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IMosicuuTeILHAS 3aNIUCKA

Hannas mporpamma pa3padotana Ha ocHoBe [IpumepHoii mporpammer O.C.I'abpuensHa
«BBeneHne B XUMHIO BELIECTBA» 7KJace.

OOmiee mpencTaBieHHE O HOBOM IIKOJBHOM IMpeIMEeTe ydyalllhecs IMOJIydaloT MpH
u3ydeHnu Kypca “Bpenenue B xumuio”. Cpenu npo0OieM B MpEenofgaBaHUU XUMHUH HAHOOJIbIINE
CJI0’KHOCTH JJIA [1€JaroroB COCTABJISIFOT JBE.

IlepBast cI0HOCTH 3aKJIIOYAETCS] B 3HAUMTEIBHOM IEPErpy3Ke Kypca XMMHUU OCHOBHOM
LIKOJIBI B CBSA3U C MEPEXOJOM Ha KOHLEHTPUYECKYHO CUCTEMY. VIHTEHCUBHOCTH IPOXO0XKJIECHUS
MaTepuaia B 8-M Kilacce HE IO3BOJISIET CO3JaTh YCIOBHS JUIsl Pa3BUTHS I103HABATEIbHOIO
MHTEpeca K IpeaMeTy, AJi MOCTEIIEHHOTO YCBOCHUS CIIOKHBIX 0a30BBIX XUMUYECKUX MOHSITHIA.
He cnyuaiiHo 1o pe3ynpTaTaM MOHHMTOPHMHIAa B paMKax (eaepaJbHOro SKCIEPUMEHTa 10
COBEpIICHCTBOBAHUIO CTPYKTYPHI M COJAEp)KaHUA OOIIero oOpa3oBaHUs yyalluecs Ha3bIBAIOT
XUMHIO B YHCJIE CAaMBIX HETIOOMMBIX MTPEIMETOB.

Bropas mpobiiema 3akioyaeTcss B COKpalleHHH o0beéMa 4acoB HA M3yYeHHE XUMHUH Ha
0a30BOM ypOBHE B cTapiei nmpoduiabHOM mkoje. OQHOro yaca B HEIENI0 HEIOCTATOUYHO JaKe
JUIsi OErJoro 3HaKOMCTBA C OPTaHMYECKUMHU BEIIECTBAMHU, COCTABJISIONIMMH OCHOBY YKHU3HH Ha
3emute. B 11-m kiacce 3HaunTeNbHAs 4acTh Y4€OHOTO BPEMEHH PacXoJyeTcsl Ha MOBTOPEHUE, a
TOYHEE, IOBTOPHOE MPOXO0KIEHNUE OCHOBATEIBHO 3a0bIThIX MMOHSATHH, TEOPUN U 3aKOHOB OOLIEH
XHUMUHU, PACCMOTPEHHBIX, HO HEJOCTATOYHO ITPOYHO YCBOCHHBIX B OCHOBHOM IIKOJIE.

Kak cnencrBue yka3zaHHBIX HETaTUBHBIX TEHJCHLMM, CO3JAeTCA peajibHas yrpos3a
CHI)KEHMSI HEKOTJa BBICOKOI'O YPOBHSI XMMHUYECKOIO OOpa3oBaHHs B CTpaHE, CIOKHOCTH C
00eCreYeHHOCThIO yUUTeNlel €CTECTBeHHOHAYYHBIX IUCHUIUIMH YUeOHOU HArpy3Koil..

HauanocncreMHOron3y4eHUSIXUMUUB 7 -MKJIACCEITO3BOJISIET:

- YMEHBIIUTBUHTEHCUBHOCTHIIPOX 0XKICHUAy4eOHOTrOMaTepHUaIaBOCHOBHOMIIIKOIE;

- MOJIYYUTh BO3MOXKHOCTb U3Y4amb, a HE NPOXOOUmMsb 3TOT MaTepHall, UMETb BpeMs IS
0TpaOOTKH U KOPPEKLINU 3HAHUN yJaluxcs;

- (dbopMUpOBaTh YCTONYMBBIN NTO3HABATENbHBIN HHTEPEC K MPEIMETY;

- UHTErpUpOBaTh XUMHIO B CUCTEMY €CTECTBEHHOHAYYHbBIX 3HAHMU JUIs (OPMHPOBAHUS
XAMHYECKOW KapTUHBI MUPa KaK COCTaBHOM YaCTH €CTECTBEHHOHAYYHON KapTHHBI.

Kypc xuMnn 0CHOBHOH IIKOJIBI IPEAJIaraeTcs U3y4arh B JBa 3Tala: B CTATUKE — COCTAB,
CTpOEHHE U (PU3NYECKHE CBOMCTBA BEIIECTB, U B TUHAMUKE -- XUMUYECKHE CBOWCTBA BELIECTB,
00yCJIOBJIEHHbIE UX COCTAaBOM M CTpOoeHHEeM. B 7-M kiacce yuariuecs: 3HAKOMSATCS C COCTaBOM U
KJIacCU(UKalMel BEIIeCTB, pacCMaTpUBAlOT CMECH BELIECTB M UX COCTaB, M3y4yalOT CHOCOOBI
paszieneHus cMeceil Ha OCHOBE (PM3UYECKUX CBOMCTB 00pa3ylolIMX 3TH CMECH KOMIIOHEHTOB.
TakuM oOpa3oMm, Kypc XMMHUHU 7-rO Kjacca peajn3yeT 3HAUMTEIbHYI0 4YacTh MEpPBOr0 H3Tara
W3YYEHHUS UIKOJIBHOM TUCLUIUIMHBI.

Kypc moctpoen Ha wuaee peanu3aluu MEXIPEIMETHBIX CBS3eM XUMUU C JPYTUMHU
€CTECTBEHHBIMH JIUCIUITIMHAMY, BBEICHHBIMU B 00yU€HHE paHee WK NMapaliieNIbHO ¢ XUMHEH, a
MOTOMY TO3BOJISIET aKTyaJIM3UPOBAaTh XUMHUYECKHE 3HAHUS YYalUXCsl, MOJIyYEHHbIE Ha YpOoKax
IpUPOJIOBEICHUs, Ononoruu, reorpaduu, GU3MKU U JIpyrux Hayk o mpupoze. B pesynbrate
YMEHbILIAETCSl MCUXOJOTHYECKasi Harpy3ka Ha Y4Yalluxcsli C MOSIBJIC€HHEM HOBBIX IPEAMETOB.
Takum obOpaszom, (opMupyercs MOHMMaHHE 00 MHTETPUPYIOLIEH pOIU XUMHH B CHCTEME
€CTECTBEHHbIX HayK, 3HAUMMOCTH JTOrO TMpeAMeTa JUIsl YCIEHNIHOIO OCBOCHHS CMEXKHBIX
JUCLMIUIMH. B KOHEYHOM cuere Takas MEXIpEAMETHas MHTerpanus CHocoOCTBYeET
(GOpMHUPOBAHHIO €IUHOW EeCTECTBEHHOHAYyYHOW KapTHUHBI MHUpAa YK€ Ha HayalbHOM JTare
U3YYEHHUS XUMUH.

B cootBercTBHM € TpeOOBAHUSAMHU TOCYJAPCTBEHHOIO 00pa3oBaTENbHOTO CTaHIApTa B
Kypce MOAYEPKUBAETCS, YTO XMMHUS — HayKa J3KcnepuMeHTanbHas. IlosTomy B 7-oM Kiacce
paccMaTpUBAIOTCS TaKHE METOJIOJIOTMYECKUE MOHATUSL Y4eOHOTo MpeaMeTa, Kak 3KCIepUMEHT,
HaOJI0IeHNe, U3MEPEHNE, OMICaHue, MOJICTUPOBAHUE, THIIOTE3a, BHIBO/.

[IpemioskeHHBI Kypc Kak B TEOPETHYECKOM, Tak M B (PakTUYecKOW CBOeW wyacTu
IIPAKTUKOOPUEHTUPOBAH : BCEMIOHATH,3aKOHBIMTEOPUH,aTAKKEBAKHENILINEIPOLIECCHI,



BELIECTBA U MaTe€pHaJIbl JAIOTCS B IJIAHE UX MPAKTUYECKOIO 3HAYEHMsI, IPUMEHEHUS BEILECTB B
MOBCETHEBHOM KU3HU U UX POJIM B )KUBOW U HE)KUBOU MIPUPOJIE.

3HaHMsl, TOJy4YaeMble YYallUMUCS Ha 3TOM JTare oOydyeHus, CIyXaT PELICHUIO 33aJaud
(GopMHpOBaHUS Yy ILIKOJBHUKOB IE€PBOHAYAIBHOIO, LEJIOCTHOTO IpeJICTaBleHUs O Mupe. B
pe3ysbTaTe MpOINEAEBTUYECKONM IOATOTOBKM IO XHWMHUHU Y4Yal[UMecsl JOJDKHBI IOJIYYHUTh
IpPEJCTAaBICHU O COCTaBE BEILIECTBA, a TaKXe IE€pPBOHAYAJIIbHbIE CBEAECHUS O XHMHUYECKUX
AIIEMEHTAX, UX CHUMBOJAX, XUMHYECKUX (OPMYIJax, MPOCTHIX M CIIOKHBIX BEIIECTBax. SIpkue
(GakThl M3 MCTOPUM OTKPHITUH XHMHYECKHUX 3JIEMEHTOB, MOMCKa CIOCOOOB CO3JaHUS HOBBIX
COCMHEHUH, HEN3BECTHBIX MPHUPOJE, CBEACHUS O HEOOBIYHBIX CBOMCTBAX OOBIYHBIX BEIECTB H
pasrajka NpUYMH MPOSBICHUS UX YIUBUTEIBHBIX CBOHCTB — BCE ITO BBI3BIBAET UHTEpEC Yy
yuanmmxcsa. VMHTepec K XMMHMM BO3HUKAaeT U B TOM Ciydae, KOTJa ydalluecs MO0JydaroT
BO3MOXHOCTb ~ CAMOCTOSITEJIbHO  BBIMOJHATH ~ XMMHUYECKMH  SKCHEPUMEHT,  IPOBOIUTH
nabopaTopHbIe UCCIeNOBaHMs, TPUOOPETasi YMEHUS M HAaBBIKH paOOThl C XUMHUYECKOU MOCYIIOH,
pEaKTUBaMHU.

3HAKOMCTBO yYalIMXCs C 3TUMHU BOIIPOCAMU IIO3BOJIUT B CUCTEMAaTUYECKOM KypCEe XUMHHU
000CHOBaHHO HEpPEHTH K PACCMOTPEHHUIO CBOMCTB BEIIECTB M XMMUYECKHUX SIBJICHUH B CBETE
YUEHUS O CTPOEHUU BEIIECTBA.

Conepxanne Kypca “BBenenne B XUMHUIO OPHEHTHPOBAHO Ha 00ECIeUeHHE MOJTOTOBKH
yUYaIIUXCSl K U3YYEHUIO XUMUH B § KJ1acce BceX MpOopuIIeH.

OO1ee yucao0 4acoB, OTBEAEHHBIX AJI MU3ydeHUs yueOHoro Kypca «BBeneHue B XUMHUIO»

Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaisieT 34 yaca B 7 kiacce (1 yaca B Hezeno).



O01mas xapakrepucTuKa
[Tporpamma «BBeneHne B XUMHUIO»COCTOUT U3 YETHIPEX TEM:

IlepBasi Tema «XHMHUSl B LEHTPe eCTECTBO3HAHUS» aKTyaJH3UPYeT XUMHUYECKHE 3HAHUS
00y4JaroMXCs TMOyYSHHBIE MTPU U3YYEHUN NPUPOAOBEICHHS, OMOJIOTHH, reorpaduu, GU3UKH 1
IpYyruX HayK O TpUpoAe. OTO YMEHBIIAET ICUXOJOTMYECKYI0 HArpy3Ky, BO3HHKAIOLIYIO C

MOSIBJICHHEM B 8 — M KJIacce HOBOTO IIpEeIMeETa, IMO3BOJSIET 3aMEHHTh
CBA3aHHBIC C 3TUM TPCBOXHBIC OXHWAAHWA HA IHOJOXKHUTCIBHBIC S5MOIMU BCTPCHU CO CTAPBIM
3HaKOMBIM. [lapamienbHO MPOBOAWTCS MBICAb 00 HHTETPUPYIOIIEH PONM XUMHH B CHCTEME
CCTCCTBCHHBIX HAYK, 3HAYMMOCTHU J3TOIro0 IMpeaMCETa [JIA YCICHIHOIO OCBOCHHA CMCIKHBIX
npeaMeToB. Takas MeXNpeaMeTHass MHTErpalys CHocoOCTBYeT (OPMUPOBAHUIO EAWHON
GCTGCTBGHHOHaquOﬁ KapTUHBI MHUpa YXKC€ Ha HAYaJIbHOM OTallC¢ MH3YUCHUA XHMHHU. B
COOTBETCTBUHM C TPEOOBAaHUSIMU TOCYAAPCTBEHHOTO OOpa3oBaTENBHOIO CTaHAapTa B Kypce
MOAYCPKUBACTCA, YTO XUMHA — HAYKa SKCIICPUMCHTAJIbHAA , IOOTOMY paccMaTpruBarOTCA
TaKHe NOHSATHSA, KaK SKCIIEPUMEHT, HaOII0AeHUE, H3MEPEHUS, OTTMCAHUS, MO/ICITUPOBAHHE,
runoresa ,BeIBoA. i1 0TpabOTKM NPAKTUUECKUX YMEHHM 00ydaromuxcst 0OTOOpaHbl HECI0KHbIE
U TICUXOJIOTHYECKH JTOCTYIHBIC Ul CEMUKIACCHHKOB JaOOPAaTOPHBIE U MPAKTHYECKHE PadOTHl,
KOTOPBIC 3HAKOMBI HM II0 HAYaJbHOMY KYpPCYy CCTCCTBO3HAHUA W JAPYIrUM CCTCCTBCHHBIM
JUCUUILIMHAM: O3HAaKOMJICHHE C HECJIOXKHBIM JIabopaTopHBIM 000pyaoBaHHeM (yCTpoiicTBa
NITaTHBA, HArPEBATEIIbHBIX MPHOOPOB, XUMUYECKOHW MOCYbI, KOTOPYIO OHU TPUMEHSIIN paHee),
NPOBEJCHUE MPOCTEHIINX Omnepanuii ¢ 000pyJOBaHHEM M BeIleCTBaMH (TIpaBHjIa HarpeBaHMS,
dukcanus pe3yabTaTOB HAOMIONEHUS U UX aHAIM3 H T. J.). DTOH LEIH CrocoOCTByeT
IPETyCMOTPEHHBI B Kypce IOMAIIHMA XUMHYECKUH SKCHEPHUMEHT, KOTOPBIH ITOJHOCTHIO
COOTBECTCTBYCT TpC6OBaHI/I$IM 0€e30MmacHOCTH IIpH €T0 BBIMMOJIHCHUH W BKIIIOYACT YIICAUINC
HbIHE U3 NPAKTUKU OOYUYEHMs] XUMHH IPOJOKUTENbHbIE MO BPEMEHU HKCHEpUMEHTAIbHbIE
paboThl (BeIpalIiBaHUE KPUCTAIIIOB, HaOJII0/IEHNE 32 KOPPO3UEH MeTaa).

BTOpaﬂ Tema «MaTremaTndyeckue pacyeTsl B XMMHUH» ITO3BOJIICT OTpa6OTaTB
PACUCTHBIC YMCHUs, CTOJIb H€06XO)II/IMBI€ Ipu pCHICHUN XUMHWYCCKUX 3aJiad, B IICPBYIO OUCPCIb
Ha HaxO0XICHHUC YaCTH LCJI0I0 (MaCCOBaﬂ J0JIA 3JIEMEHTA B CJIOKHOM BCIICCTBC, MaCCOBasd U
o0BbeMHas JOJIHN KOMIIOHEHTOB B CME€CH, B TOM YHUCJIC U JOJIA HpHMCCGﬁ), Kaxk BUJHO, BHUMaHHC
06pau1aeTc;1 HEC CTOJIBKO Ha XUMHIO, CKOJIbKO Ha MATCMATHUKY.

TpeTbﬂ TEMA «HBJ’[CHI/IH, nmpoucxoadiine ¢ BeHIECTBAMMW) AKTYAJIU3HUPYCT 3HAHUA
06yqalonmxcs1 (o) (1)I/ISI/I‘IGCKI/IX N XUMHWYCCKUX ABJICHHAX, IOJTYUCHHBIC Ha YpOKax IO APYrUM
npeamMeTaM, roTOBUT UX K U3YUCHUIO XUMHUYCCKOI'0 ITPOLECCa Ha cnenyromeﬁ CTyHCHI/IO6yquI/IH.

YerBepras Tema «Paccka3pl PO XUMHIO» BKJIIOYAET HHTEPECHBIE CBEJIEHUS O PYCCKUX
XUMHUKaX, 00 OTHENIbHBIX BEHIECTBAX W HEKOTOPbIX XHWMHUYECKUX peakuusax. HM3ydenue
IIpeiaraéMoro Kypca MpeAycMaTpUBaceT MOBBIILIEHUE YAEIBHOTO BECAa CaMOCTOSTEIbHON
paboThl 00y4arOIIKXCS, HAIPUMED, NPU MIPOBEIECHUH JOMAIIHETO XUMUYECKOTO 3KCIIEPUMEHTA U
00CYXJIeHUE €r0 Pe3yJIbTaTOB, MOJITOTOBKE COOOLICHUN ISl YUEHHUECKUX KOH(epeHIINH,
3alIUTe MPOEKTOB, BBIOOpE OOBEKTOB JUIsl MOArOTOBKE COOOIIEHHMS Wiu mpoekta u np. Kypce
HalpaBJieH HAa Pa3BUTHE TaKUX JIOTMYECKUX OMNEpaldid MBIIUICHUS, KaK aHajlu3 U CHHTE3,
CpaBHEHHE Ha OCHOBE aHalM3a U CHUHTE3a, 00O0OIIEHHUE, BBIIBIKEHHE U MOJATBEPXKIACHUE WIIH
OIPOBEPIKEHUE TUIIOTE3 U T. 1.

B 3akimoyeHMH MOXHO OTMETHUTh, YTO B Kypce IOUYTH HE 3aTPOHYTHl TpPEOOBaHHS
CTaHjaapTa XUMHYECKOro 00pa30oBaHMsl JIsl OCHOBHOM IIKOJIbI, HAIPUMEDP CHUMBOJIBI
XUMHUYECKHX 3JIEMEHTOB M (DOPMYJIbl BEIIECTB CEMHKIACCHUKH y4YaT TOJIBKO IO XKEJAHHIO, He
MPEeyCMOTPEHO COCTaBlIeHHE (POPMYJ BEUIECTB U YPaBHEHHM XMMHUYECKUX PEaKIuii, KOTOpbIe
ABIIIOTCS MAaTEPUATIOM ISl U3yYEHUS B 0053aTEIBHOM Kypce XUMHUH.



JInuHoCTHBIE, MeTanpeAMeTHbIE U NIPeAMeTHbIE Pe3yIbTAThl 0CBOEHHS Kypca

Juunocmnuie:

. B [IEHHOCTHO-OPHEHTAIIMOHHON C()epe—UyBCTBO TOPAOCTH 32 POCCHICKYIO
XUMHYECKYIO HAyKYy,

TYMaHU3M,0THOIIEHUEKTPYY,LIeIeyCTPEMIIEHHOCTh;(hOPMUPOBAHUELICHHOCTU3I0POBOTO U
Oe3omacHoro odpasa >KM3HH; YCBOCHUE MPABUJI MHAWBUIYAIBHOTO M KOJUIEKTUBHOTO OE30M1aCHOTrO
MOBEICHUS B UPE3BbIYANHBIX CUTYAIUSIX, YTPOKAIOIIUX KU3HU U 3J0POBBIO JIIOCH;

. B TpYyIOBOH c¢epe — TOTOBHOCTh K OCO3HAHHOMY BBHIOOpPY JajbHEHIICH
00pa30BaTeIbHOIN TPAEKTOPUU;
. BITO3HABATEIHHON(KOTHUTHBHOW, MHTEIUICKTYyaTbHOM )c(hepe—yMeHHEeypaBIIsTh

CBOCH IM103HABATEIIbHON JEATEIIbHOCThIO. DOPMUPOBAHHE OCHOB HKOJOTHYECKOW KYIbTYPBHI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJOTMYECKOI'O MBIIUICHHS, Pa3BUTUE OIBITA
HKOJIOTUYECKU OPUEHTUPOBAHHOM PEQPIIEKCUBHO-OIICHOUYHON W MPAKTHYECKOW ACSITEIHHOCTU B
JKU3HEHHBIX CUTYALUIX;

Memanpeomemmnuie

. YMEHHE CaMOCTOSITCIIbHO OINPEACsATh IEIH CBOEro OOYYCHHs, CTaBHTh H
dbopMynupoBath i cedsl HOBBIE 331a4u B y4€0e U MO3HABATENbHOU NESTENbHOCTH, Pa3BUBAThH
MOTHBBI U HIHTEPECHI CBOEH I103HABATENBHON JESITEIbHOCTH;

. YMEHHUE CAMOCTOSITENBHO IUIAHUPOBATh IYTHU JOCTHKEHUS UEJIEH, B TOM YHCIE
aTbTepHATHBHBIC, OCO3HAHHO BBHIOMPATh HanOomee Y3p(HEeKTUBHBIE CIIOCOOBI PEIICHUS YICOHBIX H
MIO3HABATEJIbHBIX 33724,

. YMEHHUE COOTHOCUTDH CBOM JECUCTBHS C INIAHUPYEMBIMHU PE3YJIbTaTaMH, OCYILIECTBIISATh
KOHTPOJIb CBOEH JEATEILHOCTU B MPOIECCE JOCTHKEHUS Pe3yIbTaTa, OMPeeNsiTh CIIOCOObI IEHCTBUI
BPaMKaXIPEJIOKEHHBIX yCIIOBHMUTPEOOBAHU I, KOPPEKTHPOBATHCBOUAECHCTBUSBCOOTBETCTBUHC
M3MEHSIOIICHCS CUTYallue;

. yMEHHE OIEHWBATh MPABWJIHHOCTH BBIMOJTHEHUsI Y4eOHOW 3a1ayu, COOCTBEHHBIC
BO3MOKHOCTUEEPEIIECHUS ; BJIAJIECHUEOCHOBAMUCAMOKOHTPOJIS,CAMOOLCHKHU, IPUHATUSAPEIICHUIT U
OCYIIECTBIICHUSI OCO3HAHHOTO BBIOOpA B y4eOHOW W TMO3HABATEIHHOW NEATEIbHOCTH; YMEHHE
OTpENIeTIATh TOHATHS, CO3/JaBaTh OOOOIIEHMs, YCTaHABIMBATh aHAJIOTHHU, KIACCHU(UIIUPOBATH,
CaMOCTOSITEIbHOBBIOMPATHOCHOBAHUTUKPUTEPUHIAKIACCUPHUKALINH, yCTaHABITUBATHIIPUUNHHO-
CJICICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE PACCYKICHHE, yMO3akKitoueHue (MHIYKTHBHOE,
JIEAYKTUBHOE U 110 aHAJIOTHH) U JIENaTh BHIBOJIBI;

o YMEHHUE CO3/1aBaTh, IPUMEHITh ¥ PeoOpa30BbIBATh 3HAKU U CUMBOJIBI, MOJAETH U
CXEMBI JJIs pelIeHrsl y4eOHBIX U MMO3HABATENbHBIX 337a4;
o YMEHHE OPraHNU30BBIBATH yUYEOHOE COTPYTHUUECTBO U COBMECTHYIO JESTEIHHOCTD C

YUHTEIEeMHUCBEPCTHUKAMU; pab0TaThbUHIMBUTyaIbHOUBI PYIITIE: HAXOJUTHOOIIEEpeIlIEHUEN
pa3pemniaTh KOH(QIUKTHI HA OCHOBE COTJIACOBAHUS MO3UIIUHN U yu€Ta HHTEPECOB; POPMYITUPOBATH,
apryMeHTHpOBaTh U OTCTaNBATh CBOE MHEHHUE;

. YMEHUE OCO3HAHHO HCIIOJIB30BATh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3aJadei
KOMMYHHKAITUHM TSI BBIPAKEHUSI CBOUX UYYBCTB, MBICIEH M MOTPEeOHOCTEH; MIaHUPOBAaHUS U
pEryJIsSIilIuy CBOEH JIEATENIbHOCTH; BIaJICHUE YCTHON U MUCbMEHHOU PEYbIO,
MOHOJIOTHYECKOMKOHTEKCTHONPEUbI0;(hOPMUPOBAHNEHPA3BUTHEKOMITETEHTHOCTUBOOIACTH
MCIOJIb30BaHUSANH()OPMaLOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHit; pOPMUPOBAHUEHPA3BUTHE
HKOJIOTUYECKOT0 MBIIUICHHS, YMEHHE MPUMEHSITh €ro B MO3HABATEIbHOM, KOMMYHUKATUBHOM,
COIMAJILHOM MPAKTUKE U MPOPECCHOHATHHONW OpHUEHTAITHH.

Ilpeomemmnuie

. B no3naBatenbHO# cdepe: gaBaTh onpeaesaeHust U3y4eHHbBIX MOHATHN: «XMMUYECKUI
3JIEMEHT», «aTOM», «HOH», «MOJIEKYJa», «IIPOCTbIE W CIIOXKHBIE BEIIECTBA», «BEILIECTBOY,
«xuMudeckas Gopmyia», «KOTHOCUTEIbHAs aTOMHAas Macca», «OTHOCHUTENIbHAs MOJEKYIspHas
Maccay, «BAJIECHTHOCTb», «CTENEHb OKHUCICHUA», «KPUCTAIUIMYECKas PEIIETKa», «OKCHIbD»,



«KHCIJIOTBI», KOCHOBAaHUA»,«COJIHN), «an)OTepHOCTB»,<<I/IHIII/IKaTOp)),((HGpHOI[H‘-IGCKHﬁ?»&KOH»,
«IIepuoandeCKas Ta6m/1ua>>, «U30TOIIbI», <«XUMHUUYCCKAA CBA3b», <«OJICKTPOOTPHULIATCIBHOCTD),
XUMHUYCCKaA PCAKIUA», «XUMUYCCKOC YPAaBHCHUCH, «T'CHCTUYCCKAA  CBA3b»,«OKHCJICHUC),
«BOCCTAHOBJICHUCY, «QJICKTPOJIUTUUCCKAA aucconuanusay, «CKOPOCTb XUMHUYCCKOM
pCakuumn»; onucartb ACMOHCTPAOWMOHHBIC MW CAMOCTOATCIBHO IMMPOBCACHHBIC XHWMHUUYCCKUC

OKCIICPUMCEHTBI; OIMMCBIBATh U pa3iIn4aTh U3YyYCHHBIC KJIIaCChI HEOPraHu4CCKUX
COGHHHCHHﬁ, IPOCTHIC U CIIOKHBIC BEIICCTBA, XUMHUYCCKUC PCAKIINH, KJIaCCI/I(bI/II_[I/IpOBaTB
HN3YUCHHBIC 00BEKTHI U SABJICHUA; O€J1aTh BbIBOAbBI U YMO3AKIIFOYCHUS U3 Ha6J'IIo,I[€HHI>i,

U3y4YCHHBIXXUMHYECKUX3aKOHOMEPHOCTEN, IPOrHO3UPOBATHCBOICTBAHEN3YU €HHBIX BEIIECTBITO
aHAJIOTHH CO CBOMCTBaMU M3Y4YEHHBIX; CTPYKTYPHUPOBATh U3YyYEHHBIH MaTepral 1 XUMUUYECKYIO
UH(OPMALIUIO, TTOTYYSHHYIO U3 APYTHX MCTOYHHKOB; MOJEIMPOBATh CTPOCHHUE aTOMOB3JIEMEHTOB] -3
IIEPUOJIOB, CTPOCHUE MPOCTHIX MOJIEKYII;

o BuenHocTHO—OpUEHTaIMOHHOMC(hepe: aHaT3UPOBATHUOLIEHUBATHIIOCIIEACTBHS TS
OKpY’Karollel cpepl ObBITOBOM M IMPOM3BOACTBEHHOM JEATEIIBHOCTH YEIOBEKa, CBSI3aHHOM C
nepepaboTKO BELIEeCTB;

. B tpynoBoii cepe: npoBOAUTH XUMHUYECKHUI AKCIIEPUMEHT;

o B ciepe GezomacHOCTH KU3HEACATEIBHOCTH: OKa3bIBaTh MEPBYIO MOMOIIb IMPH
OTpaBJIEHUSX, OXOrax M JPYrMX TpaBMaX, CBSI3aHHBIX C BELIECTBAMH M JIaOOPaTOPHBIM
000pyI0BaHUEM.

Conep:xaHue Kypca BHEYPOUHOii 1esITeJIbHOCTH.
34yacoB(14yacB HeeN10)

Ne Tema Kou1-Bo yacos Kou-Bo Kou-Bo JlomamHuii
NPAKTHYECKUX | Ja00PaTOPHBIX | IKCIIEPHUMEHT
pador padort

1 XuMUs B HEHTPE €CTECTBO3HAHUS 11 2 8 9

2 MareMaTndeckue pacyeTbl B XUMUHU 10 1 -

3 SIBReHMs TPOUCXOSIINE C 11 3 - 10

BELIECTBAMU
4 Pacckasel no xumun 2 - - -

Temal.Xumus B nenrpe ecrecrso3Hanusi(114)
Xumusakaxuacmvecmecmeoznanus. ] Ipeomemxumuu. EcTecTBO3HaHNE—KOMILIEKCHAYKO
npupone. Hayku o mpupoxe: ¢usuka, xumus, Ouonorus u reorpadus. IlonoxurenbHoe u

OTPULIATENBHOE BO3IEHCTBUE YETIOBEKA HA TPUPOAY.

[Tpenmerxumun. TenanseniectBa. CBOMCTBABEIIECTBKAKUX MTHIUBH 1y IbHBICTTPU3HAKH.
CBolicTBa BELIECTB KaK OCHOBA MX IIPUMEHEHMUSI.

Memoowr uzyuenus ecmecmeosnanus. HaOmroneHne Kak OCHOBHOM METOJ TO3HAHMS
OKpY’KalOIIero Mupa. YCIOBHUSA MpoBeAeHus HaOmoneHus. [umore3a Kak NpeanoyiokeHue,
OoOBsCHSIONIEE WIN MpeicKa3blBalollee MPOTEKaHHE HAOJI0AaeMOro SIBJICHHS. DKCIIEPUMEHT.
JlaGopatopus. DKcriepuMeHT J1abopaTopHbIi U AomamHuil. CriocoObl GUKCHPOBAaHUS PE3YIBTATOB
skcriepuMenTa. CTpoeHne MIaMEeHN CBEYH, CyXOro FrOpIYero, CIIUPTOBKH.

Mooenuposanue. Mojenu kak aObCTpaKkTHbIE KOMMMU U3y4aeMbIX OOBEKTOB U MPOLIECCOB.
Mopenu B ¢usuke. DnekrpodopHas MammHa Kak aOCTpakTHash MoJeidb MOJHUU. Mojenu B
ononoruu. buonormueckuemMysikia. Moie TMBX MUY : MaTepHaTbHbIE( MOIETHATOMOB,MOJIEK Y,
KPHCTAJUIOB,alllapaTOBUyCTaHOBOK )M3HAKOBbIE(XUMHYECKHECUMBOJIBL, XUMUYECKHE(POPMYIIbIN
YpaBHEHUS).

Xumuueckas cumeonuxa. XuMU4ecKre cCUMBOJIbL. VX HamucaHue, IPOU3HOIIEHUE U UH-
dbopMmarusi, KOTOpYyI0O OHU HecyT. Xumuueckue (opmynbl. VX HamucaHue, TPOU3HOIICHUE H
nHbOpMaIHs ,KOTOPYIO OHU HecyT. IHIeKCh 1 KO DUITUEHTHI.



Xumuaugpuzuxa.Y HUBepCaTbHBIAXapaKTEPIIONIOKEHUHMOIIEKYIIIPHO-KMHETUYECKONTEOPHHL.
[TonsiTust «atom», «MoJeKyay, «uoH». Kpucramumueckoe coctosiHue Bemectsa. Kpucrammueckue
peuieTku TBepabIX BemecTs. Auddysus. bpoyHoBckoe nBmxeHue.

ArperaTHoe COCTOsSIHUE BelecTBa. | a3000pa3Hble, )KUIKUE U TBEP/IbIC BELIECTRA.
Kpucramdeckue u amopgHbie TBepbie BemecTBa. OU3HMUECKUE U XUMHUECKUE SBICHHUSI.

Xumusaueeoepagus.I’ eonornueckoecTpoeHUeIaHeThI3eMIIS: AP0, MaH UL, IUTOC(hepa.
DJIeMEHTHBIN COCTAB I'€0JIOTMYECKUX COCTABHBIX YacCTeH I1aHeThl. MUHEpasbl U TOPHBIE TOPOJIBL.
MarmaTtudeckuenoca109Hble(OpraHnYecKMenHEOPTaHN4€CKHE,BTOMUHUCIICUTOPIOYHE ) TOPO/IBL.

Xumust u Ouonocus. XUMHUYECKUH COCTAB XUBOW KIJIETKU: HEOpraHudeckue (Boga u
MHHEPAIbHBIECOIN ) HOpraHndecKue(OeIKH, X KUPBL, yIIIeBOAbL, BUTaMUHBbI)BelecTBa. [ Ipocteien
CJIOKHBIE BEILIECTBA, UX POJIb B JKU3HEIEATEIBHOCTH OpraHu3MoB. buosoruueckas poib BOJbI B
xuBoi kietke. dotocunres. Posp xnopoduiia B mpouecce ¢dorocuHreza. buonormueckoe
3HaYCHUEKHUPOB,0ENTKOB,3(YUPHBIXMACEIT, YTTIEBOIOBUBUTAMUHOBISKU3HEICATEIIEHOCTH
OpPraHU3MOB.

Kauecmeennvle peakyuu ¢ xumuu. IIoHATHE 0 KAUECTBEHHBIX PEAKIMIX KaK O pEeaKIMsIX,
BOCIIPMHUMAEMBIXOPraHOJIENI THYECKUX : CTIOMOIIBbIO3PEHUS, CITyXa,000HHUSA. AHATUTHYE CKU I
apdext. OnpenensieMoe BEIIECTBO U PEAKTHB Ha HEero. BO3MOXKHOCTh M3MEHEHHs MX POJH Ha
HPOTUBOIIOJIOKHYIO.

JleMOHCTpaLUH.

1. Kosutekiys pa3HbIX TEJ U3 OIHOTO BEILIECTBA WIIM MaTepuaia (HarpuMmep, 1aboparopHasi ocyza us

crekia).2. Komnekuus pa3auyHbIX Tea ik Gororpaduii Ten U3 amroMUHUSA U1 WUTIOCTPALMU UIeH

«CBOVICTBa—TIIPUMEHEHUE.

3. YueOHOe060py0BaHUE, UCIIOIb3YEMOECIPUU3YUCHUU(PU3UKHI,OH0IOT U, reorpapyuu U XUMHUH.

4. DnexTpodopHast MaIIMHA B ICHCTBUU.

5. I'eorpaguyeckue Moaenu(rinodyc, Kapra).

6. buonornuyeckuemoienu(MyJIsKUOPTraHOBUCHCTEMOPTaHOBPACTEHUN, dKUBOTHBIXH YEJIOBEKA).

7. PU3NUYECKMENXMMUUECKMEMOEIINATOMOB,MOJIEKYJIBELLIECTBUMXKPUCTANINYECKUXPELLIETOK.

8. OOBEMHBIEHITIAPOCTEPKHEBBIEMO/IEITUMOJIEKYITBOIBL YTJIIEKUCIIOTOMCEPHUCTOrOTa30B,METaHa.

9. PacnpocTpaneHue 3araxa ofIeK0JI0Ha, TyXOB WJIM JIe30/10paHTa Kak nporiecc 1uddysun.

10. OOGpa31ipl TBEPIBIX BELUIECTB KPUCTAIMUECKOTO CTPOCHHUSL.

11. Mozenu KpuCTaJUIMYECKUX PEIIETOK.

12. Tpu arperatHbIX COCTOSHUS BOJIBL.

13. IlepenvBanKe yIJIEKUCIIOrO ra3a B CTaKaH, ypaBHOBEIICHHBIN HA BECAX.

14. Komiekis KpUCTAJUTMYECKUX U aMOP(HBIX BELIECTB U U3/IENUI U3 HUX.

15. Konnekuust MUHEpaoB (J1a3ypHT, KOPYH/I, XaIbKOIUPUT, (PIFOOPUT, TATHT ).

16. KomnekusiropHbIXIOpo1(TpaHuT, pa3IuuHbIEPOPMBIKATbIIUTA-MEI,MPaMOP, U3BECTHSIK).

17. Konyiekuust TOproYMX UCKOMaeMbIX (He(Th, KAMEHHBIH YT0JIb, CIIAHIIbL, TOPD).

18. CnmproBas 3KCTpakLus XJI0poduiia U3 3eJeHbIX JUCTHEB.

19. IpokanuBaHueCyXOH3eIeHUPACTEHUHBMY(PETbHONIEUHIIIKOINYeCTBEHHOTO0IIPEICIICHUS

MUHEPAJIBHBIX BEIIECTB B HUX.

20. KagecTBeHHas peakiysl Ha KHUCIOPOZ.

21. KauecTBeHHas peakuysi Ha YIJIEKHCIIBIN ras.

22. KauecTBeHHas peakiys Ha U3BECTKOBYIO BOJLY.
JlaGopaTopHbIe ONBITHI.

1. Onncanue CBOMCTB KUCIOPO/A, YKCYCHOM KHCIIOTBI, ATFOMUHUS.

2. CTpoeHue TIaMeH! CBEYH (CIIMPTOBKH, CyXOT'0 TOPIOYETO0).

3. Habmonenne OpoyHOBCKOTO IBIKEHUS YaCTUUYCK YEPHOU TYIIN TTOJT MUKPOCKOTIOM.

4. MI3y4yeHue rpaHuTa ¢ IOMOIIBIO YBEIMUUTEIBHOTO CTEKIIA.

5. OGHapy>xeHHe KHUpa B CEMEHax MOJCOTHEYHUKA U TPELIKOTO Opexa.

6. ObHapyxeHre 3(pUpHBIX Macell B areIbCUHOBON KOPKE.

7. O6HapyxeHHe kpaxmana u Oeka(KIeHKOBUHBI) B TIIIICHUIHON MYKE.

8. O0HapyKEHHUE YIIIEKUCIIOTO Ta3a B BBIIBIXaEMOM BO3/TyX€ C TTIOMOIIBIO H3BECTKOBOM BOJIBI.
JomanHuii SKCriepuMeHT.



1. Mzrotonenne Mozenel MoJIeKyI U3 IIACTUIINHA.
2. Iuddy3us u oHO B MepMaHTaHaTa Kajaus B BOJIE.
3. Uzyuenne ckopoctu muddy3un adpo30iei.
4. Tudpdyszus caxapa B BoJe.
5. OnBITHI € ITyCTON 3aKPBITOM MIACTUKOBON OYTHLIKOM.
6. KomuectBeHHOE onpe/iesieHne Cofiep kaHus BOJIbI B CBEXKEH 3€/ICHH.
7. B3aumozeiicTBrue ackopOMHOBOM KHUCIIOTBI C HOJIOM.
8. M3yueHue cocraBa NOJIMBUTAMHUHOB U3 JIOMAIIIHEN AlITEUKH.
9. O6HapyxeHHe KpaxMasa B IPOAYKTax MUTaHHS.
IpakTuyeckasipadoral.3HakoMCTBO ¢ 1abopaTopHbIM oOopyaoBaHueM. [IpaBua
0€30MacHOCTH MPHU padOTe B XUMUUYECKOM KaOHHETe (J1abopaTopum).
IIpakTnuyeckasipadora2.HabmoneHne3aropsieiicBe4oi. Y CTpOWCTBO CITUPTOBKH.
[TpaBuina paboTHI ¢ HarpeBaTeIbHBIMI PUOOPAMH.

Tema2.
MarematudecknepacuerbiBxumMun(104)

OmHnocumenvuvleamomuasumonexyiaprasmaccol. I1onsrue 00 OTHOCUTENEHBIXaTOMHOWU
MOJIEKYJIIPHONMACCaXHA0CHOBEBOIOPOIHON eIMHUIBL. OnpeeeHne0THOCUTEIBHON aTOMHOM
Macchl XUMHUECKUX AJIEMEHTOB T10 TIeproandeckoi Tabnme. Haxoxnenue mo gpopmyne
BELIECTBA OTHOCUTEIILHON MOJIEKYJISIPHOM MacChl KAK CyMMbl OTHOCUTEJIbHBIX
ATOMHBIX MacC COCTaBJISIIOLIMX — BEIIECTBO XUMUYECKUX 3JIEMEHTOB.

Maccosasdonsaxumuueckozoaiemenma ciodxicHomeeuecmae. I loHITHEOMACCOBOIT0TE-
(W)  XMMHUYECKOT0JIEMEHTABCIIOKHOMBELLECTBENEEPACUETIIO(OPMYIIEBEIIECTBA.
HaxorxnennedopmysbiBeriecTBaro3HaYeHUIMMACCOBBIX I0JIEHO0Pa3yOIMXero3IeMEHTOB
(n71s12-9acOBOTOU3YUCHHUSKYPCA).

Yucmoiesewpecmsaucmecu.IlonsTreouncromsertiectser cMecH.Cmecu ra3000pasHble
(BO31YX,[IpUPOIHBII Ta3), *kuakue (HedTh)u TBepible(TOPHBIETIOPO/IbL KYIMHAPHBIECMECH,
CHHTETHYeCKHeMomolecpe1cTBa).CMECUTrOMOT €HHbIE Y T€TePOTeHHBIE.

Obvemnasoonakomnonenmazasosoticmecu. [10HATHEO0000HEMHOI 10J1€(())KOMITOHEHTA
razoBoit cMecu.CocTaB BO3/1yxa MIIPHPOIHOTO ra3a. Pacuer o0beMa KOMITIOHEHTa ra30BOMCMECHTIO
€roo0beMHO10J1€,UHA000POT.

Maccosasioonasewecmsagpacmeope. I IoHITHEOMACCOBOMI0TIE(W)BEIIECTBAB PACTBOPE.
PactBopuTensrpacTBopeHHOEBEIIECTBO. PacueTMacchpacTBOPEHHOTOBEIIECTBAIIOMACCE
pacTBOpau  MacCOBOM JI0JI€ PAaCTBOPEHHOT OBEIIECTBAN,IPYTHEPACUETHICUCIIONB30BAHUEM ITHX
TTOHSATH.

Maccosasnoonanpumeceri.IlonaTneouncToMBerecTBeupuMecu. MaccoBasions(w)
puMecH B 00paslie UCXOAHOro BemecTBa. OcHOBHOE BeliecTBO. PacueT Macchl OCHOBHOTO
BELIECTBAIIOMACCEBEIIECTBA,COAEPIKALLETOONPEACIIEHHYI0  MAacCOBYIO  JIOJIFOIIPUMECE, U
JpyTHe pacyueThl ¢ HCIOJIb30BAaHNUEM ITHUX MOHSATHUH.

JdemMoHcTpanuu.

1. MuHEpanbIKyIpUTUTEHOPHUT.

2. Okcuaptytu(Il).

3. KonnekunnpazanuHbIX BUIOBMPAMOPan 3 AT (MITHIILTIOCTPALIMH U3 I )13 HETO.

4. Cmech peyHOT0 MCaxapHOrONeCKau UXPa3IEJICHUE.

5. Komnexnus«HedTtpu HEPTETPOTYKTHI.

6. KomnekuusaOpIToBBIX CMECeH (KyTMHAPHBIECMECH, CHHTETHYECKHEMOIOIITECPEICTRA,

UIAMITyHH, HAMUTKU U Jp.).

7. lmarpaMmMao0beMHOTOCOCTaBaBO31yXa,

8. lmarpaMMao0BEMHOTOCOCTaBAIIPUPOTHOTOTa3a.

9. IIpuroroBiaeHNEPaCTBOPAC3aJaHHBIMIMACCOM U MAaCCOBOM J0JI€M pacCTBOPEHHOTO

BELIECTBA.

10. O6pa3upIBeIIeCTBUIMATEPUAIOB,COIEPKAIIIX OTIPEICIICHH YIO IO IPHMECEH.
JloMalIHUIIIKCIIEPUMEHT.



1. N3yueHnecocTaBaObITOBBIXKYINHAPHBIXUX 035 CTBEHHBIXCMECEHITIOITUKETKAM.
2. [IpuroToBieHre pacTBOpa COJHU, PaCYET MACCOBOM 107 PACTBOPEHHOT'O BEIIECTBA U OMBITHIC
MOJIy4eHHBIM PacTBOPOM.
3. U3ydenue cocraBa HEKOTOPBIX OBITOBBIX U (DapMalleBTHUECKUX
IIPENapaToB,COAECPKALMXONPEAETICHHYIO OO IPUMECEH, M0 UX STUKETKAM.
IpakTnyeckas padora3. [IpuroroBiaeHue pacTBopa ¢ 3aJJaHHOM MacCOBOM J0JIei
PacTBOPEHHOI'O BELIECTBA.

Tema3.

SIBaenusi,mpoucxoasimuecsemecrsamu(11y)

Pa3zoenenue cmeceii. IlonsiTue o pa3eneHuu cMecel 1 OYMCTKE BelecTB. Hekoropsie
MPOCTEHIIIIE CIIOCOOBI pa3/IeTICHUs] CMecei: TPOCEUBaHNE, Pa3ICIICHUE CMECEH MarHUTOM,
OTCTauBaHue, IeKaHTalus, IeHTpU(yTrupoBaHUe, pa3/ieJIeHHe C TOMOIIbIO IeTUTENbHOMI
BOPOHKH.

Qunbmposanue. DUNbTPOBaAHUEBIA00PATOPUH,OBITYHHAPON3BOACTBE. DUIBTpAT.

Aocopoyus. Tlonsitre 00 ancopobunu u ancopOeHTax. AKTUBUPOBAHHBIN YTrOJIb KaK
BaKHEHIINN aIcopOEHT, ero uCIoJIb30BaHuE B OBITY, Ha IPOU3BOJICTBE U B BOGHHOM JIEJIE.
YerpoiictBo MPOTUBOTa3a.

Jlucmunnayus, kpucmannuzayus u golnapugarue. JJuCTUILISIMIS KaK MpoLecc
BBIJICTICHHUSI ~ BELIECTBA M3 KUIKOW cMecH. JlucTuiumpoBaHHas Bojia M 00J1acTH ee
npumenenus. [leperonka nedru. Hedrenpoaykrel. @pakiimoHHas MeperoHKa >KuIKoro
Bo3ayxa. Kpucraminsauus v BelmapuBaHue Bi1abopaTopuu (KpUCTaIN3aTOpPhl U
(haphopoBbICUAIKH TS BBITIAPUBAHUS )UTIPUPO/IE.

Xumuueckuepeaxyuu. IIOHITHE 0 XUMUYECKONPEAKITUUKAKITPOLIECCE
IIPEBPALICHUSAOJHUX BELECTB B IPyTUe. Y CIOBHSI TEUEHHUS UIPEKPAIICHUS XUMHUYECKUX
peaKkIuii.

Tpuznaxuxumuueckuxpeaxkyuu. VI3MeHeHHUELIBETA, BB ICHUEOCAKA,
pacTBOpEHHEOCaKa, BbIJICICHUE Ta3a.

JemMoHcTpanuu.
. [IpocenBannecMecuMyKHCaxapHOrOIIECKa.
. PazgenenuecmecunoponikoBcephIrKesesa.
. PaznenennecmecunoponkoBcepbIunecka.
. PasznenennecmMecuBoApIMPaCTUTEILHOTOMACIACTIOMOIIBbIOACTUTEIbHONBOPOHKH.
. Hentpudyruponanue.
. OUIBTPOBAHMUE.
. PecimparopHbleMacKMMMapIeBbICTIOBSI3KH.
. AncopOIIMOHHBIECBOMCTBAAKTUBUPOBAHHOT O YT JISL.
9. CunukarenbueronpuMeHeHUEeBObITYUIIETKON TPOMBILIIEHHOCTH.
10. IIpoTuBOra3zueroycTponcTBo.
11. IomyyeHne AMCTUIIMPOBAHHONBOIBICTIOMOIIbIOJIA00PATOPHONYCTAHOBKH 11T
MIEPETOHKY KUJKOCTEM.
12. Konmnexuus«HedTprHEDTENPOTYKTHI.
13. PaznenennecMecunepmMaHraHaTauAMXpoMaTakaIusIcliocoOOMKPHUCTAIUIN3ALIH.
14. B3aumoecTBUENOPOIIKOBKEIE3aNCEPBIIIPUHATPEBAHNH.
15. IlomyyeHue yriieKuciaoro raza B3auMoIeiCTBHEM MpamMopa ¢ KUCIOTOHN 0OHapyKeHue
€r0 CIIOMOIIILIO U3BECTKOBOU BOJILI.
16. KaranutuueckoepasnokeHUENepOKCHAaBOA0pOo1a(KaTaIu3aTOP—IAUOKCHU L
Maprasna).17.@epMeHTaTuBHOEPA3I0KEHUENIEPOKCHIaBOA0POJACTIOMOIIbIOKATAIA3bI.
18. KHCTIOTHBIMOTHETYIIUTENb,ETOYCTPONCTBOUIIPUHIIUI IEUCTBUS.
19. PeaknusHelTpann3aiuuoKpanieHHOroheHoad TaIeMHOMPACTBOPAIICTIOYH KHCIOTOM.
20. BzaumoieiicTBrE pacTBOPOBIIEPMAHTaHATAUIUXPOMATAKAIUACPACTBOPOM CYIb(PHTA
Hatpus.2 1 .Ilonyuenneocaakaruapokcuaamenu(I ) mmuruapoxcunaxenesa(lll) peakueit
oOMeHa.
22. PacTBOpEeHHENONYYEHHBIXOCAAKOBIUIPOKCHI0BMETAIIIOBBKUCIIOTE.
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23. [lomyyeHue yriIeKUCIOro raza B3auMo/IeiCTBUEM pacTBOpa KapOoHAaTa HATPHSI C
KHCJIOTOH.
JlabopaTopHBIEONbITHI.
1. MzroTtoBiennepmibTpan3GpuibTpoBaIbHOROyMarumimoymaxkHocanderky.
2. N3yuenueycTpoiicTBa3aKUraJIkKuMeerIaMeH .
JoMamHuiidKCIepuMeHT.
1. Pa3nenennecMecncyxoroMoI0KaupeyHOromnecka.
2. N3roToBieHue MapiaeBoy MOBSA3KH KaK CPEICTBA MHANBUYaJIbHOM 3aIUThI B
NEPUOARINIEMHUH TPUIIIIA.
3. OTcTanBaHUEB3BECUIIOPOIIKAAITYUCTKUIIOCYIBIBBOICHEEICKAHTALINS.
4. AncopOuusakTUBUPOBAHHBIMYTIIEMKPACSILIUXBELECTBIIEIICH-KOJBI.
5. AncopOuMAKyKypy3HbIMUIIAIOUKAMHUIIAPOBIIAX yYHX BEILIECTB.
6. 3ydyeHue cocraBa U IPUMEHEHUSI CUHTETUUECKHUX MOIOLUX CPEICTB, COJEPIKALINX
SH3UMBIL.
7. Pa3nokeHnecMeCHIINTHEBOMCOIBIMCAXAPHONITY IPbIIIPUHAT PEBAHUH.
8. PactBopenueBBogeradnerkuacnupunaYIICA.
9. [IpurotroBIEeHNEN3BECTKOBOMBOILIMOTIBITHICHEH.
10. B3aumoneiictBuepacTBOpanepMaHraHaTakaaIuscacCKOpOMHOBONKUCIOTOM.
IIpakTnueckaspadora4(goManiHuiidKciepuMeHT). BepalinBaHneKpuCTauIoB
COJIH.
IIpakTnuyeckasapadoraS.OurcTKanoBapeHHOWCOIIH.
IpakTuyeckasipadboTab(nomamnuiidkcrepumenT). Koppo3usimeTamios.

Temad.

Paccka3pimoxumuu(24)

Yuenuueckas xonghepenyus « Boioarowuecs pycckue yuenvie-xumuxuy. JXu3Hb 1
nesitensHOCTH M. B. JlIomonocosa, /1. 1. Menneneesa, A. M. bytieposa.

Konkypc coobwenuii yuawuxca «Moe ntobumoe gewgecmeoy. OTKphITHE, TOTyYEHUE U
3HAYCHHE BHIOPAHHBIX YYAIIUMHUCS BEIIECTB.

Konkypc yuenuueckux npoexmog. VccnenoBanusi B 001aCTH XUMHUECKUX PEAKIIUA:
($hoTOCUHTE3, TOPEHUE M MEIJIEHHOE OKUCIICHUE, KOPPO3HUs METAJIJIOB M CIIOCOOBI 3aIIUTHI OT
Hee,JIpyrue peakliuy, BEBIOpaHHbICYYaIlliMUCS.



KanennapHo-teMaTH4ecKOeINIAHUPOBAHU



Koa-Bo Hara
4acoB NpoBeIeHUs!
Ne TemazausaTus 3aHATHA
34 1o 1o
IUIaHy daxty
Tema 1. Xumus B neHTpe ecrectBo3Hanmsi.(114)
1 | Xumus kak yacth ecrectBo3HaHus. [Ipenmer 1 04.09.2024
xuMun. BBoaHbIM nHCTpYKTa) 110 Th.
2 | MeTtoapl U3ydeHUsl €CTECTBO3ZHAHUS. 1 11.09.2024
3 | [IpaktuyeckaspadoralNel «3HaKoMcTBO € 1 18.09.2024
JIaGoparopubiM obopynoBanuem. [IpaBuna TeXHUKU
0€30MMacHOCTH NP padOTE B XUMHUYECKOM
1ab0paTopHm»
4 | IlpaktuueckaspaboraNe2«Habmronenue 3a 1 25.09.2024
ropsIILEeN CBEYOU. Y CTPOMCTBO CIIMPTOBKH.
[TpaBwiia paboTHI C HArpeBaTEIHLHBIMH ITPHOOPAMID)
5 | MoaenupoBaHue. 1 02.10.2024
6 | XuMHueckas CHMBOJIUKA. 1 09.10.2024
7 | Xumus u pusmka. YHUBEpCAIbHbBIN XapaKTep— 1 16.10.2024
KMHETUYECKON TEOpUHU.
8 | Xumus u ¢pusuka. ArperatHble COCTOSHUS 1 23.10.2024
BEIIIECTB.
9 | Xumus u reorpadus. 1 06.11.2024
10 | Xumus u 6uonOTHs. 1 13.11.2024
11 | KauecTBeHHBIE peakiuu B XUMHUH. 1 20.11.2024
Tema II. MaremaTuyeckue pacyerbl B xumuu.(10u)
12 | OTHOCHUTENBHASIATOMHASIUMOJIEKYJIIpHAsIMAacCa. 1 27.11.2024
13 | MaccoBasijoJs13J1€MEHTABCI0KHOM BEILIECTBE. 1 04.12.2024
14 | YucTpleBenecTBAanCMECH. 1 11.12.2024
15 | O6beMHasAONAKOMIIOHEHTAra30BOM CMECH. 1 18.12.2024
16 | MaccoBasa10aspacTBOPEHHOT OBEIIIECTBAB PACTBOPE. 1 25.12.2024
17 | IpaktuueckaspadoraNe3«IIpurotornenue pacTeopa 1 15.01.2025
C 3aJIaHHOM MacCOBOM J10EN
PacTBOPEHHOTOBEIIECTBA»




18 | MaccoBasaomsi mpuMecen. 22.01.2025
19 | PemenuesagaunynpaxHeHUMIIOTEME 29.01.2025
«MaTeMaTuKaBXUMUW»
20 | Pemenuesanau 05.02.2025
21 | Pemennesagau 12.02.2025
Temalll.SIBjeHusi,npoucxoasimuecsemecreamm.(114)
22 | Paznenenuecmecen. 19.02.2025
23 | ®dunbTpOBaHUE. 26.02.2025
24 | AncopOrust. 05.03.2025
25 | Juctriuisius, KpucTauin3alys, BbiapruBaHue. 12.03.2025
26 | [IpakTuyeckoiipaboTeiNed (oMarHui 19.03.2025
JKCIIEPUMEHT) «BpIpalnBaHHEKPUCTATIIOBCOIN.
O6cyxnennepadoTsl. UTOrMKOHKYpcaHATyqITU i
KpPUCTAJLIL
27 | IlpaktuyeckasgpaboraNe5«OuncTKanoBapeHHON COTM» 02.04.2025
28 | XUMHUUYECKUEPEAKIINH. 09.04.2025
29 | Tlpu3HaKMXUMUYECKUXPEAKIHI. 16.04.2025
30 | IlpakTuueckoiipaboTHINeG(TOMaIIHIIHA 23.04.2025
skcniepuMeHT)«KoppozunmetaisoB». O0cyxaeHne
nutoros. KoHKypc Ha Ty4ninii 3KCIIEpUMEHT.
31 | IIpomexxyTouHasgarrecTanus 30.04.2025
32 | XuMnyecKknepeakiMMBHAIEH )KU3HU. 07.05.2025
TemalV.Paccka3pino xummnu(24)
33 | YuennueckaskoHpepeHuus«Briaaromuecsapycckue 14.05.2025
yUEHBIC-XUMHUKH
34 | Konkypccoobmenuityuanuxcsa«Moenrooumoe 21.05.2025

XHUMHUYCCKOEC BCIICCTBO»

Tpe6oBaHNAKYPOBHIONOATOTOBKHO0YYAKO M XCSI.




Bpe3syabTaren3y4eHusiIKypcao0y4aIMiCAHAYYUTCS MIOHUMATH
®  XUMUUECKYIOCUMBOIUKY:ZHAKUXUMUIECKIXIIEMEHTOB,(pOPMYITBIX UMUYECKUX
BEIIIECTB;
®  GACHEUWUEXUMUYECKUCNOHAMUA: XUMIYECKUIAIeMEeHT,aTOM,MOJIEKYJIa,
OTHOCHUTEJIbHbIE aTOMHAs U MOJIEKYJISIpPHAs. MacChl;
®  (OCHOBHBIE3AKOHBLIXUMUU:COXPAHEHUIMACCHIBEILIECTB,II0OCTOSHCTBACOCTABA,

IMo1y4nTBO3MOKHOCTHHAYYHTHCS

* HA3b16aMb:XUMUYECKUEIIIEMEHTBI, COEIUHECHNUS;

* 00bACHAmMb: PU3NIECKUNCMBICIIATOMHOTO(TIOPSAKOBOT0 )HOMEPAXUMHUYECKOTO
3JIEMEHTA,HOMEPOBIPYIIIBIMIIEPHOA, KKOTOPBIMAJIEMEHTIIPUHAJICKUTBIIEPUOINYECKOH cucTeme
. U.MenneneeBa; 3aKOHOMEPHOCTH U3MEHEHHUsI CBOWCTB 2JIEMEHTOB B IIPEEIIaxX MajbIX
HEPUOJIOB U ITIaBHBIX MOJATPYII; CYIIHOCTh PEAKLIUN HOHHOI'O OOMEHa;

* onpeodenams:COCTaBBEIIECTBIONXPOPMYIIaM;

* cocmaenamy:HOPMyIIbIHEOPTaHNUECKUX COCTUHEHUIA;

* 00pawamsbcACXUMIIECKONTIOCYI0HMIa00paTOPHBIMOOOPYIOBAHHEM;

* @bIYUCIAMB:MACCOBYIOI0JIIOXMMUYECKOT0JIEMEHTANIO(POPMYJIECOETUHEHNUS;
MacCOBYIOJIOJIIO BEIIECTBA B PaCTBOPE;

Hcnosb30BaThbIpuodpeTeHHbIe3HAHUANYMEeHUSIBIPAKTHYECKOI1eATeIbHOCTUH TOBCeHEeBHOI
JKU3HM 115

* 0e30MacHOroo0palleHUsCBEIECTBAMUY MaTepUallaMu;

* 3KOJIOTHYECKUTPaMOTHOTOTIOBEICHUSBOKPYKAIOLIEHCPE/IE;

* OLCHKMBIMSHUAXUMUYECKOT03arpsA3HEHUAOKPYKAIOIIEHCPEIbIHAOPTaHU3M
4eJI0BeKa,

* KPUTUYECKOMOIIEHKUMH(OPMaIIMHNOBEIIECTBAX, UCIIOIb3yEMbIX BOBITY;

IIPUTOTOBJICHHSI PACTBOPOB 3a/1aHHON KOHILIEHTPALH

6.Y4e0HO-MeTOqHYeCKHITNMATePHATIbHO-TEXHHYECKOe
olecneyeHneKypcea.
YMK:
1)T"a6puensuO.C. BBoauslikypesxumuto 7kinacc. I Iponenesruueckuiikype.M.: [lpoda,2007-
2010rr.
2)I"abpuensnO.C.,[lunapepal . A.Xumun:MeToan4ecKoenocoOHEKIPONeIeBTUIECKOMYKYPCY
Txnacc.M.:[Ipoda,2007-2010rr.

Ilepeuenb1200paTOPHOr0000PY10BAHNS,IIPHBBINIOTHEHUMIIPAKTHYECKOHYACTHKYPCA.
1) TIpuboprimobopya0BaHKEIIANPAKTUIECKONPAOOTHI

MuKpo1abopaTopUsIXUMUYECKast

[TpoOupKHCTEKIITHHbIE

KonGpikonnueckue

CrakaHbICTEKISIHHbIEHaS OMIT.

[TanoykucTeKISTHHbIE

TpyOKHcOoeIMHUTENBHBIE: CTEKIISTHHbIE, PE3HHOBBIE.

[TpoOkupe3nHOBbIE

CrnupToBKH

JeprxarenmisimpoOrpoK

[ITarnBabopaTOpHBIA

[ TatuBasmpoOrpok

BoponkactekisiHHas

DunpTp

Cnnuku

AcOecToBasceTouka



e JlyuynHkmu
2) Peaktusbl

e  Kucnotsl:comnsHas,cepHas,a30THasl.

o [llenoun:ruapoKCUIHATPUS, TUAPOKCHIKATBIINS.

e  OcnoBanus:ruapokcuameu(Il),ruapoxcumrenesa(11l)

o  Com:kapOoHatkanbIws,xaopuaHaTpus,xaopuamenu( 1), aurparcepedpa, xopu
Oapust, KapOOHATHATPHSL, XJIOPH/] ATFOMHUHUS, IEPMAHT OHATKAJIHSL, HATPATKAIHS,
MeaHbIKYyTIopoc,cynbdatkene3a(ll),cynbdariunka, cynepdocdar, ammuadHas
CEeJINTpa,MOYEBHHA (xapOammu ), XTOPUIKAIUS, CYIb(paTHATPH, CYIbdaT
AITIOMUHUSL.

o [IpocTrieBellecTBa: yroib, IMHK,KeIe30,aTFOMUHHI, MarHUi, Me/Tb,CBUHEII.

e  ClioXHbIEBEILIECTBA: MPaMOP,CaXO0p.

e HMupukaTopsl.

IIpuMepHBIETEMBIIOKJIA10BYYAIIMXCS

1. Yye6aM.B.JlomonocoaBMockse(1731—1735).

2. BxiiagM.B.JlomoHOCOBaBpa3BUTHEXUMUU.

3. IlepeBoHacoBpeMeHHbIMpYyCcCKUA3bIKA0KIaAaM. B.JJomoHOCOBa«Ci10BOOMIOJIB3€E
XUMHUMWY, B TyOInyHOM coOpanuu MmnepaTopckoil akageMuun Hayk ceHTs0ps 6 aust 1751 r.,
rosopeHHoeMuxaninom JIoOMOHOCOBBIMY.

4. M.B.JIomoHOCOBOIIOJIb3€ CTEKIIA.

5. M.B.JlomoHOCOB—O0OCHOBaTeIbIIEpBONXUMHUYECKOMIa00opaTopunBPoccun.

6. KpyruayunsixunrepecoBM.B. JlomoHocoBa.

7. . N.MenaeneeB—y4eHbIICMUPOBBIMU3ACTYTaMU.

8. I.N.MenneneeB—opranuzaTopunepbliiinpekTopl TaBHONNIANAaTEIMEPHBECOB.

9. A.M1.MenpaeneeB—ucciae10BaTENbBO3IyXOIIaBaHHU.

10. I.1.MenneneeB— co3aatenb0e3IbIMHOTOIOpOXa.

11 dpy3bsuxonnern/l.1.MenneneeBaBcepeHayku, TEXHUKUUKYIbTYPBI.

12. MexyHapoiHbIeKOHTaKThinIpu3Hanue3aciyr/l.11.Menneneena.

13. Yeneuenus .. Menaeneena.

14. Umenem/I.11.MeHienneeBaHa3BaHbL...

15. AnexcannpMuxaiinosuubyTiiepoB—3aMedaTenbHbINPYCCKUIMXUMUK.

16. A.M.byTiepoB—Bb1aI0MUNACAONOIOT.

17. Apy3psaukomiernA.M.bytieposa.

IIpumepHbieTemMbico00meHnii«Moé1100MMoeBelecTBOY.
. Anmas.

. AMMHaK.

. bopnasikucnora.

. 'may6epoBacoib.

. NHepTHBIETa3bL.

. on.

. Manaxwur.

. Mpamop.

. [lepexncpBOAOpOIA.
10. IlepmaHranaTkans.
11. IlutbeBasicona.

12. TloBapeHHasICOb.
13. Caxapo3a.

14. Yrnekucineriiras.

15. YkcycHasgkuciora.
16. DTrnoBeicIUpPT

O 00 1 O\ DN KW —



TeMbINPOEKTHBIXPAOOT

. IlepcieKTUBBIPA3BUTUAXUMUHU.

. U3ucropunxumun.

. TkaHu:ponutoenHacToALIEE.

. UroMmbI3HaeMoBelecTse?

. IlacnopranementalNe. ...

. Cka3aHmns1000/1HOMBEIIIECTBE.

. UcTopusacnnuku.

. BomaBxocmoce.

. XUMUA-TI0NIb3auIuBpe. Pe3ynbrarconnoaornyeckoroomnpoca.
. ’Kr3Hp—B3auMOI€HCTBUEMEK TYMOJIEKYIAMH.

. XUMUAUBUPTYaTbHBIAMHUP.

. BemecrBana3emienBKkocMoce;

. UcropusioTkpbITUAXUMHUYECKOTrO3eMeHTaNe. . ..
. CaMbliinepBbITXUMUYECKUHIIEMEHT.

. OTanXxMMUUKHACTOSALIEHXUMUH.

. [laMATHUKUHUCTOPUUHAPXUTEKTYPHIBIPOMBIILIEHHBIXTOPOIaX.
. XMMHSIMUCKYCCTBO.

. MeTajuIbIBUCKYCCTBE.

. F'apmoHusaxumudeckux opmyi.

. Koe-uroo3zepkaiax.

. UmeetnuBomanamsts?

. Crekna—xameneoHsl.

. ®oTorpapuANXUMHUSL.

. boitnoxuparensiMMeTaoB.

. Pexniama: 10cTOBEpHOCTHCIIO3UIIUU XUIMHH.
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