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IlosicHUTEIBLHAS 3aIMCKA

I'maBHO# mpoOnemMoii B IpenogaBaHUK XMMHUH B HACTOSIIEE BPEMsI SBISETCS MEPErpyKEHHOCTh
Kypca XUMHH OCHOBHOM IIKOJBI B CBSI3U C IEPEXOJOM Ha KOHIEHTPUYECKYIO CHUCTEMY U
HEXBAaTKOM BpPEMEHM Ha H3Yy4YEeHHE OOBEMHOro y4eOHOro martepuana. XHMHYECKHE 3HAHUS
HCO6XO,[[I/IMLI KaXXIOMY 4YCJIOBCKY, OHHU OIPCACIIAIOT pallMOHAJIBHOC ITOBCACHHUC YCIIOBCKA B
OKpYKarolie cpesie, He0OOXOANMBI B TOBCETHEBHOM KU3HU, XOTS IIKOJIBHUKH YaCTO HE OCO3HAIOT
9TOTO M M3-3a CBOEH XMMHUYECKOW Oe3rpaMOTHOCTH COBEPIIAIOT OMIMOKH MpU OOpaIieHuu C
BEIIECTBAMH B OBITY. AKTYaJIbHOCTh BBEJCHHUS TMpEJIaraéMoro Kypca OIpeaessieTcs
HCCKOJIbKUMHU IMPUINHAMMU:

O CJI0)KHOCTb Y4EOHOT0 MaTepuaa 1o XuMuH,

O COKpaIlleHHe KOJIMYEeCTBa yUYeOHBIX YaCOB HA U3YYCHUE XUMUH,

O YMEHBILIEHUE BPEMEHH, OTBOJIMMOTI0 HA XUMUYECKHUM dKCIIEPUMEHT Ha YPOKax

O HEe BepHas XMMMUecKas HHQopMalus, nouyepnuyras mkoiabHukamMu u3 CMU no navana

H3y4YEeHHUs NpeaMeTa

XuMmusi - ClIOKHasg Hayka, TpeOyrolash OT YYEHUKOB BHHMAaHHUs, TPYIOJIOOUS, YCUIUYUBOCTH,
CHOCOOHOCTH HaOJI0AaTh, PAa3MBIIUIATh M aHAIU3UpoBaTh. HauuHaeTcss uH3ydeHHe HTOro
npeameTa B 8- M kiacce. JIoBOJIbHO MO3HO, KOT/1a HHTepec K 00yUeHHIO Y 3HAUUTEIbHOW YacTu
LIKOJIbHUKOB cHUXkaercd. [lo yueOHOMY TUlaHy Ha OBIIaJleHuE METOAAMM U IpUeMaMu yuyeOHOU
paboThl HE OTBOAMTCS ClieLIUaIbHOIO BpeMeHU. Ha oBnaseHne nepBoHa4anbHBIMU XUMHUYECKUMHU
MOHATUSIMH, HA OTPaOOTKY HAaBBIKA MPOBEJCHUS XUMHUYECKOTO HKCIEPUMEHTA, MPOBEICHUS
HCCIIEI0BATENILCKOM pabOThl OTBOJMMOIO IO y4yeOHOMY IUIaHY BPEMEHH HE XBaTaeT. PemuTsb
4acTh 3TUX MPOOJIEM U OJHOBPEMEHHO MPOOYAUTh MHTEPEC K XHUMHUU MOXKHO 4epe3 MpOorpamMmmy
BHEYPOUHOM JEATEIbHOCTU JI ydaluxcs 7- ro kjacca “3a cTpaHUI[AMM y4eOHUKAa XMUMHU .
JlaHHBIN KypcC MPU3BaH, UCIIOJIb3Ys HHTEPEC YUaluXcs K 3KCIIepUMeHTaM, chopMupoBaTh yMEHHE
HaOJII0JaTh, eNaTh BHIBOJBl Ha OCHOBE HAOJIIOAEHUH, NOJYYUTh IMEPBOHAYAIIbHBIC MOHATHUSA O
BEIIECTBAX, MX COCTaBe, KjaccaX HEOPraHMYECKHX BEILECTB, MPOU3BOAUTH 3JIEMEHTapHbIE
XxuMHueckue pacuetsl. llpennaraemplii Kypc OpHUEHTHPOBAH Ha 3HAKOMCTBO U OOBSICHEHME
XMUMUYECKHX SBJICHH, YaCTO BCTPEYAIOIIUXCS B OBITY, CBOMCTB BEILIECTB, KOTOPBIE CTOAT JI0MA HA
MOJIKaX U B anTeuke. XMMHUYECKHE TEPMMHBI U MOHATUS BBOAATCA MO Mepe HEeOoOXOAMMOCTH
OOBSCHUTH TO WJIK UHOE SIBJICHUE.

eman:

0 (bopMHpOBaHHE ECTECTBEHHO-HAyYHOTO MHUPOBO33PCHHUSI  IIKOJIBHUKOB, pa3BUTHE
JUYHOCTU peOeHKa

O pa3BUTHE UCCIIEOBATEIHLCKOIO MOAX0a K U3yUYEHUIO OKPYKAIOIIET0 MUPa;
O BBEJICHUE YUaIIUXcs 8Kilacca B COJepKaHue MpeaMeTa XUMHH;
O OCBOCHHUE BAXHEHUIINX 3HAHUI 00 OCHOBHBIX MOHATUSAX XUMUHU Ha SKCIIEPUMEHTAIBHOM U

ATOMHO- MOJIEKYJIIPHOM YpPOBHE;



O (dbopMHpOBaHNE HABBIKOB MPUMEHEHHS MOJIYYSHHBIX 3HAHUN U YMEHU 111 6€301MacHOro
WCTIONIB30BAaHUSI BEIIECTB U MaTEPUAJIOB B OBITY, PEIICHUS IPAKTUIECKUX 33]1a4 B MIOBCETHEBHOM
KU3HU, TPEAYIPEKICHUS ABICHUM, HAHOCSIINX BPEJ 3J0POBbIO UEJIOBEKA M OKPY KaIOIIeH cpee.

3amaun:

O (dbopMHpOBaHUE TIEPBHYHBIC TPEICTABICHUS O MOHATHUSAX: TENO, BEIIECTBO, MOJIEKYIa,
aTOM, XMMHUUYECKUH DJIEMEHT;

[ O3HAaKOMIJICHHE C TIpOCTeiiell kiaccupuKkanueil BemecTB (o arperaTHoMy COCTOSTHUIO,
10 COCTaBY), C OMUCAaHHEM (PU3UYECKUX CBOMCTB 3HAKOMBIX BEIIECTB, C (PU3MUECKUMU SIBIICHUSIMU
Y XUMUYECKUMH PEAKIMSIMU;

O 0TpabOTKa Te€X NPEeAMETHBIX 3HAaHUH U YMEHMH (B NEPBYIO OYepelb IKCIIEPUMEHTAIbHbIE
yYMEHHUsI, a TaK)Ke YMEHUS peliaTh pacueTHbIE 3aJlauM), Ha (OPMUPOBAHUE KOTOPHIX HE XBAaTaeT
BPEMEHU NPU U3yUYEHUU XUMHUU B 8-M U 9-M Kiaccax;

U O3HAKOMJICHUEC C APKHUMHU, 3aHUMATCIIbHBIMU, SMOIIMOHAJIbHO HACBIMICHHBIMHU 31IM30daMU
CTAHOBJICHUA U Pa3BUTUA XUMUH, YCTO YUUTCIIb, HAXOASACh B BEUHOM LIGI>'ITHOT€, IIOYTH HEC MOXKCET
cebe II0O3BOJINTB,

0 (dbopMUpOBaHHE MTPAKTHYECKUX YMEHUN U HABBIKOB, HAIIPUMEP, YMEHUS pa3AemsiTh CMECH,
WCIIOJIb3YsT METOJBI OTCTaWMBaHUS, (DHIBTPOBAHUWS, BBITAPUBAHUSA; YMCHHS HAOIIOAATh U
O0BICHITE

Xumuuyeckue sIBJICHHUsI, IPOUCXOSIIUE B IPUPOAE, OBbITYy, AEMOHCTPHUPYEMBIE YUUTEIEM;
YMEHHUSI pabOTaTh C BEIIECTBAMH, BBIOJHATH HECIO)XHBIE XUMHYECKHE OIBITHI, COOJIIOIAThH
IpaBUjIa TEXHUKU O€30MaCHOCTH;

U paclInpeHuc HpCI[CTaBJ'ICHI/Iﬁ ydamuxces o Ba)KHEHUIIINX BC€IICCTBAX, UX CBOﬁCTBaX, poJiu B
IpHUPOAC U KMU3HHU YCIIOBCKA,

O (dbopMHpOBaHKE YCTOWYMBOTO MO3HABATENLHOIO HHTEpECa K XUMUH,
KOMMYHHMKaTUBHOW KOMIETEHIINH;

O paclIupeHue Kpyrosopa ydaluxcs ¢ IPUBICYCHHEM JOINOJHUTEIbHBIX HCTOYHHUKOB
nH(pOopMaLInK;

O pa3BUTHE YMEHUN aHAIU3UPOBATh HHPOPMAIIHUIO, BBIJENIATH [TIaBHOE, HHTEPECHOE.

O MHTErpalus 3HaHWH MO MpeJIMeTaM €CTECTBEHHOI'O IIMKJIa OCHOBHOM IIKOJIBI HA OCHOBE

y4eOHOU JUCHUTUTUHBI « XUMUSD)

O BOCIIMTAHME OTHOIIEHUS K XUMHUH KaK K OJHOMY U3  (yHJaMEHTaJIbHbIX
KOMITOHEHTOB €CTECTBO3HAHUS M DJIEMEHTY O0IEUETI0BEYECKON KYIbTYPHI,

Kypc nauenen Ha npuobpeTeHne 3HaHUI U HABBIKOB, HEOOXOJUMBIX B [IOBCEIHEBHON KU3HU MPU
oOpalieHun C BellecTBaMU. B Xone BBINOJHEHUS J1aOOPAaTOPHBIX U MPAKTUYECKUX paboT y
ydamuxcst (OpMHUpPYeTCs YMEHHME NpPaBWIBHO OOpamarbcs C BEIHIECTBAaMH. OTO Ba)KHOE
MPAaKTUYECKOEe YMEHHE HEOO0XOIMMO JIFOOOMY 4YelIOBEKYy. BrImosiHeHHne 1abopaTOpHBIX padoT
pa3BUBaeT yMEHHUS HAONMIOAATh U OOBACHATH XMMHUYECKHE SBIICHHS, CPaBHHBATh, BBIICIATH
IJIaBHOE, YCTaHABIMBATh MPUUMHHO - CIICACTBEHHBIC CBS3H, J€1aTh 0000IIEHUs, CIOCOOCTBYET
BOCIIUTAHUIO HHTEpeca K IIOJyYEHHIO HOBBIX 3HAHUH, CaMOCTOSITEIbHOCTH, KPUTHUYHOCTHU
MBIIIUTICHUS.



BoapmmHCTBO J'Ia60paTOpHBIX pa60T, npempraraCMbix B AAHHOM KYPCC, MOI'YT BbIIIOJHATHCA
HEOOIBIITNMU IpynmnaMm y4YCHHUKOB. OTUM AOCTUTACTCA U JApyrasa LUCJIb - HAYUUTh HIKOJIBHHUKOB
O6I_I_II/IM npucMam COBpCMGHHOfI Haquoﬁ ACATCIIBHOCTH, KOJUICKTUBHOMY IUIAHUPOBAHUIO
OKCIICPUMCHTA, €TI0 IMPOBEACHUIO U O6CY)K,I(CHI/IIO pe3yIbTAaTOB.

Bbosee paHHee M3yuyeHHE XMMHU CHOCOOCTBYET MHTErpal XUMHH C APYTUMH €CTECTBEHHO-
HAyYHBIMH JUCLHUIUIMHaMH. B mmaHe copaepkaHumsi S5TO O3HAYaeT 3HAYUTENBHO Oolee
MPOAYKTUBHBIE  METalpeMETHBIE CBS3M Ha BCEM IYTH MPOXOXKICHHS PEOCHKOM
€CTeCTBEHHOHAYYHBIX IPEAMETOB (OHonoruu, reorpaduu, GU3nKu, XUMUM).

Peanu3anus 1aHHOM ITPOrpaMMBI ITO3BOJISAET ITOBBICUTH Y YYAIIMXCS IT03HABATEIbHBI UHTEPEC K
IpeaMeTy XMMus, a B 8 Kiacce, KOrja XUMHs BBOJUTCS B Y4eOHBIN IulaH, Ooiee CBOOOIHO
OCBanBaTh UMHU TPYJHBIA yueOHbIM MaTepuai. [loaToMy cHM)XKeHHE BO3pacTa Hayana U3y4eHUs
peaMeTa W OpPUEHTalUs Ha IOJJIEPKKY Pa3BUBAIOMIETOCS CaMOCTOSITENBHOTO MPEIMETHOIO
MBILIUIEHUS] peOCHKa MOMKET CYIIECTBEHHO IIOMOYb B YCTpAaHEHHMH NpOOJIEeM, CO3aBaeMbIX
HE00XOAMMOCTBIO YCBOEHHSI B CXKAaThle CPOKU Y4eOHOT0 MaTepralia M TEHACHIIUHN K COKPALIICHUIO
BPEMEHHU U3Y4YEHUs NIpEeAMETA XUMUHU.

Ha um3yuenue xypca «3a cTpaHuiiamMu ydeOHUMKa XuMmum» B 8 kimacce orBoautcsa 102 gaca, u3
pacuera — 3 yaca B HEIEIIO.

Mertoab!l U cpeacTBa 00y4eHUsT OPUEHTHPOBAHBI Ha OBJIAJICHUE YYALUMMCS YHUBEPCAIbHBIMU
y4eOHBIMH JEHCTBUSAMH M CIIOCOOAMH JICATENBHOCTH, KOTOpPBIC TMO3BOJAT — yYAIIMMCS
pa3pabaTbIBaTh MPOEKTHI, OCYIIECTBIISATh MOMCK MH(POPMALMU U €€ aHAIM3, a TaKKe OOIIUX
YMEHUH JJI1 €CTeCTBEHHOHAYYHBIX IUCHMIUIMH — IOCTAHOBKA SKCIEPUMEHTa, IpPOBEJIECHUE
HUCCIIEIOBAHUN.

IIpoBeneHue 3aHATUI B paMKax Kypca IpeAroaraet UCIojib30BaHHe:

O 3JIEMEHTOB TEXHOJIOI'MH MPOOJIEMHOT0 00y4EHus;

O 3JIEMEHTOB HAY4YHOT'O UCCIIEI0BaHUs (IIPOCKTHOM J1€ATEIbHOCTH);
O HJIEMEHTOB JIEKIIUHU C UCIIOJIb30BAHUEM MYJIbTUMEIUIHON TEXHUKH;
O 71a00paTOPHBIX OIBITOB M MPAKTUYECKUX padoT;

O JUIAKTUYECKUX UTP.

CDOpMI)I OpFaHI/ISaHI/II/I HO3HaBaTeJH)HOI\/JI NCATCIIBHOCTHU yqanmxc;[ HO[[6I/IpaIOTC$I B COOTBCTCTBUU
C IEISIMH, COJCpXAaHUEM, METOJaMH OOydYeHUs, YyYCOHBIMH BO3MOXKHOCTSIMH M YpPOBHEM
c(OPMHUPOBAHHOCTH T[I03HABATEIBHBIX CIOCOOHOCTEH yuammxcs. [lpeamodreHue otmaercs
CIICYFOIIHM

®opmam pabOThI: cCaMOCTOATENIbHAS PaboTa Ha/l TEOPETUUECKUM MaTEpUAJIOM 10 00OOIIEHHBIM

IJIaHaM JIeTeNbHOCTH; paboTa B IpyNNax NpU BHINOJIHEHUM JaOOPATOPHBIX U MPAKTHUYECKHX
paboT, BBHIMOJIHEHUIO HKCHEPUMEHTANIbHBIX 3aJaHMii; MyOJIMYHOE MpPEJCTaBICHUE PE3YJIbTAaTOB
UCCIIEZIOBAaHUM, UX apTyMEHTHPOBAHHOE 00OCHOBAHME U JIp.

COJIEPKAHUE
(3 yaca B Henero, Bcero 102 yaca)

Tema 1. [lepBoHavaibHbIe XMMUYECKHE MOHATHSA (21 yaca)



[Ipenmer xumun. Yto mszydaet xumud. lloHstue BemecTBO U Teno. PuU3MUYECKUE CBOMCTBA
BemiecTB. BemecTBa B okpyskaromiemM Mupe. XapakTepUCTHKU Tes U BemecTB. Kpatkas uctopus
XUMUU. ATXUMUSL.

MGTOI[BI MMO3HaHUuA MPUPOIBI: HaGJHOI[eHI/IG, OKCIICPUMCHT, MOACINPOBAHUC. Hctounukn
XHUMHYECKOM HH(bOpMaHHH, eé MMOJIYYCHHUEC, aHAJIN3 U ITPEACTABIICHUEC CI'0 PE3YJILTATOB.

OOme mnpaBwia TEXHUKH OE30MAaCHOCTH B XHMMHUYECKOH JabopaTopuu. 3HAKOMCTBO C
MPOCTEHIINM JIa0OpaTOPHBIM 00OpynOBaHUEM (TpoOHpKa, KoiOa, J1adopaTOpHBIN CTaKaH,
BOPOHKA, IMHUIETKA, MIMaTeNlb, TIACTMACCOBBIA M METAUTMYECKUH IITATHBBI, JEpKaTeNb IS
npobupok). HarpeBatenbHblii mpubop, ocodbeHHoCTH TuiaMeHH. [IpaBuiia HarpeBaHHUS BEIECTBA.
W3mepurenbHble TpUOOPHI: BECHI, TEPMOMETP, MEH3YpKa (€AMHUIBI U3MEPEHHIH, IIKaIa mpudopa,
LIeHAa JeNICHUs, Ipeiesl U3MEPEHHUI, TPaBHiia MOJIb30BAHUS).

CocraB BemectBa. [loHATHS «aTomM», «MOJIEKyla», «UOH». [IpOCThIe U CIOKHBIE BEIIECTBA.
XUMHUUYECKUN DIIEMEHT.

Crpoenue BemectBa. Kpucramimueckoe cOCTOsSHHE BemlecTBa. KpucTamimdeckue pemeTku
TBepAbiXx BemecTB. Juddysus. bpoyHoBckoe nBwkeHue. BemectBa MOJEKYISIPHOTO H
HEMOJIEKYJISIPHOTO CTpOoeHHSI. AMOp(HEIE BelIeCTBA. ATrperaTHbIE COCTOSHUS BEIIECTRA.

3HaKM XHWMHUYECKHX OJJIEMEHTOB. XuMmudeckue ¢Gopmyisl. WHAEKCH H  KO3PPHUIHUEHTHI.
KauecTBeHHBIN 1 KOJTMYECTBEHHBIN cocTaB BenlecTBa. OTHOCUTENIbHAS aTOMHAs U MOJICKYJIIpHAs
Macca. PacdeT OTHOCHTENBHBIX MOJIEKYJSPHBIX MaccC BemIecTB. PacyeTsl MO XHMHYECKUM

dbopmynam.

YucTtele BC€IIECTBaA U CMECH. MaccoBas J0JIA BEIIECTBA B CMECH. PacueT maccoBoit J0JIKM BEIICCTBA
B CMCCH.

PactBopEl. 3HaUeHHE pacTBOPOB B IPUPOJE U )KNU3HU YenoBeka. KoHnenrpanusa. Pacuet MmaccoBoi
JIOJIM BEILleCTBAa B pacTBope. THIIBI Cpelbl pacTBOPOB: HEWUTpajbHAs, KUCIIOTHAsSI, IIEJIOYHAs.
[lonatue 06 wuHaMKaTtopax. McTopus OTKPBITHS HMHIUKATOpOB. I[IpupojiHBIE WHIMKATOPHI:
3aBapeHHbIN Yaif, COK KpaCHOM KaIlyCThl, COK CBEKJIbI, TyK, 4eCHOK. CHHTETUUECKUE UH/IUKATOPBI:
nakmyc, penondranent. 3MeHeHne 1BeTa MHIAUKATOPA B KMCJIOTHOM U LIEJIOYHOM Cpefe.

[IpakTrueckue paboTHI.

1. [IpaBuna TexHukH O€30mMaCHOCTH TpH paboTe B KaOuHeTe XUMHUHU. O3HAKOMIJICHHE C
nabopaToOpHBIM 000PYIOBAHUEM U HarpeBaTEIbHBIMHA MMPUOOPAMH.

2. Onucanne XMMHYECKOTO 3JieMeHTa mo ero mnojoxkenuio B [ICXD. 3. Bripamupanue
KPUCTAJIJIOB COJIHU (JIOMAIITHSIs )

JlabopaTopHsbie onbIThL. 1. Onrcanue pu3nuecKux CBOMCTB BeliecTB. 2.PacipocTpanenue 3anaxa
OJICKOJIOHA, TyXOB WJIM J1€30/I0paHTa Kak mpouecc auddysuu. 3. Habnaronenue GpoyHOBCKOTO
JIBIDKEHUST YaCTHYeK YepHOM Tymm nojx MukpockonoMm. 4. uddysus nepmanranara xanus B
KeJTaTHHE.

5. O3HaKOMJICHHUE C BEIIECTBAMHU Pa3HOT0 CcTpoeHHus. 6. MccieoBaHre KUCIIOTHOCTH Pa3InIHbBIX
00BEKTOB

Homannaue onbIThl. 1. U3rotoBiieHne Moaeneil MOJIEKyJl XUMUYECKHUX BEIIECTB U3 IUTACTHIIMHA. 2.
Huddysus caxapa B Bozge. 3. ONBITHI C 3aKPHITOH IIIACTUKOBOW OyThUIKOM. 4. M3yuenue coctaBa



HEKOTOPBIX OBITOBBIX W (papMaleBTUUYECKUX MpenaparoB, COJIEpKAIIUX MpPUMECH. 3.
HccnenoBanue KUCIOTHOCTH Pa3IMYHBIX 0OBEKTOB MPU MOMOIIY IPUPOJHBIX HHIUKATOPOB.

Tema 2. SIBjeHusi, npoucxoasinue ¢ Bemecrsamu (12 yacon)

@u3nyeckre SBICHUS B XWMHHM: KpPUCTAJUIM3allvs, BbIIIApUBaHUE, BO3TOHKA BEUIECTB,
¢unpTpoBanue. du3nyueckue SBICHUS W XUMHUYECKHE mpeBpamieHus. OTianune XUMHYECKHX
peakuuii oT pusudeckux siBineHuid. [Ipuznaku xumudeckunx peakuuid. Peakiu ropenust. [lonstue
0 KaueCTBEHHBIX peakiusax. Poib XMMHUHU B )KU3HU YETIOBEKA.

[Ipaktuueckne pabotel. 4. Ouuctka 3arps3HEHHOW TOBapeHHOW conu. 5.PemieHue
9KCIIEPUMEHTANIBHBIX 33/1a4 Ha PaclioO3HaBaHUE BEIIECTB.

JlaGopaTopHbie onbITHL. 7. CIUPTOBAs SKCTPAKITUS XJI0pOdUIIIa U3 INCTheB KOMHATHBIX PACTCHHMA
8. AncopOupyromiue cBOHCTBAa aKTUBUPOBAHHOTO yriisl. 9. [Ipu3Haku XMMHUECKHUX MPEeBpaILleHUH.
10. ITonyuaem HOBbIE BemiecTBa. 11. IIpuroroBnenne n3BeCTKOBOM BOJBI U OIBITHI C HEM.

JlomaiHue onbIThl. 6. PazneneHue cMecu cyxoro MoJIoKa M pedyHoro mecka. 7. OrcrauBaHue
B3BECH MOPOIIIKA JJIsl YUCTKU MOCY/IBI B BOJIE U €€ ekaHTanus. 8. PactBopeHue B Bojie TabIETKU
aciupunHa YIICA.

Tema 3. Xumus B ObITy (48 1aca)
3.1 Xumus Ha kyxse (10 yacos)

CocraB MHUIIA: OPpraHNYCCKUC BCIICCTBA (6CJ'IKI/I, JKHPBI, yFJ'IeBOI[BI), MHHCPAJIbHBIC BCHICCTBA,
BUTaMHUHBI.

[ToBapenHas comb u €€ coricTBa. [I[puMeHenue xnopua HaTpusl B X035 MCTBEHHOM JAEATEIIbHOCTH
yejoBeka. Korza conpb — .

Caxap u ero cpoiictBa. [lone3nsie U BpeaHbie 4epThl caxapa. HeoObluHOE MpUMEHEHHE caxapa.
Pacturensubie u npyrue macna. [louemy pacturenbHOe Macjo MOJIE3HEE )KUBOTHBIX KHUPOB. UTO
TaKoe

«AaHTHUOKCHIOAHTHI».

Cona numieBast Wik ABYYTJICKUCIIBIA HATPUil B ero cBoicTBa. OmacHbIi OpaT MHUIIEBOM COIBI —
coJla KanpIMHUpOBaHHAs. UeM mosie3Ha MuiieBasi cojia ¥ MOXKET JI OHA OBITh OMACHOM.

CromnoBblif yKcyc U yKCycHas acceHIma. CBOMCTBAa yKCYCHOW KHCIOTHI U €€ (PU3HoIorndeckoe
BO3JIEHCTBUE.

Jyumncteie BemecTsa U npumpassl. ['opunna. Ilepen u naBpoBsiii 1ucT. BaHnunuH. @pyKTOBbIE
scceHnnu. Kakyro onmacHOCTh MOTYT MPEJICTABIATh APOMATH3aTOPHI MU U BKYCOBBIE T00aBKH.

Jlabopatopubie ombIThl. 12. IlpokanuBaHue CeMsSH MIIEHUIBI U OOHApY)KEHHE MUHEPAIbHBIX
COJIEH.

13. HccnegoBanue cBOMCTB TmoBapeHHOW cosn. 14. HccnemoBaHue cBOMCTB caxapa. 15.
OO6Hapy>keHue KUPOB B CEMEHaxX MojAcoaHeuHHKa. 16. MccnenoBanue CBOWCTB MUTHEBOU COJBI.
17. UccnenoBaHue CBONCTB YKCYCHOM KHCIIOTHI.

Homamaue ombiThl. 9. OOHapykeHHe Kpaxmana B mponykrtax nuranus. 10. OOHapyxeHHE
3(UPHBIX Mace B alleIbCHHOBOM KOPOUKe.



13.UccnenoBanue CBOMCTB YKCYCHOM KUCTOTHL. 14. MccnenoBanue CBOMCTB MOBAPEHHOW COJIH,
caxapa, MUTbEBOM COMBI.

3.2. Amnreka- paii 1 xumuka (12gacos)
AnTeuHslii o1 U ero cBoricTBa. [loueMy Hoa Hago0 epKaTh B IUIOTHO 3aKYIIOPEHHOU CKIISTHKE.

«3enéHkay WK PacTBOpP OPHILTMAHTOBOTO 3el€HOro. HeoObIuHbIe CBOMCTBA OOBIYHON 3E€JIEHKH.
ACTIMpYH WIH alleTUIICATUITMIOBAsI KUCJIOTA M €0 CBOMCTBA. YUTO JTydiiie: aciupyH WK yIIcapuH?
[lepexuce Bonopoaa u ruzponeput. CBolcTBa NEPEKUCH BOJOPOIA.

[MepmaHraHat Kanusi, MApPraHIOBOKHCIIBINA KaJIHiA, OH e — «MapraHioBka». HeoObdHbIe CBOCTBA
MapraHioBKH. OMacHbIN KUTEINb allTeuKH.

HamatsIpHbIi cIUpT — 3TO 11ET0Yb?
Hy>xHa nu B nomaiHel anteuke 6opHast kucioTa. Ctapble IeKapcTBa, Kak ¢ HUIMH ITOCTYIIUTb.
UYero He XBaTaeT B BallleH alTEYKe.

Jlaboparopubie ombIThl. 18. Bo3ronka ioma (w3 anTedHoil Hactoiikm). 19. OrGenmBaroriue
cBoiicTBa mepekucu Bogopoa. 20. [TomydyeHne Kuciopoaa u3 nepeKuc BOI0poaa, €ro coonupanue
u onpenenenue. 21. McciaegoBaHue CBONCTB «MapraHioBku». 22. MccienoBaHue CBOMCTB
HaIaTeIpHOTO criupTa. 23. «DapaoHOBHI 3MeW» (U3 TIIIOKOHATA KAJIBIIHS ).

3.3. BaunnHas komHata (8 yacoB)

Bogma. CeoriicTtBa Boabl. AHOMAJIbHEIE CBOMCTBA BOABL. IIOHITHE O KECTKOCTH BOABL. MBLIO WU
MbU1a? OTINYKE XO35IUCTBEHHOTO MbIIA OT TYaJIETHOTO.

[[lenoyHoOM XapakTep XO3SMCTBEHHOrO0 Mbula. ['OpUT M MBUIO. UTO Takoe <GKHIKOE MBLIOY.
[Mamnynu. B yem otnnuue mammnysst ot mbuta? ['enu. Bpen u nomns3a.

CrupainbHble IOPOLIKY U Apyrue Moromue cpencrsa. Kakue nopouiku camsle onacuele. Hamo nu
oracaTbCs KHUJIKUX MOIOIIKX cpecTB. KoHaumoneps! 11 6enpsi.

KanenmaupoBanHas cona u tpunatpuiigocdar — mist gero oy 31ech. Coib 1 BAHHBI U OTIBITHI
C Hel.

[Ipaktuyeckue pabotel: 6. McciemoBaHue CBOWCTB BOAONPOBOAHOM BOAbl. 7. M3ydeHue u
CPaBHEHME COCTaBa Pa3JIMYHBIX COPTOB MbLIA. §. M3ydeHHe M CpaBHEHHME COCTaBa Pa3IMYHBIX
IaMITyHEH U Telien.

9. Usyuenne u cpaBHenue coctaBa CMC u xonaumnumonepoB. (Tpebyercs mpenBaputenbHas
MOATOTOBKA

— (oTorpadupoBaHrEe FITUKETOK BBIIICTIEPEUHCIICHHBIX 00BEKTOB)

JlaGopaTopHsble onbITHL: 24. OnpeesieHre CpeIbl pACTBOPOB PA3IUYHBIX COPTOB MbLIa. 25. Bapum
MBLIO.

3.4. Tyanernblii cToyuk (6 4acoB)

JlockoHbl, AyxH, Kpembl U npodasi napdromepus. [lone3nas u BpeaHas kocMeTrka. MOXHO Jn
CaMOMY M3TOTOBUTD MUTATEIHHBIN Kpem?

[IpakTuueckue padbotsl: 9. M3yueHue u cpaBHEHHE COCTaBa KPEMOB

3.5. [Jdomamnsas xuM4yHucTKA (4 yaca)



Buns! 3arpsi3sHeHnit u cnocoObl ux ynaneHus. CpeacTsa ObITOBOM XUMUM ISl yJAJI€HUs TSTEH U
3arpsi3HeHui. TexHuka 0e30macHoCTH IpU paboTe ¢ HUMMU.

JlaGopaTopHbIe OMBITHL: 26. Y nasnseM naTHa
Jomarmnue oneITel. 12. Y nansem nsaTHa
3.6. HnutepecHoe B caxy u oropoze (4 yaca)

MeI[HBIﬁ " ApYTHUC KYIIOPOCHI. MoxHo 1 XPaHUTb MeI[HLIﬁ KyIiopocC B AIIIOMHUHHEBOM nocynue.
ﬂI[OXI/IMI/IKaTLI. 3a0bITEIC AJOXUMHUKATHI: YTO C HUMH ACJIAaTh.

MunepanbHble ynoOpeHus. 3HaueHHE pa3IUYHbIX MUHEPANbHBIX yaoOpeHuil. Yem omnacHsl
Hutpatel. Kak pacno3Harb MuHepanbHble yaoOpeHus. Kak 10oaro XpaHaT MUHEpaJlbHbIE
yI00peHusl.

JlabopaTopHbie onbIThI: 27. CBOMCTBa MENHOTO KyIopoca. 28. OOHapy>KeHUE KaJlus U HUTPATOB
B KapTodee 1 Karycre

Tema 4. Paccka3bl mo xumum (4 yaca)
VYyeHnnueckass KOHQepeHIH

«Brpipatommecs pycckue yueHble-xuMukmy. O xu3Hu u aestensHoctd M. B. JlomoHocoBa, /1. 1.
MenneneeBa, A. M. BytiepoBa, Jpyrux OoT€4eCTBEHHBIX M 3apyOE€KHBIX YYEHBIX (IO BBIOODPY
YYaIIuXCs).

Konkypc coob1ienuil yuammxcs

«Moe nmro0uMoe XHUMHYECKOE BCIICCTBO». 00 OTKPBITHH, MOJYUCHUN U 3HAYCHUU BbI6paHHOF0
XHUMHUYCCKOI'O BEIUICCTBA.

IliianupyemMblie pe3yJibTaTbl 00y4YeHUs1

B PE3YIIBTATC U3YUYCHUS KypCa «3a CTpaHUIIaMH y‘le6HI/IKa XUMHUN» YHaIIUCCA NOJDKHBI OBJIAZICTD
YHUBCPCAJIbHBIMU y‘IC6HI>IMI/I I[el\/'ICTBI/IﬂMI/I n crocodbamMu JCATCIIBHOCTH Ha JIMYHOCTHOM,
MCTAIIPEAMCTHOM U IPEAMCTHOM YPOBHE.

JInuHOCTHBIE Pe3yJIbTAThI
VYuamuecs8 kiacca TOIKHBI:
] 3HATh OCHOBHBIC HpI/IHI_[I/IHBI OTHOUIICHUA K )KHBOfI %1 HG)KI/IBOf/i npnpone;

O UMETh C(OPMHUPOBAHHOCTh MO3HABATEIbHBIX MHTEPECOB U MOTHMBOB, HAalPaBICHHBIX Ha
M3Y4YEHHE JKUBOM M HEXUBOW IMPUPOIbI; MHTEIJIEKTyaJIbHBIX YMEHHMH (JOKa3blBaThb, CTPOUTH
paccyXaeHusl, aHAIM3UPOBATh, CPABHUBATH, JI€J1aTh BBIBOJIBI;

O WCIIOJIb30BaTh NPHOOPETEHHBIE 3HAHUS M yYMEHUS B NPAKTUYECKOM NEATEIBHOCTH U
HOBCEIHEBHOU KU3HU JJIA:

O OOBSICHEHUS] XUMUYECKHUX SIBIICHUH, TPOUCXOASIIUX B IPUPOJIE, OBITY M Ha IPOU3BOJICTBE;
O 9KOJIOTUYECKH IPAMOTHOIO ITOBEJICHUS B OKPYKAIOLICH Cpelie;
O 0e30MacHOro oOpalleHus C TOPIOYMMU M TOKCHUYHBIMU BEIECTBAMH, JaOOPATOPHBIM

o0opyIoBaHuEM;



O MPUTOTOBJICHUS PACTBOPOB 3aJJaHHON KOHIICHTPAIMH B OBITY.
O KPUTHYECKON OLIEHKH MH(OPMAIIMU O BEIIECTBAX, UCIIOJIb3YEMbIX B OBITY;

O MOHMMATh CMBICI U HEOOXOAMMOCTh COOJIIOJICHUS TMPEANHUCAHUN, TMpeAsaraeéMbIX B
MHCTPYKLHUAX 110 UCIIOJIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHUU U JIP.;

O OCO3HABaTh 3HAYCHUEC TCOPCTHUYCCKUX 3HAHUHM I TPAKTHYECKON JIeATEIHbHOCTH
YEJI0BEKA;
] O6T)CKTI/IBHO OLICHUBATH I/IHC];)OpMaIII/IIO 0O BCIIECTBAX U XHUMHUYCCKHUX npoueccax,

KPUTHYECKH OTHOCUTBCS K TICEBJIOHAYYHOW WHGOpMANMK, HEI00pOCOBECTHOW peKiiaMe,
Kacarollelcs: UCTIOIB30BaHUS PA3INYHBIX BEIIECTB;

0 pacuCHHUBATL HAYYHBIC OTKPBLITHA KaAK PE3YJIbTAaT JIMTCIBbHBIX HaGHIOI[eHHﬁ, OIIBITOB,
HaquOﬁ IIOJICMUKH, IIPCOJOJICHHA pr,HHOCTeI‘/'I 1 COMHCHUM.

MeTanpeaMeTHbIe pe3yJabTaThl
yyaiuecs 8 Kjiacca JOJIKHBI:

O OBJIAJIETh COCTABJISIIOUIUMU HCCIIEOBATENbCKOM NEATEIbHOCTH, BKIIIOUAsl YMEHUE BUIETh
po0OyieMy, CTaBUTh BOIPOCHI, BEIIBUTATh TUIIOTE3bI, AaBaTh ONPEACICHUS OHITHIM, HA0TI01aTh,
MPOBOAUTH MPOCTEHIINE SKCIEPUMEHTHI, JENIaTh BBIBOABI U 3aKIIOYEHHS, CTPYKTYPHUpPOBATh
Marepuai, O0OBSICHATD, JOKA3hIBATh.

O yMeTh paboTaTh C pa3IWYHBIMU HCTOYHHKAMU XHUMHUYECKOM uHpopmanuu (HaydHO-
MIOTYJIIPHOM JINTEpaTypOH, CIPaBOYHUKAMH), aHATM3UPOBATh HHPOPMALKIO, TPeoOPa30BLIBAT
ee U3 0/1HOH (hopMBI B APyTyIO;

U YMEThb aACKBATHO MCIIOJIB30BATh PCUCBLIC CPCACTBA AJId AUCKYCCUHU U apryMCHTAllUA
cBOEH IMO3UIMH, CPpaBHUBATH pPa3HbIC TOUKH 3PCHUA, OTCTAaMBAaTh CBOIO IMO3UIIHUIO, YBAXKUTCIIBHO
OTHOCHUTBECA K MHCHUIO OKPYXKAIOIIUX,

O OCO3HABaTh 3HAUEHHE TEOPETUUECKHUX 3HAHUHN JUIsSI MPAKTUYECKOM 1eITeTbHOCTH YeJIOBeKa.
IIpenmeTHbIe pe3yIbTaThI
VYyamuecs: JOKHBI 3HATh U MIOHUMATh:

l XUMHUYCCKYHO CHUMBOJIMKY: 3HAKH HCKOTOPBIX XHWMHYCCKHUX DJICMCHTOB, Q)OPMYHBI
XHUMHUYCCKHUX BCUICCTB, KJ'IaCCI/I(i)I/IKaHI/IIO BCIIECTB 11O arpe€raTHOMY COCTOSHHUIO U COCTaBY,

O BaXKHEHIINE XUMUYECKHUE MTOHATHS: XUMHSA, XUMUYECKHE METOABl U3YUCHHUS, XUMUYECKUAN
JJIEMEHT, aTOM, MOH, MOJIEKYJIa, OTHOCUTEIIbHBIE ATOMHAsl U MOJIEKYJsIpHAast MAacChl, BEILECTBO,
Kiaccu(uKanus BEIIECTB, XMMHYECKas peakuus, KOppo3us, (PUIbTpOBaHWE, AUCTUILUISAIIMS,
aJ1copOIMs; OpraHNYecKas U HEOPraHUYECKasi XMMUS; JKUPBI, YIIEBObI, OCIKH, MUHEPAIbHbIE
BEILECTBA; KAYECTBCHHBIEC PEAKIINH;

l OCHOBHBIC 3aKOHBI XUMHHU: COXPAHCHUSA MAaCChbl BEUICCTB, IIOCTOAHCTBA COCTaBa BCIICCTBA,

O BA)KHEWIIIME BELIECTBA U MaTepHalbl: HEKOTOPHIE METAJIbI, CEpHasi, COJsHAsA, a30THas U
YKCYCHasi KUCJIOTHI, IIEJI0UH, aMMHUaK, JKUPBI, MbLIa, TJIFOK03a, caxapo3a, kpaxmai, CMC;

YMETh:



O Ha3bIBaTh OTAEJIBHBIC XUMHUUYECKUE DJIEMEHTHI, UX COCIMHEHUS; N3yUYEHHBIC BELIECTBA 110
TPUBUAJIBHOMN WJIM MEXKIYHAPOAHOW HOMEHKIIATYPE;

] BBIIIOJIHATh XUMHYSCKHI OKCIICPUMCHT I10 PACIIO3HABAHUIO HCKOTOPLIX BCIICCTB, PaACYCThL
110 HAaXO0XIACHHIO OTHOCHUTEJIbHOU MOHGKYHSIPHOﬁ MacCcChI, JOJIM BCUICCTBA B paCTBOPC, 3JICMCHTA B
BCIICCTBC,;

O IPOBOJUTH CaMOCTOSITETIBHBIM IMOMCK XUMHMYECKOW HH(POPMAlMU C HCIOJIb30BAHUEM
Pa3MUYHBIX HCTOYHHKOB (HAy4YHO-TIONMYJISIPHBIX H3JaHMH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
WuTepuet- pecypcoB);

MarepuajibHO-TeXHUYECKOe o0ecneyeHre 00pa3oBaTeILHOIO Mpoiecca

O MH(GOPMALIMOHHO- KOMMYHHUKAIIMOHHBIX CpEICTBa (CIpaBOYHble HHPOPMAIMOHHBIE
pecypchl, KOMIAKT-TUCKH, COJEPKAIINE HATJISIIHBIE CPEICTBA OOYUCHHS, );

l TEXHUYECKUX CPEJICTB 00yUeHUs (MyIbTUMEANITHOE 000PYIOBAHHE);

O y4eOHO-  TpaKkTUYecKoe U  yueOHo-abopatopHoe  00opymoBaHHe  (KOMILJIEKT
nabopaTopHOTOo 000py/IOBaHMs (INTATHB JIAOOPATOPHBIN, CTakaHbl, Yamku [leTpu, cTakaHbl
MEpHBbIE, TPOOUPKH, KOJIOBI, CTEKIITHHBIE MAT0YKH, (happopoBbIe YaIeUKH U T.1.);

O HATYPaJbHBIX O0BEKTHI (HEOOXOAMMBIEC KOJIJICKIIMHA U MAKETHI).
O 1 poBbIe 00pa30BATEIBHBIE PECYPCHI
O peakTuBHl (JakMyc, (eHonpTanenH, THAPOKapOOHAT HATPHUS, THUAPOKCH] KalbLus,

YKCyCHasl KMCJIOTA, JIIMOHHAs KUCJIOTa, TPaHyJibl IIMHKA, MarHueBas CTpy’KKa, paCTBOp aMMHaKa,
MEePOKCH]T BOAOPOJA U T.1.)



Cnucok JuTepaTypbl:

1. Anexcunckuii B.H. “3anumarenbHbie OnbITh 0 XuMuK*: KHaura s yaurens. — 2-€ u3j.,
uctp. — M.: [Ipocsemenue, 1995.

2. AmukOepoa JL.IO. “3anumarenpHas xumus’: KHura s ydamuxcs, yduTenaed u
pOIUTENEH.

—M.: ACT-IIPECC, 1999.

3. Briconkas E.B. [IporpamMmmMa mpONENEBTHUUECKOTO Kypca KaK «IIOTPYKEHUE» B
npeamer MAPO r. Mockaa.

4. I'a6puensu O.C., OctpoymoB N.I'., A.K.Axnebunnn A.K. Xumus. BBognslii Kypc.7 kiacc:
yaeOHoe mocodue M.: Ipoda, 2007.

5. I'yzeit JI.C., CypoBueBa P.II., Copoxkun B.B. Xumwus: 8-i1 knacc: YuyeOHUK it
o01eoOpazoBaTeNbHBIX 3aBeicHui, — M.: JIpoda, 1997

6. I'ypeuu A.E., Ucaes JI.A., [Tonrtak JI.C. “®Dusuka u xumus’: [1po6. Yueb. Jns 5-6 k.,
o0meoopazoBaTeNbHBIX Yupexaenuii, — M.:IIpocBemenue, 1994.

7. I'pocce 3., BaiicmanTens X. « XuMus 15 JIFOOO3HATEBHBIX».-3-€ U3/.- JICHMHTpaI:
«Xumus», 1987.

8. Hepsibuna H.E. Beenenue B xumuto (yaeOHHUK-TeTpaab): M , 2004.

9. Hmutpuesa A.U., Unbuna JI.B. «Hamr nom — Ham 661m» - M.: «3Hanue», 1992.

10.  3yesa M.B., I'apa H.H. “IlIkonbHblii npakTukymM. Xumus. 8—9-e xnaccer”, — M: JIpoda,
1999.

11.  KOnun A.M., CyukoB B.M. «Xumus B 66ITy». — M.: «Xumus», 1995.

12. Txauenko JI.LE. Mup xumun : 7-i KJ1acc : KHUTA IS yYUTENs : pabouasi mporpamma,
KaJICHJIapHOE, TEMAaTHUECKOE U ITOYPOYHOE IUIAHUPOBAHKE : MPOIEAEBTUYECKUN KypC @ yuyeOHO-
Metoaundeckoe nocooue (coorBercTByeT ®I'OC). —Spocnasis: «Jlernon», 2014



