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IHosicHUTEILHASA 3ANIUCKA

I'maBHoii mnpoOJjieMOM B IIpenofaBaHUM XUMHHM B HACTOAILLEE BpEMs SBISETCS
NEPErpy>KEHHOCTh Kypca XMMHUHU OCHOBHOM IIIKOJIBI B CBSI3H C IEPEXOJOM Ha KOHLIEHTPUUYECKYIO
CHCTEMYy M HEXBaTKOW BpEeMEHH Ha M3y4eHHE O0OBEMHOro y4eOHOro Martepuasa. XUMHYECKHE
3HAHUS HEOOXOUMBI KaXKJIOMY YEJIOBEKY, OHH OIPEEIAIOT PALMOHAIBHOE TOBE/ICHUE YeI0BeKa
B OKpYXarmeil cpeae, HEOOXOAMMBI B IMOBCETHEBHOM >XH3HH, XOTS IIKOJBHUKM YacTo He
OCO3HAIOT 3TOr0 M H3-32 CBOEH XUMHUYECKOW O€3rpaMOTHOCTH COBEPIIAIOT OIIMOKU IpH
00pallleH!H C BEIIECTBAMHU B OBITY. AKTYaJIbHOCTH BBEICHUS MPEIaraeMoro Kypca ornpeaessieTcs
HECKOJIBKUMH IPUYMHAMH:

» CIIOKHOCTh Y4eOHOTO MaTepuala 1o XuMuH,

» COKpalleHHe KOJMYeCcTBa yUeOHBIX YaCOB HAa M3y4YE€HHE XUMHH,

» YMCHBIICHUE BPEMEHHU, OTBOJIUMOT0 Ha XUMHYCCKUI IKCIIEPUMEHT Ha YPOKax

» He BepHas XMMHUYEcKas MH(oOpManus, mouepnHyTas mkoasHukamMu u3 CMU no Havana
U3y4eHUs IIpeaMeTa

XuMusi - clokHas Hayka, TpeOyromiass OT YYEHHKOB BHUMAaHHS, TPYIOIO0us,
YCUAYUBOCTH, CIIOCOOHOCTH Ha6JIIOIlaTI), PaSMBIIIATE U aHAJIU3UPOBATD. Haunnaercs HN3YUCHHUC
3TOrO0 MpenMera B §-M kiacce. J[OBOJIBHO MO3/IHO, KOT/Ia MHTEpeC K 0OYUYEHHUI0 y 3HAYUTEIbHOM
JacTH IIKOJBHUKOB cHMKaercs. Ilo y‘-I€6HOMy IUIaHy Ha OBJIaJACHUC MCETOAAaMU W IpUCMaMU
yueOHOM paboThl HE OTBOJAMTCS CHEIMAIbHOrO BpemeHu. Ha oBianeHue mnepBOHAaYallbHBIMU
XUMHUYCCKUMHU IIOHATHUAMHU, Ha OTpa6OTKy HaBbIKa IMPOBCACHUA XHMUUYCCKOI'O SKCIICPUMCHTA,
MIPOBEJICHUS MCCIIEA0BATEIHCKOM pabOThl OTBOAUMOIO MO Y4eOHOMY IUIaHY BPEMEHH HE XBaTaeT.
Pemuth yacth 3THX NpOOJIEM M OJHOBPEMEHHO NPOOYAUTH MHTEPEC K XMMHHM MOYKHO 4Yepe3
porpaMMy BHEYPOUYHOM NIEATEIbHOCTH JJIS yYalluxcs 7-ro Kiacca “3a cTpaHuIlaMHu y4eOHUKa
xumun”’. JlaHHBIA Kypc TMpU3BaH, MCHOJb3Ysl MHTEpPEC YyyallMXcsi K JKCHEPUMEHTaM,
chopMUpOBaTh yYMEHHE HAONIOAATh, JCNIaTh BHIBOJILI HAa OCHOBE HAOJIIOJICHUH, TOIYYUThH
NepBOHAYallbHbIE TIOHATHSA O BEIIECTBaX, MX COCTaBe, KJaccax HEOPraHMYECKHUX BEIIECTB,
MPONU3BOJAUTE JJICMCHTAPHBIC XUMHWYCCKUC PACUCTHI. Hpe;maraeMLIﬁ KypC OpPHCHTHPOBAH Ha
3HAKOMCTBO U OOBSICHEHHE XUMHUYECKHX SIBICHUH, YaCTO BCTPEUAIONIUXCS B OBITY, CBOWCTB
BCIICCTB, KOTOPBIC CTOAT JOMAa HAa IIOJKaX W B aIllITCUKEC. XUMHUYeCKHe TCPMHUHBI U TOHATHA
BBOJISITCS 110 Mepe HEOOXOUMOCTH OOBSCHUTH TO HIIM HHOE SIBJICHHE.

Mean:

» (opMHpoOBaHHE ©CTCCTBEHHO-HAYYHOTO MHPOBO33PEHHS IIKOJLHUKOB, Pa3BUTHE
JTUYHOCTH peOeHKa

» Ppa3BHTHE HCCIIEIOBATEIILCKOTO MOIX0/a K U3YUYECHUIO OKPYXKAFOIIET0 MUPAa,

» BBeJleHHe yJaluxcs / Kacca B COJepKaHKe IIpeIMETa XUMUH;

» OCBOeHWE Ba)KHEHIINX 3HAHMI 00 OCHOBHBIX MOHATHIX XUMHUH HA SKCIICPUMEHTATBHOM
A aTOMHO-MOJIEKYJIIPHOM YPOBHE;

»> (opMupoBaHHe HABBHIKOB NPHMEHEHHUsI TIOJIyYCHHBIX 3HAHUH W YMEHHWH JUIs
0€30MacHOTO MCITOJIH30BAaHHUS BEIIECTB M MAaTEPUATIOB B OBITY, PEIICHHS MPAKTUYECKUX 3a7ad B
MOBCEHEBHON KU3HH, MPEAYNPEKACHUS SBICHUN, HAHOCSIIMX BpPEI 3J0POBBIO UEIOBEKa U
OKpY>Karollen cpene.

3amauu.

» (opMupoBaHHMe TEPBUYHBIC MPEACTABICHUS O MOHITUSIX: TEJO, BEUIECTBO, MOJEKYIIa,
aTOM, XUMHUYECKUN AJIEMEHT;

» O3HaAKOMJIEHHe C MpocTeiIneil kiaccudukanyeil BemecTs (1Mo arperaTHoMy COCTOSIHUIO,
10 COCTaBY), C OMHCaHUEM (PU3NYECKUX CBOMCTB 3HAKOMBIX BELIECTB, C (PU3NUECKUMHU SBICHUSIMU
Y XUMHUYECKUMU PEAKLMIMY;

» 0TpabdoTKa TeX MpeJMETHBIX 3HAHWH M YMEHUH (B IEPBYIO 0OYepeb SKCIIEPUMEHTALHBIC
YMEHUS, a TaK)Ke YMEHHUs pellaTh pacdeTHbIE 3a7aui), Ha (OpMHUpOBaHUE KOTOPBIX HE XBaTaeT
BpEMEHU MPU U3YICHUH XUMUU B 8-M 1 9-M Ki1accax;



» O3HAKOMJIEHHE C SIPKUMH, 3aHUMaTeIbHBIMH, YMOIIMOHAIBHO HACHIIIEHHBIMHU 3IH30/1aMH
CTAHOBJICHUS U PA3BUTHUS XUMHH, YETO YUUTEI b, HAXOAACh B BEYHOM LIEHTHOTE, IOUTH HE MOXKET cede
HIO3BOJIUTB;

» (opMupoBaHHe MPAKTUYECKUX YMECHUH 1 HABBIKOB, HAIIPUMED, YMEHHS Pa3CisTh CMECH,
UCTIONB3Ysl METOJABl OTCTaWBaHUS, (QUIBTPOBAHMSA, BBHIIAPUBAHUSA; YMEHHUS HAOMIONATh H
OOBSICHATh XUMHUYECKUE SBICHMS, MPOMUCXOJAIUME B HPUPOAE, OBITY, AEMOHCTPUpPYEMbIE
yYUTENEeM; YMEHHUs paboTaTh C BEIIECTBAMH, BBITOJHATH HECIOKHBIE XUMHUYECKHE OIIBITHI,
co0uIro1aTh NpaBuiia TEXHUKH O€3011aCHOCTH;

» pacuIMpeHue MPEICTABICHUN yJalnuxcs O BaKHEHWIINX BEIIECTBAX, UX CBOMCTBAX, POIIH
B IIPUPO/IC U )KU3HU YEIIOBEKA;

» (opMHpOBaHHMeE YCTOHYMBOIO IMO3HABATEIHHOTO HHTEPECA K XUMUU, KOMMYHHUKATHBHOM
KOMIICTEHIIHH;

> pacuigpeHde Kpyro3opa ydalluxcsi ¢ IPHUBJICYCHHUEM JIOTOJHUTEIBHBIX HCTOYHHKOB
uHpOpMaLnH;

> Ppa3BUTHE YMEHUI aHATU3UPOBATh HHPOPMALIMIO, BBIJICNIATH IIABHOE, HHTEPECHOE.

» HHTerpamus 3HaHWUN 10 MPEeIMETaM €CTECTBEHHOTO IIUKJIa OCHOBHOM HIKOJIBI HA OCHOBE
yueOHOM TUCHUTUTHHBI « X UMUS»

» BOCIHMTAHHE OTHOLICHHS K XMMHHU KaK K OJHOMY U3 (pyHJaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 001IeueI0BeYeCKOi KyIbTYpBI;

Kypc nanenen Ha npuoOpeTeHne 3HaHUH U HABBIKOB, HEOOXOMMBIX B TIOBCEHEBHOM KU3HU
npu oOpalleHnu ¢ BelecTBaMu. B xoJie BBINOIHEHUS 1a00paTOPHBIX U MPAKTUYECKUX PadoT y
ydamuxcst (HOpMUpYeTCs yMEHHE MpPaBHIBHO OOpamaThCsi C BEIIECTBAMH. OJTO BaXHOE
IPaKTUYEeCKOe YMEHHE HeOoOXOAMMO JII0OOMY uesloBeKy. Beimonnenue nabopaTopHbIX padoT
pa3BUBaeT yMEHHUS HAONOJaTh U OOBSCHATH XWMHUYECKHE SIBICHHS, CPAaBHUBATh, BBIICISTH
IJIABHOE, yCTaHABJIMBATh IMPUUYMHHO - CJIEJICTBEHHbIE CBS3H, JieJlaTh 00O0OIIEHUs, CIOCOOCTBYET
BOCIIUTAHUIO MHTEpeca K TIOJTYYCHUIO HOBBIX 3HAaHUH, CaMOCTOSATEIBHOCTH, KPHUTUYHOCTHU
MBILIICHHS.

BonbmmHCTBO 1a00paToOpHBIX paboT, MpeUIaraéMbIX B JAHHOM KypCe, MOTYT BBIITOJIHSATHCS
HEOOJIBIIIMMHU TPYINIIaMH YYEHUKOB. DTHUM JIOCTUTAETCS M Jpyras Lejb - HaAy4YUTh MIKOJIbHUKOB
Oo0ImMM TpHEeMaM COBPEMEHHON HAy4YHOH MJEATENhbHOCTH, KOJUICKTHBHOMY IUIAHHPOBAHUIO
HKCIEPUMEHTA, €r0 MPOBEIEHUIO  00CYXKIECHUIO PE3yJIbTaTOB.

Bornee panHee n3y4eHne XUMUHU CIIOCOOCTBYET HHTETPAIIMU XHUMHUU C IPYTHMH €CTECTBEHHO-
Hay4YHbIMM JUCHMIUIMHaMH. B miaHe copepskaHust 3TO O3HA4yaeT 3HAYMUTENBHO Oonee
NPOJAYKTHBHBIE  METalpeIMETHBIE CBSI3M HA BCEM IIYTH  TPOXOXACHUS  PeOCHKOM
€CTeCTBEHHOHAYYHbIX IPeAMETOB (O1onoruu, reorpaduu, GU3NKU, XUMHUH).

Peanm3anus maHHOW TpOTpaMMBl TO3BOJISET TOBBICUTH Y YYAIIMXCSl MO3HABATEIHHBIN
UHTEpeC K IMpeIMeTy XHUMHs, a B 8 Kilacce, KOTJa XMMHs BBOJUTCA B yueOHBIN I1aH, Oosee
CBOOOJHO OCBauBaThb UMM TPYIHBIM yueOHbIM Marepuan. [loaToMy cHMKeHuEe Bo3pacTa Hadala
U3y4eHHs] TpeaMeTa M OpHEHTAlMs Ha MOJACPKKY pa3BUBAIOUIETOCS CAaMOCTOSTEIbHOIO
NPEMETHOTO MBIIUICHUSI peOCHKa MOXKET CYIIECTBEHHO IOMOYb B YCTPAaHEHHH MpPOOIIeM,
CO3/1aBaeMbIX HEOOXOAMMOCTBIO YCBOEHHS B CXKAaThle CPOKM yUeOHOT0 MaTepuana u TeHJCHIIUU K
COKpAIIIEHUIO BPEMEHH U3YUEHHUS MPeIMETa XMMHH.

Ha u3ydenue kypca «3a crpaHuniaMu yuyeOHHKa XUMUN» B 7 Kilacce OTBOAUTCS 34 4acoB, U3
pacuera — | yaca B HeJEINO.

Metoabl u cpeacrBa 00y4eHHMsl OpPUEHTHPOBAaHbl HA OBJAJACHHE YYaLIUMUCS
YHUBCPCAJTbHBIMU yT-Ie6HI)IMI/I )IGfICTBI/ISIMI/I H crocodamu JACATCIBbHOCTH, KOTOPBIC ITO3BOJIAT
y4amuMmcs pa3pabaThiBaTh MPOEKTHI, OCYIIECTBIATh MOMCK UH(GOPMAIMK U €€ aHaIU3, a TaKxKe
06I_HI/IX yMeHI/Iﬁ AJI1 €CTCCTBCHHOHAYYHBIX AUCHUILINH — ITIOCTAHOBKA OKCIICPUMEHTA, IIPOBCACHHUE
UCCIIE0BAHUMN.

[IpoBeneHue 3aHATHI B paMKax Kypca IpeIionaraeT MCrojib30BaHue:
» DIEMEHTOB TEXHOJIOTUHU NPOOIEeMHOr0 00y4YeHus;
» DIIEMEHTOB HAyYHOT'O MCCIEOBAHHSA (TPOCKTHOM ESTEIBHOCTH);



» DIIEMEHTOB JICKIIMHU C HCTIOJIb30BaHNEM MYIbTUMEIUHHON TEXHUKY;
» 11a00paTOPHBIX OIBITOB U MPAKTUIECKUX padoT;
» TUIAKTHYCCKHX HTP.

@opMbl OPraHU3alHH TMO3HABATEJIbHON JEATEJLHOCTH YYalIUXCs IOJOUPAIOTCSA B
COOTBETCTBUH C IIEJSIMH, COJIEP)KAHHEM, METOJAMU OOYUYCHHUS, YUEOHBIMH BO3MOKHOCTSMH H
ypoBHEM C(HOPMHPOBAHHOCTH IMMO3HABATENBHBIX CIIOCOOHOCTEW ywamuxcs. llpeanmoureHue
OT/IaeTCs ClleAyomuM (hopMaM paboThL: CAMOCMOAMENbHAs paboma HAO MeopPemuiecKum
mamepuaiom no 000OWEHHbIM NIAHAM OesMeNIbHOCIMU, padoma 6 2pynnax npu 6blNOJHEeHUU
J1a6OpamMopHbIX U NPAKMULECKUX PAOOM, 8bINOJIHEHUIO IKCNEPUMEHMAbHBIX 3A0AHULL; NYOIUUHOE
npeocmasiene pe3yibmamos UcCie008anUil, UX apeyMeHmuposantoe 060CHO8anue u op.

COAEPXAHUE
(1 yaca B Henexdr0, Bcero 344acoB)
Tema 1. [lepBonayaiibHble Xumudeckue nousitus (10 yaca)

[Ipeamer xumun. Uto uzyuaer xumus. [lonsatue BemecTBo U teno. @u3nyeckue CBONCTBA
BelecTB. BelecTBa B okpykarlieM Mupe. XapakTepUCTUKU Tel U BemlecTB. KpaTkas ncropus
XUMUHU. AJTXUMUSL.

Mertoapl MO3HAHUS TPUPOABI: HAOIIOJEHUE, IKCIIEPUMEHT, MojaenupoBaHue. McTouHnuku
XUMHUYECKON HHpOpMAIHH, e€ MOIyICHHUEe, aHATTU3 U TIPEJICTABIICHUE €T0 PE3yIbTaTOB.

OO0mue mpaBuwiIa TEXHUKH O€30MACHOCTH B XHMUYECKOHM J1abopaTOpuu. 3HAKOMCTBO C
MpoCTeUIIUM J1abopaTOpHBIM 00OpyAOBaHUEM (MpoOUpKa, KoJi0a, J1abOpaTOPHBIA CTaKaH,
BOPOHKA, IHWIIETKA, LINAaTeNb, IJIACTMACCOBBIM M METAJUIMYECKUMU IITATHUBBI, JE€p>KaTellb s
npobupok). HarpeBarenbHblii mpubop, ocodeHHocTH iaMeHu. [IpaBuina HarpeBaHusi BeUIeCcTBa.
W3mepuTtenbHble IPUOOPHI: BECHI, TEPMOMETP, MEH3YpKa (€AHMHHIIBI H3MEPEHUIA, IIKana mpuoopa,
LI€Ha JIeIeHUs, IIPEJIe U3MEPEHUH, IpaBuJa M0JIb30BAHUS).

Cocras BeniecTBa. [IoHATHS «aTOM», «MOJIEKYJa», «MoH». [IpocThie U clo>KHbIC BEIIECTBA.
XYUMUYECKUH IITEMEHT.

Crpoenue BemectBa. Kpucraminueckoe coctosHue BenecTBa. Kpucrainnueckue pemerku
TBepAbIX BemiecTB. Juddys3us. bpoyHoBckoe nBumkeHHe. BemiectBa MONEKYISPHOTO H
HEMOJICKYJIIPHOTO CTpoeHUs. AMOp¢HBIE BelecTBa. ATrperaTHbIe COCTOSIHUS BEIECTBA.

3HaKM XHMUYECKHX DJIEMEHTOB. XUMHYCCKHUE (I)OpMYJ'ILI. Hupexcel u KOB(I)(I)I/IL[I/ICHTLI.
KadecTBeHHBIN M KOJIUYECTBEHHEIM COCTaB BCIIIECTBA. OTtHOCHUTEILHAS aTOMHAs U MOJICKYJISIPpHAA
macca. PacdyeT OTHOCHUTEIBbHBIX MOJICKYJIAPHBIX MAacCC BCIICCTB. PacdeTsl Mo XHUMHYECKUM

dbopmynam.

Yuctele BemecTBa U cMecd. MaccoBasl HoJIsI BelmiecTBa B cMecH. PacueT MaccoBOil O
BEILECTBA B CMECH.

PactBopbl. 3HaueHue pacTBOpPOB B MpUpoJie U XU3HHU denoBeka. Konuentpauus. Pacuer
MacCOBOM JOJIM BEIIECTBA B pacTBOpe. THUIBI CPelbl PacTBOPOB: HEUTpAJIbHAs, KHUCIIOTHas,
mienoyHasi. [lonsitue 00 wunaukatopax. HMcropus OTKpbITHS uUHAMKATOpPOB. IlpuponHsie
MHAMKATOPbI: 3aBapEHHBIN Yaii, COK KPACHOM KaIlyCTbl, COK CBEKJIBI, JIYK, 4eCHOK. CHHTETHYECKHE
MHAMKATOPBL: JakMyc, peHondranent. l3Menenue nipeta HAUKATOpa B KUCJIOTHOM U MIETOYHOM
cpene.

IIpakTyeckue padoThl.

1.ITpaBuia TeXHUKH O€30MAaCHOCTH MpH padoTe B KabuHeTe XUMUU. O3HAKOMIICHHUE C
n1abopaTOPHBIM 000PYOBAaHUEM U HArPEBATEIbHBIMU MPUOOPAMH.

2. OnmucaHue XMMHYECKOro 3jeMeHTa mo ero nojoxenuto B [ICXD. 3. BripamuBanue
KPUCTAJIJIOB COJIU (JOMAIITHSIS)

JlaGopaTopHble onbIThI. 1. Onucanue pu3nveckux cBOMCTB BemecTs. 2.PacipocTpanenue
3amaxa OJICKOJIOHA, TyXOB WJIM JI€30J0paHTa Kak mporecc nuddy3uu. 3. Habmronenue



OpPOYHOBCKOTO JIBIDKCHHSI YaCTHYEK 4YEpHOW Tymm mox Mukpockonom. 4. Jluddysus
nepMaHraHata Kajausi B jkelaruHe. 5. O3HaKOMJICHHME C BEIIECTBAMHM PA3HOTO CTpOCHHsS. 6.
HccnenoBanue KUCIOTHOCTH PAa3JInYHBIX OOBEKTOB

Jomamnue onbIThl. 1. M3roroBieHue Mojaeneld MOJNEKYJT XMMHUYECKHX BELIECTB U3
wiactunuHa. 2. Juddys3us caxapa B Boge. 3. ONBITHI ¢ 3aKPBITON MJIACTUKOBOW OYTBUIKOW. 4.
N3yueHune cocraBa HEKOTOPHIX OBITOBBIX M (hapMaleBTHUECKUX IPENapaTroB, COAEPIKAIIUX
npumecH. 5. MccnenoBaHrne KHCIOTHOCTH Pa3iMYHBIX OOBEKTOB TPU IMOMOIIM HPUPOIHBIX
UH/INKAaTOPOB.

Tema 2.

SIBjenus, npoucxoasimue ¢ Bemecrsamu (5 yacoB)

Ouznyeckue SBICHUS B XUMHUH: KPUCTAJUIM3AIUs, BbIMIApMBAHUE, BO3TOHKA BEILECTB,
¢unpTpoBanue. dusnyeckue SBICHUS W XUMHUYECKHE NpeBpamieHus. OTINYNe XUMHYECKHUX
peakuuii oT puznueckux siBieHui. [Ipu3Haku xumMuueckux peakuuii. Peakiuu ropenus. [lonstue
0 KQ4eCTBEHHBIX peakiusax. Pojab XUMHUM B )KM3HU YETIOBEKA.

IIpakTuyeckne padorbl. 4. OuucTka 3arpsS3HCHHOW NOBapeHHOW conu. S.Pemenue
AKCIIEPUMEHTAIbHBIX 3aJ1a4 Ha PAacliO3HABAHUE BEILIECTB.

JlabopaTopHusblie onbIThl. 7. CIUPTOBAs HKCTPAKIUS XJIOPO(DUILIAa U3 TUCTHEB KOMHATHBIX
pactenuii 8. AICOpOMpPYIOIIME CBOMCTBA aKTUBHUPOBAHHOTO yrisi. 9. Ilpu3Haku XMMHYECKUX
npespanienuii. 10. [Toaygaem HoBbie BemiecTBa. 11. [IpuroroBnenue u3BECTKOBOM BOABI U OTIBITHI
C Heu.

JomamHue onbIThl. 6. Pa3neneHue cmecu cyxoro MoJOKa M pPEYHOro mecka. /.
OrcranBaHue B3BECH IMOPOIIKA ISl YUCTKU MOCY/IbI B BOJIE U €€ JekaHTauus. 8. PactBopenue B
Bojie TabneTku acriupuHa YIICA.

Tema 3. Xumus B 0bITy (19 yaca)

3.1 Xumus Ha kyxHe (4 yacoB)

CocraB nuIy: opraHuveckue BemecTna (OeIKu, JKUPbI, YIIIeBOAbl), MUHEpaJIbHbIE
BEIL[ECTBA, BUTAMUHBI.

IloBapeHnas conp U €€ cBoicrTBa. lIpuMeHeHWe Xnopuaa HaTpus B XO3AHCTBEHHOU
JieATeIbHOCTH YenoBeka. Korna coinb — s.

Caxap u ero cpoiictBa. Ilone3Hsle u BpenHble uepThl caxapa. HeoObluHOE MpuMEHEHUE
caxapa.

PacturensHble v gpyrue Maciua. [louemy pacTuresbHOE MAcIIo MOJIE3HEE ) KUBOTHBIX KUPOB.
Yto TakO€ «aHTHOKCUIAHTBI».

Copna nuieBast MM ABYYTJIEKUCIIbIM HaTpUi U ero cBoicTBa. OnacHblii Opat MUIIEeBOH COabI
— cojla KaJblIMHUpOBaHHas. YeMm rosie3Ha nuuieBasi cofa U MOXKET JIM OHA ObITh ONTaCHOM.

CronoBblii  ykcyc M yKcycHas occeHIus. CBOICTBaA YKCYCHOM KHCIOTBI M €€
¢buznoNoruuecKoe Bo3AeUCTBHE.

Hymucteie BemectBa W Inpumpasbl. 'opuuna. Ilepeny u naBpoBblii nucT. Banunu.
®pykTOBBIE 3CCEHIMH. Kakyr OmacHOCTb MOIYT HpPEACTABIATh apOMAaTH3aTOPbl MHUINH H
BKYCOBBIE JT00ABKH.

JlaGopaTtopubie omnbIThbl. 12. TIpokamuBaHWe CeMsH IIICHUAIBI W OOHapyXeHHE
MUHEpPAIBHBIX cojell. 13. MccnenoBanue cBoicTB noBapeHHOU conu. 14. MccnenoBanue cBOWCTB
caxapa. 15. OOHapykeHHE XUPOB B CEMEHax IMOjAcCOoNHeUHuKa. 16. McciemoBanue CBOWCTB
nuTheBo coapbl. 17. MccaenoBanue CBOMCTB YKCYCHOM KUCIOTHI.

Jomamnue onbIThl. 9. O0Hapy)eHHe Kpaxmaia B mpoaykrax nutanus. 10. OOHapyxeHue
3(HUPHBIX Macell B aneJIbCHHOBOW KOPOUKe.

13.UccnenoBanue CBOMCTB yKCyCHOM KUCHOTHL. 14. ccnenoBanue CBOMCTB MOBApEHHOM
COJIH, caxapa, MUTbEBOU COBI.

3.2. Anreka- paii ans xumnka (5 yacoB)
Anrteunblii ox u ero cpoiictBa. [loyemy #tonm HamoO nepkaTh B IUIOTHO 3aKyIIOPEHHOM
CKJISTHKE.



«3enéukay WM pacTBOp OPUIUIMAHTOBOTO 3eEHOTO. HeoObuHbIE CBOMCTBA OOBIYHOM
3CJIEHKU.

ACIUpUH WIM alleTUICATUIMIOBAas KUCIOTa U €ro CBOMCTBA. YTO Nydile: aCnUpUH WK
yncapuHn?

[Tepexucs Bogopoa u ruaponeput. CBoiicTBa MepeKUCcH BOJAOPOA.

[lepmanranar xanusi, MapraHIIOBOKUCIIBIA Kallui, OH ke — «MapraHioBka». HeoObrunbie
CBOMCTBA MapraniioBKu. ONacHbIN )KUTEIb alTeUKH.

HamatslpHblii CIUPT — 3TO MIETO0Yb?

Hy>xna 51 B joMariHei anteyke 60pHasi KUCIIOTA.

Crapble nekapcTBa, Kak ¢ HUMU MOCTYIUTb.

Yero He XxBaTaeT B Ballel alTEUKe.

JlaGopaTopHbie onbIThI. 18. Bo3ronka iona (u3 antednoii Hactoiku). 19. OrbenuBaromue
cBoiicTBa nepekucu Bogoposa. 20. [Tonyuenue kucnopoia U3 nepeKucu BoJopoia, ero cooupanue
u ompenenenue. 21. VccnenoBaHue CBOWCTB «MapraHimoBkm». 22. MccnemoBaHue CBOWMCTB
HaIIAaTBIpHOTO criupTa. 23. «DapaoHOBHI 3MeN» (K3 IIIIOKOHATA KaJIbLIUs).

3.3. Bannasi komHaTa (4 yacoB)
Bopa. CsoiicTBa Boabl. AHOMAJIBHBIE CBOIICTBA BOABL. I10HSITHE O KECTKOCTH BOBI.
Mp1no nnu Mputa? OTiau4dne X039MCTBEHHOTO MbLIA OT TyaJIETHOTO.
[IlenoyHoM XapakTep X035IUCTBEHHOIO MbLJIA. ['OpUT JI MBLIIO. YUTO TaKOE «GKHUJIKOE MBLIO.
[[Tamnynu. B yem otnuume mamnyHs ot mbuia? I'enu. Bpen u nosnb3a.
CrupasibHble TOPOILIKH M Jpyrue Momwllue cpeacTta. Kakue mopouky camble ONacHbIE.
Hano nu onacatbest xkuIKuX MOrOIIKX cpeacTB. Konaumoneps! 1ist Oelbs.
KanpuunupoBaHnas cona u TpuHatpuiiocdar — 1uis 4ero OHH 371€Ch.
Conb 1151 BaHHBI U OIIBITHI C HEH.
IIpakTuyeckue padoTsl: 6. ccnenoBanne cBOMCTB BOJOIIPOBOIHOM BOIBL. 7. M3ydueHue u
CpaBHEHHME COCTaBa Pa3IMYHbIX COPTOB MbLIa. 8. M3ydeHue U cpaBHEHHE COCTaBa Pa3IMUHBIX
mamnyHeit u reneit. 9. Uzyuenue u cpaaenue cocraa CMC u konauinmonepos. (Tpebyercs
IpeBapuTeNIbHas MOAT0TOBKA — (GoTOrpadupoBaHUE STUKETOK BhIIETIEPEUNCIEHHBIX 0OBEKTOB)
JlaGopaTopHubie onbIThl: 24. OmnpenieieHue cpeibl PaCTBOPOB PA3IMYHBIX COPTOB MBLIA.
25. Bapum mbL10.

3.4. TyanerHslii cToJukK (2 yaca)

JlocboHbl, yxH, KpeMbl U ipodast napgromepus. [lonesHas u BpeaHas kocMeruka. MokHO
JIM CaMOMY U3TOTOBUTH MUTATEIbHBINA KpEM?

IIpakTnyeckue padorsi: 9. M3yyeHne u cpaBHEHHE COCTaBa KPEMOB

3.5. lomamnsiss xum4ucTika (1 yaca)

Bunbt 3arpsisHeHnil U cioco0bl ux ynaieHus. CpencTa ObITOBOM XUMUH JUTSI YAAJICHUS
MSATEH U 3arpsi3HeHuil. TexHuka 6e30macHoCTy pu paboTe ¢ HUMH.

JlaGopaTopHble onbIThI: 26. Y ganseM nsaTHA

JlomamHue onbIThI. 12, Y nanseM nsTHa

3.6. UuTepecHoe B caay u oropoje (1 uaca)

MenHbil U apyrue Kynmopocbl. MOXKHO 1M XpaHUTb MEIHBIM KYIIOPOC B AJIFOMUHUEBOU
ocyze.

SAnoxumukaThl. 3a0bIThIE SIOXUMUKATHL: YTO C HUMU JI€IaTh.

MuHnepaiibHble y1oOpeHus. 3Ha4yeHUe pa3InYHbIX MUHEPAJIbHBIX y1oOpeHuid. YeM omacHbI
Hutpatel. Kak pacno3HaTb MuHepainbHble yAoOpeHus. Kak nonro XpaHsaT MUHepaibHbIE
yIoOpeHusl.

JlabopaTopHusblie onbiThl: 27. CBoiicTBa MeaHOrO Kynopoca. 28. O0HapyXeHHue Kanus 1
HUTPATOB B KapTodese u KamycTe

Tema 5. Paccka3bl mo xumuu (2 yaca)



Yuenuueckan kongpepenyusn
«Bsiparoniuecs pycckue yuyeHbsle-xuMuKny. O xu3Hu 1 gestensHocty M. B. Jlomonocosa, 1. .
MenneneeBa, A. M. BytnepoBa, Ipyrux OT€UECTBEHHBIX M 3apyOEKHBIX YUCHBIX (110 BEIOOPY
yyaimxcs).
Konkypc cooowenuil yuawuxcsa
«Moe mo0uMoe xumudeckoe BeuiectBo». OO0 OTKPBITUH, MOJYYEHUH U 3HaYCHUH BBIOPAHHOTO
XUMHYECKOI'0 BELIECTBA.

IInanupyemsle pe3yabTaThl 00y4eHUs!

B pesynbraTe m3ydeHus Kypca «3a CTpaHUIAMH y4eOHUKAa XUMHUU» Yy4Yalluecs MOJDKHBI
OBJIQ/IETh YHUBEPCAJIbHBIMU Y4YEOHBIMU JEHCTBUSAMHU U croco0amMu JIeTEIbHOCTH Ha
JMYHOCTHOM, METANPEAMETHOM U IIPEAMETHOM YPOBHE.

JIn4HOCTHBIE pe3yJIbTaThl
yuawuecs 1 K1acca OOAHCHbL!

» 3HATh OCHOBHBIC IPUHIIUITEI OTHOIIICHHS K )KUBOI U HE)XHBOH MTPHUPO/IE;

» uMeTh C(HOPMHUPOBAHHOCThH TO3HABATEIBHBIX WHTEPECOB MU MOTHBOB, HAIlPAaBICHHBIX Ha
U3yYeHHE JXUBOW W HEKWUBOW IMPHPOJIBI, WHTEIUICKTYaJbHBIX YMEHHMH (J0Ka3bIBaTh, CTPOHUTH
paccyKICHHUs, aHAJTM3UPOBATh, CPABHUBATD, J€IaTh BHIBOIBI;

» WCHOJB30BaTh MPUOOPETCHHbIC 3HAHUS W YMEHHS B TPAKTHUYECKOW AEATEIBHOCTH H
TIOBCEHEBHOM KU3HU IS

v’ 00BsICHEHHS XMMHYECKHX ABJICHHUM, IPOUCXOAIINX B IPUPOJIE, OBITY U HA
IPOM3BOJICTBE;

v/ 3KOJIOTHYECKHU TPAMOTHOTO ITOBEJICHUS B OKPYXKAIOIIEH CPEJIE;

v/ 6€e30MacHOro 0OpaIleHUs C TOPFOYMMH U TOKCHYHBIMH BELIECTBAMH,
1a00paTOPHBIM 000PYIOBaHHUEM;

v/ IPUrOTOBJIEHHS PaCTBOPOB 3aJaHHOM KOHIIEHTPAIIUH B OBITY.

v’ KPUTHYECKOM OLCHKH HHPOPMAIMHU O BEIIECTBAX, UCIIOIb3YEMBIX B OBITY;

» TIOHMMaTh CMBICTI U HEOOXOJUMOCTh COOJNIOJICHUS MPEANUCAHUH, MpeylaraeMbIX B
MHCTPYKIHUSAX IO HCIOIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBON XUMHH U JIP.;

» 0CO3HaBaTh 3HAYCHUE TEOPETHYECKUX 3HAHMH [UIi TIPAKTUYECKOH JESATENbHOCTH

YeIIOBEKa;

» OOBEKTHMBHO OLEHHBATh HH(POpPMANMIO O BEImECTBAX M XHUMHUYECKUX Ipoleccax,
KPUTUYECKH OTHOCHTHCS K TICEBJOHAYYHOH wH(pOpMamuu, HexoO0pOCOBECTHON —peKiame,
Kacaroleicst MCIOJIb30BaHMs Pa3JINYHbBIX BEIECTB;

» paclieHHBaTh HAyYHBIE OTKPBITHS KaK pe3yiabTaT JIUTEIBHBIX HAOIIOJACHUH, OIBITOB,
HAY4HOI MOJIEMHUKH, IPEOI0JIEHUS TPYAHOCTEH U COMHEHUH.

MertanpeameTHble pe3yJibTaThl
yuawuecs 1 K1acca OOaHCHbL!

» OBIIQJIETh COCTABIISIONIMMHU HCCIIEI0BATENILCKOM AEATEIBHOCTH, BKIIOYask YMEHHE BUIECTh
npo0seMy, CTaBUTh BOIIPOCHI, BBIIBUTaTh THITOTE3bI, 1aBaTh ONPEACICHHS OHATHIM, HA0II01aTh,
MPOBOAMTH MPOCTEHIINE SKCIEPUMEHTHI, JI€1aTh BBIBOJABI U 3aKIIOYEHHUS, CTPYKTYpPHUPOBATh
MmatepHal, OObSCHATD, JOKA3bIBATb.

» yMeThb paboTaTh C pa3IMYHBIMH HCTOYHUKAMH XWUMHYECKOW WH(popManmu (Hay4IHO-
HOMYJISIPHOI JIMTEpaTypoil, CIPaBOYHUKAMH ), aHATM3UPOBATh HH(POPMALIUIO, TPE0OPa30BHIBATH €€
13 OJTHOUW (pOPMEBI B APYTYIO;

» yYMeTb aJIeKBaTHO HCIIOJIb30BATh PEUYEBbIC CPEACTBA ISl AUCKYCCUU M apTyMEHTAIIUU CBOCH
MO3UIMH, CPaBHUBATh pa3Hble TOYKU 3pPEHHS, OTCTaUBATh CBOIO MO3UIUIO, YBAXKUTEIBHO
OTHOCHUTBCS] K MHEHHMIO OKPY’KaIOIINX;

» 0CO3HaBaTh 3HAYCHUE TEOPETHUECKUX 3HAHHM [T TPAKTUIECKOM IEATSITLHOCTH YEIOBEKA.

IIpeameTHbIe pe3y/ibTaThI
Yuawuecs oonoicnol 3name u nonumams:



» XUMUUECKYI0O CUMGOAUKY: 3HAKW HEKOTOPHIX XUMHYECKHX 3JIEMCHTOB, (HOpPMYIIbI
XUMHUYCCKHUX BCIUICCTB, K.HaCCI/I(pI/IKaI_[I/IIO BCIICCTB I10 aneI‘aTHOMy COCTOSIHUIO U COCTaBy;

» eajcHeillwiue Xumuueckue HOHAMUA. XUMHI, XUMHYCCKHE METOJbI H3ydYCHHUS,
XI/IMI/I‘ICCKI/Iﬁ 3JIEMCHT, aTOM, MOH, MOHeKy.Ha, OTHOCUTCJIBHBIC aTOMHas 1 MOJICKyJI?IpHEUI MacCChlI,
BEIIECTBO, KJAcCU(UKAIMS BEIIECTB, XHMHYCCKas peaklus, KOppo3us, (HIBTPOBAHHE,
JUCTUILIALINA, aﬂc0p6u1/151; opraHqucxas{ n HeOpI‘aHI/I‘ICCKaSI XUMMUA, )I(I/IpBI, YT‘JICBOI[BI, 6GJIKI/I,
MHUHEPAJIbHBIC BEIICCTBA; KAYCCTBCHHBIC PEAKIINH;

» OCHOGHBIE 3AKOHBL XUMUU: COXPAHCHHS MACChI BEIIECTB, IIOCTOSHCTBA COCTaBa BEIIIECTRA,;

» eajcHelluiue eewecmea U Mamepuaibl: HEKOTOPbIe METAILIbI, CEPHAsi, COJITHAs, a30THAS
U YKCYCHAasi KUCIIOTHI, IIEJIOYH, aMMHAK, KUPbI, MbLIIA, TTII0K03a, caxapo3a, kpaxmai, CMC;

yMmemb:

> Ha3bvléamdb OTACIIBHBIC XUMUYCCKUC 3JICMCHTHBI, UX COCAUHCHUA, I/I3y‘-IeHHbIe BEIICCTBA I10
TPUBHAIBHOHN MJTM MEKIyHAPOIHOM HOMEHKIIATYpE;

» GbINOJIHAMbB XUMUYECKUN OSKCICPUMEHT [0 PACIO3HABAHUIO HEKOTOPBIX BEIIECTB;
pacdeThl M0 HAXOXKJICHUIO OTHOCHUTEIILHOM MOJICKYJISPHOW MAacChl, JOJIHM BEIIESCTBA B PAacTBOPE,
3JICMEHTA B BEILIECTBE;

» npoeooums CaMOCTOSTEIIbHBIA MMOUCK XHMHUYCCKOW HH(GOpMAIMH C HUCIOJIb30BaHUEM

pa3IMYHBIX HMCTOYHUKOB (HAYYHO-TIONMYJSIPHBIX H3/aHUI, KOMITBPIOTEPHBIX 0a3 JaHHBIX,
WuTepHeT-pecypcoB);

MarepuajibHO-TeXHHYECKOEe 00ecredeHHe 00Pa30BaTeIbHOIO Npouecca

> UHpOpMAYUOHHO- KOMMYHUKAUUOHHBIX cpedcmea (CTpaBOYHbIC HH()OPMAIMOHHBIC
pecypcbl, KOMIAKT-IUCKU, COJIEP>KaIINe HATIISHbIE CPEACTBA 00YUCHHS,);

» mexHuueckux cpeocme ooyuenus (MyabTAMEINHOE 000pyI0BaHNE);

» yueOHO- npakmuueckoe u yueOHo -1adopamopHoe 000pyooseanue (KOMIUICKT
nabopaTopHOro 000pynOBaHMs (IITaTUB JIAOOPATOPHBINA, CTakaHbl, Yamku [leTpu, cTakaHbl
MEpHBIE, TPOOUPKH, KOJIOBI, CTCKISTHHBIC ITaJIOUKH, GapPopoBbIC YAIICUKH U T.1I.);

» HamypanbHovIx 00bexmul (HCOOXOAMMbBIC KOJUICKIIHHA U MAKETHhI).

» uyugposwie oopazosamenvhvle pecypcol

» peakmuewt (nakmyc, (eHondranenH, TUIAPOKapOOHAT HATPHS, THUAPOKCHUI KabIIHs,
YKCYCHasl KHCIIOTa, TMMOHHAsl KUCIIOTa, TPaHyJIbl IIMHKA, MAarHWEBasl CTPYXKKa, paCTBOp aMMHaKa,
MEePOKCHUJ] BOJOPO/IA U T.JI.)



YYEBHBIH IT/IAH

aTta aTta
Ne Ha3BaHME pa3jiena, TEMbl KOJIMYECTBO 4acOB bopMbI HpogeﬂeHm HpOI][ESeI[eHI/I
ILII. aTTeCcTaluu/KOHTPO UIaH 51 dakt
BCET0 Teopus MPAKTHKA s
1 Monyns 1.
[lepBoHayanbHble XUMHUecKHe oHATHA -10 yaca
[Ipenmer xumuu. BemectBa. O0miue 1 1 - TECTUPOBAHUE
1.1. |npaBuna TexHuku 6e30MaCHOCTH U IPU
paboTe B KAOMHETE XUMHH.
Ponb xumuu B xxu3HM yenoseka. Kparkas 1 1 - Kpyrasrii cron
1.2. lucropus pa3BuTHS XUMUH. ATXUMHSL.
1.3 [[IpaBuia TeXHUKH O€30MTACHOCTH MPHU 1 1 Otuer no
pabote B kabuHetre XuMuu. O3HaKOMJIEHUE C MPAKTUIECKOU
m1abopaTopHBIM 000PYTOBAHUEM U pabote
HarpeBaTelbHbBIMU IpHOOpamMHu.
1.4 |CocraB BemiecTBa. ATOMBI U MOJICKYJIBI. 1 0,5 0,5 JIONe1
XuMHYECKUH 351eMeHT. [IpocTsie 1 CloKHBIE N3rorosnenune
BELIECTBA MOJIEJIEN MOJIEKYIT
BELIECTB U3
MTACTUITNHA.
JO Ne2. Tupdpyzust
caxapa B BOJIe
1.5 |Crpoenue BemectBa. Kpucrammmyeckue 1 0,5 0,5 ITP Ne2 (momamHss).
pemieTku. AMop(HbIE BelecTBa. BeIpamuBanue
ArperatHble COCTOSIHHS BEILIECTB. KpPHUCTAJIJIOB COJIU.
J1O Ne3. OnbIThI €
IIyCTOU 3aKPbITOMI




IUIACTUKOBOM
OYTBUIKOM
1.6 |[3HaKM XUMHUYECKHUX DJIEMEHTOB. 1 0,5 0,5 B3anMO3a4yeT
Xumuyeckue Gopmyisl. OTHOCUTEIbHBIE
aTOMHasl ¥ MOJIEKYJISIpHAsl Macca BEIIeCcTBa
1.7 [Yucrtele BelecTBa U cMecH. PacTBOpHI. 1 1 - onpoc
3Ha4YeHHE PACTBOPOB B MPUPOJIC U KU3HU
yeJaoBeKa
1.8 |[MaccoBas g0 BellecTBa B cMecH. PacueThl 1 0,5 0,5 3a4er
Ha MacCOBYIO JIOJIIO BEIIECTBA B CMECH.
1.9 |MaccoBas 1075 mpUMeceil. 1 1 3a4er
1.10 |[TonsiTue 06 nHAMKaTOpax. Mcropus 1 0,5 0,5 J1O Nes.
OTKPBITHS HHIUKATOPOB. [IpupoaHbIe HccnenoBanue
WHNKATOPBI. KHCIOTHOCTH
pa3IMYHBIX 00BEKTOB
TIPY IIOMOTITA
JIOMAIITHUX
WHJIUKATOPOB.
2 Monyns 2
SIByieHus, IPOUCXOIAIINE C BeliecTBaMu (5 4acoB)
dusnyeckue siBieHNs B XUMAH. CI0COOBI 1 0,5 0.5 KonnexTuBHbIi
2.1, paznenenus cMeceil. AxcopOuus. aHaJIN3
1 1 J1O Ne6. Paznenenue
2.2. | TIP Ne4. Ounctka 3arpsi3HEHHOU

MOBApEHHOM COJIH

CMECH PEYHOTr0 NeCKa)
U CyXOI0 MOJIOKa




J10
No7.01cTauBanue
B3BECH IOPOIIIKA JIJIS
YUCTKN HOCYI[BI B

BOJIC U €€
JCKaHTaLUs
2.3 [Xumnueckue siBiaeHus. [IpusHaku 0.5 0.5 JO Ne§.
XUMHYECKHUX PEAKIUH . PactBOpenue B Boze
TabJIETKU aCIUPHH-
yrica
2.4 TloHsATHE O KAYECTBEHHBIX PEAKIIHIX 1 OIIpoc
2.5 |[TP Ne4. PerieHre SKCIIEPUMEHTATBHBIX 1 Otyer no
3aJa4 Ha pacCrO3HABaHUE BEUIECTB NPaKTUYECKON
pabote
3 Monyns 3.
Xumus B ObITY — 19 wacos.
3.1 Xumust Ha KyxHe — 4 4acoB
3.1.1 |CocraB numu 1 J1O Ne9.
OO6nHapyxeHnue
Kpaxmajia B
MPOYKTAX MATAHUS.
JO Nel0.
OOHnapysxeHue
7(UpPHBIX Macel B
anenbCUHOBOM
KOpOUKe.
3.1.2 |[ToBapeHHAs COJb U caxap, UX CBOWCTBA U 0.5 0.5 KonnexkTuBHBIHI
npuMeHeHne. PacTuTebHOe Maciio U qpyrue aHaJIN3
YKUPBIL.
3.1.3 |Copmpl (umeBast ¥ KAIBIIMHUPOBAHHAS) U 0,5 0,5 KoiextuBHbIiI
CTOJIOBBIN YKCYC M YKCYCHAsI 3CCEHITHSI, HX aHaIu3




CBOMCTBA U IPUMECHEHUE

3.14

JlylmcThie BemecTBa 1 PHUIIPABHI.
[Tumessie no6aBku. KondepeHuus

JO Nell. Uzyyenue
COCTaBa HEKOTOPBIX
MPOJYKTOB MMUTAHUS,

COJIepIKaIINX
IMMIIEBBIC JOOABKH
3.2 AnTeka — pail 111 XMMHKa — 5 4acoB
3.2.1 ﬁon, «3eJeHKay, acnupuH. CBoiicTBa U 0,5 0,5 KonnexkTupHbIi
MMPUMCHCHHE aHajau3
3.2.2 | [lepekuch BoIOpOJa €ro CBOMCTBA U 0,5 0,5 KonnextuBHbin
MIPUMCHCHUE aHaau3
3.2.3 |«MapraHIioBKay, ¢ HCOObIYHbIC CBOMCTBA 0,5 0,5 KomiexTuBubii
aHau3
3.2.4 |HamaTsIpHBIi CIUPT — MIET0Yb! 0,5 0,5 KomiexkTuBHbIi
aHau3
3.2.5 [Uto nenaTh co CTapbIMU JIEKAPCTBAMU? 0,5 0,5 KosmekTuBHBIN
aHaum3
3.3 Bannas komHara (4 yacoB)
3.3.1 |Bona, ee HeoObIuHBIE CBOICTBA. [loHSITHE O 1 ompoc
»K€CTKOCTHU BOJIbI
3.3.2 [[Ipaktrueckas pabora Ne 5. MccnemoBanue 1 Oruer o
CBOMCTB BOJOIIPOBOTHOM BOJIBI MPAKTUIECKOU
pabote
3.3.3 Msowio. lllammynu u renu. Conb A7 BaHH. 0,5 0,5 KoiuiexkTuBHBII
aHau3
3.3.4 |CamonenbHOE MBLIO 1 TBopueckas paboTa
3.4 Tyanetnsiii crosuk (2 yaca)




3.4.1 |/lyxu, IOCHOHBI, KPEMBI U TIpOYECE 1 1 J1.0. CamopenbHbIe
KpPEMBI
3.4.2 |ITP Ne9. N3yueHue u CpaBHEHUE COCTaBa 1 1 Otuer no
KpPEMOB [IPaKTUYECKON
pabore
3.5 JlomamHsiss xumuuctka — 1 gaca
3.5.1 |Bujsl 3arps3HEHHI U CITOCOOBI MX YIATICHHUS 1 0,5 0,5 JO Ne 12. V nansiem
MSATHA
3.6 Wutepecnoe B cagy u oropoze (1 gac)
3.6.1 [Kymopocsl. AnoxumukaTtel. MuHnepajibHbIe 1 0,5 0,5 TECTUPOBAHUE
YI0OpEHUSI.
Mopys 4.
Pacckasbl mo xumuu (2 vaca)
11 gBLma}omHecs{ pycckue yql\e/[HIi;e-XI/IMI/IKI/I». 1 1 Vuenuuecras
: JKU3HU U JedarenabHocTd M. B.
Konghepenyusn
Jlomonocoga, JI. 1. MenneneeBa, A. M. pepenu
byTnepoBa, Apyrux 0Te4eCTBEHHBIX U
3apyOeKHBIX YUEHBIX (110 BBIOOPY
y4aIuxcs).
4.2 gg/loe JTH00MMOE XUMUYECKOE BEILIECTBO. 1 1 Konxype
6OTKpBITI/II/I, MOJTy4YEeHUU ¥ 3HAUCHUHU coobumenuit
BBEIOPAHHOTO XMMHYECKOTO BEIIECTBA. yuanuxes
34 18,5 15,5
Hroro gacos




© ®

11.
12.

Cnucok sureparypsbl:
Anexcuncxuti B.H. “3anumarenbHble ONBITH 0 XuMuK : KHura njs yuurtens. — 2-¢ u3.,
ucnp. — M.: Ilpocsemenue, 1995.
Anuxbeposa JI.IO. “3anumatenbHast xumus: KHUra 11 yqamuxcsi, yautenel U poauTeNnei.
—M.: ACT-ITPECC, 1999.

Bricoukass E.B. Ilporpamma mporeneBTHUYECKOrO Kypca KaK «IOTPY>KEHUE» B MpEAMET
MAPO r. Mockaa.

I"a6puensu O.C., OctpoymoB N.I'., A.K.Axne6unun A.K. Xumusi. BBognslii kypc.7 kiacc:
yuebHoe ocodue M.: Ipoda, 2007.
T'yzei JI.C., Cyposyesa P.I1., Copokur B.B. Xumusi: 8-# kiacc: Y4eOHUK IS
o0mieoOpa3oBaTeNbHBIX 3aBeneHuil, — M.: JIpoda, 1997
T'ypesuu A.E., Hcaes J[.A., [lonmax JI.C. “®Puzuka u xumus’: [Ipo6. Yueb. g 5-6 k.,
00111e00pa30BaTeNIbHBIX YUPEKIACHUN, — M.: [Ipocsemnienue, 1994.
I'pocce 3., Baiicmantens X. «XuMmus i J1r0003HATEIbHBIX».-3-€ W31A.- JIeHMHTrpan:
«Xumusi», 1987.
Hepsbuna H.E. BBenenue B xumuto (yueOHUK-TeTpaas): M, 2004.
Jmumpuesa A.W., Unpuna JI.B. «Hamr gom — Hamr 061T» - M.: «3HaHue», 1992,

. 3yesa M.B., I'apa H.H. “lllxonbubrii mpaktukym. Xumus. 8-9-e kmacesl”, — M: [Ipoda,

1990.

FOoun A-M., Cyuxos B.M. «Xumus B ObITy». — M.: «Xumusi», 1995.

Txauenxko JL.E. Mup xumuu : 7-W Kjacc : KHMra Juid y4uTens : pabodas mporpamma,
KaJeHJapHOe, TeMaTU4YecKoe U MOYpPOYHOE IUIAHUPOBAHHUE : IMPOMNEIEeBTUUYECKUH KypC :
yaeOHo-MeTommdeckoe mocooue (coorBercTByeT @I'OC). —Spocnasins: «Jlernony, 2014



