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1. MOSICHUTEJIBHASA 3AIIUCKA
Paboyas mporpamma o XuMuM Juis 7 KJlacca COCTaBJIeHA HAa OCHOBE:
e ®denepanbHOrO rocy1apcTBEHHOIO 00pa30BaTEIbHOTO CTAaHIAPTa OCHOBHOTO
obmrero oopazosanus (OPI'OC);
e [Iporpammsl Kypca XUMUHU JJi1 7 KJIACCOB 00I1€00pa30BaTEIbHBIX YUPEIKICHUN aBTOPOB
O. C. TI'abpuensna u N.I'. OctpoymoBa «Crapt B xumuio»/ Céopuuk mnporpamm. Jlpoda,
2015).
Paboyas mporpamma BKITIOYaeT B ceOsl:
- IlosICHUTENBHYIO 3aIIUCKH.
- Conepxanue yueOHOTO TIpeIMETA.
- [IpenmeTHBIE pe3ynbTaThl OCBOSHUS Y4EOHOTO Kypca.
[IponeneBTHYECKHI Kype XUMUU «BBeieHre B XUMHIO» SBISETCS HECHCTEMATHICCKIM
KypcoM. JlaHHBIN KypC JTaeT MepBOHAYAIbHBIE TOHATHUS O OOJIBITMHCTBE Pa3/IesIOB XHMHH, HE
Mperosaras iX OCHOBATEIbHOTO U3yUSHHS.

Oco0eHHOCTh M3Y4aeMoOro Kypca COCTOUT B TOM, UYTO H3y4Y€HHE TEpPBOHAYAIBHBIX
XUMUYECKUX MOHATHI Ha TOJ paHbIIIE JAET BO3MOKHOCTh Pa3rpy3UTh JOCTATOYHO CIOXKHYIO 110
COJIEpXKaHUI0, C 0OJIBIIIM 00BEMOM yueOHOUM MH(POpPMAIIUK TTPOTrpaMMy 10 XUMHH B §-M KJ1acce.
Yyammmcsi mpeaocTaBiIsIeTcsl BpeMsl sl MPUBBIKAHUS K XHMHUYECKOMY SI3BIKY, XUMUYECKOU
CUMBOJIUKE, MPUOOPETEHUS MPAKTHYECKUX YMEHHM, YTO CIHOCOOCTBYET 00Jie€ OCMBICICHHOMY
WCIIOJIb30BAHUIO MU KJTIOYEBBIX MOHATHNA W BBIPAOOTKE IKCIIEPUMEHTATBHBIX HABBHIKOB B 8-M
knacce. Kpome toro, B 8-M kilacce 0cB0OOOkal0TCs 4achl Ha Oojiee THIATEIbHOE U TIyOOKoe
paccMOTpEeHHE MaTEPHATIOB TaKUX Pa3/eioB, kKak «O000IeHne CBeICHN 0 BaXKHEUIITUX KJ1accax
HEOpraHWYECKUX coenuHeHun», «llepuonuueckuii 3akOH W MEpUOJUYECKAs CUCTEMa
xuMuueckux sneMmeHToB J.M.Menneneesay, «Ctpoenue atoma». B 7-om Kiacce MIKOJIbHUKHU
MpUOOPETAIOT YMEHUE peIIaTh MPOCThIE pACUYCTHBIC 3aJaud IO XUMHYECKUM (opmyram,
MOATOMY B 8-OM KJIacCe€ y yUUTENs TOSBISETCS BO3MOXKHOCTh YBEITMYUTH KOJIMYECTBO YacOB Ha
MpuoOpeTeHne yMEHHUI peliaTh APYrue THIBI PAaCUETHBIX 3a/1ad: BBHIYHCICHHE O0OBbEMOB ra3oB
(pu H.y.); pac4eThl IO XUMHYECKUM yPaBHECHUSIM.

B cootBercTBUM ¢ TpeboBaHmsiMH ['OocymapcTBEHHOro 00pa3oBaTEIBHOTO CTaHAAapTa B
Kypce TOJUEPKUBACTCS, YTO XMMHS — Hayka 3KcnepuMmeHTanbHas. [loaTtomy B 7-oM Kiacce
paccMaTpUBAIOTCS TaKUE METOJIOJIOTMYECKUE MOHATHS Y4eOHOTO MpeaMeTa, KaK dKCIICPUMEHT,
HaOIOZICHUE, ONKCAHUE, MOJCIUPOBAHHUE, THUIIOTE3a, BBIBOJ. XOPOIIO MOAOOPAHHBIC OIBITHI
MO3BOJIAIOT OTPA3UTh CBSA3b TCOPUU M IKCIIEPUMEHTA. XUMHUUYECKHH SKCIICPUMEHT JIOJDKEH OBITh
HalleJIeH Ha MPUOOpPETEHHE HABBIKOB, KOTOPHIC MOYKHO HCIIOJIb30BaTh B PEaTbHON KU3HH
(pa3geneHue cMmeceil, TPUTrOTOBJIICHUE PAacTBOpa C 3a/JIaHHOM MacCOBOM JIOJICH pacTBOPEHHOTO
BEIECTBA, HEUTpaTU3alus KUCIOTHI U 11eNoun). boniblioe BHUMaHue yaeseTcsl MPakTHYeCKUM
paboTam, KOTOpbI€ MO3BOJIAIOT MPHUBUTH HE TOJBKO BAXKHBIE MPAKTHUYECKUE YMEHUS, HO H
pa3BHBaTh CaMOCTOATEIBHOCTh YyYalllUXCS, WX TO3HABATEIbHYIO NEATENbHOCTh. YacTh pabot
HOCUT HCCIEAOBATEIbCKUNA XapakTep (BBIpAlIMBAaHUE KPUCTAUIOB TIOBAPEHHOW  COJIH,
HaOJIIOCHHE 3a TOPSIIEH CBEUOM ).

HN3yuyenue yueOHOro kypca «BeeeHne B XMuMHUI0» HAINPABJIEHO HA JOCTHKEHHE
CJICeAYIOLIMX Lesen:

- MOJATOTOBUTH YYAIIMXCS K U3YUEHHUIO YUeOHOTO MpeaMeTa «XUMHUSD;
- (opmupoBaHue y ydalIMXcs XUMHYECKON KapTUHBI MHpa KaK OPraHWYecKOW YacTh €ero
LIEJIOCTHOM €CTECTBEHHO HAYYHOM KapTUHBI MUPA;
- pa3BUTHE MO3HABATEIHHBIX MHTEPECOB M TBOPUYECKUX CIIOCOOHOCTEH ydalIuxcs B MpoIecce
H3YyYECHUS UMHU XUMUYECKON HAYKU;
- BOCIIUTaHUE YOSKJICHHOCTH B TOM, YTO MIPUMEHEHUE MOyUYEeHHBIX 3HAHUN ¥ YMEHHH M0 XUMHH
SABIAETCS OOBEKTUBHONW HEOOXOAMMOCTBIO JUis Oe30macHOi paboThl C BEMIeCTBAMU U
MaTepuaaamu B OBITY.



OcHoBHbIE 32124 U3yYeHHUs] NPOIeIeBTHYECKOr0 Kypca XUMHUHM:

- (QopMUpOBAaHHE CHCTEMbl XUMHUYECKHX 3HAaHWH KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOM
KapTUHBEI MUPA;
- Pa3BUTHC JIMYHOCTH 06y11a101m/1xcs1, nux HWHTCJUICKTYAaJIbHOC n HPaBCTBCHHOC
COBCPIICHCTBOBAHUC, q)OpMI/IpOBaHI/Ie Y HHUX T'YMAaHUCTHYCCKUX OTHOIICHUH M DSKOJOTHMYCCKHU
11€JIeCO00pa3HOTO MOBEICHHS B OBITY M B TPYIOBOU JAEATEIBHOCTH;
- (QopmupoBaHue YMCHHI 0O€30MacHOro oOpaimleHus C BEIIeCTBAMH, HWCIIOIB3YEMbIMH B
MTOBCETHEBHOM JKM3HU; BBIPAOOTKA MOHUMaHUS OOIIECTBEHHOM MOTPEOHOCTH B Pa3BUTUN XUMUH,
a Takke (OPMHPOBAHWE OTHOIICHUS K XUMHH KaKk K BO3MOXKHOW oOmactu Oymymiei
MPAaKTUYECKOM
JEeSITEIbHOCTH.

N3yuenne yuebHOro Kypca «BBeneHue B XuMHUIO» MpeaycMaTpUBaeTcs B OJJHOTO roja, B /
kiacce 1 gac B Hezenmto. Beero Ha uzydenne yueOHOTO Kypca oTBoauTces 34 yaca.

COJAEP/KAHUE YYEBHOI'O KYPCA.

Tema 1.XuMus B lIEHTPe eCTECTBO3HAHUS

Xumusa kax uacmo ecmecmeosnanus. Ilpeovem xumuu. EcTecTBO3HaHME — KOMIUIEKC HAyK O
npuposne. Hayku o mnpuponme: ¢wsuka, xwmusi, Owonorus u reorpadus. [lomoxurensHoe wu
OTpUIIATENHHOE BO3/ICWCTBUE YEJIOBEKA HA ITPUPOTY.

ITpemver xumum. Tena u BemiectBa. CBOMCTBA BEIIECTB KaK MX HWHAVBUAYAIbHBIE MPU3HAKH.
CBoiicTBa BEIIECTB KaK OCHOBA X IPUMEHEHHSL.

Memoowr uzyuenuss ecmecmeosnanus. HabmoneHne Kak OCHOBHOM METOJ TO3HAHMS
OKpY)KAaIOIIer0 MHpa. YCJOBUsS TpoBeAeHHMs] HaOmofeHus. [umoresa Kak MPEAToNoKeHHe,
OOBSICHSIONIEE WM TPEACKA3bIBAIOIIEEe TPOTEKaHHe HaOII0AeMOro SIBICHUS.. DKCIIEPHMEHT.
JlaGoparopusi. DKCIIEpUMEHT J1abopaTopHBIA M AoManmHui. CrnocoObl (PUKCHpOBaHUS PE3YJILTATOB
skcriepuMenTa. CTpoeHHe IIaMEHU CBEYH, CyXOTO FOpIOYero, CIIMPTOBKU.

Mooenuposanue. Monien kak aOCTpaKTHbIE KOTHHM H3y4aeMbIX OOBEKTOB U IPOLIECCOB.
Mogenu B ¢wusuke. DnekTpoopHas MaliMHa Kak abcTpakTHas Mozenb MOJHMUA. Mojenu B
Ouonorun. brosnoruyeckue Mymspku. MoJen B XUMUM: MaTepuaibHble (MOJENM aTOMOB, MOJICKYI,
KPHCTAJUIOB, aIlaparoB U YCTAHOBOK) M 3HAKOBBIE (XUMUYECKHE CUMBOJIbI, XUMHYECKHUE (POPMYIIBI U
ypaBHEHHUS).

Xumuueckass cumeonuka. XUMHUYECKHEe CUMBOJBL. VX HamucaHue, NPOU3HOIIECHHE W
uHdopMalusi, KOTOpPYyH0O OHM HecyT. Xumudeckue (opmynsl. VX Hamucanue, MPOU3HOIICHHE
nuH(opMarlusi, KOTOPYIO OHH HecyT. MHaeKchl 1 K03 (GUIIMEHTHI.

Xumus u puzuxa. YHUBEPCATBHBINA XapaKTep MOJ0KEHUH MOJIEKY/ISIPHO-KUHETUYECKOM TEOPHHL.
[onstst «aromy», «MoneKyma», «oH». Kpucrammmueckoe cocTosHHe BelecTBa. Kpucrammideckue
perierku TBeppix BerecTs. nddysus. bpoyHoBckoe IBUKEHHE.

ArperatHoe cOCTOSIHME BellecTBa. [ a3000pasHble, JKUIKME U TBEpIbIE BEIIECTBA.
Kpucrammuueckue u amopgHbie TBep/Ibie BellecTBa. OU3NUYeCKre U XUMUYECKUE SIBIICHUS.

Xumus u eeoepaghus. T'eonormyueckoe CTpoeHUE TIAHETHI 3eMIISL: SIPO, MaHTHs, TUTochepa.
DNeMEeHTHBI COCTaB IeOJIOTMUECKUX COCTaBHBIX YacTell IuiaHeThl. MuHepabl U TOpPHbIE MOPOJIBL.
Marmartudeckre 1 0cafiouHble (OpraHu4ecKre 1 HEOPraHMYECKUE, B TOM YHCIIE ¥ TOPIOYHE) TOPO/IbI.

Xumust u Ouonocus. XUMHUYECKUH COCTaB >KMBOW KIJIETKU: HEOpraHWveckue (Boga M
MUHEpaIbHbIC COJIH) U OpraHuveckue (OeNKu, )KUPBI, YTIIeBOIbl, BATAMHHBI) BemiecTBa. [IpocTeie u
CIIO’KHBIE BEIIECTBA, UX POJIb B KU3HEACATEIHHOCTH OpPraHu3MOB. buonorndeckas posib BOJABI B
xuBoM Kierke. Potocunres. Pomp xmopoduina B mpomecce (orocuHTe3a. buonornueckoe



3HAUCHUE JKUPOB, OENMKOB, d(PUPHBIX Macesd, YrJICBOJOB W BHUTAMHMHOB VISl JKU3HEICATEIBHOCTH
OpraHU3MOB.

Kauecmeennvle peaxyuu ¢ xumuu. 1loHATHE 0 KAUECTBEHHBIX pEAKLUSAX KAK O pEaKLUsX,
BOCIIPUHIMAEMBIX OPraHOJICTITUYECKH: C TOMOIIBIO 3pEHUs, CiIyXa, OOOHAHHS. AHATUTHYECKUN
addexr. OnpenensieMoe BEIIECTBO M PEAKTHB HAa HEro. BO3MOXXHOCTH M3MEHEHHUsS] UX pOJH Ha
IIPOTUBOTIOJIOKHYIO.

Hemonctparuu. 1. Komekims pa3HbIxX T€I U3 OJTHOTO BEIIECTBA WM MaTepuaa (HarpuMmep,
naboparopHasi mocyza u3 crekiia). 2. Koymiekius pa3mmaHbIX Tell Wik GoTorpaduii Tel U3 ATFOMUHHS
JUISL WWUTKOCTPALUY UJIEU «CBOMCTBAa — MpUMEHEHHEy. 3- YdyeOHoe 000pyI0BaHUE, UCII0JIb3YyEMOE ITPU
U3ydeHun QU3MKU, Ouosnoruu, reorpapuu U Xumuu. 4. OnekTpodopHas MalllMHA B JIEUCTBUU. 5.
I'eorpaduueckue monenu (riao0yc, kapra). 6. buonornyeckue Moaenu (MyJsDKU OPraHOB M CUCTEM
OpPraHOB PACTCHUM, KXUBOTHBIX U 4YeoBeKa).7. Duznveckue M XUMUYECKUE MOJIETTH aTOMOB,
MOJIEKYJT BEIIECTB M HMX KPUCTALTMYECKUX peleTok. 8. OObeMHBbIE W HIAPOCTEPIKHEBBIE MOJCIH
MOJIEKYJ BOJIbI, YIJIEKUCIIONO M CEPHUCTOrO Ta30B, MeTaHa. 9- PacnpocTpaHeHue 3amaxa 0eK0JIoHa,
IyXOB WM Je3of0opaHTa kak mporiecc auddysun. 10. OOpas3ipl  TBEpABIX BEIIECTB
KpHUCTAIMYECKOro crpoenus. 11. Monemm kpucraiumyeckux pemerok. 12. Tpu arperatHsix
cocrosiHus Bojpl. 13. IlepenmBanne yriiekMcioro ra3a B CTakaH, ypaBHOBEIIEHHBIM Ha Becax. 14.
Komnexuus kpuctaumaeckux 1 aMop(HBIX BeecTB U u3aenuid u3 Hux. 15. Kommekuus munepanos
(J1a3yput, KOpYyHJ, XaJbKOMUPUT, (uoopHT, ramut). 16. Kosekuuss ropHbIX HOpoja (TpaHMT,
paznmuuHble (POPMBI KalblUTa - MEJ, MpaMmop, U3BECTHAK). 17. KoJeKus roprounx UCKOMaeMbIX
(aedTh, KaMEHHBIN yroJb, crianibl, Topd). 18. CrmproBas dKCTpakius XJopoduiuia U3 3eIeHBIX
muctbeB. 19. IlpokanmuBaHue Cyxoil 3elleHH pacTeHuid B My(QeTbHON Teud Ui KOJIMYECTBEHHOTO
onpeAeneHnss MUHEpaTbHbIX BemectB B HHMX. 20. KawectBeHHas peakiusi Ha kuciopond. 21.
KauectBeHnHas peakuys Ha yrileKUCIblii ra3. 22. KauecTBeHHas peakiysi Ha U3BECTKOBYIO BOTY.

JlabopatopHbie omnbIThl. 1. OmnucaHue CBOWCTB KHUCIOPOJA, YKCYCHOM KHCIOTBHI,
amoMmunusi. 2. CTpoeHHWe IUIAaMEHHM CBeuYM (CIIMPTOBKH, cyXoro roprodero). 3. HalOmomenue
OpPOYHOBCKOTO JIBIKEHHS YaCTHUEK YEPHOM TYIIM MOJ MHUKpockomoMm. 4. M3ydyeHue rpaHura c
MIOMOIIBIO YBEIUYUTEIBHOTO cTekia. 5. OOHapyXeHue )Kupa B CeMeHax MOICOTHEYHUKA U TPELIKOTO
opexa. 6. OOHapyxeHue >(UPHBIX Macell B anelibcHHOBOM Kopke. 7. OOHapyKeHHe Kpaxmaia U
Oenka (KJICMKOBUHBI) B MIIEHUYHOM Myke. 8. OOHapy:KeHHE YIJIEKHCIOro ra3a B BbLIBIXaEMOM
BO3/IyX€E C TIOMOILLIO H3BECTKOBOM BOJIBL.

Jomammmnii 3kcnepument. 1. M3roToBnenne mozeneil MoNeKya W3 IUIACTWIMHA. 2.
Juddy3us noHoB nepmanranara kanus B Boje.3. M3yuenue ckopoctu muddysun aspososneil. 4.
Huddy3us caxapa B Bome. 5. OmbITBI ¢ MyCTOM 3aKpbITOM IUIACTUKOBOWM OYyTBUIKOH. 6.
KommuectBenHoe ormpezeneHne coiepXaHuss BOIbl B CBexel 3emenu. 7. BsaumonelictBue
acKOPOMHOBOM KHCIOTHI ¢ HoJoM. 8. V3yyeHue cocTaBanojIMBUTAMHHOB M3 JIOMAIIIHEN arTedku. 9-
OOGHapyxeHHe KpaxMalia B IPOIyKTaX MATAHUSL.

IIpakTnyeckas padora 1. 3HakoMCTBO ¢ NabopaTtopHbIM oOopyaoBanueM. [IpaBuna
0e30MacHOCTH MpH paboTe B XUMUUECKOM KaObUHETe (1TabopaTopun).

IIpakTnyeckass padora 2. HaGmoneHue 3a ropsiieil cBedoil. YCTpOWCTBO CHHPTOBKH.
I[paBuma paboTel ¢ HarpeBaTENbHBIMEI TPHOOPAML.

Tema 2.
MaremaTu4yecKkue pacueTbl B XUMUHH

Omnuocumenvhvle amomHas u mMonexyisapHas maccol. [lonsTne 06 OTHOCUTENBHBIX aTOMHON U
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOJOPOJHOM eIuHUIBL. OIpeneneHne OTHOCUTEIBHOW aTOMHOU
Macchl XUMHUYECKUX DJIIEMEHTOB IO TMepHoaudeckoil Ttabmuie. Haxoxnenue mo dopmye



BEIIECTBA OTHOCUTEIBHON MOJIEKYJISIPHOW MAacCChl KaK CyMMbl OTHOCHUTEIBHBIX aTOMHBIX MAacc
COCTABJISIFOLLMX BEILIECTBO XUMUUYECKUX DJIEMEHTOB.

Maccosas 0onsa xumuueckozo snemeHma 6 clodicHom eewecmee. 11oHsTHE O MaccoBOM J10J1€ -
(W) XMMHYeCKOTo JIeMEeHTa B CIIOKHOM BEIIECTBE M eepacyer 1o (opmysie BeriectBa. HaxoxeHue
(hopMyIIBI BEIIECTBA 1O 3HAYCHUSM MACCOBBIX JIOJICH 00pa3yIOIIMX €ro IEMEHTOB (It 2-4acOBOTO
M3y4YEHHsI Kypca).

Yucmule sewecmsa u cmecu. Tlonstue o yucToM BelecTBe M cMecH. CMecu razooOpasHble
(BO3myX, TPHPOAHBINA Ta3), >kuakue (HeTb) M TBepAble (TOPHBIE TOPOABI, KYJIMHAPHBIE CMECH,
CHUHTETUYECKHE MOFOIIHE cpeacTBa). CMECH TOMOTE€HHBIE U T€TEPOrCHHBIE.

Obvemnas dons komnonenma 2asoeoli cmecu. 1lonarre 06 00beMHOM J1071€ () KOMIIOHEHTa
ra3oBoii cmecu. CocTaB BO3lyxa U MPUPOTHOTO Ta3a. Pacuer oObemMa KOMIIOHEHTa T'a30BOM CMECH T10
ero 00beMHOH JI0J1e, ¥ HA00OPOT.

Maccosas dons sewecmsa 6 pacmesope. Tlonsitiie 0 MaccoBoii Jionie (W) BEIecTBa B pacTBOPE.
PactBoputens 1 pacTBOpeHHOE BellecTBO. PacueT Macchl pacTBOPEHHOIO BEIECTBA MO Macce
pacTBOpa MU MaccOBOM JI0JI€ PAaCTBOPEHHOIO BEILLECTBA U JIPYrHE PacueThl C UCMOIb30BAaHUEM ITHUX
TTOHSITHIA.

Maccosas donst npumeceii. TIoHsATHE 0 YMCTOM BEUIECTBE M MpuUMecH. MaccoBast 1oiist (W)
npuMecH B oOpaslie McxoqHoro BemiecTBa. OCHOBHOE BellecTBO. PacueT mMacchl OCHOBHOTO
BEIECTBA TI0 Macce BEIIECTBA, COJIEPKAILEro ONPEEIEHHYI0 MacCOBYIO OJI0 MpUMECEH, U
JPYyTHE PacueThl C UCIOJb30BAaHUEM ITUX MOHITHH.

demoncrpamun. 1. Munepanst kynpuT u TeHOpHUT. 2. Oxcun prytu(Il). 3. Komnexkuun
pa3IMYHBIX BUJOB Mpamopa W H3ACIWN (WM WUIIOCTpanuid usnenuii) u3 Hero. 4. Cmech
pPEYHOTO W caxapHOTo Imecka W ux pasaenenue. 5. Komnekusa «Hedts u HedrenpoaykTe». 6.
Komnekuust ObITOBBIX cMeceil (KyJIMHapHble CMECH, CHHTETHYECKHE MOIOIIUE CpPEeCTBa,
aMIyHd, HanmUuTKA W 1p.). 7. Jlmarpamma oOBeMHOro cocraBa Bo3nyxa, 8. Jlmarpamma
00BEMHOTO cOCTaBa MpUpOJHOro raza. 9- IIpuroroBieHue pacTBopa ¢ 3aJaHHBIMH MAacco U
MacCoOBO#M JoJieid pacTBOopeHHOro BemecTBa. 10. OOpasmpsl BEmIECTB W MaTEepUAIIOB,
COJIepKallUX OMPEEICHHYIO JIOJII0 IPUMECEH.

JomamHuii 3xcmepumeHT. 1. l3ydeHue coctaBa OBITOBBIX KYJIHMHApPHBIX H
XO35MCTBEHHBIX CMECEH MO ATHKEeTKaM. 2. [IpuroToBieHue pactBopa COJIM, pacuyeT MacCOBOU
JIOJIU PaCTBOPEHHOT'O BEIIECTBA U OMBITH C MOJY4YeHHBIM pacTBopoM. 3- M3ydyeHue cocraBa
HEKOTOPBIX OBITOBBIX U (DapMalleBTHUECKHUX MPENnapaToB, COJEPKAIINX OMPEAeICHHYIO T0JII0
MIPUMECEH, 10 UX STUKETKaM.

IIpakTuyeckas padora 3- [lpurotoBieHue pacTBopa ¢ 3aJaHHOM MAacCOBOM AoJieH
PacTBOPEHHOIO BEIECTBA.

Tema 3.

SABJeHus, mpoucxoasAIMec BemecTBaMu

Paszoenenue cmeceu. Ilonstue o pa3faeneHuu cMeceidl M OYMCTKe BemrecTB. HekoTopeie
IpocTeiine crnocoObl pa3feleHus CMecel: NMpOoCeuBaHue, pas3feiieHHe CMecel MarHuToM,
OTCTauBaHMe, JAEKAaHTalUs, LEHTpU]YrupoBaHUe, pa3/ieJI€eHUE C TOMOIIbIO ACTUTEIbHON
BOPOHKH.

Dunvmposanue. DunbrpoBanHue B 1a00paTOpHH, OBITY U Ha MPOU3BOACTBE. DMIBTpAT.

Aocopoyua. Tlonstue 06 ancopbumm u ajacopOeHTaxX. AKTHMBHUPOBAHHBIA Yrojib Kak
BaXHEHIUN agcopOeHT, ero UCIOJb30BaHUE B OBITY, HA IPOU3BOJICTBE U B BOCHHOM JEJI€.
YerpoiicTBO IpOTUBOrasa.



Hucmunnayua, xpucmaniuzayus u evinapuéanue. JIACTUIUIALMS Kak IIPOLIECC
BBIJICJICHUST BEIIECTBA M3 JKUAKOW cMmecH. JlUCTWIIMpoBaHHAas BoAa W o0nacTu ee
npumenenus. [leperonka HedTn. Hedrempomykrel. @pakmuoHHAs TNEPEroHKa KHAKOTO
Bo3ayxa. Kpucramnmzamuss ©u  BbhIapuBaHue B JiabopaTopuu  (KPUCTAUIM3ATOPBl U
bapdopoBbIe YAMIKK AJIS BEITAPUBAHUSA) M IPHPOJIE.

Xumuueckue peaxyuu. lloHATHE O XMMHYECKOW peaKUMH Kak IpoLecce
IpeBpalleHus OJHUX BELIECTB B JIpyrue. YCJIOBHS TEUEHHUS] U MPEKpAILEHUS XUMHUYECKUX
peakumm.

Ilpusnaku xumuueckux peaxkyuiu. VI3MeHeHue 1BeTa, BbINAJCHUE OCalKa,
pacTBOpEHHE OcajiKa, BbIJEICHHUE Ta3a.

Jdemoncrpanuu. 1. IIpocenBanne cMecu MyKH U caxapHoro mnecka. 2. Pazaenenue
CMecH TOpOIIKOB cepbl M keye3a. 3. PaszneneHue cMecu MOPOIIKOB cephl U mecka. 4.
Pasnenenne cmecn BOJBI M PACTUTENBHOTO Macja C MOMOUIBIO JEIUTEIBHON BOPOHKH. 5.
Hentpudyruposanue. 6. dunpTpoBanue. 7. PecnupatopHble Macku U MapieBble MOBSI3KHU. 8.
AJncopOIIMOHHbBIE CBOWCTBAa aKTUBHUPOBAHHOrO yrisd. 9. Cunmkarenb W €ro NpUMEHEHUE B
ObITy U serkoi mpomsinuieHHocTH. 10. IIpotuBoras m ero ycrtpoiictBo. 11. Ilomyuenue
TUCTUJIMPOBAHHONW BOJBI C TIOMOIIbIO J1a0OpaTOPHOM YCTAaHOBKM JJISI TEPErOHKHU
xuakocter. 12. Komneknusi «Hedts u wHedrenmpomyktei». 13. Paznmenenuwe cmecu
IepMaHraHata M JAuXpoMmara Kaiaus crnocoOom Kpucrtamnuzauuu. 14. BzaumopeiictBue
MMOPOIIKOB JKejae3a W cepbl npu HarpeBaHuu. 15. Ilomydenume yriekucioro rasa
B3aMMOJICHCTBUEM MpamMopa ¢ KHCJIOTOM W OOHapyXEHHE €ro C IMOMOIIbI0 H3BECTKOBOM
Bojbl. 16. KaTtanutuueckoe pasinokeHue MEepoKCHaa BoJgopoaa (KaTaau3aTop — JHUOKCHU]T
Mapranima). 17. depMeHTaTHBHOE Pa3I0KEHUE MMEPOKCHIA BOJAOPOIA C TIOMOIIBIO KaTall a3bl.
18. KucimoTHbIi OTHETYIIMTENb, €ro YCTPOWCTBO W NpuHIMUN naelctBus. 19. Peaknus
HEUTpaIM3allukd  OKpaleHHOTo  (eHoNPTaJEHHOM pacTBOpa ImIeloud KuciaoToil. 20.
B3aumopeiicTBre pacTBOpOB IepMaHTaHaTa M JAMXpOMara Kajus C PacTBOPOM cCylbdura
Hatpus. 21. Ilomyuenme ocanmka runpokcuna meau (I1) wnam rugpokcuma xenesa(lll)
peakiueit oOmeHa. 22. PacTBopeHHe MOJYyYEHHBIX OCAJKOB THUIPOKCHUIIOB METAIJIOB B
kucinote. 23. [loayyeHue yriekuciaoro raza B3auMOJCHCTBHEM pacTBOpa KapOoHATa HATPUS C
KHUCJIOTOM.

JlaGopaTopHbie onbITh. 1. M3roToBienue GpuiabTpa u3 GUIbTPOBAILHONW OyMaru miu
OymaxkHo# canderku. 2. M3yueHne ycTpoicTBa 3aKUTaJIKU U €€ IMIaMEHHU.

JdomamHuii 3xcnepumenT. 1. Pa3genenue cMecu cyxoro MOJoKa U PEYHOro mecka. 2.
N3roToBiieHne MapieBOMl NOBS3KM KakK CpeICTBa HWHIMBHAYAJIbHOW 3allUThl B TIEPHUO]
snuaeMun rpumnmna. 3. OTcTauBaHUME B3BECH IOPOIIKA JUIsl YUCTKM MOCYIAbl B BOJAE U €€
nexantaus. 4. AncopOuusi akKTUBHUPOBAHHBIM YIJIE€M KpAacslUX BEIIeCTB MENCH-KOJbBI. 5.
AncopOuust KyKypy3HbIMH Majo4KaMU MapoB Maxydux BemecTB. 6. M3yueHue cocraBa u
IIPUMEHEHNS] CHHTETHYECKUX MOIOLIUX CPEACTB, COACPKAIIUX SH3UMBI. 7. Pa3noxkenue cMecu
NUTHEBOW COJBI M caxapHOW MyApsl Npu HarpeBaHuu. §. PacTBopeHue B BoOJiE TaOJIETKU
acupua YIICA. 9. [IlpurotoBineHue HU3BECTKOBOW BOAbl U ombIThl ¢ Hed. 10.
B3auMmozeiicTBue pacTBopa nepMaHrasara Kajius ¢ acCKopOMHOBOM KHUCIOTOM.

MpakTuyeckass padora 4 (IOMANIHMI SKCIEPUMEHT). BhIpamuBaHue KpHUCTAIIOB
COJIHU.

IIpakTHyeckas padora 5. OuncTKka IOBapEHHOW COJIHU.

[MpakTrueckas padora 6 (momamrauii skcriepuMenT). Kopposus MeTamios.



Tema 4.

Paccka3sbl mo xumuu (34)

Vuenuueckas roughepenyus «Bvloaiowuecs pycckue yueHvle-Xumukuy. JXU3Hb H
nearenabHocTh M. B. Jlomonocosa, [I. 1. Menaeneesa, A. M. Bytieposa.

Konxypc coobwenuii yuawuxca «Moe nobumoe sewgecmeoy. OTKphITHE, TTOTYyUYCHUE U
3Ha4YCHUE BHIOPAHHBIX yUAIIUMHUCS BEIIECTB.

Koukypc yuenuueckux npoexmos. VccnenoBanusi B 00JaCTH XUMHUYECKUX PEAKIIHIL:
(OTOCUHTE3, TOPCHHUE W MEJICHHOE OKHCIICHUE, KOPPO3Us METAUIOB M CIIOCOOBI 3alIUTHI OT
Hee, Ipyrue peakiuy, BBIOpaHHbIC YYalIUMUCS.

IInanupyemsblie pe3yabTaThl OCBOEHHUSI MPOrpaMMbl y4eOHOro kypca «BBenenue B
XHUMHUIO»

Wzyuenne yueOHOTO Kypca «BBemenne B XuMHIO» 00pa3oBaHHMsS HaNpaBIeHO Ha
JOCTHIXXCHUC O6y‘-IaIOHII/IMI/IC$[ JIMYHOCTHBIX, MCTAPCAMCTHBIX W HNPCAMETHBIX PC3YJILTATOB
OCBOEHHS y4EOHOI0 IpeIMeTa.

JImgHOCTHEIE PE3YIbTATBI OTpaXXKarOT TOTOBHOCTH 06yqa101111/1xca PYKOBOACTBOBATHLCA
CHUCTEMOM TTO3UTHUBHBIX IOEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCIUPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpOTHYECKOT0 BOCIIUTAHHUS:

IICHHOCTHOTO  OTHOLIEHHUS K OTCYSCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
U HAayYHOMY HACJICAWNIO, NMOHUMaHHA 3HAYCHHA XUMHYECKOH HAayKU B XH3HH COBPCMCHHOI'O
oOrIecTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW MH(pOpMANMel O MEepeOBhIX JOCTIKEHUSIX U
OTKPBITHUAX MPIpOBOfI A OTE€YeCTBECHHOM XHUMHHU, 3aUHTCPECOBAHHOCTU B HAYYHBIX 3HAHHAX 00
YCTPOUCTBE MUPA K OOIIECTBA;

2) TpaXIaHCKOTO BOCIIUTAHUSI:

MPEJCTAaBICHUS O COLUMAIBHBIX HOPMaxX M MPaBWIAX MEXJIMYHOCTHBIX OTHOIICHHUN
B KOJUICKTHBE, KOMMYHUKATHBHOW  KOMIIETCHTHOCTH B  OOIIECTBEHHO  IIOJIC3HOW,
y4eOHO-HMCCIIeIOBATEIbCKON, TBOPYECKOH M JPYIMX BHIAX JEATEIILHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOW [ESTEIHHOCTH TPH BBIMOJHEHHHA YYEOHBIX, MO3HABATEIBHBIX
3aj1a4, BBITIOJIHEHUH XUMHUECKUX SKCIICPUMEHTOB, CO3/IaHUU YYCOHBIX TIPOCKTOB, CTPEMIICHUS K
B3aMMOTIOHMMAHUIO W B3aUMOIIOMOINM B TIPOIIECCE ATOW y4eOHOW NesSTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IOBEJICHHE W TIOCTYIIKHM CBOMX TOBAapHINEH C MO3WIIMH HPAaBCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHHMS ITOCIIEICTBUI MMOCTYITKOB;

3) LIEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PCHYCCKHX  MPEJACTABICHUH O BEIMIECTBE W  XUMHYECKOW  PEaKIHy,
COOTBETCTBYIOIIIUX COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH U COCTaBISIOIIUX OCHOBY
JUIL  TIOHMMAaHHUsl CYNIHOCTH HAY4YHOW KapTHHBI MHpa, TPEACTAaBICHHA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Ppa3BUTHS MPHUPOJbI, B3aMMOCBS3AX 4YEJIOBEKa C MPHPOTHOW CPEIOW,
O POJIM XMMHUH B MIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIX  MOTHBOB, HANpAaBJICHHBIX HA  TOJyYeHHE HOBBIX  3HAHUH
10 XMMHUHU, HEOOXOMMBIX JIJIsl 00bsICHEHHSI HAOJIF0IaEMBbIX IPOIIECCOB U SBJICHUH;

M03HaBaTENbHOHN, HH(OPMALIMOHHON M YUTATEIbCKON KYJIbTYPbI, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHOW pabOThl C Y4eOHBIMH TEKCTaMH, CIPABOYHON JHMTEPATypOd, IAOCTYHHBIMHU
TEXHUYECKUMU CpPeICTBAMHU MH(DOPMAIIMOHHBIX TEXHOJIOTHIA;

uHTepeca K  OOyuyeHMI0 W T[O3HAHUIO,  JIIOOO3HATENbHOCTH,  TI'OTOBHOCTHU
U CIHOCOOHOCTHM K CaMOOOpa3oBaHMIO, MHPOEKTHOH M HCCIIEA0BATENILCKOM JeATeNbHOCTH,
K OCO3HAaHHOMY BbIOOpY HalpaBICHHOCTU U YPOBHs 00y4eHMs B JallbHEHIIEM;

4) hopMUpOBaHUS KYJIBTYPHI 3I0POBbSI:

OCO3HAHMA LIEHHOCTH >H3HH, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 370pPOBBI 00pa3 »XU3HH, OCO3HAHUS IMOCIEICTBUA M HENPHUITHUS BPEIHBIX
NpUBbIYEK (YMOTpEOJIEHUST aJKOTOJIsl, HApPKOTHKOB, KYpPEeHHs), HEOOXOJAWMOCTH COOIIOAECHUS



npaBui 0E30MaCHOCTH TPH OOpalleHWH C XUMHYECKHMMH BEIIECTBAMU B OBITY W pealIbHOM
KU3ZHU;

5) TpyI0BOrO BOCIIUTAHHUS:

MHTEpeca K MPaKTHYECKOMY U3Yy4eHHIO podeccuii 1 Tpyaa pa3iInyHOro poja, yBaKeHUE
K Tpydy U pe3yibTaraM TpPYIAOBOW JESATEIBHOCTH, B TOM 4MCJIE Ha OCHOBE IPUMEHEHUs
MPEIMETHBIX 3HAHWKA 10 XHUMHH, OCO3HAHHOTO BBIOOpAa WHIUBUAYAILHOW TPACKTOPHU
MIPOJIOJDKEHHUST 00pa30BaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMUHU,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmeurHoi mpogecCHOHaIbHON AEATEIHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUM, TOTOBHOCTb aJJaITUPOBATHCS B IPOPECCUOHAIBHOMN CPELIE;

6) PKOJOTHYECKOTO BOCIIUTAHUS:

9KOJIOTMYECKH II€JIECO00pAa3HOT0 OTHOLIEHMSI K MPUPOAE KaK MCTOYHUKY IKU3HU
Ha 3emiie, OCHOBE €€ CyIeCTBOBaHUS, MIOHUMAaHMs IIEHHOCTH 3/I0POBOTO M Oe30macHOro oopasa
KU3HH, OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY duznyeckomy
U TCUXMYECKOMY 3J0pPOBbIO, OCO3HAHUS LIEHHOCTH COOJIOJEHUS MpaBWI 0E€30MacHOTo
MOBEACHUA NpuU paboTe ¢ BElIeCTBaMU, a TAKKE B CUTYalUsX, YIPOXKAIOUIMX 370POBbIO
¥ KU3HHU JIOJIEH;

COCOOHOCTM  TMPUMEHSTh  3HAHMUS,  [OJy4aeMble  TpPU  U3YYCHUU  XUMUH,
JUISL PELICHMs 3a/1ad, CBS3aHHBIX C OKPYKAIOIIEH NPUPOJHOW CpPEIOM, MOBBIMICHHUS YPOBHS
9KOJIOTHYECKON KyJIbTYphl, OCO3HAHHS TJI00OAJBHOTO XapakTepa SKOJOTHYECKHX MpoldiieM
Y MyTeH MX PEIICHHs TTOCPECTBOM METOJIOB XUMUU;

9KOJIOTMYECKOTO MBIIUICHHS, YMEHHS pPYKOBOJCTBOBATbCSI MM B II03HABATEIbHOM,
KOMMYHUKATUBHOM M COI[MAJIbHOU MPAKTHUKE.

MetanpeaMeTHble pe3yIbTaThl.

B cocraBe MeranpeaMeTHBIX pe3yNbTaTOB BBIACISIOT 3HAUMMBbIE Uil (DOPMHUPOBAHUSA
MHPOBO33pEHHUs OOlIeHAYyYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUCTeMa,
MPOLIECC, DKCIIEPUMEHT U JIp.), KOTOPbIE MCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
MpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaMeTOB GOPMUPOBATH MPEJICTABICHUE O
L[EJIOCTHOW HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMO3HAaBATEIbHbIE,
KOMMYHHMKAaTHBHBIC, PEryJIsTUBHBIE), KOTOpble oOecreurnBaroT (OpMUPOBaHHE TOTOBHOCTH K
CaMOCTOSITEIBHOMY  IUIAHUPOBAHUIO U OCYLIECTBJICHHIO  y4eOHOM  JesTeNbHOCTH.
MertanpeameTHble pe3yiabTaThl OCBOEHUSI 00pa3oBaTeNbHOM nporpamMmbl «BBegeHne B XUMUIO»
OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU NI0O3HABATEIbHBIMU JEHCTBUSMHU, B TOM YHUCIIE:

1) 6Ga3oBbIC JIOTUYCCKUE TCHCTBUS:

YMEHUE HCIHOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIUICHUS IPU OCBOCHHWU 3HAHMI:
pacKpblBaTh CMBICT XMUMHUYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHHS
OTIENbHBIX (PAKTOB W SBJICHMI, BHIOMpATh OCHOBAaHUS M KPUTEPUM I KIacCH(PHUKAIUU
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLUM, yCTaHABIMBATH IPUUMHHO-CIIEICTBEHHBIE CBSA3U
MeXay 0OBEKTaMU U3YYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHus! (MHAYKTUBHBIE, IeTyKTUBHbIEC,
10 aHAJIOTUH), JIENIaTh BBIBOJIBI U 3aKIIFOUEHUS;

yYMEHHE MPUMEHSThH B MpOIlecce MO3HAHUS MOHATHUS (MPEAMETHbIE U METAaNpeMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMMBOJ JIEMEHTA),
XUMHuYeckas QopMyna W ypaBHEHHE XUMHUYECKOW  peakiuu — TpH  pPeUIeHUH
y4eOHO-TI03HABATENbHBIX 3a7a4, ¢ Y4ETOM OJTHUX MOJETBHBIX MPEACTABICHUI BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKUX DPEAKIHH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUMHHO-CIEACTBEHHbIE CBS3H U
MPOTUBOPEUHUSl B M3YYAaEMBIX MPOLIECCaX U SIBICHUSX, MpeAsiaraTh KPUTEPUU [JIsl BBISBICHUS
3THUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA, CAMOCTOSTENILHO BEIOMPATH CIIOCOO pelieH s yueOHoH
3amaud (CpaBHHMBATh HECKOJIbKO BapHaHTOB peIICHHs, BbIOMpaTh Hawmboliee MOIXOASIINN C
Y4€TOM CaMOCTOSITENILHO BbIJICTICHHBIX KPUTEPUER);

2) 6a30BbIe UCCIIEAOBATEIBCKUE ICHCTBHS:



YMEHHE HCIIOJIb30BaTh MOCTABICHHBIC BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMS, a
TAaK)KE€ B KauyeCTBE OCHOBBI i1 (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MpUOOpEeTEeHNEe OMbITA MO IUIAHUPOBAHUIO, OPraHW3aI[MU U MPOBEACHUIO YICHHUECKUX
AKCIIEPUMEHTOB: YMEHHE HAOIIOIAaTh 3a XOJI0M MPOIlecca, CAaMOCTOSATEIBHO MPOTHO3UPOBATH €T0
pe3ynbrat, (GopMyIupoBaTh OOOOIICHWS W BBIBOJBI TI0 pe3yabTaTaM NPOBEAEHHOTO OIIBITA,
HCCIICIOBAHUS, COCTABJISATh OTUET O MIPOJICIIaHHOM paboTe;

3) paboTa ¢ uHpOpMAaIUELH:

YMEHHE BBIOMpaTh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHPOPMAIHIO PA3ITHMIHBIX
BHJIOB ¥ (OPM TPEICTABJICHUS, TMOJy4aeMyI0 M3 Pa3HbIX HUCTOYHUKOB (HAYYHO-TOMYJISIpHAS
JUTEpaTypa XHUMHYECKOTO COJEp)KaHUs, CIpaBOYHBIE IMOCOOMs, pecypchl HHTepHera),
KPUTHUYECKH OIEHUBAThH IIPOTHBOPEUYHBYIO U HEIOCTOBEPHYIO MH(DOPMAIIHIO;

YMEHHE MPUMEHSTh PAa3INIHBIC METOIBI U 3aITPOCHI IPH MIOUCKE U 0TOOpe HHPOPMAITUH H
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOUMBIX JUIS BBITIOJIHEHUS YICOHBIX U MTO3HABATEILHBIX 33124
OTIPEICIIEHHOTO THTIA, proOpeTeHIE OTIBITa B obnactu WCTIOJIb30BAHUS
WH()OPMAMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBIQJCHHUE  KYJIbTYpOW  aKTUBHOTO
WCIOJIb30BAHUST PA3IMYHBIX TIOMCKOBBIX CHUCTEM, CaMOCTOSITEIIBHO BBIOMPATH ONTHMAILHYIO
dbopMy mpeacTaBiieHUs WH(DOPMAMM W WILTIOCTPHPOBATH pelIacMble 3a1aud HECIOXHBIMU
cXeMaMu, AuarpaMMaMHu, ApyrumMu popMaMu rpaduky U ©X KOMOHMHALUAMY;

YMCHHE HCII0JIB30BaTh u AHAJIM3UPOBATH B rporecce yaeOHOM
W UCCIICJIOBATEILCKON JIEATEITPHOCTH HH(MOPMAIMIO O BIMSHUM IPOMBIIIICHHOCTH, CEJILCKOTO
X03SMCTBA M TPAHCIIOPTA HA COCTOSTHHE OKPY)KAIOIICH MPUPOIHON CPEIBI;

v obOy4Jaromierocs OynyT c(hopMHUPOBaAHBI CIIeyIOIIe YHUBEPCAIbHBIC
KOMMYHHKATHUBHBIE EHCTBUS:

yMEHHUE 3a/aBaTh BOMPOCH (B XOJe AWaiiora W (WiW) AWCKYCCHHM) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBaTH CBOM NPEAJIOKEHUS OTHOCHUTEIBHO BBIMIOJHEHUS
MpeJI0KEHHOM 3a/1a4u;

npuoOpeTeHne  OmbITa MpEe3eHTAllMM  PE3YJIbTATOB  BBIOJHEHUS  XUMHYECKOTO
IKCIIEpUMEHTa (J1Ta0OpaTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, Y4eOHOTO MPOCKTA);

3aMHTEPECOBAHHOCTH B~ COBMECTHOM  CO  CBEpCTHHMKAMU  MO3HABaTEJIbHOM
U HMCCIIEI0BATENbCKON ACATEIbHOCTH MPU PEUICHUH BO3HHUKAIOUIMX MPOOJIEM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB M COTJIacOBaHMs MO3UIMI (0OCyxaeHus, oOMEeH MHEHUSMHU, «MO3TOBbHIE
HITYPMBI», KOOPJMHALIMS COBMECTHBIX ACHCTBUIA, ONpeesicHNe KPUTEPUEB MO0 OLEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U IPYyTHUe);

VY o6yuyaromerocst OyayT cOpMUPOBAHBI CIEAYIOIINE YHUBEPCAIbHbBIE PEryISATUBHbBIC
JIEUCTBUS:

YMEHHE CAMOCTOSITENILHO ONPEAETATh LENH JAATEeNbHOCTH, INIAHUPOBATh, OCYIIECTBIATS,
KOHTPOJHUPOBaTh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIbHOCTh, BBIOMPATH
HauOonee d¢¢eKTUBHbIE CMOCOOBI  pemieHus y4eOHbIX H  [O3HABATENBHBIX  3a7ad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIH aITOPUTM JCHCTBUI MpuU
BBITIOJIHEHUH 33JaHUil ¢ Y4€TOM TMOJY4YEeHHsS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEII[ECTBAX U PEAKIIHIX, OLIEHUBATh COOTBETCTBUE MOTYUEHHOTO PE3yNIbTaTa 3asBICHHO 11eTH;

YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpellaraeMble B YCIOBUU 3aJaHUN.

IIpenmeTHbie pe3yabTaThl OCBOEHHS NMPOrpaMMbl M0 XMMHH HA YPOBHE OCHOBHOI'O
o0miero oopa3oBaHus.

B cocraBe mnpenMeTHBIX pe3ylIbTaTOB IO OCBOSHHUIO O0OS3aTENILHOTO COJAEPIKAHMUS,
YCTaHOBJICHHOTO JIAHHOW TNPUMEpHON paboueil mporpaMMoil, BBIACIAIOT: OCBOCHHBIC
0oOydaroMMuUCsl HaydHble 3HAHMS, YMEHHUS M CIOCOOBI JCUCTBUI, BHUJABI JEATEIHHOCTH IO
MOJIYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPHpETaluu, NPeoOpa3OBaHUI0 M TPUMEHEHUIO B
Pa3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHSIX.



K xoHmy wusydenusi ydeOHOro kypca «BBeneHne B XxuMHw» B 7 KJjacce y
oOyuaromierocs Oyay chopMUPOBAHBI CIICAYIONTUE TPEAMETHBIE PE3YIIbTATHI:

¢ OIINChIBATH CBOICTBa TBépIIBIX, KUIKUX, F33006p33HBIX BCILICCTB, BBIACIIASA ux
CYIIIECTBCHHBIC TTPU3HAKHY;

* XapaKTepU30BaTh BEIIECTBA IO COCTAaBY, CTPOCHUIO U CBOWCTBAM, YCTaHABIIMBATh
IMPUYUHHO-CJICACTBCHHBIC CBA3U MCKAY JaHHBIMU XapaKTCPHUCTUKAMU BCIICCTBA,

® paCKpbIBATb CMbICII OCHOBHBIX XUMHUUYCCKUX MOHATHUH «aToOM», «MOJICKYJIay, «XUMHUYECKUHU
AJIEMEHT», «IIPOCTOE BEIIECTBOY, «CIIOKHOE BEIIECTBOY, «BAICHTHOCTBY, HCIIOJIB3Yysl 3HAKOBYIO
CUCTCMY XMMHU,

* 1300pakaTh COCTaB MPOCTEHIINX BEHIECTB C MOMOIIBI0 XUMUYECKUX (POPMYT U CYIIHOCTB
XUMHUYCCKUX peaKHI/Iﬁ C IOMOIIIBKO XUMHNYCCKUX ypaBHeHHfI;

¢ BBIYUCIIATh OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO W MOJIIPHYHO MAacCChbl BCHICCTB, a TaKKE
MAacCOBYIO JIOJIFO XHMHYECKOTO 3JEMEHTa B COCIAMHEHHUSX IS OIEHKA HX MPaKTHICCKOU
3HAYUMOCTH;

* [T0JIB30BATHCS TAOOPATOPHBIM 000PYIOBAaHUEM M XHMHYECKOH TOCYI0H;

® IPOBOAWUTE HCCJIOKHBIC XUMHUUYCCKHUE OIIBITBI H Ha6J'IIOI[eHI/I$I 3a U3MEHEHUSMH CBOICTB
BEIIECTB B TpOIlECCe WX MPEBPANICHUM; COOMIOAATh MpaBWIa TEXHUKH OE30TaCHOCTH IIPU
MPOBEACHUHN HAOIIIOICHUIA W OTIBITOB.

* IPaMOTHO 00paIaThCs C BEIIECTBAMU B ITOBCETHEBHOM JKU3HH,

* 0CO3HABaTh HEOOXOJUMOCTH COOIOICHHUS TIPABUII IKOJOTHIECKH 0€30MacHOTO TOBEJCHUS B
OKpYKarollel NpUpOTHON Cpee;

* IOHUMATh CMBICII U HCO6X0}II/IMOCTI) CO6J'IIO)I€HI/I${ Hpe)IHI/IcaHI/II\/II, npeajiaracMeix B
HHCTPYKIUAX IO UCII0JIB30BaHUIO JICKAPCTB, CPCACTB OBITOBOI XUMUH U ap.;

* ICTIIOJIb30BaTh ~ MPHOOPETEHHBIE  KIIOYECBBIE  KOMIIETEHTHOCTH  TPH  BBITIOJHEHUHU
UCCIIEIOBATENILCKUX MPOEKTOB 0 M3YYEHHUIO CBOWCTB, CIIOCOOOB TOJIYYSHHS M PACIIO3HABAHUS
BEIIIECTB;

* pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTh, HCIONB3ysl CpEACTBa YCTHOH U
MUCHbMCHHOW KOMMYHHMKAIIMM TP paboTe ¢ TEKCTaMH Yy4eOHWKAa U JIOTIOJHHUTEIBHOM
JTUTEPATypOi, CIPAaBOYHBIMH TaOJHMIIAMH, TPOSBISATH TOTOBHOCTh K YBAXCHHIO HHOM TOYKH
3peHHs IPH 0OCYXKICHUH PE3YIHTATOB BBHITIOJHECHHOW PaOOTHI;

* 00BEKTUBHO OIICHUBATh HMH(POPMAIHIO O BEHIECTBAX U XUMUYCCKHUX TPOIeccaxX, KPUTUICCKU
OTHOCHTBCS K TICEBIIOHAy4yHOW WH(pOpMAIMU, HEI0OPOCOBECTHOM peKiaMme, Kacaroliencs
WCIIOJIb30BAHUS PA3IIUYHBIX BEIIECTB.

OOBSICHATH CYyTh XUMHUYECKHX TPOIIECCOB M UX NPUHIMITHATBHOE OTINYHE OT (PU3NUECKUX;

* Ha3bIBaTh MTPU3HAKH U YCIOBHS MPOTEKAHUS XUMHUYECKIX PEaKIIHiA;

* BEISIBJISITh B NPOIECCE SKCIIEPUMEHTA MPH3HAKH, CBHUJACTECILCTBYIOIIME O MPOTCKAHUU
XUMHUYECKON peaKIui;

* IPUTOTOBJIATH PACTBOPHI C OTPEICIEHHON MAaCCOBOM JI0JIel PACTBOPEHHOTO BELIECTBA.

* OPraHU30BBIBATh, MPOBOJUTh YYCHHUYECKHE MPOCKTHI IO MCCIICAOBAHUIO CBOWCTB BEIECTB,
UMEIOIIUX BAKHOE MPAKTHYECKOE 3HAYCHUE.

IIpakT4yeckue padorTel

Ne Ha3BaHue npakTu4eckux pador
1p.p
1 3HaKOMCTBO ¢ 1abopaTopHbIM 00opynoBanueM. IlpaBuia Ge3onmacHocTH pu paboTe B
XUMHYECKOM KabuHeTe (JlabopaTopun).
2 HaGntonenue 3a ropsiieii cBeuoit. YcrpoiictBo crivipToBku. [IpaBuna paboTsl ¢
HarpeBaTelbHbIMU IPHOOpaMHU.
3 IIpurorosiieHue pacTBOpa ¢ 3aJaHHOM MacCOBOM JI0JIEW paCTBOPEHHOI'O BEILECTBA.

4 JomaiHuii 3kcniepuMeHT. BolpalmBanyue KpUCTaJIIOB COJIH.




o1

OuncTKa MOBapeHHOM COJIU.

6 JlomamHui skcniepuMeHT. Koppo3us MeTauios.

TEMATHYECKOE IINTAHUPOBAHME B 7 kaacce.

Ne Paspnensl, TeMbl KousmmuecTBo yacos DNEeKTPOHHBIE
n/m 00pa3oBaTelIbHbIE
npumepHasi | pabouas peCypCHI
1. | Xumus B ieHTpe €CTECTBO3ZHAHUSA 10 10 (http://school/collection.e
du.ru)
2. | MaTemaTH4ecKkue pacyeTbl B XHUMHH 9 9 (http://school/collection.e
du.ru)
3. SIBnenus, MPOUCXOISINEC 11 11 (http://school/collection.e
BellleCTBaMH du.ru)
4. | Paccka3sbl 10 XUMUH 3 3 (http://school/collection.e
du.ru)
5. | Pezepn 1 1
Wroro: 34 34

OIMUCAHUE YYEBHO-METOANYECKOI'O U MATEPUAJIBHO-TEXHUYECKOI'O
OBECIIEYEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA

CnucoK OCHOBHOM JIMTEPATYPbI:

1.I'a6puensu O.C. , OctpoymoB WN.I'., Axnebunnn A.K., Xumus. Beoansrit kypc. 7 kiacc.

VYyeonuk.- M.: JIpoda.2015

2.I'abpuensa O.C., AkcenoBa U.B. Xumus. [Ipaktukym k yae6HOMY ntocooburo .7 kmacc.- M.:

Hpoda.2015r.

3. T'abpuensu O.C. , llIunapea I'.A. Xumus. PaGouas TeTpaap K yaeOHOMY 1OCOOUIO . 7 KI1acc.-

M.: Ipoda. 2015r.

CHuCoOK J0NO0JHUTEIbHOM JUTEePATyPhI:

1.I'abpuensau O.C. Hunapea ['.A. Xumus. Metonndeckoe nocodue K mporneaeBTHIecKoMy

kypcy O.C. I'abpuensna, .I'. OctpoymoBa, AxneOununa A.K. « Xumus. BBoausiit kype. 7

knace.» M.: Jlpoda. 2010 r.

2. Amuk6eposa JLIO. 3anumarensHas xumus: Kuura nis ydamuxcs, yuuTenel u poauTenei. -

M.: ACT-IIPECC, 2005 r.

3. Mrpemmuep I'.W. IInuyruna I'.A. /lunaktudeckue urpsl npu ooydyeHnu xumuu. — M.: Jlpoda.

2004.

DJICKTPOHHBIE pecypcehl:

Momynu 271eKTpOHHBIX 00pa30oBaTeIbHBIX pecypcoB «Xumush» (http://fcior.edu.ru)

MaTCpI/IaJ'ILI €IMHOM KOJUIEKITUHN I_II/I(I)pOBBIX O6pa3OBaTeJ'ILHLIX pecypcoB

(http://school/collection.edu.ru)
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MaTtepHaJbHO-TEXHHYECKOE OCHAIIIEHHE 00pPa30BaTEIbLHOIO0 Mpolecca

IMeuaTHble OCOOUS:

1) tabnuna «l[leproguueckas cucrema xumudeckux snementoB .M. MenneneeBay;
2)  Tabmuna «[IpaBuia TeXHUKU OE30MACHOCTIY;

3)  Ttabmuia «PacTBOPUMOCTH KHUCIIOT, OCHOBAHHH M COJICH B BOJICY;

4)  xomruiekT Tabmuil «Hagama Xxumum»;

5)  KapTOYKH C TECTOBBIMHU 3a/IaHUSIMH;

6)  HMHCTPYKTHBHBIC KAPTOUKH JJIs TAOOPATOPHBIX M MPAKTHUECKUX padoT.

TexHuveckue cpeacTBa 00yUeHHs:
1. KOMIIBIOTED;
2. MYJIbTUMEAUNHBIN IPOEKTOD;

3. MIPOEKIIMOHHBIN 3KpPaH.
Y4eOHOo-npakTHYECKOE H Y4eOHO0-1a00paTOpHOe 000py/I0BaHNeE:
1)  Habop aTOMOB JUIS COCTABJICHUS MOJEICH MOJICKYJI, MUKPOCKOII, J1TaOOPATOPHBIH IITATUB C
MPUHAICKHOCTSIMH, IITATUB JUIsl MPOOUPOK, MPOOHpKOIepkKaTellb, CHMPTOBKA, BOPOHKA,
xumudeckue crakanbl Ha 50, 100, k0061, 1emuTeIbHAs BOPOHKA, MEPHBIE IIUIHH/IPHI,
MPOOUPKH, CTYIIKA C TECTUKOM, BBIITAPUTEIbHAS Yalllka, TEXHUUECKHE BEChI C pa3HOBECAMHU
XHMMHYEeCKHE PeaKTHBbI U MAaTEPHAJIbI:
1)  KHCIIOTBI: COJIsIHAs, CepHast, YKCYCHasl, TUMOHHAs, aCKOPOHHOBAS;
2)  OCHOBaHWs: THIPOKCHU HATPHs, TUAPOKCH] KajIHsl, H3BECTKOBAs BOJIA,
3)  MeTaIbl: ATFOMUHUM, IIUHK, JKEIe30, Me/Ib;
4)  HeMmeTaJUIbl: KHCIOPOJ, cepa, U0,
5)  coaM: mepMaHraHaT Kayus, JUXpOMaT Kajus, CyabGut Harpus, xaopun xenesa(lll),
KpacHast KpoBsiHasi coJib, FeSO4, KMnOs, (NH4)2Cr207, Ca(OH)z, sxene3o (cTpyxka), cepa
(TIopo1I0K);
6)  mepokcua BOIOPOJA, THOKCHI MapraHIia;
7)  STUJIOBBIN CITUPT;
8)  WHIUKATOPBI: METHUJIOBBIM OPAHXKEBBIH, JJaKMYyC, (heHOI(TaICHH, YHUBEPCATbHBIN;
9)  marepuasbl: MpaMOp, MAIIMHHOE MAacIo, He()Th, AKTUBUPOBAHHBIN YTOJIb, YSPHHIIA,
3arpsi3HEHHas IOBAapeHHas COoJib, BOJA, YEpHas Tyllb, TPAHUT, CEMEHA MOACOTHEYHUKA U
IpeLKoro opexa, puabTpoBaibHast Oymara, pe4HON MECOK.
Kosuteknumn:

1)  xoJuleKIWsI MUHEPAIOB (J1a3ypUT, KOPYH/I, XaIbKOIIHPHT, (PIFOOPHT, TaJIHT);



2)

KOJIJICKIIHMSI TOPHBIX TOPO (TPaHUT, pa3iInyHble (POPMBI KAJIBIIUTa — MEJ, Mpamop,

U3BECTHSIK);

3)  KOJUICKIUS FTOPIOYMX MCKOMAEMbIX (HE(Th, KAMEHHBIH yroJjib, ClIaHIbL, TOPD);
4)  KOJUICKIHS pa3jIMYHBIX BUIOB MpaMopa U M3JCIUi U3 Hero,

5)  kosutekius « MUHEPAIBI U TOPHBIC TOPO/IBIY;

6) koutekius «HedTh U MPOAYKTHI ee mepepadoTKu»;

7)  KOJUIEKLUS OBITOBBIX CMeECeil;

8)  komtekius « CTEKISIHHBIC M ATFOMUHHUEBBIC U3ICITHSI;

9)  KOJUIEKIUS KPHUCTAIUTMYSCKUX M aMOP(HBIX BEIIECTB U U3JCTHN U3 HUX

IIpunoxenus

IIpumepHbIe TEMBI I0KIAT0B YUALIUXCSH

1. Yue6a M.B.JlomonocoBa B Mockse (1731— 1735).
2. Bximan M. B. JlomoHOCOBa B pa3BUTHE XUMUH.
3. [lepeBoa Ha cOBpeMEHHBIN pycCKui sA3bIK Aoknana M.B.JlomonocoBa «CoBO 0 mojb3e

XUMUW», B MyOoaudHOM coOpanuu Mmneparopckoil akajaeMuu HaykK ceHTsOps 6 mus 1751 r.,
roBopeHHoe Muxamiom JIOMOHOCOBBIMY.

4. M. B. JIoM0oHOCOB 0 1o0Jb3€ CTEKIIA.

5. M. B. JlomoHOCOB — OCHOBaTeIb IEPBOM XUMHUUYECKOH JabopaTopuu B Poccun.

Kpyr nayunsix uatepeco M. B. JlomoHocoBa.

. . MeHnneneeB — y4eHbI C MUPOBBIMM 3aCITyTraMHu.

. . MenneneeB — opraHu3aTop U MEpBBIM AUPEeKTOp [ JTaBHO manaThl MEP U BECOB.
. 1. MeHnneneeB — uccienoBaTeab BO3AyXOIJIaBaHUS.

10. J1. 1. MenneneeB — co3aareib 0€3bIMHOTO TIOPOXa.

6.
7.
8.
9.

11 dpy3bs u komneru J[. . Menneneea B chepe Hayku, TEXHUKH U KYJIbTYPHI.
12. MexayHapogHble KOHTaKThl U ipusHanue 3acayr J. Y. Menneneesa.
13. VBiieuenus [1. . Menneneena.
14. imenewm /1. 1. MeHieneeBa Ha3BaHHL...
15. Anekcanap Muxaiinosuu byTiiepoB — 3aMedarenbHbIi PyCCKUNA XUMUK.
16. A. M. ByriepoB — BbI1atOIIMIACSA OUOJIOT.
17. dpy3bs u komeru A. M. bytnepoga.
IIpumepHblie Tembl coo0mennii «Moé 100nMoe BelecTBo».

1. Anmas.

2. AMMuaxk.

3. bopnas kucnora.
4. I'mayOepoBa COJIb.
5. lHepTHBIE Ta3bl.
6. Mon.



7. Manaxur.

8. Mpamop.

9. Ilepexuch BoJopoaa.
10. Ilepmanranar Kasws.
11. IluteeBas cona.

12. TloBapeHHas COJb.
13. Caxapos3a.

14. Yrnekucnblii ras.

15. YkcycHas kucnora.
16. OTunoBslii cnupt



