. CiocoOsI paznenenus O4MCTKa BeuecTs. Hekoropeie cmecu MyKu u
cmeceit IpocTeiire cnocoObl pa3ieaeHus caxapHo2o necka.

cMeceil: MpocenBaHue, OTCTauBaHUE, Paszoenenue cmecu

40 | Pasnernenne oMeceil, JeKaHTaus 1 JIp. nopowika cepul u

1. CiocoOsI paznenenus
cMeceit

JHCele3HbIX ONUNOK.
Pa3nenenne cmecu
MOPOLIKA CEPhI U

necka. Pasnenenue




CMECH BOABI U
pacTUTEIHLHOTO Macia
C IIOMOIIILIO
NEIUTEILHON
BOPOHKH.
L]enmpughyeuposanue.
JO. Paznenenne
CMECH CyXOTo MOJIOKa
Y PEYHOrO TecKa.

41

2. ®uiabTpOBAHUE

dunbTpoBaHuE B 1a0OpaTOPUH, OBITY U
Ha npousBozcTse. [IonsaTue o
dunpTpaTe

HD. Qunemposanue
Pasznenenne cmecu
BOJIbI M PEYHOTO
TecKa.

. @unptp Llorra.
Bopounka broxnepa.
VYcTaHoBka mia
(GUIBTPOBAHMS 1101
BaKyyMOM.
Pecniuparopusie
MacKH{ U MapJjieBbIe
TIOBSI3KH.

JI. U32omoenenue
00b1YH020 U
cKkaaouamozo puiom-
Ppo6 u3
Gunbmposanvholl
oymaeu unu
bymasicnoll
cangemxu.

HO. Uzeomosnenue
Mapnesvlx nosA30K
Kak cpedcmea
UHOUBUOYATILHOTL
3auumvl 8 nepuoo
anudemMuy punna.
OtcrauBaHue B3BECH
MTOPOIIIKA JIJIST YACTKU
MOCY/IbI B BOJIE U €€
JICKaHTAIHS

42

2. OunbTpOBaHUE

43

3. AncopOmmst

[Tonsitne 06 amcopOmMu 1 agcopOeHTaX.

AKTHUBHPOBAaHHBIN YTOJIb KaK
BOKHEUIINN aJICOPOEHT, eTo
UCIOJIb30BaHUE B OBITY, Ha
IIPOM3BOJICTBE M B BOEHHOM JIEJI€.
YeTpoiicTBO IpOTUBOrasa

3. Aocopoyuonnvie
ceolicmea
AKMUBUPOBAHHO20
yens.

. IIpotuBoras u ero
YCTPOMCTBO.

0. Aacopbrust
AKTUBUPOBAHHBIM
yTIIEM KPaCSITIX
BEIIECTB METCH-KOJBI.
AncopOnus




KYKYpY3HBIMU
[1aJ04YKaMu 1apoB

maxy4dux BCILICCTB

44 JucTunnsamus Huctrmsius kak npouecc Boigenenus | . [lomyuenue
BEILECTBA U3 )KUJIKOW CMECH. JUCTUUIAPOBAHHOMN
JuctuipoBaHHas BoJia M 00JIaCTH €€ | BOJIbI C TOMOIUIBIO
npuMeHeHud. Kpucramusanus win 1abopaTopHOii
BbINapuBanue. Kpucramimsanus u Bbl- | YCTAaHOBKH JIJIst
napuBaHue B Ja00OpaTopuu [IEPETOHKU
(kpuctamnzaTopsl B GapdopoBbie Kuakocte. Pas-
YalllKY JUIsl BBIIAPUBAHMS) U IPUPOJE. | JEJIEHUE CMECH
[Teperonka vedru. HedrenpomykTsr. IIepMaHraHara u
@pakiroHHas MeperoHKa KUAKOTo JTUXpomMara Kajaus
BO3/yXa croco6om

KPUCTAILTU3AIUH.
JI. Konnekuus
«HedTs u HED-
TEIPOIAYKTBI).
Karanuzarop.

HO. Ouucmra 600v1

45 | Juctmuraums OdupHbie Macna. Jlyxu

46 Kpucranisi. Drarbl BbIPALIMBAHUS KPUCTAIIOB IIpakTHyeckas
[TpakTudeckas .padora No | conm. pabora Ne 4
4

47 OO6cyxnenue pe3ysibTaToB
MPaKTUYEeCKON paboThl No
4 « BelpamuBanue
KPUCTAJIJIOB COJIN»

48 | Uucmpykmaore IIpakTuyeckas
no Th. padora Ne S.
[IpakTnueckas pabora
Ne 5 «Ouncrka noBapeH-

HOM COJIN»
49 XHUMHUUYECKHUE PEAKIUU. ITonsATHE O XUMHUUYECKOU PEaKLIMU KaK . YcrporictBo

VYcnoBus npoTeKaHus U
IIPEKpALLEHUS
XUMHYECKHX

peakuui

IIpolrecce MPeBpalieHUs OAHUX
BEILECTB B Ipyrue. Y CIOBUs TCUCHHUS U
MIPEKPAIICHUS XUMUYECKUX PEaKIIHil.

KHCJIOTHOTO
OTHETYIIMUTEIA.

3. «Bynkan Ha
CTOJICY.
BzanmoneiictBue
JKEIIE3HBIX OIMIIOK U
MOPOIITKA CEPBI MPHU
HarpeBaHUMU.
[Tonyuenue yrie-
KHCIIOrO Ta3a
B3aMMOJEHCTBHEM
MpaMopa ¢ KUCIOTOMI
1 oOHapyXeHHE ero ¢
IIOMOIIILIO
HM3BECTKOBOI BOJIBI.
Karamutuaeckoe
pa3ioKeHue




MEePOKCHIa BOJOPOJA
(karamuzarop-
JTUOKCHJI MapraHia
V.

50 [Ipu3HaKy XUMUYECKUX [Ipu3HaKy XMMUYECKUX PEAKIUN. HD. Ilonyuenue
peakiuit OO0pa3oBaHue ocajka, BBIICICHHE Ta3a, | 0caoKa suopoxcuod
MOSIBJICHUE 3araxa, U3MCHEHHE 1IBETa, meou (1) peaxyueti
BbIJIEJICHUE UJIU TOIJIOIIEHUE TEIlIa. obmena. Boronka
Wona. Beinenenue
51 [Ipu3HaKu XUMUYECKUX rasa u3 pacTBopa.
peakiuit JI. Bzaumooeticmsue
VKCYCHOU KUCIOMbL C
nUMbesol coooll
(euopoxapbonamom
Hampus). Yoanenue
nsameH om pacmeopa
tooa.
HO. IIpueomosnenue
JUMOHAOA
52 | [Ipu3Haku XUMHUYECKUX
peakuuii
53 Koppo3usi. IIpouecc koppo3um xenesa.
[IpaxTuueckas padora Ne 6 | YcinoBusi, BbI3bIBAIOIINE KOPPO3UIO
«M3ydyenue mporecca xKenesa. Bpen, HaHocuMbIi TiporieccoM
KOPpO3UH KeJie-3a» KOPpO3UHU HApOJHOMY XO3SIHCTBY.
54 | OOcyxeHue pe3ysibTaToB
MPaKTU4YECKON paboThl Ne
6 «3ydyenue mporiecca
KOPPO3UH KeJe-3a»
55 | Ob6o061eHre 1 aKTyanu3a-
WS 3HAHUU 10 TEME
«SBnenus, mpo
UCXOJSAIINE C
BELIECTBAMM.
[Toaroroska
K KOHTPOJILHOU paboTe Ne2
56 | KonrponbHas pabora Ne 2 KonTtpoabnasn
o Teme «SIBnenus, paGora Ne 2
IIPOUCXOJAIINE C BELIe-
CTBaMU»
57 | Pabota Ha 1 ommOkamu
['JIABA IV. PACCKAS3BI ITIO XUMMUHU (6 yacos)
58 | «Bpiparomuecs pycckue Bxknan, BHECEHHBI PYCCKUMH YYEHBIMA

YUYCHBIC-XUMUKN.

— XMMUKAMH B pa3BUTHE XUMUHU.
Kuzue 1 gesrensHOoCcTs M. B. Jlomo-
HOCOBA,

J. . Menneneena,

A. M. byrnepoBa




59

Yyenuueckas KoHpe-
pennus «Pycckue ydeHble-
XUMUKI.

0 >KU3HU U ICSITCIIBHOCTH
M. B. Jlomonocoga, /. U.
Menneneena,

A. M. byrneposa u

JIPyTHX

Bxnan, BHECEHHBIM PYCCKUMH YYEHBIMU
— XMMUKAMH B Pa3BUTHE XUMUHU.

Kusnub u gesrenbHocts M. B. Jlomo-
HOCOBA,

J1. 1. Menneneena,

A. M. bytneposa

60

Konkypc coobmienunii
yuamuxcs «Moe mobumoe
XHUMHAYECKOE BELIECTBOY.
OO0 OTKpBITUH, [TOJTYYEHUU
Y 3HaYEHUH BBIOPAHHOIO
XMMUYECKOI'0 BELECTBA

MHoroo6pasue XuMH4ECKHX BELIECTB.

61

IToaroroBka Kk KOHKYpCy
IIPOEKTOB

62

Konkypc yueHnueckux
MPOEKTOB, TIOCBSIICHHBIH
HCCIIE0BAHUSAM B 00J1aCTH
XMUMHUYECKUX PEaKIIHi

63

3akmouenue. Utoru
M3y4yeHUus Kypca 3a ro/l.
XuMUYecKasi BAKTOPUHA

PE3EPB (5 yacoB)

64-68

Pezeps




CoaepsxkaHue nmporpaMmbl

XuMHsT — YacThb €CTECTBO3HaHUs. B3aMMOOTHOIIEHUS 4YelOBeKa M OKPYXKaloLero Mupa.
[Ipeamer xumun. @usnueckue Tena U BewmecTBa. CpoiicTBa BemiecTB. [IpuMeHeHHe BelEeCTB Ha
OCHOBE UX cBolcTB. HabmroneHne kak OCHOBHOM METO[| IO3HAHUS OKPY’KAIOLIEro MHUpa. Y CIOBUA
npoBeacHUsT HaOmoaeHus. ['unoresa. DkcrnepuMenTt. Beisoa. Ctpoenue miamenu. Jlabopatopus u
obopynoBanue. Mozens, MonenupoBanue. OCOOEHHOCTH MOJETUpPOBaHUSA B reorpaduu, (usMKe,
ouonorun. Moxenu B Ouonoruu. Mymspku. Monpenn B ¢usuke. DnekTpodopHas MallnHa.
I'eorpaduueckue monenu. XUMHUECKUE MOJCIH: IPEAMETHBIE (MOAEIN aTOMa, MOJIEKYJI, XHMHUUECKUX
U TPOMBINUICHHBIX MPOU3BOJICTB), 3HAKOBBIC, WM CUMBOJIBHBIC (CHMBOJIBI 3JIEMEHTOB, (hOPMYIIBI
BEILIECTB, YPaBHEHUS pEaKInii). XUMHUYECKUHA IJIeMEHT. XHMHYEeCKue 3Haku. VX obOo3HaueHue,
Mpou3HOIIeHHe. Xumuieckne (opmynsl BemiecTB. [IpocThie u cioHBIC BemiecTBa. WHIEKCH H
koa¢ddunmentel. KayecTBeHHbIN M KOJTMUYECTBEHHBIM COCTAB BELIECTBA. Y HUBEPCAIBHBIM XapakTep
II0JIO)KEHUH MOJIEKYIISIPHO-KUHETHYeCKON Teopun. IloHaTHs «aToM», «MoiieKyna», «uoH». CTpoeHue
BelecTBa. Kpucraimuyeckoe coctosiHue BemlecTBa. Kpucraminueckue pemeTkd TBEPAbIX BEIIECTB.
Huddy3us. bpoyHoBckoe nBmkeHue. BemecTBa MOJEKYISIPHOTO W HEMOJCKYJISIPHOTO CTPOCHUS.
[TonsiTre 06 arperaTHOM cocTosiHUM BemiecTBa. dusnveckue u xumuueckue sipaeHus. ['azoo6pasHsie,
KHUIKHE W TBepAable BemecTBa. Amopdubeie BemectBa. CTpoeHue 3eMid: SApO, MaHTHs, Kopa.
Jlutochepa. MuHepasibl U TOpHbIE TOPOJB.. Marmaruueckue W OCal04Hble (HEOpPraHUYeCKHe H
OpraHMYecKue, B TOM 4YHCI€ U TOploYue) MOopoJbl. XHMHUYECKUNH COCTAB >KMBOW KIIETKH:
HeopraHuyeckue (Boja U MUHEpaJIbHbIE COJIN) U OpraHudeckue (OenKu, >KUPBL, YIIIEBObl, BATAMUHBI)
BemiecTBa. bronorudeckast poiib BOJABI B )KUBOH KieTke. DoTocuuTe3. Xiopodhuiml. buomornyeckoe
3HaYEHUE KHUPOB, OCIKOB, d(PUPHBIX Macen, YIJIeBOJOB M BHUTAMUHOB JUIS >KM3HEAEATEIHLHOCTH
opranusmoB. KauecTBeHHble peakiiny. Pacnio3HaBaHue BEIIECTB C IOMOIIBIO KAYECTBEHHBIX PEaKIUil.
AHanutnueckuil curnai. OnpenensieMoe BEMEeCTBO U PEaKTUB Ha HETO.

JlaGopaTopHbIie pabOThI:

1.PacnpocTpanenue 3amaxa 01€K0JI0HA, AYXOB WU JI€3010paHTa Kak rmpouecc JudQy3uu.
2.HabmroneHne OpoyHOBCKOTO JBM)KEHUS YACTHUYEK YEPHOH TYIIH 1101 MUKPOCKOIIOM.

3. uddy3us nepmaHTraHata Kajaus B JKeJIaTUHE.

4. O6HapyxeHue 3(pUpHBIX Maces B aleIbCHHOBON KOPOUKeE.

5. M3y4yeHue rpaHuTa ¢ NOMOIIBI0 YBEIUYUTEIBHOIO CTEKIIA.

6. Onpenenenue coaep>kaHusi BOAbI B pACTEHUU.

7. OOHapy>keHHe Maciia B CEMEHAaX IMOACOTHEYHUKA U TPEIKOTO opexa.

8. ObHapykeHue KpaxMaia B MIICHUYHON MYyKe.

9. BzaumopeiictBue acKOpOMHOBOM KHUCIIOTHI ¢ Hogom (ompeneneHue BuTtamuHa C B pa3iInYHbBIX
COKax).

10.ITponyBanue BBIIBIXa€MOTO BO3/IyXa Ye€pe3 U3BECTKOBYIO BOJTY.

11.00Hapy>xeHne n3BECTKOBOW BOJIbI CPEIH Pa3IMYHbBIX BEIIECTB.

[IpakTuueckue padbOTHI:

1.3HaKoMCTBO ¢ 1abopaTopHBIM 000pyAoBaHHeM. [IpaBuia TeXHUKH 0€30IaCHOCTH.

2. Habmronenue 3a ropsimieit cBedoi. Y CTpoHCcTBO U paboTa CIUPTOBKH.

Maremarrka B XUMHH.

OtHocuTenbHAs aToMHas Macca »dJieMeHTa. MonekynspHas Macca. OmnpexneneHue
OTHOCUTEJIbHOM aTOMHOM Macchl XHUMHMYECKHX »djeMeHToB mo Ttabmuue JI. WM. Menzaeneesa.
HaxoxpaeHue OTHOCUTENbHOW MOJEKYJISIpHOM Macchl 1O (opmysie BemiecTBa Kak CYMMBI
OTHOCHUTEJIBHBIX aTOMHBIX MAacC, COCTABJISIOIIMX BEIIECTBO XMMHUYECKUX 3JeMEHTOB. llonsatne o
MaccCOBOH J10JIe XUMHUYECKOTO0 3JIEMEHTa (W) B CJI0’KHOM BEILIECTBE U €€ pacyeT Mo popMyJie BEIeCTBa.
Haxoxxaenue ¢popMysibl BeleCTBa MO 3HAYSHUSIM MAaCCOBBIX J0JIeH 00pa3yIoLIiX ero 31eMEeHTOB (JUIs
JIByX4acoBOTO H3ydeHHs Kypca). Yucrteie BemectBa. CMecu. ['eTeporeHHble U TOMOTE€HHBIE CMECH.
I"a3000pa3uble (BO31yX, NPUPOAHBIN Ta3), xuakue (HedTh), TBEpHble CMecH (TOpHBIE MOPOJBI,
KyJIMHapHbIE CMECH U CUHTETHYECKUE Morolue cpeacTna). Onpenenenue o0beMHOM 1011 rasza (¢) B
cmecu. CocTtaB aTMOC(hEpHOT0 BO3IyXa M MPUPOJHOro rasa. Pacuer oobema 1011 ra3a B CMECH I10 €T



o0vemy u Haobopot. Ilonstue o I1/IK. MaccoBas mons BemecTBa (W) B pactBope. KoHieHTparms.
PactBopuTenr M pacTBOpeHHOE BellecTBO. PacueT macchl pacTBOPEHHOTO BeIlecTBAa IO Macce
pacTBopa U MaccOBOM J0Ji€ pacTBOPEHHOTO BemlecTBa. [IoHSATHE O YMCTOM BEIIECTBE U MPHUMECH.
MaccoBast 1o npumecH (w) B o0pasiie ucxogaHoro Bemiectsa. OcHOBHOeE BellecTBoO. Pacuer macchbl
OCHOBHOT'0 BEILIECTBA 10 MACCE BEILECTBA, COAECPIKAILIETO ONPEACIEHHYIO MACCOBYIO JI0JII0 IPUMECE.

[IpakTuyeckue pabOTHI:
3. IIpuroroBiieHrE pacTBOpPa C 3aJaHHON MacCOBOM J10JIEH PaCTBOPEHHOIO BEIIECTBA.

HBHGHI/IH, MMpOUCXOAAIIHE C BCUICCTBAMMU.

Cnoco0bl pazfeneHust cMeceil U OuucTKa BelecTB. HekoTopble mpocTeiiue crocoObl pa3aeneHus
CMeceii: MpocenBaHue, pa3/ieliecHHe cMecell MOPOIIKOB XKeJle3a M Cepbl, OTCTauBaHUE, JCKAHTAIHS,
HEHTPU(PYTUPOBAHUE, pa3[elieHue C TOMOUIbI0  JETUTEIbHOH BOPOHKH, (DUIBTPOBAHUE.
@unprpoBanue B ynaboparopuu, ObITy M Ha mpousBoxacTse. [lonarume o ¢uubrpare. AxcopOuus.
[Tonatue 06 agcopOuum u anacopOeHTax. AKTUBUPOBAHHBIM Yroyib KaK Ba)KHEHIIWI aacopOeHT.
VYcrpoiictBo nportuBoraza. CriocoObl OYMCTKM BOJAbL. JMCTHILISALMA (IEperoHka) Kak Ipolecce
BBIJICJICHUS] BEIIECTBA U3 JKUIKOW cMmecd. /IMCTMITMpoBaHHAs BOJA M OOJIACTH €€ NPUMEHEHHUS.
Kpucraqumzanus wiu  BeimmapuBanue. Kpucraiumsanms ¢ BeIIapuBaHUE B JlabopaTopuu
(xpuctasummzatopbl U (GappopoBble YalIKK JUIsl BBIMapuBaHus) W npupoze. lleperonka HedTH.
Hedrenpoaykrel. @pakunoHHasi IEPEroHKa KUIKOTO BO3AyXa. XUMHUECKHE PEaKIH KaK MpoLecc
MIPEBpAILEHHSI OJJHUX BEIICCTB B JPyrue. Y CIOBUS MIPOTEKAHMS U MIPEKPALICHUS XHMUYECKUX PEaKIINi.
CompukocHOBeHHE (KOHTAaKkT) BewlecTB, HarpeBanue. Karamuzarop. WuruOutop. VYmpasienue
peakimsiMu TopeHus. [Ipu3HakM XMMHYECKHMX pEakuui: M3MEHEHHE IBeTa, 00pa3oBaHHE OCalKa,
pacTBOpEHUE MOJTyYECHHOTO 0Ca/IKa, BBIJICIICHNE T'a3a, TIOSBICHHE 3aI1aXa, BBIICICHHIE WX MTOTJIONICHUE
TEIUIOTHI.

JlabopaTopHbie paOOThI:
6.AncopOuus KyKypy3HbIMU MAJIOYKAMU MapOB MaXy4nuX BEIIECTB.
7.13yueHune ycTponCTBa 3aKUTAJIKU U TIJITAMEHH.

[IpakTuueckue padbOTHI:

4.BpIpamyBaHue KpUCTAJIOB COJIH (AOMAIIHUM SKCIEPUMEHT).
5.0uncTKa TOBapEHHOU COJIH.

6.M3yueHue mporecca KOppo3uu skenesa.

Paccka3ssl o XxuMum.

Briparomuecss pycckue ydeHble-XUMHUKU. VICTOpHsT XUMUYECKUX BEIIECTB (OTKPHITHE, MOTYYCHHE U
3HaueHue). 3yueHne XuMU4eCcKux peaxiuu.



IInanupyemble pe3yJibTaThl

JIMYHOCTHBIE pe3yabTaThl 00ydEeHUS

Hcnonb3oBaTte NpuoOpeTeHHbIE 3HAHUSI U YMEHUS B IPAKTUYECKON AEATENIbHOCTH U MOBCEAHEBHOM
KU3HM IS

- 6e30macHOro o0palleHus C BELECTBAMU M MaTepuallaMy;

- DKOJIOTMYECKHU T'PaMOTHOIO IOBEICHUS B OKPYXKAIOLLEH CPele;

-OLEHKH BIIUSHUS XUMHAYECKOTO 3arPsI3HEHUS OKPY>KAIOILEH Cpellbl Ha OpraHU3M 4eJIOBEKa;

- KpUTHUYECKON OLIEHKU MH(OPMALIMU O BEIECTBAX, UCIOIb3yEMBIX B OBITY;

IIPUTOTOBJICHUS PACTBOPOB 33JaHHON KOHLIEHTPALUU.

MertarnpeaMeTHbIe pe3yIbTaThl 00yUSHHS

VYyamuecs Hay4arcs:

- IPOBOJIUTH MPOCTEHIIINE HAOIIOACHNUS, H3MEPEHHUS, OTIBITHI;

- BBIYUCIIATh MAacCOBYIO JIOJII0O XMMUYECKOI'0 3JI€MEHTa MO (hopMysie COeTUHEHHs, 00BEMHYIO JI0JII0
raza B CMECH, MacCOBYIO JIOJIFO BELIECTBA B PACTBOPE, MACCOBYIO JOJIIO IIPUMECEH;

- IPOBOJIUTH MPOCTEHILINE pacyeThl 10 XUMUUECKUM (OpMyJiaM U YPaBHEHUSM peaKiuii;

- COCTaBJISATh AaHHOTALIUIO TEKCTA;

-OpraHu30BbIBaTh y4eOHOE B3aUMOCHCTBUE B IpyMIe (paclpeneisiTh poiiu, J0rOBapUBaThCs APYT €
JPYTOM U T. 11.);

- IPeIBUAETH (IPOrHO3UPOBATH) MOCIEICTBHS KOJUIEKTUBHBIX PEILICHUIA;

-IIOHUMATh TIPUYHUHBI CBOETO HEYCIeXa M HaXOAUTh CIIOCOOBI BBIXO/a U3 9TON CUTYallUH;

-B INAJIOTE C YUUTEJIEM YUUThCS BbIPA0AThIBATh KPUTEPUH OLIEHKH U OTIPEJIENIATh CTENEHb YCIEIIHOCTH
BBITIIOJTHEHUS CBOEH paboThl U pabOTHI BCEX, UCXOS U3 UMEIOLINXCA KPUTEPUEB, COBEPLICHCTBOBATD
KPUTEPHUH OLICHKH U I10JIb30BATHCS MU B XOJI€ OLEHKH U CAMOOLICHKH;

-OTCTanBaTh CBOK TOUYKY 3PEHMsI, APIYMEHTHUPYH €€;

-IOATBEPKIATh apryMEHThI (PaKTaMu;

-CJIyl1aTh IPYTUX, IBITATHCS IPUHUMATh IPYTYI0 TOUKY 3PCHMS;

- COCTaBJIATh PACCKa3bl 00 yueHbIX, 00 JIEMEHTaX U BEIECTBAX;

-OIpEeNENATh 11eJb YUEOHOM AESITEIbHOCTH C IIOMOILBIO YUUTENS U CaMOCTOSATENbHO, UICKAaTh CPEACTBA
ee OCYIIEeCTBICHMs, paboTas MO IUIaHy, CBEpATh CBOM JCWCTBUS CIENbI0 U MPHU HEOOXOAMMOCTHU
UCIPABJIATH OIINOKHU C TTOMOILBIO YUUTENS U CAMOCTOSTENBHO;

- TMpeACTaBIATh WHGPOpPMALMIO B BHUJAE TaOJMIl, CXEM, OIMOPHOIO KOHCIIEKTa, B TOM YHCIE C
npuMenenneM cpeacts UKT.

[IpenmeTHbIe pe3ynbTaThl O0yUSHHS

[Io OkOHUaHMIO H3y4YeHHs NPONENEBTHUYECKOIO Kypca, oOydarolmuecs MojaydaT BO3MOXXHOCTb
TTOHUMATh!

- HHTETPUPYIOLIYIO POJIb XMMUHU B CUCTEME €CTECTBEHHBIX HAYK;

- TEXHUKY 0€30IacCHOCTH NpHU paboTe B KaOWHETe XUMUU;

-TaKHe MOHATHS KaK SKCIEpUMEHT, HAaO0AeHNe, U3MEpEeHHe, ONMCaHne, MOACTUPOBaHNE, THIIOTE3a,
BBIBOJ;

-BaKHEHIIINEe XMMUYECKHE TIOHATHS: XUMHUUECKUH JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHAsI aTOMHAas
¥ MOJICKYJISIpHAsE MAacChl, arperaTHOE COCTOSTHHE BEIIECTBA.

- MacCOBYIO JIOJIF0O XMMHYECKOT'0 3JIEMEeHTa 10 (opMyJsie COeTUHEHNS, 00BEMHYIO JIOJIIO Ta3a B CMECH,
MAacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MACCOBYIO JIOJIO IIPHMECEH;

- XapaKTepu30BaTh CTPOCHUE, 00IIMEe (PU3HMUECKUE U XUMUYECKHE CBOMCTBA MTPOCTHIX BELIECTB;

- CIIOCOOBI pa3/ieNeHust CMeceil U X OYHCTKY;

-YCIJIOBHSI IPOTEKAHUS U MPEKPAIEHUS] XUMHUECKUX PEeaKLni;

-IPU3HAKU XUMHUYECKUX PEaKINi;

- Ouorpaum yueHbIX-XUMHUKOB;

- YUEHBIX M3YYaIONINX XUMUYECKUE PEaKIIH;

- HCTOPHIO OTKPBITHUSA XUMHUYECKUX 3JIEMEHTOB.

[Tomy9ar BO3MOKHOCTH TIO3HAKOMHUTHCSL:

-C 1abopaTopHBIM 000PYIOBAaHUEM.



OO6yuaromuecs Hay4JaTcs:

-06’[:51CH$ITB OTJINYUA (I)I/I3I/I‘-ICCKI/IX SIBJIEHUU OT XUMHNYCCKHUX,

- Ha3bIBaTh HEKOTOPHIC XMMUYECKHE DIIEMEHTHI U COSAMHCHUS;

- IPOBOJIUTH MPOCTEHIIINE OTepay ¢ 000PYI0BAaHHEM U BEIIECTBAMU;

-Ha0JII0J]aTh ¥ OINKCHIBATh YPaBHEHHsI PEAKIMK MEXy BEIIECTBAMH C IMOMOIINBI0 €CTECTBEHHOTO
(pPyCCKOTO UITH POJTHOTO) SI3bIKA M S3bIKA XUMUM;

-XapaKTEePHU30BaTh CIIOCOOBI pa3eiCHHs CMECE, MPU3HAKA XUMUYECKUX PEAKIINN;

-00paIaThCsi ¢ XMMUYECKOH MOCYI0i 1 1a00paTOpHBIM 000pyI0BaHUEM;

- pacCno3HaBaTb ONBITHBIM IMYTCM: KHUCJIOPOH, YTJIGKI/ICJIBIf/'I ra3, U3BCCTKOBYIO BOJY UM HCKOTOPLIC
JpyTUE BEUIECTBA.
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