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(na baze uentpa «Touka poctay)



IlosicHuTeILHAS 3aMHCKA

Hacrosimas paGoyas mporpaMma HamucaHa Ha OCHOBAHUH C1e0VIOUWUX HOPMAMUBHBIX OOKYMEHMO8:
1. ®enepanbeblii 3ak0H 0T 29.12.2012 Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoii Denepanumy;
2. denepanpHBIA TOCYAapCTBEHHBIM 00pa30BaTeIbHBIA CTaHIAPT OCHOBHOTO OOIIEro 0O0pa3oBaHUS,
YTBEPKJICHHBIN pruka3oM MuHucTepcTBa 00pa3oBanus u Hayku Poccuiickoit @eneparuu ot 6 OKTs0ps
2009 roma Ne373;
3. IlocranoBnenune ['maBHOTO rocynapcTBeHHOro canuTapHoro Bpada PO ot 28.09.2020 r. Ne 28 «O6
yrBepkacHnn canuTapHbiX npasui CIT 2.4.3648-20 «CaHUTapHO-ITUACMHOJIOTHYECKHE TPEOOBAHHMS K
OpraHu3alsaM BOCIIUTAHUS U 00Y4YEHHUs, OTAbIXA U 0310POBJICHUS I€TeN U MOJIOAEKNY;
4. Tlpuka3z Munnpocsemenust Poccuu ot 20 mas 2020 r. Ne 254 «O0 yrBepxkacaun (eaepaibHOro
nepevyHs y4eOHUKOB, JOIMYIMICHHBIX K MCIOJIb30BAHUIO MIPH PEAN3ali UMEIOIUX TOCYIapCTBEHHYIO
aKKpeAUTalni0 00pa30oBaTEeNbHBIX MPOrpaMM Ha4YaJbHOTO OOIEro, OCHOBHOTO OOIIEro, CpeaHero
oOuiero oOpa3oBaHMsl OpPraHU3alMSIMU, OCYIIECTBIISIOIIMMU OOpa30BaTENbHYIO AESTEIBHOCTBY (C
JCUCTBYIONTUMHU U3MEHEHUSIMHU );
5. IIpukaz Muno6puayku PO ot 04.10.2010 Ne986 «O06 yrBepkaeHun QenepaibHbIX TpeOOBaHUHN K
00pa30BaTeNIbHBIM YUPEXKACHUAM B YacTH MHMHUMAJIbHOW OCHAIIEHHOCTH Y4eOHOro mpolecca U
000py10BaHUs yUEOHBIX TOMELICHUI»;
6. [TacnopT HarmoHampHOTO MpoekTa «O0pazoBanue» (yrB. npesuanymom Cosera mpu [Ipesunente PO
[0 CTPATErMYeCKOMY Pa3BUTHIO U HAMOHAIBHBIM POEKTaM, MPOTOKOJ 0T 24.12.2018 Ne 16);
7. TocymapctBenHas mporpamMma Poccuiickoit ®enepanuu «Pa3Butue oOpazoBaHus» (yTB.
[Toctanosnenuem IlpaBurenscrBa PO ot 26.12.2017 Ne 1642 (pex. ot 22.02.2021) «O6 yTBepxkaeHUN
rocynapcTBeHHOU mporpaMmmel Poccuiickoit denepanun «Pa3Butue 06pa3oBaHus»;
8. Tlpodeccumonanmpublii craHmapt «llemaror (memarorwueckas JAeATEIBHOCTh B JIONIKOJBHOM,
Ha4yaJIbHOM 00IIIEM, OCHOBHOM O0IIEM, CpeTHeM o01ieM 00pa3oBaHuy), (BOCITUTATEb, YIUTEIb));
9. Meroandeckue pEKOMEHIAITMU TI0 CO3JaHMI0 M (YHKIIMOHUPOBAHHUIO B 00IIe00pa3oBaTEIbHBIX
OpraHu3aIusaX, PacrojOKEHHBIX B CEIbCKOM MECTHOCTHM M MajbIX TOpojax, LHEHTPOB 0Opa3oBaHUs
€CTECTBCHHO-HAyYHOW H TEXHOJOTrHYecKord HampaBieHHocTeld («Touka poctay) (YTBEepkKIaCHBI
pacriopsbkeHreM MuHHCTEpCTBa pocBeteHus Poceutickoit @eneparuu ot 12 ssuBaps 2021 r. Ne P-6);
10. Metoauueckne peKOMEHAAIMU IO CO3JaHUI0 U (PYHKIMOHMPOBAHUIO IICHTPOB
«Touka pocta » Ha 6a3e 001E00pa3oOBaTENbHBIX OpraHnu3anuii (yTB. pacnopsbkeHHeM MUHHCTepCTBa
npocsernenus Poccuiickoit @epepanuu ot 12.01.2021 Ne P-4);
11. OcHoBHass  oOpa3oBaTeNbHAs  MporpaMMa OCHOBHOro  obmero oOpazoBanuss MKOY
«3umHukoBckass OOLL »
12. Tlonoxxenune o paboueit mporpamme yuuteiass MKOY «3umuankoBckas OOILL »
13. O.C. T'abpuensn, N.I'. OctpoymoB Xumus. MeToanueckoe mocooue K MporneaeBTHIECKOMY KypCy.
Broanslii kypc. 7 knace: yaebnoe nocodue M: «Jlpoda» 2009.
Hacrosimas pabGouas mnporpamMma pa3paboTaHa B COOTBETCTBUUM C OCHOBHBIMU TOJIOKEHUSIMU
(benepalbHOTO TOCYIapPCTBEHHOTO 00pa30BaTeNbHOTO CTaHAApTa OCHOBHOTO OOIIEro 00pa3oBaHUs MO
XUMHH, TUTAHUPYEMBIMHU pe3yabTaTaMH OCHOBHOTIO 0OIIero oOpa3oBaHHs [0 XUMUU, TPeOOBAaHUSMU
[IpumepHO#l OCHOBHOM 00pa3oBaTelbHONW NPOTpaMMbl M OPHEHTUPOBAHA Ha paboOTy MO y4eOHO-
Mmetoauueckomy komiuiekty YMK TIMabpuensua O.C., Octpoymos W.I'., Axnebunun A.K.
OO0masi xapakTepuCTHKA y4e0HOr0 nmpeaMera

B cootBercTBHM ¢ DenepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTeNIbHBIM CTaHAPTOM OCHOBHOTO
obmero o0pa3oBaHMsI y4allWecs JOJDKHBI OBJIQJeTh TAaKHUMH [I03HABATEIbHBIMU  y4eOHBIMU
JNeUCTBUAMH, Kak yMeHHe (GOpMYIUpOBaTh MPOOIEMYy M TUIIOTE3y, CTABUThH LIETH U 3a/1a4H, CTPOUTH
TUTaHbBI TIOCTHOKEHUS 1IeNIel U pellieH s MOCTaBICHHBIX 3a/1a4, TPOBOJAUTH SKCIIEPUMEHT U Ha €T0 OCHOBE
JIeNaTh BBIBOJIBI U YMO3AKIIOUEHUs, TPEJCTABISATh UX U OTCTaMBaTh CBOIO TOUKY 3peHus. Kpome atoro,
ydamecs OJDKHBI OBIa/IeTh IPUEMaMHU, CBS3aHHBIMU C OIpE/eICHUEeM MOHATHI: OrpaHUYHBaTh WX,
OIHCHIBATh, XapaKTEPU30BaTh U CpaBHUBATh. CIIe10BATENBHO, TPU N3yYEHUU XUMHUH B OCHOBHOM IIKOJIE
yuamuecs AOJDKHBI OBIAAECTh y4EOHBIMU JEHCTBUSMHU, MO3BOJSIONIMMH UM JOCTHYb JIMYHOCTHBIX,
MPEeIMETHBIX U METaIlpeIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.



[Ipenyaraemas mporpaMMa 1o XMMHH PacKpbhIBaeT BKJIAJ Y4€OHOTO MpeaMeTa B JOCTHKEHUE 11eJIeii OCHOBHOTO 00IIEro 0Opa3oBaHUs U OTPEACISICT BaKHEHIIINE
coJiepKaTelbHbIC JIMHUU IIPEIMETa:
1) «BemecTBO» — 3HAHUE O COCTABE M CTPOCHHUHU BEILIECTB, UX CBOWCTBAX U OMOJIOTMYECKOM 3HAUCHHUU;
2) «XMMHYECKasi peaKius» — 3HAHUE O TIPEBPAICHUSX OJHUX BELIECTB B IPYrHe, YCIOBUSIX MPOTCKAHUSATAKUX PEBPAIICHH U crioco0ax yHnpaBJICHHs PEaKIUSIMHU;
3)«IIpUMEHEHUE BEIIECTB» — 3HAHUE U OMBIT OE30MAaCHOI0 OOpaIlleHHs C BEIIECTBAMH, MaTepUAIaMH U TIPOLIECCaMK, HEOOXOAUMBIMU B OBITY U Ha TIPOU3BOJICTBE;
4) «A3bIK XUMHKW» — OIICPUPOBAHHE CHCTEMOW BaKHEHIINX XMMHUYECKUX TOHSATHH, 3HAHHMEC XUMHUYCCKONW HOMEHKIATYPhI, a TAKXE BIAJCHUE XUMHYCCKOM
CHUMBOJIMKON (XMMHUYECKUMH (POPMYyJIaMH U YPaBHEHUSMH ).
[TponeneBTHYECKUT KypC NpPHU3BaH, UCIOJB3YS HHTEPEC y4allUXCs K OKCIEpUMEHTaM, c(hopMuUpoBaTh yYMEHHE HAOIOJaTh, J€JNaTh BHIBOJABI HA OCHOBE
HaOJIIO/ICHUH, MOJIyYUTh MEepBOHAYaJIbHbIE MOHATHS O KJIaccaX HEOPraHWYECKUX BellecTB. Pemiate pacdeTHble 3ajjaud Ha OCHOBE MMEIOIMXCS 3HAHUU 110
MaTemartuke. Tak B 6 Kitacce B Kypce MaTeMaTHUKHU YYaIIHecs PelIatoT 33/1a4H Ha HAX0KICHHE YaCTH OTIIEIIOT0, CIIOJIb3YS 9TH 3HAHHS, MOKHO PEIIaTh 3a/1a4d Ha
HaX0X/I€HWE MacCOBOM J0JIM 3JIEMEHTA B BEILIECTBE M MACCOBOM JIOJIM BEIIECTBA B paCTBOPE.
C 2021 r. B mIkosie HaYMHAeT PYHKIMOHUPOBATh LeHTp "Touka pocra" eCTECTBEHHO — HAYYHOW U TEXHOJOTHYECKOW HANpaBICHHOCTEH, KOTOPHIN peIHa3HaueH
Ul pealu3alid OCHOBHBIX 00pa3oBaTeibHBIX HporpaMM 1o XuMuH. OcoOeHHOE 3HaueHUEe B MPENOJaBaHUU XMMHHM HMEET IIKOJIbHBIH XUMUYECKHM
AKCIEPUMEHT, B KOTOPBIM BXOAAT JEMOHCTPAIIMOHHBINA SKCIIEPUMEHT U CAMOCTOSITENIbHBIE TAOOpaTOpHbIE pabOThI yUalIuXcs Ha OCHOBE IIU(POBOH 1abopaTopuu.
Hcnonb3oBanue 060pyoBaHus B paMKax peannszanuu npoekra « Touka pocta» u opranuzanusi oOydyeHUe B COBPEMEHHOM 00pa30BaTeIbHOM LIEHTPE MO3BOJISET
BECTU aKTHUBHYIO COIIMAJIbHYIO JAEATEIbHOCTb. 3/1€Ch MPOBOISTCS OTKPBIThIE YPOKH, JabopaTopHble pabOThl M MpPaKTUYECKUE PAabOThI HA OCHOBE IM(PPOBOIL
nabopaTopuH.
bnaronapsi BHEpEHHUIO B IIKOJIBHYIO IIPOrpaMMy COBPEMEHHBIX 00pa30BaTENIbHBIX TE€XHOJIOTHMH Y IIKOJIBHUKOB PAa3BMBAETCS JIOTMYECKOE, aHAIUTHYECKOE U
TBOPYECKOE MBIILICHHE.
Paboyas mporpamMma npomneaeBTHYSCKOTO Kypca pa3padoTaHa Jjisl yJaliuxcsi /-X KIacCoB.
Leanb ydeOHOro Kypca 3axitodaercss B (POPMUPOBAHMM y OOY4YarOUIMXCSl LIEJIOCTHOIO IMPEACTABIECHUS O MUPE U POJM XMMHMU B CO3JIaHMM COBPEMEHHOM
€CTECTBEHHOHAY4YHO! KapTHHBI MHpa, B YMEHUU OOBACHATH OOBEKTHI U MPOLECCHl OKPYXKAIOLIEH AeHCTBUTENBHOCTH, UCIIOJIB3YsI ATl TOI0 XMMUYECKUE 3HAHUS,
BUJIETh U IOHUMATh LIECHHOCTh 00pa30BaHMsl, 3HAYMMOCTh XUMUYECKOT0 3HAHUS /ISl KaKJOT0 YeJIoBeKa.
JIaHHBIH Kypc CTaBUT CBOEH LIENIbIO PELICHHUE CJIeyIIUX OCHOBHBIX 32/1a4:

— IOATOTOBUTh YYalIUXCH K BOCHPUATHIO HOBOIO IIPEAMETa, COKPATUTh W OOJIErYUThaJaNTallMOHHBIN EPHOL;

— npoOyIUTh UHTEPEC K U3YUYEHHUIO XUMHUU;

— 00Yy4UTh NPOCTENIINM 3KCIIEPUMEHTAILHBIM HABbIKAM;

— cdopMUpOBaTh MPEICTABICHUE O XUMHUH KaK 00 MHTErpUPYIOIIEH HayKe.

Mecrto npeamera B y4eOHOM IJIaHe
VYuebHsIii m1aH cocraBnseT 34 yaca, 1 yac B Henenmo. Cpok peannzanuu padodeit yaeOHOM nporpaMmsbl OJIUH IO/,



IIVIAHUPYEMBIE PE3YJIbTATBI U3YUYEHUA XUMUHU

7 KJIIACC
JIMYHOCTHBIMH pe3y/IbTaTaMU U3y4eHHUs Kypca « XUMHs» B 7-M Ki1acce sBisieTcst (GOpMUPOBAHHE CIEIYIONINX yMEHHIHA:
B 11eHHOCTHO-OpHEHTAIIMOHHOH cdepe:
—  4YyBCTBO I'OPJIOCTHU 33 POCCUNCKYI0 XUMHMUYECKYIO HAyKy, T'YMaHU3M, OTHOILIEHUE K TPYAY, LIEJIC€YyCTPEMIICHHOCTD;
—  (opMHpOBaHKE IIEHHOCTHU 370pPOBOro M 0e30macHOro odpas3a >KM3HM; YCBOCHHE MPABUJ MHIMBHIyaJIbHOTO U KOJIJIEKTUBHOTO 0€30M1aCHOrO MOBEACHUS B
Ype3BhIYANHBIX CUTYALUSIX, YTPOKAIOUIUX KU3HU U 310POBbIO JIIOJEH;
B tpynosoii chepe:
— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JalIbHEHIIIEeH 00pa3oBaTeIbHOM TpaekTopuu; B mo3HaBarensHo# cdepe:
— YMEHHE YIPABJISTh CBOEH MO3HABATEIBHOM JIEATEIbHOCTBIO;
—  (OpMHpOBaHHE OCHOB 3KOJIOTUYECKOW KyJIbTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJOTHYECKOTO MBIIJICHHS, pPa3BUTHE OIbITA
9KOJIOTMYECKHU OPUEHTUPOBAHHOM pehIeKCUBHO- OLIEHOYHON U MPAKTUYECKOM JIEATEIbHOCTH B )KU3HEHHBIX CUTYaIUSX.
MeranpeagMeTHBIMH Pe3yJIbTATAMM U3Yy4eHUS Kypca «XUMHUS» B /-M Kjacce SBISIFOTCS (POPMUPOBAHUE CIIEIYIOIIMX YHHUBEPCAIbHBIX Y4€OHBIX AEHCTBHIA
(YYD).
— YMEHHE CaMOCTOSTEIbHO OMPEIENATh LT CBOEro OOy4deHMs, CTaBUTh U (OPMYIUpOBATH [jsi ceOs HOBBbIE 33Jayd B yu€Oe U IMO3HABaTEIbHOU
NEeSATENbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHICBOEH MTO3HABATEIBHON JEATEIBHOCTH;

— YMCHHUC CaAMOCTOATCIIBHO IINIAHUPOBATb IIYTU JOCTUIKCHUA ueneﬁ, B TOM 4YHMCJIC aJIbTEPHATHUBHBIC, OCO3HAHHO BBI6I/IpaTB HauboJee BCPCPGKTHBHBIC CITIOCOOBI
PCUICHHUA yLIe6HBIX " IO3HaBaTCJIbHbIX3aaa4,

— YMEHHE COOTHOCHTb CBOM JEHCTBHS C IUIAHUPYEMBIMU pe3yJabTaTaMH, OCYLIECTBIISTh KOHTPOJIb CBOEH MAESITENbHOCTH B MPOILIECCE TOCTHIKEHHS
pe3ynbTaTta, ONpeAessaTh CIOCOObl JACUCTBUN B pamMKax MPEAJIOKEHHBIX YCIOBUN M TpeOOBaHH, KOPPEKTHPOBATh CBOM JIEHCTBUS B COOTBETCTBUU C
W3MEHSIIONIeHCS CUTyaluei;

— YMEHHE OILICHHUBATh MPABMILHOCTD BBITIOJHEHUS Y4eOHO 3a/1a4, COOCTBEHHbIE BO3MOYKHOCTH €€ PEIICHUS;

— BIIaJICHHE OCHOBAMHU CaMOKOHTPOJISl, CAMOOLIEHKH, PHUHSTUS PELICHUIl W OCYIIECTBIECHUS OCO3HAHHOTO BbIOOpa B y4eOHOW M MO3HABAaTEIbHOMN
NesITeNIbHOCTH;

— YMEHHUE OTpENeNATh MOHATHS, CO3/laBaTh OO0OOIIEHHWs, YCTaHABIMBATH AHAIOTHH, KIACCU(UIIMPOBATh, CAMOCTOSATENBHO BHIOUpPATh OCHOBAHUS U
KpUTEpUU A7 KiIacCU(UKALUY, YCTaHABIMBATh MPUUMHHO-CIEJACTBEHHBIE CBS3H, CTPOUTH JOTHYECKOE PACCYXJCHHE, YMO3aKIodeHne (MHIYKTHBHOE,
JIeIyKTUBHOE U 110 aHAJIOTUH) U JIENIaTh BBIBO/IBI,

— YMEHHE CO3/1aBaTh, IPUMEHATH U TPeoOpa30BhIBaTh 3HAKKU U CUMBOJIBI, MOJICTIH M CXEMBI JIJISl pellieHus] y4eOHBIX U MMO3HABATENIbHBIX 33/1a4;

— YMEHHUE OPraHU30BbIBaTh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO ACSITENLHOCTh C YUUTENEM M CBEPCTHUKAMH; pad0TaTh WHIANBUAYAJILHO U B TPYIIIE:
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HaxoauTh oOIIee pemeHne W paspeniarb KOHQIUKTH Ha OCHOBE COTJIACOBAHMS IMO3UIMHA M yuéTa MHTEPEcOB; (HOPMYIHPOBATh, apIYMEHTUPOBATH U
OTCTanuBaTh CBOE MHEHIUE;

— YMEHHE OCO3HAHHO HCII0JIb30BaTh PEUEBbIE CPEACTBA B COOTBETCTBUU C 33Jaueli KOMMYHUKALIUU JIs1 BBIPA)KEHUS CBOMX YYBCTB, MBICJIEH U IOTPEOHOCTEN;
IJIJAHUPOBAHUS U PETYJSLIMYA CBOEH AEATEIIBHOCTH; BIAJICHUE YCTHON Y IIMCbMEHHOM pe4bl0, MOHOJIOTMYECKON KOHTEKCTHOU PEUbIo;

— (opmupoBanue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIOIH30BaHUS MH(POPMAITMOHHO- KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

— (GOopMHUpOBaHHWE W PA3BUTHE JKOJOTHYECKOTO MEBIILICHUS, YMEHUE MPUMEHITh €r0 B IO3HABATEIIPHONH, KOMMYHUKATHBHOW, COIMAIBLHOW TMPAKTUKE H
npoheccHoOHaTbHON OPHEHTAIHH.
IIpeaMeTHbIMU pe3yabTaTaMM H3yYCHUS Kypca « XUMHs» B 7-M KJIacce SBISTIOTCS (OPMUPOBAHUECTIEAYIOMINX YMEHHN:
B no3naBarensHoi cdepe:
— JaBaTh ONPEICIICHUS W3YYCHHBIX TMOHATHH: «XHUMHUYECKUN DIIEMEHT», «aTOM», «HOHY,
«MOJIEKYNIa», «IPOCTBIE W  CIIO)KHBIE BEIECTBAa», «BEUIECTBO», «XUMHUECKass (opMmyrnay,
«OTHOCHUTEJbHAsI aTOMHash Macca», «OTHOCHUTEIbHAs MOJEKYJISpHAs «Macca», «BaJEHTHOCTHY,
KKPUCTAJUTUYECKAsT PEIIeTKay», «UHAUKATOPY, «IEPHOIMUYECKHA 3aKOHY», «IIepHOANYecKas TaOIuIay,
«XHUMHYECKast PeaKIusD», «XUMHYECKOE YPABHEHUEY;
— OTIMCHIBATH IEMOHCTPAIIIOHHBIE U CAMOCTOSITEIIHHO MMPOBEACHHBIC XUMHUECKUE IKCTICPUMEHTHI,
— OMHCHIBaTh M pa3iuyaTh MPOCTbIE U CIOXKHBIE BEUIECTBA, XHWMHUYECKHE peaKUUU;KIacCU(UIUPOBATh U3YYEHHbIE OOBEKTHI U SBICHMUS;
— JenaTh  BBIBOABI M yYMO3AaK/IIOUEHHS W3  HAOMIOAEHMM, M3YyYEHHBIX XHMHYECKHX3aKOHOMEPHOCTEH;
— CTPYKTYpPUPOBATh U3YUEHHBII MaTepHrall U XUMUYECKYI0 HH(POPMAIHUIO, TOJIY4EHHYIO U3 APYTUXUCTOYHUKOB; MOJICTUPOBATH CTPOCHHUE MTPOCTHIX MOJIEKYJT;
B ieHHOCTHO — OpHieHTAITMOHHOM cdepe:
— aHAJIM3UPOBaTh W OLIEHUBATh IIOCJIEICTBUSA [UISl OKpYXKarolied cpeapl OBITOBOW  HIPOU3BOACTBEHHOM JEATEIHLHOCTH YEJIOBEKa, CBSI3aHHOM C
nepepaboTKOM BEIIECTB;
B tpynosoii chepe:
— MIPOBOJUTH XUMUYECKHH dKCIIepUMEHT; B cdepe 6e30macHOCTH KU3HEIEATEIbHOCTH
— OKa3bIBaTh MEPBYIO MOMOIIL MPU OTPABJICHUAX, 0KOTaX M JPYTUX TpaBMaX, CBS3aHHBIX CBEHIECTBAMH U JaOOpPaTOPHBIM 000PYAOBAHUEM.

OcHOBHBIE MIOHATHS XUMHH (YPOBEHb AaTOMHO-MOJIEKYJISPHBIX MPeJcTABIeHUIT) BbINYyCKHIK HAYYHTCH:
* OIIUCHIBATh CBOIMCTBA TBEP/BIX, )KUKUX, Ta3000pa3HbIX BELIECTB, BIJEIASA UX CYLLIECTBEHHbIE IPU3HAKH;
* XapaKTepU30BaTh BEIIECTBA [0 COCTAaBY, CTPOCHUIO M CBOMCTBAM, YCTAHABIIMBATH NMPUYMHHO- CIEICTBEHHBIE CBSA3M MEXIY JAHHBIMU XapaKTEPUCTUKAMU
BEIIECTBA;
* pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX IOHITHH «aTOM», «MOJIEKYNIa», «XUMUYECKUH 3JIEMEHT», IPOCTOE BEIIECTBO», «CIOXKHOE BEIIECTBOY,
«BAJIEHTHOCTBY, HCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XHUMUM;



* 1300pakaTh COCTAaB MPOCTEHIINX BEIIECTB C MOMOIIBIO XUMHUYECKUX (POPMYIT U CYHTHOCTh XUMUYECKUX PEAKLIUH C IOMOIIBIO XMMUYECKHX YpaBHEHUI,

* BBIYUCJISITH OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELLIECTB, a TAK)KE MAaCCOBYIOJI0JII0O XMMHUECKOI'O AJIEMEHTA B COCMHEHMSIX JJIs1 OLICHKU
UX MPAKTUYECKON 3HAYUMOCTH;

* M10JIb30BAaThCS J1a00pATOPHBIM 000PYIOBAHUEM U XUMUYECKOH MOCYI0H;

* POBOJUTH HECIIOKHBIE XUMHUECKUE OTIBITH M HAOMIOACHUS 32 M3MEHEHUSIMU CBOWCTB BEILIECTB B MPOLIECCE WX MPEBpAIEHUI; COOIIOAATh MpaBUiIa TEXHUKU
0€301MaCHOCTH TIPH MPOBEACHUH HAOIIOCHUN U OTIBITOB.

BbINyCKHUK NOJYYHT BO3MOKHOCTH HAYYUTHCS:

* IPaMOTHO 00pAIaThCs C BEIIECTBAMHU B TIOBCEIHEBHOM KHU3HH,

* 0CO3HaBaTh HEOOXOJUMOCTh COOTIOACHUS MPABUI FKOJIOTMUECKH O0€30I1aCHOTO MOBEICHUS B OKpYKaloIled NPUPOIHOH CpeIe;

* [IOHUMATh CMBICII U HEOOXOAUMOCTh COOJIOZCHMSI MIPEANMCAaHUM, IPEIaraéMbIX B MHCTPYKIMSIX IO UCIIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHUH U
Ap-;

* HCII0JIb30BATh MPUOOPETEHHBIE KITIOUEBbIE KOMIIETEHTHOCTH ITPH BBITIOJIHEHUH HCCIIEA0BATENbCKUXIIPOEKTOB 10 U3YYEHUIO CBOWCTB, CIIOCOOOB MOJYyYEHHS U
pacrno3HaBaHUsI BELECTB;

* pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HCIIOJb3yd CpPEJCTBAa YCTHOM M NHCbMEHHON KOMMYHHMKAIlMM TpHU paboTe ¢ TEeKCTaMH Y4eOHUKA U
JIOTIOTHUTEIBHOU JIUTEPATypOi, CHpPaBOYHBIMU TaOIUI[AMH, MHPOSBIATH TOTOBHOCTh K YBAXKEHUIO HMHOMW TOUYKHM 3pEHHS] IpPU OOCYKJIEHUU pe3ylbTaTOB
BBITIOJTHEHHOUW paOOTHI;

* OOBEKTUBHO OLIEHMBaTh HMHGPOPMAIMIO O BEIIECTBAX M XUMHUYECKHX IIpoleccaX, KPUTHUYECKH OTHOCHTbCA K IICEBIOHAYyYHOW HHpopManuu,
HeZ0OpOCOBECTHOM pekiiaMe, Kacarolleiicsl HCTI0Ib30BaHUsl Pa3INYHbBIX BELIECTB.

MHoroo0pa3ue XMMHUYECKHUX PeaKkuuii
BbINyCKHUK HAYYUTCS:
*  OOBSICHATH CyTh XMMHUYECKUX MPOIECCOB U X MPUHIUITUAIBHOE OTIHYNE OT PU3NUECKUX;
*  Ha3bpIBATh [IPU3HAKU U YCIOBUS NPOTEKAHUS XUMHUYECKUX PEaKLIUN;
*  BBIABIIATH B IIPOLIECCE SKCIEPUMEHTA MIPU3HAKHU, CBUJIETEIBCTBYIOLIME O MPOTEKAHUU XUMUYECKOHpEaKLny;
*  [PUTOTOBJISITH PACTBOPHI C ONPEAEIEHHON MacCOBOM J0JIEH paCTBOPEHHOTO BEUIECTBA.
BpInyCKHUK MOJTYYHT BO3MOKHOCTD HAYYUTHCH:
* OpraHu30BbIBAThH, IPOBOJIUTH YUEHUYECKHE MMPOEKTHI 10 UCCIIEIOBAHUIO CBOMCTB BEUIECTB, MMEIOUIMXBAXKHOE MPAKTHUECKOE 3HAUCHHE.

Coaep:xkanue yueoHoro npeameral iaBa |. Xumus B uentpe ecrecrso3Hanus (114)
[Ipeamer xumuu. XuMusi — 4acTh €CTECTBO3HAHMs. B3aMMOOTHOIIEHUsI YenoBeKa UM OKpyxaromero mupa. I[Ipenmer xumun. @usnyeckue Tejaa U BEUIECTBA.
CaoiicTBa BeniecTB. [[puMeHeHne BelecTB Ha OCHOBE UX CBOMCTB.
Habmtonenue 1 KCepuMEeHT Kak METOJbl M3y4eHUsl eCTEeCTBO3HAHUA U XUMHH. HabmroieHue Kak OCHOBHOM METOJ| TO3HAHUS OKPYXKAIOIMIeTo MUpa. Y CIOBUA
npoBeneHus: HaOmoneHus. ['umoreza. Dxcnepument. BeiBoa. Ctpoenue mnamenu. Jlabopatopus u o6opyaoBanue. MoaenupoBanue. Mojenb, MOJICIUPOBAHHE.
OcobenHoct MojnenupoBaHust B reorpaduu, ¢usuke, Owonoruu. Monenn B Ouonornu. Mynsoku. Mogaenu B dusuke. DnektpodopHas MallvHA.
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I'eorpaduueckne Mozaenu. XUMUYECKHE MOJETH: MpeIMEeTHbIE (MOJEIU aToMa, MOJIEKYN, XUMHUYECKUX W TPOMBINUICHHBIX MPOU3BOJCTB), 3HAKOBBIC, WIIH
CHMBOJIbHBIE (CUMBOJIBI 3JIEMEHTOB, ()OPMYJIIBI BELIECTB, YPABHEHUS PEAKIIUN).

Xumudeckue 3Hakd U GopMynbl. XUMHUECKUI 31eMeHT. XUMHUYECKHe 3Haku. VX o0o3HaueHue, mpousHoueHne. XuMuieckue Gpopmyiisl BeuiecTs. [Ipocteie u
clokHbele BeniecTBa. WMHaekchl M ko3¢ ¢uimenTsl. KauecTBEeHHBI M KOJIMYECTBEHHBIH COCTAB BEUIECTBA. XUMHS M (HU3HKA. YHUBEPCAIBHBI XapakTep
MOJIO)KEHUW MOJIEKYJISIPHO-KUHETUYECKON Teopuu. [loHATHS «aTomy,

«MoJeKyna», «uon». CtpoeHue Bemiectsa. Kpucramiueckoe COCTOSHUE BEIIECTBA.

Kpucrannuueckue permetkn TBepasix BemecTB. Juddysusa. bpoyHoBckoe npmxenne. BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUs. ArperaTHbIE
coctosiHUsl BemiecTB. IloHsATHEe 00 arperaTHOM COCTOSHMM BemiecTBa. Du3nueckne W XMMHUYECKUE SBJICHUS. 1'a3000pa3Hble, )KUIKUE W TBEPIbIC BEIIECTBA.
Amop¢HbIe BeliecTBa.

Xumus u reorpagus. Ctpoenue 3eMiu: sapo, MaHTHs, Kopa. Jlutochepa. MuHepansl U ropHble mopoabl. MarmMatudeckiue U ocajlouHble (HEOpraHu4ecKue U
OpraHMYEeCcKUe, B TOM YHCIIE U TOPIOYHE) MTOPOIBI.

Xumus u Onosorusi. XuMHUYECKUN COCTaB KMBOM KIIETKU: HEOpraHudeckue (BoJla U MUHEpAJIbHbIE COJIM) M OpraHudeckue (OenKu, )KUpPbI, YIIIeBObl, BATAMUHbI)
BelecTBa. bruosornyeckas pojb BoAbl B xuBOU kieTke. doTocuHTe3. Xnopouiui. bruonornueckoe 3HaueHue KUPOB, OCIKOB, 3(PUPHBIX Macend, yriieBOJIOB U
BUTAMUHOB JIJIS )KU3HEIEATEIbHOCTH OPraHU3MOB.

KauecTBennbsie peakium B XxuMmuu. KadecTBeHHbIE peakiuu. Pacrno3HaBaHuE BENIECTB C MOMOIIBI) KAa4eCTBEHHBIX pPEAKUHUN. AHATUTHUYECKUA CHUTHAI.
OmnpenenseMoe BEIIECTBO U PEaKTUB Ha HETO.

Jemoncmpayuu: Konnekuus pa3mTudHbIX IpeaMeToB win (oTorpaduii mpeIMeToB U3 aTIOMUHHUS 7Sl WIUTIOCTPAIMK UJIEU «CBOMCTBA — IMPHUMEHEHHUey. Y4yeOHoe
000pyI0BaHue, UCTIOJIB3YEMOE Ha ypoKax (pu3uku, OMOI0THH, Teorpaduu U XUMHUH. DIIEKTpo(opHas MalIuHa B JCHCTBUN.

I'eorpadmueckue moxenu (rinolyc, kapra). buonornyeckue moaenu (MyJIsDKM OpPTraHOB M CHCTEM OPraHOB PAaCTCHMM, )KUBOTHBIX M 4elioBeKa). dusznyueckue u
XMUMHYECKHE MOJIETT aTOMOB, MOJIEKYJI BEIIECTB U KpUCTAITNYECKUX pemeTok. OObeMHBIE U MIApOCTEPKHEBBIE MOJIEH BOJIbI, YIJIEKHCIOTO U CEPHUCTOTO ra3oB,
MeTtaHa. OOpa3ibl TBEPAbIX BEUIECTB KPUCTATUIMYECKOTO CTPOCHHUS.

Monenu KpucTaJuIMuecKuX pernieTok. Bosa B Tpex arperatHbix cocTosHUAX. KoJeKus KpucTalInuecKux U aMop(HbIX BenlecTs U u3aenuit u3 uux. Komnexuus
MUHEPAJIOB (JIa3ypUT, KOPYH/, XaJIbKOMUPUT, (IIIOOPUT, rainut). Kosuekuus ropHbIX nopoa (TpaHUT, pa3indHble GOpMbl KaJdbIIUTa —MeEN, MPaMop, U3BECTHSIK).
Komnekuust roprounx uckonaempix (HeTh, KAMEHHBIN yTroJib, CJIAHIIBI, TOPD).

Lemoncmpayuonnvle sxcnepumenmol: Hayunoe HaOmionenue u ero onucanue. M3ydenue crpoenus maMmeHd. COupToBasi SKCTpaKus XJI0podusuia U3 3eeHbIX
TUCTheB pacTeHuil. «llepenuBanue» yriekucaoro ra3a B CTakaH Ha ypaBHOBENIEHHBIX Becax. KauecTBeHHas peakuusi Ha kuciopos. KauecTBeHHas peakuus Ha
YTJIEKUCIIBIM Tas3.

Jlabopamopuvie onvimul: PacnpocTpaHeHHE 3alaxa OJEKOJIOHA, AYXOB MM Je30/0paHTa Kak mpoiiecc auddysuu. Habnrompenue OpOyHOBCKOTO ABHKCHHUS
YacTUYEK YepHOU Tymu mnoj Mukpockornom. Juddysus nepmanranara kanus B xenatune. O6HapyxxeHue d3QUpPHBIX Macell B anellbCHHOBOW Kopouke. M3ydeHue
IpaHUTa C MOMOIUIBbIO YBEIMUYUTEIBHOTO cTekna. OnpeeneHue coiep)kaHusi BoJbl B pacTeHuu. OOHapyKeHHe Macia B CeMeHaX I0/ICOJHEUYHUKA U T'PELKOTO
opexa. OOHapyXeHHEe Kpaxmaja B MIIEHUYHOM Myke. B3aumozelicTBue ackopOMHOBOW KHCIOTHI ¢ HoaoM (ompexaeneHue BuTamMuHa C B pa3iMyHBIX COKAaX).
[TpoayBaHue BbIIBIXa€MOT'0O BO3/lyXa Yyepe3 U3BECTKOBYIO Boly. OOHapyKeHHEe N3BECTKOBOM BOJIbI CPE/I PA3TUYHBIX BEILIECTB.

Homawmnue onvimwr: V3roToBineHHe Mojeneld MOJIEKYJd XMMHUYECKMX BellecTB W3 miacTwivHa. Juddy3us caxapa B Boje. ONbITHI ¢ MYCTOH 3aKpBITOM
IUTACTUKOBOM OyThUTKOM. OOHapyXeHHe Kpaxmalla B MPOIyKTax MUTaHU; S10I0KaX.

IIpakmuueckasn paboma Ne 1. 3HakoMCTBO ¢ 1abopaTopHBIM 000pyaoBaHueM. [IpaBuia TeXHUKNOE30MaCHOCTH.

Ipakmuyeckasn paboma Ne 2. HabmoieHue 3a ropsiiei cBe4oil. Y CTpoiucTBO U _Pa60Ta CIIUPTOBKH.



I'aasa Il. Matemarnka B xumuu (9 4)

OTHocHUTeNbHASA aTOMHAas Macca sneMeHTa. MonekynsapHas macca. OnpeaeneHrne OTHOCUTENFHONW aTOMHOM MAacchl XUMHUYECKUX dJieMeHTOB 1o Tabmuue . U.
MenneneeBa. HaxoxieHHE OTHOCUTEEHOWMOJIEKYIISIPHOM MaccChl 10 (OopMyJie BEIIECTBA KaK CyMMbI OTHOCHUTEIBHBIX aTOMHBIX Macc, COCTABJISIONINX BEIIECTBO
XUMUYECKUX 3JIEMEHTOB.

[TonsiTE O MaccoBOH J10JIe XMMHYECKOTO 3JIEMEHTa (M) B CIOXHOM BEIIECTBE M €€ pacueT 1o (opmyne BemectBa. HaxoorcoeHue gopmynvi ewecmea no
BHAYEHUAM MACCOBLIX Q0 00PA3YIOWUX €20 IIeMeHmO8(0/1s 08YXUACOBO20 U3YUeHUs KVPCAQ).

Yucrele BenjectBa. CMecu. I'ereporeHHble 1 TOMOT€HHbIE cMecH. ['a3000pa3Hbie (BO3yX, IPUPOAHBIN ra3), kuakue (HeQTb), TBepAble cMecu (TOpHbBIE TOPOIbI,
KYJIMHApHbIE CMECU U CUHTETUYECKUE MOIOILIUE CPEACTBA).

O6bveMHas noiist raza B cmecu. OnpeneneHne 00beMHOM 10H Ta3a (@) B cmecn. CoctaB aTMOC(EpHOTOBO3/yXa H MPUPOTHOTO ra3a. Pacuer oObema joim rasza B
CMECH TI0 ero 00beMY U Ha00OPOT.

MaccoBast nonst BemectBa (®) B pactBope. KoHnreHtpanus. PacTBopuTenb M pacTBOpEHHOE BellecTBO. Pacdyer macchl pacTBOPEHHOIO BEIECTBA IO Macce
pacTBopa U MaccoBOH J10JI€ paCTBOPEHHOI'O BELIECTBA.

[TonsTHe 0 unMcTOM BellecTBE M mpuMmecH. MaccoBast 1ol mpuMecu () B oOpaslie ucxofHoro BemiectBa. OCHOBHOE BemllecTBO. PacueT macchl OCHOBHOTO
BEIIECTBA 10 MAcCe BEIIECTBA, COJEPKAIIEro ONMPEIeIEHHYI0 MAaCCOBYIO 100 TPUMECEH.

Hemoncmpayuu: Koinekius pa3iuyHbIX BUJOB Mpamopa U u3zenuil u3 Hero. CMech peYHOrO M caxapHOro Iecka W ux pasnenenue. Komnekuus Hedptu u
HedrenpoaykToB. Komiekius ObITOBBIX cMeceid. JlmarpamMmma coctaBa aTMocepHoro Bo3ayxa. Jlmarpamma coctaBa npupoaHoro rasa. Komrekmus «MuHepais
Y TOpHbIE TIOPOJIBD».

Lomawnue onvimei: I3yueHne coctaBa HEKOTOPHIX OBITOBBIX U (hapMalleBTUYECKUX MTPEnapaToB, COACPKAIIUX ONPEACTICHHYIO OO MPUMECEH.

Ilpakmuuecxas paboma Ne 3. IIpuroroBiaeHne pacTBopa ¢ 3aJIlaHHON MacCOBOH J0JIel paCTBOPEHHOTO BEIIECTBA.

Iaasa ll1. SIBaenns, npoucxoasimue ¢ Bemecrsavu (11 )

Paznenenune cmeceii. CiocoObl pa3zeneHus cMeceil M OYMCTKa BemiecTB. HekoTopele mpocTeliiue crocoObl pa3esieHHsl CMECEeil: TpOocenBaHue, pas/ieiicHue
cMecell MOPOIIKOB >Keje3a M Cepbl, OTCTauBaHWe, ACKAHTalUs, LUEHTpU(YrupoBaHHE, DPa3/JeiCHHE C TOMOMIbIO JIEIUTEIbHOM BOPOHKH, (UIBTPOBAHHUE.
OwibTpoBaHue B 1abopatopuu, ObITY U Ha ipou3BoAcTBe. [loHsTe o unbTpare.

AncopOuus. Tlonstue 00 aacopOruu U ancopOeHTaX. AKTUBHPOBAHHBIM Yrojib KaK BaXHEHUIIUH aicoOpOCHT. YCTPONCTBO MpoTHBOrasa. J(ucTwiuisanus, wid
neperonka. Jluctuiuisinus (MeperoHka) Kak IPOLecC BBIIEICHUS BEIIECTBA M3 JKMIKOM cMmecu. JIMCTUIUIMpOBaHHAs BoJa U 0OJacTu ee IpUMEHEHHUS.
Kpucrannuzanus wiu BeimapuBanue. Kpucramnuzanuss U BbIIapuBaHuE B J1a0opaTopuu (KpUCTAIU3aTOpbl U (GapdopoBble YaIIKU A BbIMApUBaHUS) U
npupose. [leperonka nHegtu. Hedrenpoaykrel. @pakiimoHHas neperoHka >KMIKOro BO3AyXa.

XUMHUYECKUE PEaKUUU. YCIOBUS MPOTEKAHUS U MPEKPAIICHUS XMMUYECKUX peakiui. XMMHUYECKHE PEeaklUHUH Kak MPOLECC NMPEBPAILEHHs] OJHUX BELIECTB B
apyrue. YcnoBus IPOTEKaHUs U MPEKpaIleHnss XUMUYeCKUX peakunii. COMpUKOCHOBEHUE (KOHTAKT) BEIIECTB, HAarpEeBaHUE.

Karanuzatop. Muruburop. YnpasineHue peakiiusiMu TOPEHUSL.

[Tpu3Haku XuMHUecKuX peakiuid. [Ipu3HaKy XMMHYECKUX peakifil: N3MEHEeHHE 1LBeTa, 00pa30BaHUE OCAJKa, PACTBOPEHUE IMOJYYEHHOTO OCajKa, BbIJECICHHE
rasa, OsIBJICHUE 3a1axa, BbIIEJICHUE WIH NTOTJIOIEHUE TETUIOTHI.

Hemoncmpayuu: @uietp LotTa. Boponka broxnepa. YcranoBka /Ui GuibTpoBaHUs 1Mo BakyyMoM. PecniupatopHble Macku U MapiieBble MoBsi3ku. [IpoTuBoras
u ero ycrpoiictBo. Komnekuus «HedTs 1 HehTenpo1yKThI».

Lemoncmpayuonnuvie sxcnepumenmul. PazneneHne cMecu NOPOILIKA CEPHI U XKEJIE3HbIX ONWIOK. Pa3neneHue cMmecu mopouka cepel U necka. Paznenenue cmecu
BOJIbI M PACTUTEIBHOTO Macja CIIOMOIIBIO JeTUTeNbHONH BOPOHKH. [losydeHne qUCTUINTMPOBAHHON BOIBI C MOMOUIBIO JJAOOPATOPHON YCTAaHOBKH JJISl IEPErOHKU
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KHUIKOCTEeW. Pa3ienenne cMecu mepMaHraHaTa M JUXpoMmaTa Kalus CIOCOOOM KpHCTalIM3almu. B3anMomelcTBHe KeNe3HBIX ONMUIOK M MOPOIIKAa Cepbl MpU
HarpeBaHuu. [loilyueHue yriekuciaoro rasa B3auMOJIEHCTBHEM MpamMopa C KHCIOTON M OOHapy)KeHHE €ro ¢ IOMOIbBIO U3BECTKOBOM BoJbl. Karamutuueckoe
pasiiokeHue nepokcuaa Bojgopona (karamusatop —auokcua Mapradma (IV)). OOHapyxkeHHe pacTBopa IIEIOYd C MMOMOIIBI MHAMKATOpa. B3anmoseiicTBue
pacTBopariepMaHraHara Kajus ¥ pacTBOpa JuxXpomaTa KaJlusi ¢ pacTBOPOM cyib(puTa HaTpus. B3auMopaelcTBie pacTBOpa epMaHraHata Kajlusi ¢ aCKOpOMHOBOM
KUCIIOTOH. B3amMoseiicTBre Xiopuaa kelie3a ¢ KEITOH KPOBSHOM CONBbI0 M THAPOKCHIOM Harpusi. B3ammopeiictBue runpoxcuma sxenesa (I11) ¢ pactBopom
COJISTHOM KMCJIOTBI.

Jlabopamopuvie onvimui: AncopOnus KyKypy3HbIMH NTaJJOYKaMU IapOB NaXy4yux BellecTB. M3yueHue ycTpoiicTBa 3aKUrajiki U IJIaMEHH.

Lomawnue onvimul: Pa3feneHue cMecu Cyxoro MOJOKa M pedyHOro necka. OTcTauBaHME B3BECH INOPOIIKA JUIsl YUCTKU HOCYZAbl B BOAE U €€ JEKAHTalUs.
AgcopOrusi aKTUBHPOBAHHBIM YTJIEM KPACSIUX BEIIECTB IMETCU-KoJIbl. PacTBopenne B Bojae Taderku acimpuHa YIICA. [IpurorosiieHne M3BeCTKOBOM BOJBI U
onbIThl ¢ HeWl. 3yuenue cocraBa CMC.

Ilpakmuueckas paboma Ne 4. BeipanuBanue KpUCTAIOB COJU (JIOMAITHUI SKCIIEPUMEHT).

Ipaxmuueckasa paboma Ne 5. O4ncTKa OBapeHHOM COJIU.

Ipaxmuuecxas paboma Ne 6. 3ydenue mporecca KOppo3uu xKelesa.

I'nasa IV. Pacckasbl no xumuu (34)

VYuennueckas koHpepeHuus. «Bolgaromuecs pycckue ydeHble - XUMUKIY.

Konkypc cooOmiennii yuamuxcs. «Moe 1r00uMoe XUMHUYECKOe BEIIeCTBO» (OTKphITHE, NoJMydeHne u3Hadenue). Konkypc yaennueckux npoekron. Konkypce
MOCBSIIEH N3YYEHUIO XUMHUYECKUX PEaKLIUM.



KaﬂeHnapHo — TCMATUYCCKOC IJIAHUPOBAHNC

7 KJacc

Ne ypoxka

HaunmenoBanue
paszzaena

Tema ypoka Hucno yacos

DneMeHTBI CoJIepKaHus

[Tepuon

Tema 1. Xumus 6 yenmpe ecmecmeosnanus (11

uacos)

XnMus KaK 9acTh €CTECTBO3HAHMS. 1

EcrecTBO3HaHMEe - KOMIUIEKC HayK oO
pUpoO/IE.

[TonoxxutenpHOE W OTpPHUIIATEIHLHOE
BO3JICWCTBHE UEJOBEKAa Ha MPHUPOIY.
IIpenmer xumuu. Tema u BemiecTsa,
CBOMCTBaA BEIIICCTB Hu OCHOBA
MIPUMEHEHUSI.

JI.1 - KoJaeKIus TeJI U3 OJHOTO BEIIEeCTBA
WJIM MaTepualia

J.2. xommekumsi Ted W3 aJIOMUHHS
(cBolicTBa - MPUMEHEHHE).

JI.L1: - OmnmcaHnue BemecTB: BOJA,
YKCYCHasi KUCJI0Ta, A TFOMUHUMH.

1 "Henensa

MeTop! U3y4eHHS €CTECTBO3HAHMS 1

HaGmonenue, ero ycnoBHs MPOBEACHHUS,
SKCIIEPUMEHT, THIOTE3a, JTadopaTopus,
CrocoObl (PMKCHPOBAHHS PE3yIbTaTOB.
HaGmonenue, ero ycioBusi IpoBeICHUS,
SKCIIEPUMEHT, THIOTE3a, JTadopaTopus,
CrocoObl PUKCUPOBAHUS pe3ynbTaToB. /1.
3 - yueOHOe obopynoBaHue,
UCIIOJIb3yeMOe NIPU U3y4eHUH OMOJIOTHH,
¢busuku, reorpaduu.

JI.2 -1 cTpoeHHe ITaMEHH CITUPTOBKH.

HUcnoab3oBanue Hu(ppPoOBOro
odopynoBanuss «Touka pocray u
KOMILJIEKTAa CONYTCTBYIOLIMX
3JIEMEHTOB /JI1 JKCIIEPUMEHTa 110
XMMHH.

2 "Henens
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IT/p Nel

3HAKOMCTBO C 1TaOOPaTOPHBIM
obopynoBanueM. [IpaBuna 6e3onacHoOCTH IpU
paboTe B XUMHUYECKOM KabuHeTe

[IpaBmia  paboTel B IIKOJIBHOM
nabopatopuu. JlabopaTopHas mocyna u
000pyI0BaHUE. 3HaKOMCTBO C
MUKPOXUMUYECKOM naboparopueii.
ITpaBuiia TeXHUKH OE30MIACHOCTH.

3 Henens

I1/p Ne2

Habmtoenue 3a ropsiieii cBedoil. Y cTpoicTBO
CIUPTOBKH. [IpaBuna paboThl c
HarpeBareIbHbIMU IpHOOpaMu

[IpaBuia  TexHUKH  O€30MIACHOCTH.
HarpeBarenbpHble ycTpOWCTBa.

4 wenensa

MonenupoBanne

Mopenn - aOCTpakTHblE  KONHH
00bEKTOB M TpoleccoB. Momenn B
Oouonoruu, XUMHM  (MaTepHalIbHBIE,
3HAKOBHIE).

H.4. DnexkrpodopHas  mammHa B
JIEWCTBUH.

J0.5. - 'eorpaduuaeckue moaenu (rmodyc,
KapTa)

I1.,6 - buomoaenu (MyssKu)

.7 -Xum. Mmoaenu (aTOMOB, PEIIETOK)

H.8 - IlapocTtepkHEBbIE  MOJEIH
MOJIEKYIL.

A.9.1. - HWzrotoBieHue Mojenei
MOJIEKYJI U3 IUIACTHIIMHA.

5 Henens

Xumudeckas CUMBOJIMKA

Xum. CHUMBOJIBI, HarucaHue,
NPOU3HONICHNUE, 3aliCh. XWUMHUYECKHUE
dbopMybl, KO3((UIIUEHTHI, HHICKCHI.

6 Henens

Xumus ¥ pU3HNKa

[TonsiTHe «aTOM», «MOJIEKYNa», «HUOHM.
Kpucranindeckoe cocTosiHue BEIIECTBa,
Kpuctaunueckue pemétku. Juddysus,
OpOyHOBCKOE JIBUKCHHE.
YHuBepcanbHbIN

XapakTep MoJIOKEHU!
MOJIEKYISIPHO-KMHETUYECKON TeOpHUH.
.9 - PacnpoctpaHenue  3amaxa
0JIEKOJIOHA, Kak mpouecca Juddy3un.

7 "Henens
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.10 - O0pa3ubl TBEPABIX Geujecms U UX
CBOWCTBA CBSI3aHHBIC CO CTPOCHUEM.

JA.11. — Mogenu KpHUCTaNIMYECKUX
peLIEeTOK
JI.3. - HaOmonenue OpOyHOBCKHX

YaCTU4EK YEPHOU TyIIN

1.9.2.- Iuddys3us nepmanranara Kaius
B BOJIE.

J.2.3. - Cxopoctu muddy3un adpo3oien.
J1.2.4. - PactBopeHue caxapa B BOJIE.

Hcnoan3oBanue ungposoro
ooopynoBanusi «Touka pocray u
KOMILJIEKTA CONMYTCTBYIOIMX

JIEMEHTOB I IJOKCIEPpHMEHTA 110
XUMHUH.

ArperaTHble COCTOSIHUS BEIIECTBA ArperaTHoe  COCTOSHHME  BEIECTBA, | 8 Hemens
KPUCTaJUTHYECKUE u amopdHbIe
BeniecTBa. dusmyeckre M XUMHUYECKUE
SBJICHUA.
.12 — Tpu arperatHbiX COCTOSIHUS
BOJIbl. TBep/bIe BelllecTBa
.13 — IlepenuBaHue yriekucioro rasa
Ha YpaBHOBEILIEHHBIX Becax
J.0. — OnbITel ¢ MyCTOW IMJIACTUKOBOM
OYTBUIKOM
Xumus u reorpadust ['eonornueckoe  cTpoeHWe  IUIaHETHI | 9 Hexens

3emisi:  sApO, MaHTUA, JHUTOC(eEpa.
Munepansl ¥ TOpPHBIE  MOPOIbBI
(MarmaTH4eCKHe U 0CaI0YHbIC).

. 15. - Konnekys MUHEpaIoB

J. 16. - Komnekiusi TOpHBIX MOPOJ
(M3BECTHSIK)

. 17- Konnekuust (HepTh, KaMEHHBIH
yroJib)

JI.4. U3ydyeHne rpaHura C MOMOILBIO
YBEJIIMYUTEIILHOTO CTEKIIA.
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10.

Xumud v Ouosorus

XHM. COCTaB KUBOW KIIETKH, IIPOCTBIE U
CJIOKHBIE BELIECTBA, UX POJIb B KIIETKE.
buonoruyeckast poab BOAbl B KIIETKE.
®dortocuHTe3. 3HaUCHUE OEJIKOB, KUPOB,
YIJI€BOJI0B, 3(PUPHBIX Macell, BATAMUHOB.
M. 18 - CiupToBast SKCTpaKIUs 3eJICHBIX
JIUCTHEB.

J.19. - TlpokanuBaHue 3€JEHBIX JINCTHEB
C LEJbI0 OMNpeAeNieHUs] MHHEpPAIbHOTO
COCTaBa.

JI. 5. - OGHapyKXeHue KUPOB B CEMEHAX
10/ICOJIHEYHHKA.

JI.6. - OGHapyxeHue 3(pUpHBIX Macel B
arerbCUHOBOM KOPKE.

JI.7. - OOHapyxeHHE KJICHKOBUHBI B
MIIEHAYHBIX 3EPHAX.

J0.6. - KosmuecTBEeHHOE OIpEelIeHHe
COCTaBa BOJIbI

J0.7. - B3aumojeiicTBue aCKOpOUHKH C
BOJIOH.

0.8 - Nzyuenue cocraBa
MOJIMBUTAMUHOB U3 JIOMAIIIHEN anTeyKu.

10 venens

11.

KadgecTBeHHBIE pPE€aKuu B XUMHUHU

[ToHaTHE O KAYECTBEHHBIX PEAKIHIX,
AHATTUTUYECKHUX CHT'HaJax Ha
YTJICKHUCIIBIT ras, KHCIIOPOI,
W3BECTKOBYIO BOJTY.

J.20. KauectBeHHas  peakuusi Ha
KHCIIOPO/I.

.21 - KayecTtBeHHas peakius Ha
YTJIEKHUCIIBIH Tas3.

J.22- KayecTBeHHas peakuus Ha
M3BECTKOBYIO BOJTY.

JI.8. - OBHapyXeHHe YTIEKUCIOro ra3a B
BO3/1yX€ C MIOMOUIbIO U3BECTKOBOM BOJIBI.
J0.9. - OOHapyxeHue Kpaxmaaa B
MPOIYKTAX MUTAHUS.

11 menens
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Hcnoab3oBanue uugpoBoro
ooopynoBanusi «Touka pocray u
KOMILJIEKTA COIYTCTBYIOLIMX
3JIEMEHTOB /JIl JKCIIEPUMEHTA 110
XUMHH.

Tema 2. Mamemamuueckue pacuemsi 6 xumuu (10 yacos)

12.

OTHOCHTENILHBIE ATOMHBIC U MOJICKYJIAAPHBIC
MacCChbI

1

[Tonsatue Ar u Mr, ux omnpezeneHue Mo
[IC, wnaxoxaenne Mr mo dQopmyne
BEIIECTBA

12 wenens

13.

MaccoBas g0/ XUMHYISCKOT0 3JICMEHTA B
CJIOXKHOM BECHICCTBE.

ITonaTHE MaccoBas 1011, HAXOXKICHUE
o ¢opmyre.
. 1.MuHepansl KynpuT U TEHOPUT

13 venens

14.

BriBoj npocreiinieit popmysbl BelecTBa o
MacCOBBIM JIOJISIM DJIEMEHTOB

VYcraHoBnenue npocreimeid (GopMyIbl
BEUIECTBA [0  MAcCOBBIM  JOJISIM
JIEMEHTOB.

14 wenens

15.

YucTele BENIECTBA U CMECH

[ToHATHE O YKMCTOM BEIIECTBE W CMECH,
cMecH Ta3000pa3HbIe, KUIAKUE, TBEPIBIC,
TOMOT'€HHBIE U T€TePOTreHHBIE.

J.3. - Komiekunu pa3anyHbIX BUIOB
MpamMopa U U3ACNINI U3 HEro

. 4 -Cmech peqHOro u caxapHoro Mnecka
U pa3JieNIcHue e€

1.5 — Konneknus «Hedts u
He(TEePOYKTH»

J1.6. - Komtekuusi OBITOBBIX CMeCei
(xynunapusle cmecu, CMC, maminyHu u
HAITUTKH).

JO.1. - N3yyeHnue coctaBa OBITOBBIX
KYJIMHApPHBIX M XO3SIIICTBEHHBIX CMecen
10 STUKETKaM.

15 menens

16.

OO0béMHas JIOJIsI KOMIIOHEHTa ra30BOM cCMecH

ITonsTHE, cOCTaB BO3/lyXa U IPUPOIHOTO
raza, pacu€r o0béMa KOMIIOHEHTa
ra3oBO cMecH 1o ero 00BEeMHOI 071, U
Ha000pOT.

J.7. - Inarpamma 00bEMHOTO cOCTaBa
BO3/yXa.

16 venens
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J.8.luarpamma 00BEMHOrO  cocTaBa
MIPUPOJTHOTO Ta3a.

17.

MaccoBasi 107151 BELIECTBa B pacTBOpe

[TonsiTHEe, pacTBOPUTEIL U PACTBOPEHHOE
BEILIECTBO, PpPACUETHI, CBS3aHHBIE C
WCIIOJIb30BAHUEM ITUX HOHSATHM.

J1.9. - IlpuroToBieHue pacTBopa ¢
3aIaHHOM MAacCOM U MacCOBOM J10JIEH
pacTBOPEHHOIO BEMIECTBA.

J0.2. - [IpurotoBieHue pacTBopa CoJiu,
pacyéT MaccoBOM J0OJM PACTBOPEHHOTO
BCIICCTBA UM OIBIThI C TOJYYCHHBIM
pacTBOpPOM.

Hcnoan3oBanue ungposoro
oboopynoBanusi «Touka pocray mu
KOMILJIEKTAa CONMYTCTBYIOIIIUX
3J1eMEHTOB JUIl JKCIePUMEHTa [0
XUMHUHU.

17 wenena

18.

IT/pNe3.

«[IpurotoBnenue pacTtBOpa C  3aJaHHOUN

MAacCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA»

B3pemmuBanue. [IpuroToBnenue
pacTBOpOB.

HUcnonb3oBanue undgposoro
oboopynoBanusi «Touka pocray mu
KOMILJIEKTA CONYTCTBYIOIUX
3J1eMEHTOB JUI1 JKCIEPUMEHTa [0
XHUMMH.

18 menens

19.

MaccoBas 107151 mpuMeceit

[ToHsATHE O UUCTOM BEIIECTBE U IPUMECH.
MaccoBast nons mpumecu B oOpasie
UCXOJTHOTO BEILIECTBA. OcHoBHOE
BEIIECTBO, PACUETHI.

J1.10 - OGpa31pl BEIeCTB U MaTEPHUAJIOB,
coJiepKallluX ONpeeNEHHYIO OO
IIPUMECEH.

J0O3. - H3ydyeHne coctaBa HEKOTOPBIX
OBITOBBIX " (bapmareBTUYECKIX
npenapaTos, coJIepKalInx
OTIpe/IeNEHHYIO JIOJI0 MPUMECEH, M0 HUX
HTHUKETKaM.

19 menens
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20.

Pemrenne 3amad M ynpaKHEHUH IO Teme
«MaremaT4ecKue pacy€Tel B XUMUW.

Pemenne 3amau Ha 3HaHWE Qopmyl
MacCOBBIX U 00BEMHBIX IIOJICI\/JI.

20 Henensa

21.

KonTtposnpsnas padora 1
«MaremaTu4ecKue pacuéTbl B XUMUN»

IIpoBepka 3HaHUN U YMEHUH 110 TEME
"MaremaTuyeckue pacyeTsl B XUuMuu"

21 "enens

Tema 3. Henenus, npoucxooswue c seuecmsamu (10 yacos)

22.

Pa3znenenune cmecent

1

IlonsTue o pasgelneHun cMecel |
ouncTKe BemecTB. CrocoObl pa3ienieHus:
MpOCEHBAaHUE, MAarHUT, OTCTauBaHUE,
JIEKaHTaIINs, HEeHTpUyrupOBaHUE,
JieNTeNbHasi BOPOHKA.

/1 1. — mpocenBaHue cMecH MyKU U
caxapHOro rnecka

1.2 — Paznienenue cMecu cephsl M kees3a
.3 — pa3znienenue cMecH pacTUTEIBLHOTO
MacJa U BOJbI C MOMOIIBIO IEIUTEIbHON
BOPOHKH

J0O.1 Pazaenenune cMecu Cyxoro MoJioka
U PEYHOTO IeCcKa.

HUcnonb3oBanue undgposoro
oboopynoBanusi «Touka pocray mu
KOMILIEKTA COIYTCTBYIOLIUX
3J1€MEHTOB JUI1 JKCIEPUMEHTa 10
XMMHH.

22 "Henens

23.

OuIbTPOBAHKE U ATICOPOITUS

®dunbTpar, puabTpoBaHue B OBITY, Ha
IIPOU3BO/JICTBE, B IAOOpaTOpPUU

[TonsiTrie ancopOuUMM, AKTUBUPOBAHHBIN
yroJjib, Kak acopOeHT, ero mMpuMeHEeHHeE.
J.6.- dunbTpoBaHuUe.

J.7 - PecimpaTopHble MacKu U MOBSI3KA
JI. 1 - WsroroBnenue ¢QuiabTtpa u3
¢GuIbTpOBaIBLHOM OymMaru win OyMakHOH
cangeTku.

J0.2. - HsroroBneHune MapieBOu
TIOBSI3KU.

23 "Henensa
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J0.3. - OrcrauBanue B3BECH NOPOIIKA
JUIs YUCTKM TIOCyasl B Boje M eé
JICKaHTaIHSL.

HA.8. - AncopOuuoHHble  CBOICTBa
AKTUBUPOBAHHOTO YTJIS;

1.9 - Cunukarens U €ro NpUMEHEHUE B
OBITY | JIETKO# MTPOMBIIIIEHHOCTH

.10 — IIpoTuBoOTa3 1 €ro ycTpomucTBO

J. AncopOuusi akTUBHPOBAHHBIM YTJIEM
KpacsIIiX BEIIECTB MeTCH-KOJIbI

JHO. 5 — angcopbuust KyKypy3HbIMHU
MaJIOYKaMH TTapOB MaXy4hX BEIIECTB.

HUcnosab3oBanue uudposoro
oboopynoBanusi «Touka pocray mu
KOMILJIEKTAa CONMYTCTBYIOIIIUX

JIEMEHTOB I IJOKCIEPHMEHTA 110
XUMHUH.

24. Jluctrismust, KpUCTaJUTH3AITUS u JlucTriiamnus - BeIICJICHHE BelIecTBa U3 | 24 Henens
BBITTAPUBAHUE KUIKON cMecH. JIMCTHITMpOBaHHAas BOa
n eé mpumenenue. Ileperonka HedTH.
Kpucramnmmszanus W BbhIIapuBaHUE B
1a00paTOPHBIX YCIOBHUAX U IPUPOJIC.
. 11 -TIlonydyeHue qucTUIITMPOBAHHOM
BO/IbI B JTAOOPATOPHH.
J. 12.Komieknus «Hedtn u
He(TEePOTYKTH»
25. O6cyxenue pe3ynbratoB skcriepumenta [1P 4 25 "Henensa
«BbIpanuBanue KPUCTAILIIOB COJIN.
26. IIP Ne 5. Paznenenne romo- W TreTEpOreHHBbIX | 26 Hemens

«Ouncrtka HOBapeHHOﬁ COJIn»

cMecen.

Hcnoab3oBanue uugpoBoro
odopynoBanuss «Touka pocray u
KOMILJIEKTAa CONYTCTBYIOLIMX
3JIEMEHTOB /JI1 JKCIIEPUMEHTa 110
XUMHH.
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27.

XUMHYECKUE PEAKIIUU

IIoHsATHE O XMM. peaKUAX KaK IIPOLECCe
IIPEBpALICHUS OJHUX BELIECTB B JPYyTrHeE.
VYcnoBust TedeHHsT W IPEKpaLICHUS
peaxkuuu.

. 15-Tlonydenue yriekucioro rasa
B3aMMOJICICTBHEM MpaMopa C KUCIOTOMN
1 0OHapyKEHHE €ro ¢ NOMOUIbIO
M3BECTKOBOU BOJIBI.

J1. 16. Karanutnueckoe pasnoxkeHue
nepokcujia BoJoposa (Kartanuzarop -
JTUOKCH]T MapraHIia).

[.17- ®epMeHTaTUBHOE PA3JI0KEHUE
MePOKCHJIa BOJIOPO/Ia C TIOMOIIbIO
KaTajasbl.

.18 - KHCIoTHBIN OTHETYIIUTEIND U €T0
YCTPOWCTBO, IPUHIUII ACHCTBUS.

0.6 - H3yyenume coctaBa WU
MIPUMEHEHUS CMC, coaepKaIImx
SH3HUMBI.

HUcnonb3oBanue undgposoro
oboopynoBanusi «Touka pocray mu
KOMILIEKTAa CONYTCTBYIOIIMX
3JIEMEHTOB ISl JKCIIEPMMEHTa 110
XMMHUH.

27 "Henensa

28.

[Ipu3HaKu XUMUYECKUX pEeaKIuid

W3meHeHue 11BeTa, BbIMaICHUE OCajiKa U
pacTBOpeHHE OcajKa, BbIJEJICHHE Ta3a,
BBIJICTICHUE 3alaxa, BBIICICHUE TeIia U
CBeTa.

J.19 - Peakiust HeWTpanu3auu
OKpanieHHOro ¢heHOIPTAICHHOM
pacTBopa MWET0YN KUCIOTON

J1.20 - [lepmaHranat u Juxpomar Kanus
C pacTBOpOM

cynb(puTa HATpUs

. 21 -ITonyuenue ocagka Cu(OH),
Fe(OH)s peakiueit oomMeHa

28 "Henensa
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J. 22 - PacTBOpeHUE MOJTyYCHHBIX
0CaJIKOB B KHCJIOTE

M. 23 - KapOoHaT HaTpus ¢ KUCIOTOM.
J1.2 - I3yueHue ycTpoicTBa 3aKUT ATIKH
U €€ IUIaMCHU.

J10O.7 - Pa3noxxeHne cMeCH MUThEBOM
COJBI ¥ CaXapHOM IyJpsI IIPU
HarpeBaHuu

J0.8| - PactBopeHue B Bojie TabJIETKH
acnupuna YIICA.

J110.9 — IIpuroTtoBiieHrEe N3BECTKOBOI
BOJEI U ONBITEI C HEW.

J10.10 - B3aumoaeiictBre pactBopa
nepMaHTaHaTa KaJus ¢

ACKOpPOMHOBOM KUCIIOTOM.

HUcnoan3oBanue uudgposoro
oboopynoBanusi «Touka pocray wu
KOMILIEeKTA COIYTCTBYIOLIUX

3JIEMEHTOB JIJId JOKCIICpUMEHTA 110
XUMHH.

29. [IpomexxyTouHas aTTecTamms 1 29 "Henensa
30. OO0cyxIeHre pe3ysIbTaTOB JJOMAITHETO 1 O06o06menue u aktyanuzamus 3HaHui o | 30 Hegens
skciepuMenTa 1P Ne6 «Koppo3sust Metaiony. teme "SIBieHUSA, MOPOUCXOIAUIUE C
OO6o01enre 1 aKTyaau3aliys 3HaH|# 110 TEME. BenrectBsamMu"
[ToaroroBka K KOHTPOJILHOM paboTe 2
31. KonTtponbHas padota 2 1 IIpoBepka 3nanuii o Teme "SBienus, | 31 Hepens
«SIBNeHUS, TPOUCXOISIINE C BEIIECTBAMU. MIPOUCXOJISIINE C BelecTBaMu”
Tema 4. Pacckaszwl no xumuu (3 waca)
32. Yyenuueckas koHpepeHus «Boimaromuecs 1 Kuzup Hu NEATEILHOCTD M.B. | 32 Henens
PYCCKHE YUEHBIE - XUMHUKHU Jlomonocosa, /I.11. Menneneesa, A.M.
byrneposa.
33. Konkypc cooOmenuit  ydammxcs «Moé | 1 OTkpbITHE, TONyYeHHME U 3HayeHue | 33 Henens

JIFO0MMOE BELIECTBOY

BbIOpaHHBIX BemlecTB. MccienoBanus B
obnactu XUMUYECKUX peaKIui:
¢doToCUHTE3, TOpeHHEe U MeJJIEHHOe
OKHCIIEHHe, Koppo3us Me u crnocoObl
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3alIMTBI  OT HeE, JpYyrue peakiuw,
BbIOpaHHBIE yYaIlUMHUCA.

34.

Koukypc  cooOuienuit
JIFOOMMOE BEIECTBOY

ydamuxes

«Moé

OTkpbiTHE, TIONYyYCHHE W 3HAYCHHE
BEIOpaHHBIX BemiecTB. MccrnenoBanusi B
oOnactu XUMHYECKUX peaKIuii:
GOTOCHHTE3, TOpPCHHE H MEIJICHHOE
OKHUCJICHHE, KOppo3us Me U crocoOsl
3aUTBl  OT HEE, Jpyrue pPeaKilvw,
BBIOpAHHBIC YUAIIIMICSL.

34 "wenensa
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