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1. MosicHUTenbHAs 3aMUCKA.

Jlannast mporpamma pa3zpaboTaHa Ha OCHOBE HOPMATHBHO- IIPABOBBIX JJOKYMEHTOB:
1. ®enepanbHblii 3aKk0H OT 29 nekadps 2012 r. Ne 273-d3 «O6 obpazoBanuu B Poccuiickoi
Denepauuny;
2. @enepanbHblii 3ak0H OoT 19 gexabps 2023r. Ne 618-03 «O BHeECeHHMM HW3MEHEHUH B
®OenepanbHblii 3ak0H "O0 00pazoBanuu B Poccuiickoii Denepariumy;
3. ®enepanbHBIA TOCYAApCTBEHHBIM 00pa3OBaTENbHBIA CTaHIAPT OCHOBHOTO  00111ero0
obpazoBanus (nanee — GI'OC O0O0), yrBepxkaenHoro [Ipukazom MuHucTepcTBa MPOCBEIICHUS
Poccuiickoit ®enepanyu ot 31 mast 2021 r. Ne 287,
4. Tpuxkaz Mun mnpocsemenuss Poccun ot 21 centsaOps 2022 r. Ne858 "OO6 yrBepkaeHUu
denepanbHOro mepevHs: y4eOHHKOB, JOMYIIEHHBIX K HCIOJb30BAHUIO MPU peau3aluu
UMEIOINX TOCYAAPCTBEHHYIO aKKPEIUTAIIMIO 00Pa30BaTeIbHBIX TPOrPaMM HAYaIILHOTO OOIIETo,
OCHOBHOTO 00Ilero, cpeaHero oOmero oOpa3oBaHUS OpraHU3alUSIMH, OCYIIECTBIISIOUIIMU
00pa3oBaTeNbHYI0 JEATEIbHOCTh M YCTAHOBJICHHUS MPEIETBbHOTO CpOKa HCIOJIb30BAHUS
UCKITFOYEHHBIX Y4COHUKOB';
5. Ilpukaz Mun npocsemenusi Poccun ot 21mas 2024 r.Ne347 "O BHeceHMHM W3MEHEHHM B
npuka3 Mun npocsemienusi Poccun ot 21 centsiops 2022 r. Ne 858;
6. Ilpuxaz Mun mnpocsemenus Poccum ot 4 okrtabps 2023r. Ne 738 "OO yrBepxkaeHuUu
denepanbHOrO TEpeYHS OBIEKTPOHHBIX OOpa30BAaTENIbHBIX PECypCoOB, JOMYIICHHBIX K

HUCITIOJIB30BAHHUIO npu pcam3anuun HUMCHOIIIUX rocyaapCTrBCHHYIO AKKpCAUTALUIO
00pa3oBaTeNbHBIX MPOTPaMM HA4YajdbHOTO OOIIEro, OCHOBHOTO OOINEro, CPEIHEro OOIIero
oOpa3zoBaHus;

7. ®@enepanbHas obpazoBatenbHas nporpamma OOO (yTB. npukazoM MunnpcesemeHus Poccun

ot 18 mas 2023 r. Ne370), (nasiee @OII OOO).

8.  HMudopManmoHHO- METOJUYECKOE MUCHBMO OO0 OCOOEHHOCTAX IMPENoJaBaHusl y4eOHOTro
npeamera. O popmupoBaHuH HYHKIUOHAIBHON TPAMOTHOCTH.

9. IMpumepnoii nporpammsel O.C. ['abpuensna «BBeneHne B XUMHUIO BELIECTBa» 7 KIIacc.

10.®enepanbaas paboyasi mporpaMma BOCIIUTAHUS.

OO0miee mpenacTaBiIeHUE O HOBOM IIIKOJIBHOM MPEAMETE YyYalluecs MOJYy4arT MpH HU3yYeHUU
Kypca “BBenenue B xumuto”. Cpeau npobiaeM B IpenogaBaHUA XUMUU HAHOOJBIIUE CI0KHOCTH
JIUIS TIEJaroroB COCTABIISIIOT JIBE.

IlepBas c10KHOCTB 3aKIIFOYAETCS B 3HAUUTEIBHOM IEPErpy3Ke Kypca XMMHHU OCHOBHOM ILIKOJIBI B
CBSI3H C IEPEXOJIOM HA KOHLIEHTPHUUECKYIO CUCTEMY. IHTEHCUBHOCTH TPOXOXKICHUS MaTeprasa B
8-M Kkjacce He MO3BOJSET CO3/aTh YCIOBHS MJI Pa3BUTHSA IMO3HABATEIHHOTO HHTEpeca K
MpeAMETY, JUId TOCTENEHHOTO YCBOCHMSI CIOXHBIX O0a30BBIX XHUMHYECKUX TMoHATHH. He
CIy4ailHO MO pe3yldbTaTaM MOHHMTOPHHTa B paMKax (elepallbHOro OJKCIEepUMEHTa 10
COBEPIIICHCTBOBAHUIO CTPYKTYPHI M COJEp>KaHUsI OOIIero oO0pa3oBaHUs ydyalllMecs Ha3bIBAOT
XUMUIO B YHCJIE CAMBIX HETIOOMMBIX MTPEIMETOB.

Bropas npoGnema 3akitodaercs B COKpalIeHHH 00beMa 4acoB Ha M3yUYeHHE XUMUHU Ha 0a30BOM
ypoBHE B cTapiieil npoduibHO# mikone. OJHOrO yaca B HENENIO HEIOCTAaTOYHO AaXKe s
OEryI0r0 3HAKOMCTBA C OPTaHUYECKUMH BEIIECTBAMH, COCTABJISIFOIIIMMU OCHOBY JKW3HU Ha 3eMIIe.
Kak cnencrBue yka3aHHBIX HETAaTUBHBIX TEHACHIIMM, CO3/1a€TCS peaibHas yrpo3a CHUXKEHUS
HEKOTJa BBICOKOTO YPOBHS XHUMHYECKOTO O0pa3oBaHWs B CTpaHe, CIOXKHOCTH C
00€eCneYeHHOCThIO YUUTeNIel €CTECTBEHHOHAYYHBIX IUCIUIUIMH YUeOHOU HArpy3KOil..

Hauano cucreMHOro nu3ydeHus XMuMUH B 7-M KJIaCCe MO3BOJISIET:

- YMEHBIIIUTh UHTEHCUBHOCTh MPOXOXKICHUSI y4eOHOTO MaTeprana B OCHOBHOM IIKOJIE;

- TOJYYWUTHh BO3MOXXHOCTH U3yuamv, a HE NMpoxooums ITOT Marepuaj, UMETh BpeMs s
OTpabOTKH U KOPPEKIINU 3HAHUHN yJaIInuXxcs;

- (hopmupoBaTh YCTOWYUBBIN 1MO3HABATEIbHBIN HHTEPEC K TIPEIMETY;

- UHTETPUPOBATh XUMHIO B CHCTEMY €CTECTBEHHOHAYYHBIX 3HaHUN U1 (HOpMHpPOBAHHS
XAMHYECKOW KapTUHBI MUPa KaK COCTAaBHOM YaCTH €CTECTBEHHOHAYYHON KapTHHBI.



Kypc Xxumuu OCHOBHOHM IIKOJIBI MpEJJIaraeTcsi W3ydaTh B JBa 3Tala: B CTaTUKE — COCTaB,
CTpOEHHUE U (pru3HUYeCcKHe CBOMCTBA BEIECTB, U B JUHAMHUKE -- XUMUYECKHE CBOWCTBA BELIECTB,
00yCJIOBJICHHbIE HX COCTAaBOM M CTpOEHHEM. B 7-M Kiacce yyamuecst 3HaKOMSTCS C COCTaBOM U
KJaccu(uKaluel BelecTB, PacCMaTpUBAIOT CMECH BELIECTB U UX COCTaB, U3y4yarOT CIIOCOObI
paszieneHus cMeceil Ha OCHOBE (PM3MYECKUX CBOMCTB 0Opa3yIOUIMX 3TH CMECH KOMIIOHEHTOB.
Takum o0pa3oM, Kypc XMMHU 7-TO Kjlacca peaju3yeT 3HAuMTENIbHYI0 4acTh IEpPBOro 3Tama
U3YUYEHHSI IIKOJIBHON JUCIUILINHEI.

Kypc mnoctpoeH Ha wujaee peanu3allMd MEXIPEIMETHBIX CBA3€H XHUMUM C JpYTUMHU
€CTECTBEHHBIMH JUCIHMILIMHAMY, BBEICHHBIMU B 00yUeHHE paHee WK NapajielIbHO ¢ XUMUEH, a
IOTOMY IO3BOJISIET AKTYyaJIM3UPOBAaTh XMMUYECKUE 3HAHUS y4alllUXCsl, MOJy4YEeHHbIE Ha YpPOKax
OpUPOJIOBEACHUsA, Ononoruu, reorpaduu, GU3MKKW W APYruxX HayK o npupone. B pesyibrare
YMEHBIIAETCS TICUXOJOrMYecKass Harpy3ka Ha YyYallUXCsl C IOSIBJIEHUEM HOBBIX IPEAMETOB.
Takum oOpasom, (opMmupyercs NOHMMaHHEe OO0 HWHTETPUPYIOMIEH pPONM XHUMHUU B CHCTEME
€CTECTBEHHbIX HAyK, 3HAYMMOCTH OTOr0 IIpeaMeTa Ui YCIEHIHOTO OCBOCHUS CMEXKHBIX
JUCUMIUIMH. B KOHEYHOM cuere Takasg MEXIpEeIMEeTHas HMHTErpalus CrnocoOCTBYeT
(OpMHPOBAHUIO €IMHOW €CTECTBEHHOHAyYHOW KapTUHBl MHpa YK€ Ha HayaJlbHOM JTale
U3YyYCHHS] XUMHUU.

B cootBercTBHM C TpeOOBaHUSAMHU I'OCYJapCTBEHHOIO 00pa30BaTENbHOIO CTaHIapTa B Kypce
NOTYEPKUBACTCS, UYTO XHMHUSI — HayKa OSKClepuMeHTanbHas. [loatomy B 7-oM Kiacce
paccMaTpUBAIOTCS TaKUE METOAOJIOTMYECKHE MOHATHS Yy4eOHOro MpenMeTa, Kak SKCIEepHUMEHT,
HaOJr0IeHNe, U3MEPEHNE, ONMCaHNE, MOJICTTUPOBAHUE, THITOTE3a, BHIBO/.

[IpenyiokeHHBI Kypc Kak B TEOPETHYECKOH, Tak U B (aKTHUECKOW cBOell 4YacTu
NPaKTUKOOPHEHTUPOBAH: BCE MOHATHUS, 3aKOHBI M TEOPHH, a TAKKe BaXHEUIIME MPOIECCHI,
BEIIIECTBA U MaTepUabl JalOTCs B MJaHE UX MPAKTUYECKOro 3HAUCHMsI, IPUMEHEHUS BEIECTB B
MOBCEIHEBHOM KU3HU U UX POJIM B )KUBOW U HE)KUBOM IIPUPOJIE.

3HaHMs, [OJIyYaeMble Y4YallMMUCS Ha 3TOM JdTane OOy4YeHHs, CIy)KaT pPEIICHUI0 3aJayu
(dopMHpOBaHUs Yy IIKOJBHUKOB IE€PBOHAYAJIBHOI'O, LEJIOCTHOTO IpPEACTaBICHUS O Mupe. B
pe3ynbTare MpoINeNeBTUYECKOW MOATOTOBKM IO XHMMHUU Y4Yaluecss JOJDKHBI IOJIYy4HUTh
IIPEJICTABICHUS] O COCTaBE BEILECTBA, a TAK)KE IEPBOHAYAJIBHBIE CBEIEHUS O XMMHMUYECKHX
AJIEMEHTaX, UX CHUMBOJIAX, XUMHUYECKUX (OpMyJiax, IPOCTHIX U CIOXKHBIX BellecTBax. fpkue
(bakThl M3 MCTOPUM OTKPHITUH XUMHUYECKHX 3JIEMEHTOB, MOMCKAa CHOCOOOB CO3/1aHUS HOBBIX
COEIMHEHUH, HEU3BECTHBIX NMPHUPOJE, CBEJCHUS O HEOOBIYHBIX CBOMCTBaX OOBIYHBIX BELIECTB U
pasrajzika NpPUYHMH MPOSABIEHUS UX YIAWBUTEIBHBIX CBOMCTB — BCE 3TO BBI3BIBAET MHTEPEC Yy
yuanuxcsa. VHTepec K XMMHMM BO3HMKAaeT W B TOM Cllydae, KOrja ydaliuecs IOJy4aroT
BO3MOXXHOCTb ~ CaMOCTOSITEJIBHO  BBINOJHATh ~ XMUMHMUYECKHH  JKCIIEPUMEHT, IMPOBOIUTH
71ab0opaToOpHbIE UCCIIEIOBAaHUS, TPUOOPETas yMEHUS U HaBBIKU Pa0OTHI ¢ XMMUYECKON MOCYI0M,
pEaKTUBaMH.

3HaKOMCTBO YyYalllUXCS C 3TUMHU BONPOCAMH IO3BOJIUT B CHUCTEMATHUYECKOM Kypce XUMUU
000CHOBAaHHO TEPEUTH K PACCMOTPEHHUIO CBOMCTB BEIIECTB M XMMHYECKUX SIBIICHUM B CBETE

YUYCHUA O CTPOCHUHU BCIICCTBA.

Cogepxanne kypca “BBeneHue B XUMHUIO®  OPHUEHTUPOBAHO Ha 00eCMEYeHHE MOJTOTOBKU
YYaIuXcs K M3yYCHUIO XUMHH B 8 KJTacce BceX MpoQuIIei.

2. OO0mas xapaKTepucTHKA.
[Tporpamma kpyxka «BBeJieHHE B XUMHUIO» COCTOUT U3 YETHIPEX TEM:

IlepBasg TeMa «XHMHA B LEHTPE €CTECTBOZHAHMA» AKTYyAIU3UPYET XUMHUUYECKUE 3HAHUSA
oOydaromuxcsl TMOJy4eHHbIE MPU H3YYEHUH MPHUPOJOBEACHMS, OHOJIOrHM, reorpaduu,



¢usuku u JpYTMX HayK O MpUpoje. DTO YMEHBIIAET IICUXOJIOTMYECKYIO HArpys3Ky,
BO3HUKAIOILYIO C MOSIBJICHUEM B 8§ — M KJIacC€ HOBOT'O IIPEIMETa, MO3BOJISAET
3aMEHUTH CBSI3aHHBIE C ITUM TPEBOKHBIC 0XKMIAHMS Ha MOJIOKUTEIbHBIE SMOLUU BCTPEYH CO
CTapbIM 3HAaKOMBbIM. IlapasiensHO IPOBOIUTCS MbICIL 00 MHTETPUPYIOLIECH pOJIM XUMHUHU B
CHUCTEME €CTECTBEHHBIX HayK, 3HAUUMOCTH 3TOTO npeameTa AJjig  yCIEIHOIO0 OCBOSHUs
CMEXKHBIX NpeaMeToB. Takast MexXnpeaMeTHast MHTerpaluus cuoco0CTByeT (P OpMUPOBAHMIO
€JIMHOM €CTECTBEHHOHAY4YHOW KapTHUHBI MUpa YK€ Ha HA4aJIbHOM JTalle U3y4eHUs XUMUU. B
COOTBETCTBUM C TPEOOBAHUSAMHU I'OCYIApCTBEHHOTO 00pa30BaTENILHOIO CTaHAAPTa B Kypce
[IOAYEPKMUBAECTCS,  YTO  XUMHUA  —  HayKa  DKCIIEpUMEHTalbHas ,  I[0JTOMY
paccMaTpUBAIOTCS TaKUE MOHATHUS, KaK HKCIEPUMEHT, HAONII0IeHHEe, U3MEPEHUs], OIIUCAHNS,
MOJICIMPOBaHKE, TUTIOTE3a, BBIBOA. JIJi1 OTpaOOTKM MPAKTUYECKUX YMEHHUH 0O0ydarommxcs
0TOOpaHbI HE CJIOKHBIE U IICUXOJOTMYECKU JOCTYIIHbIE JJIl CEMUKIACCHUKOB J1a0OpaToOpHbIe
U NpaKTU4YecKhe paboThl, KOTOPHIE 3HAKOMBI UM II0 HayaJlbHOMY KYypCY €CTECTBO3HAHUS U
JPYTUM €CTECTBEHHBIM JUCLMIIJIMHAM: O3HAKOMJICHHE C HECJIOXKHBIM JIaOOpaTOPHBIM
o0opynoBaHuEM (yCTpOICTBa LITaTHBA, HarpeBaTENIbHBIX MPUOOPOB, XMMHUUECKON MOCY/bI,
KOTOPYIO OHHM IIPUMEHSUIM paHee), IPOBEACHUE NPOCTEHIINX onepanuil ¢ 000pyL0BaHUEM U
BelIecTBaMH (IpaBuiIa HarpeBaHus, GUKCAIHS pe3ysIbTaToB HAOIIOJCHUS U UX aHAIU3
U T. 1.). OTOH LEeau CHocOoOCTBYeT HPEAYCMOTPEHHBIH B Kypce JOMAIIHUNA XUMHYECKHM
AKCIEPUMEHT, KOTOPBIN IOJTHOCTBIO COOTBETCTBYET TPEOOBAHUAM 0€e30I1aCHOCTH IIpU
€ro BBIMOJIHEHUM U BKIKOYAeT YIIEAUIME HbIHE U3 MPaKTUKH OOy4YeHHMsS XUMHUH
IPOJODKUTEIbHBIE 110 BPEMEHHU SKCIIEPUMEHTANIbHBIE pa0dOThl (BhIpalllMBaHUE KPUCTAILIIOB,
HaOJIr0IeHUE 32 KOPPO3UEH MeTaa).

Bropasi Tema «MaTtemaTHuecKHe pacdeTbl B XUHMHH» ITO3BOJIICT OTPabOTaTh pacyeTHbHIC
YMEHUs, CTOJIb HEOOXOAMMBbIC TPH PEHICHUM XMMHYECKHX 3aJad, B TEPBYIO OYEpelb Ha
HaxXOJKJICHWE YacTH IIeJIoro (MaccoBas JOJIsA 3JIEMEHTa B CJIIOKHOM BEIIECTBE, MaccoBas U
o0beMHasi 701 KOMIIOHEHTOB B CMECH, B TOM 4YHCJIEe M JoJia mpumeceit). Kak BumHoO,
BHHUMaHUeE 00pallaeTcsi He CTOJIBKO Ha XUMUIO, CKOJIBKO HA MaTeMaTHUKY.

Tperbsi Tema «SIBjieHMsI, MPOMCXOASIIHE C BelIECTBAMM» AaKTyaJIM3HPyeT 3HAHUS
00y4aromuxcst 0 PU3NUECKUX ¥ XUMUYECKUX SBJICHUSAX, MOJIYUCHHbBIE HA YPOKAX IO JAPYTHM
MpeaMeTaM, TOTOBUT HMX K HM3YYECHHIO XMMHUYECKOrO Ipolecca Ha CIEAYIOUIEH CTYNeHU
o0OyueHusl.

YerBeprasg Tema «Pacckasbl Ipo XMMHIO» BKIIIOYAET MHTEPECHBIE CBEACHUS O PYCCKHX
XUMHKaX, 00 OTHENbHBIX BEIIECTBAX M HEKOTOPBIX XMMMYECKHUX peakuusx. W3ydeHue
IIpeIaraéMoro Kypca IpelyCMAaTpUBAET IOBBIINIEHHE YAEIBHOIO BECA CAMOCTOSATEIbHOU
paboTel  OOy4aromuxcs, HaOpuMep, TMpuU MPOBEIEHUH JOMAIIHET0 XUMHUYECKOTO
HKCIEpUMEHTa U OOCYXKJIEHHE €ro pe3yjbTaToB, MOJITOTOBKE COOOIIEHUH IS
YUEHUYECKUX KOH(EpEeHUUH, 3alluTe IPOEKTOB, BBHIOOPE OOBEKTOB Uil MOJTOTOBKE
cooOuieHuss uiau mpoekta M 1ap. Kypc HampaBieH Ha pa3BUTHE TakKuX JIOTHYECKUX
ornepanuil MbIIIJICHUS, KaK aHAlU3 M CUHTE3, CPABHEHHE HA OCHOBE aHalIM3a U CHUHTE3a,
0000111eH1Ee, BBIIBUKEHHE U TTOATBEPKACHNE HITH ONPOBEPKEHNE TUIIOTE3 U T. JI.

B 3axiroueHnn MOXXKHO OTMETHUTH, YTO B Kypce MOYTH HE 3aTPOHYTHI TPEOOBaHUs CTaHIApTa
XUMHUYECKOI'O O6pa3OBaHI/I$[ JJIsA OCHOBHOM IOKOJIBI, HapUMEp CHMBOJIBI XHUMHUYCCKHUX
DJIIEMEHTOB U (OPMYIBI BEHIECTB CEMHUKIACCHUKM y4yaT TOJNBKO TO JKEeTaHWIo, He
MPEAYCMOTPEHO COCTaBJIeHHE (OPMYJ BEIIECTB W YPAaBHCHHH XHUMHYECKHUX PEaKIIUH,
KOTOPBIE SABIIAKOTCS MAaTEPUATIOM JJISI U3YYCHHUS B 0053aTEILHOM KypCe XUMUHU.

3. JIMYHOCTHBIE, MeTANpPeIMEeTHBIE U MPeIMEeTHbIE Pe3yJIbTAThl 0CBOEHHS Kypca



Juunocmmuwie:

B LIEHHOCTHO-OPUEHTALIMIOHHON cepe — YyBCTBO TOPJOCTH 32 POCCHHCKYIO XMMHYECKYIO
HayKy,

CYMaHU3M, OTHOILIEHHE K TPy, LeJIeyCTPEeMICHHOCTh; (JOPMUPOBAHUE LIEHHOCTH 310POBOTO U
6e30macHOro 00pasa XKU3HH; YCBOCHHE MPABIII HHIMBUIYILHOTO M KOJUIEKTHBHOTO OE3011acHOTO
TMIOBEJICHUS B UPE3BbIYANHBIX CUTYALIUSIX, YTPOXKAIOIIMX KU3HU U 37I0POBBIO JIFO/IEH;

B TPYAOBOH c(epe — TOTOBHOCTb K OCO3HAHHOMY BBIOOpY AaibHEHIIeN 00pa3oBaTelbHOM
TPacKTOPHH;

B TI03HABAaTENbHON (KOTHUTUBHOW, MHTEIUIEKTYAIbHOM) chepe — yMeHHE yIpaBisTh CBOCH
NIO3HABATENIbHON  JIEATENbHOCThI0.  POPMHMPOBaHME OCHOB SKOJIOTMYECKOM  KYJIBTYpHI,
COOTBETCTBYIOLLIEW COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOIO MBIIUIEHUS], Pa3BUTHE OIIbITA
9KOJIOTHYECKH OPUEHTUPOBAHHOH pe(IeKCUBHO-OLIEHOYHOM U MPAKTUYECKOH AESTeIbHOCTH B
YKM3HEHHBIX CUTYaIUsX;

Memanpeomemnuie

YMEHHE CAMOCTOSITEIILHO OMPEENSTh e CBOETO 00YUEHHUs, CTABUTh U (POPMYITUPOBATH VIS
ce0s HOBBIC 337aud B yu€Oe W TO3HABATENHHOW JESTENTHHOCTH, PAa3BUBaTh MOTHBHI U
MHTEpPECHI CBOCH  TO3HABATEIIbHOMU JIESITENTbHOCTH;

YMEHHE CaMOCTOSITENBHO IUIAHMPOBATh IYTH JOCTIDKEHHS IieJied, B TOM 4YHCIe
IbTEPHATUBHBIE, OCO3HAaHHO BBIOMpaTh HamOoee PPEKTUBHBIC CIIOCOOBI PEIICHUS
y4eOHBIX U MIO3HABATENIBHBIX 33/1a4;

yYMEHHE COOTHOCHTh CBOM JICHCTBHSA C IUIAHUPYEMbIMU pPE3yJIbTaTaMH, OCYLIECTBISTH
KOHTPOJIb CBOCH JEATEIIHHOCTH B TPOIIECCE JOCTIDKCHUSI PE3YJIbTaTa, ONpPENCNSATh CIIOCOOBI
NEUCTBUI B paMKax MIPE/IOKEHHBIX YCIIOBUN M TpeOOBaHMIA, KOPPEKTUPOBATH CBOU
JENCTBUS B COOTBETCTBHHU C M3MEHSIOLLIEHCS CUTYalUEN;

YMEHHE OIICHUBATH MPABIJIHLHOCTH BBITIOTHEHNS YIeOHOH 3aa41, COOCTBEHHBIC BO3MOKHOCTH
ed peLIeHUs; BiaJeHHe OCHOBAaMH CaMOKOHTPOJIISl, CAMOOIIEHKH, MPUHATUS PELICHUN U
OCYITIECTBIICHHSI OCO3HAHHOTO BBIOOpA B YUEOHOM M MMO3HABATEIIHHOW JIESTEIILHOCTH; YMEHUE
OIPE/IeNATh  TOHATHS, co3laBarh  OOOOIIECHUS, YCTaHABIMBATH AHAIOTHH,
KJIacCU(UIMPOBATh, CAMOCTOSTEIIFHO — BBIOMPATH OCHOBaHUSI W KPHUTCPHU IS
KIaccu(UKAllMK, YCTAaHABIUBATh MPUYUHHO-CICICTBEHHBIC CBS3HM, CTPOUTH JIOTHYECKOE
paccyKIeHHe, yMO3aKifoueHHe (MHIYKTHBHOE, JISAYKTUBHOE M TIO0 AHAJIOTMH) W JIeNaTh
BBIBO/IBL;

yYMEHHE CO3/1aBaTh, MPUMEHSTh U TIPEOOPa30BhIBATH 3HAKW U CHIMBOJIBI, MOJIEITU M CXEMBI IS
peleHus y4eOHBIX U MO3HABATENbHBIX 33/1a4;

yYMEHHE OpPraHU30BbIBaTh YUeOHOE COTPYAHHUUECTBO M COBMECTHYIO JIESITEILHOCTD C yUHUTETIEM
U CBEpCTHUKaMH; paboTaTh MHAWBUIYATLHO W B TPYIIIE: HAXOIWTH OOIIee pericHue U
paspernatb  KOH(IMKTHI HA OCHOBE COTJIACOBAHUS MO3MIMKA W yuéra  UHTEPECOB;
(hopMyITHPOBATH, apryMEHTHUPOBATh U OTCTAaNBATh CBOE MHECHHUE;

YMEHHE OCO3HAaHHO WCIIOG30BaTh pEUCBBIC CPEICTBA B COOTBETCTBHM C  3amadyeci
KOMMYHUKAIIUH ISl BBIPQKEHHUSI CBOMX YYBCTB, MBICIICH U MOTPEOHOCTEN; IJIAaHUPOBAHUS U

pEryssiuy CBOEH JESITEIIbHOCTH; BJIQJICHUE YCTHOM M NMCBMEHHOW pPEedblo,
MOHOJIOTMYECKOM KOHTEKCTHOM PEYbIo; (dopMHpOBaHHE U Pa3BUTHE KOMIIETEHTHOCTU B
obnactu UCIIOJIb30BaHUs UH()OPMATTOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUH;

dopMHpOoBaHHE U PpaA3BUTHE HKOJOTMYECKOTO MBIIUICHUS, YMEHHE TPUMEHSTh €ro B
MO3HABATEJbHON, KOMMYHHKATHUBHOW, COLMAIbHONM MpaKkTUKe U  NpOodecCHOHATBLHON
OpHEHTALIVN.

IIpeomemmnuwie

B mno3HaBarenbHOM cdepe: AaBaTh ONpeAENEeHHs W3YYEHHBIX TOHATHH: («XMMHUYECKHUN
MEMEHT», «aTOM», «HOH», «MOJIEKYJa», «IIPOCTBIE U CJIOKHBIE BEILECTBA», «BEILECTBOY,
«xumMu4eckas (popMyIay, «OTHOCUTENIbHAST ~ aTOMHasI Macca, «OTHOCHTEIbHAS
MOJIEKYJISIPHAs. MAccay, «BAJIEHTHOCTBY, «CTENEHb OKUCIIEHUS», «KPUCTAJUINYECKAs PEILETKay,
«OKCHJIBI»,  «KHCJIOTBD», «OCHOBAHMS», «COJN»,  «aM(pOTEPHOCTb»,  «HUHIUKATOPY,
«EPUOJIMIECKUN 3aKOH», <IIEPUOJMYECKast TaOJMI@», <« WU30TOMbI», «XUMHYECKas CBS3bY,



(OQIICKTPOOTPULATCIIBHOCTD», (XUMHUCCKAA PCAKIUA», «XUMHUYCCKOC

«'CHETUYCCKAs CBA3b)», «OKHUCIICHHUEC», «BOCCTAHOBJICHHC),

JIACCOLIMALIHS,

W3yUYCHHBIE KJIACCHI

«CKOPOCTh XUMHYECKOM PCaKIH»;
CaMOCTOATCIIBHO IMPOBEACHHBIC XHMHNYCCKUEC OSKCIICPUMCEHTHI,

BCIICCTBA, XUMHUYCCKNC PCAKIINH,
SABJICHUA,; ACJIaTh BBIBOJAbI U YMO3AKIFOUCHUA U3

ypaBHEHHEY,

QJICKTPOJIUTHYCCKAasA

onucaTtb JACMOHCTPALIMOHHBIC U

ONHWCHIBaTh W Pa3IN4aTh
HEOPTraHMYECKUX COCAMHEHHH, MPOCTHIE U CIIOXKHBIC
KJIaCCH(HUIMPOBATh U3y4EHHBIE OOBEKTHI 1
HaOJIOJICHUH, N3yYEHHBIX

XMUMHUYECKUX 3aKOHOMEPHOCTEH, MpPOrHO3MPOBAaTh CBOMCTBA HEM3YYEHHBIX BEIIECTB IO
AQHAJIOTUM CO CBOWCTBAMM M3YUYCHHBIX; CTPYKTypUpOBaTh W3YYCHHBI MaTepual |
XUMHUYECKYIO UH(POPMAIIMIO, MOTYUYEHHYIO U3 JIPYTUX MCTOYHHKOB; MOJEIMPOBATH CTPOCHHE
aTOMOB 3JIEMEHTOB 1-3 1epro/I0B, CTPOEHUE POCTHIX MOJIEKYT,;

B 11eHHOCTHO — OpHWEHTAIMOHHOW cdepe: aHATM3UPOBAaTh W OLCHUBATH IOCIEICTBHS IS
OKpY>KaroIel cpeabl ObITOBOM M MPOU3BOACTBEHHOM NESTELHOCTH YENIOBEKA, CBSI3AHHOM C
niepepadOTKOM BEIIECTB,

B tpynoBoii cdepe: mpoBOANT XMMHUYECKHIA SKCTICPUMEHT;

B cdepe Oe3zonmacHOCTH KHU3HEESATEILHOCTH: OKa3bIBaTh MEPBYIO MOMOIIIb [TPU OTPABJICHUSX,
0KOTax U APYTHX TPaBMax, CBS3aHHBIX C BEIIECTBAMH U JIA00OPATOPHBIM 000PYIOBAHHUEM.

4. CopepxxaHue Kypca
34 yacoB (1 yac B HeJ1e110)

Ne Tema Kou1-Bo yacos Koua-Bo Kou-Bo JdomamHui
NPAKTHYECKUX | Ja0OPATOPHBIX | IKCHEPUMEHT
padot padot

1 X1MHs B IEHTPE ECTECTBO3HAHUSA 11 2 8 9

2 | Maremarnyeckue pacyeTbl B XUMUU 10 1 - 3

3 SIBieHMS IPOUCXOIALIME C 11 3 - 10

BEIIECTBAMHU
4 Pacckasel mo xumun 2 - - -

Tema 1. Xumus B uentpe ecrecrso3nanms (11 u)
Xumus kax yacmo ecmecmeosuarus. 1lpeomem xumuuy. EcTecTBO3HaHNE — KOMIUIEKC HAYK O
npupose. Hayku o mpupone: disuka, xumus, ouonorus u reorpadus. [TonoxxurensHoe u

OTpUIIATEIbHOE BO3/ICUCTBUE YENIOBEKA Ha IPUPOTY.

[penmer xumvun. Tena u BeriecTBa. CBOMCTBA BELIECTB KaK MX WHIMBUIYaIbHBIE TIPH3HAKH.
CBoiicTBa BEILIECTB KAK OCHOBA MX IIPUMEHEHHSI.

Memoowl U3yuerusl ecmecmeOo3HAaAHUAL. H36J'IIOI[CHI/IC KaK OCHOBHOI METOI II03HAHM

OKPYKAIOLIEro MUpa. Y CIIOBUS MPOBe/IeHNs1 HaOMoAeH . [ nroTe3a Kak Mpe/onoxKeHue,

OOBSICHSIOLLIEE WA

NPEACKAa3bIBAIOIICC IPOTCKAHUEC Ha6J'IIOI[aeM01"O SIBJICHUA.




OkcniepumeHT. JlabopaTopusi. DKCIIEpUMEHT nabopaTopHbIi 1 qomanHui. CocoOb
(buKCcupoBaHUs pe3yNIbTaTOB 3KcHepuMenTa. CTpoeHue TIIaMeHH  CBEYH, CyXOr0 TOpPIOYEro,
CIHMPTOBKH.

Mooenuposanue. Mozenu kak abCTpakTHbIE KOITHMH U3y4aeMbIX 00BEKTOB U IIPOLIECCOB.
Mopenu B ¢pusmke. JmnekTpodopHas MalMHa Kak abCTpakTHAs MOJIEb MOJTHUU. Mojenu B
Ouonorun. buonoruueckue Myisbku. Mozeni B XUMUK: MaTepUuasibHbIE (MOJIEIIN aTOMOB, MOJIEKYII,
KPUCTAILJIOB, allllapaToB M YCTAHOBOK) U 3HAKOBBIE (XMMHYECKUE CHMBOJIbI, XUMHYIECKUE (POPMYIIBI 1
ypaBHEHHUS).

Xumuueckas cumeonuxa. XUMUYECKHAE CUMBOJIBL. VX HanucaHue, IpOU3HOIICHHUE U
uHboOpMals, KOTOPYIO OHM HecyT. Xumudeckue opmyibl. VX HanucaHue, IpOU3HOIICHUE U
uH(pOpMaIs, KOTOPYIO OHH HecyT. HIeKch 1 KO3 (HUIMEeHTBI.

Xumus u pusuxa. Y HUBEPCATBHBIN XapaKTep MOJIOKEHUA MOJISKY ISIPHO-KUHETUIECKON TEOPHHL.
IonsTs «atom», «MoeKysa», «on». Kpucrammueckoe cocrosHue Bemectsa. Kpucrammueckue
perieTky TBepabiX BerecTs. uddysus. bpoyHoBckoe nBrkeHue.

ArperatHoe COCTOSHUE BellecTBa. I a3000pasHble, JKUIIKHE U TBEPbIC BEIIIECTBA.
Kpucramnuyeckue u amopdHbie TBep/ible BeiecTBa. Ou3ndeckue 1 XUMUYECKUE SBJICHUS.

Xumus u 2eoepagpus. T'eonornyeckoe CTPOSHNUE TUIAHETHI 3eMIISL: SIAPO, MAHTHSL, JInTochepa.
DNEeMEHTHBIN COCTAaB Fe0JIOIMYECKIX COCTABHBIX YaCTeH MaHeThl. MUHepasibl M TOPHBIE TIOPOIbIL.
Marmatudeckue 1 0caiouHble (OpraHuuecKre 1 HEOPraHn4eCcKue, B TOM YHCIIE U TOPIOYKE) TOPOIbL.

Xumust u buonoeus. XuMAYECKUNA COCTAB KMBOH KIIETKH: HEOpraHWYecKue (Boja 1
MHUHEpaJbHbIE COJIM) U OpraHuyeckue (OenKu, JKUpsl, YIIIEBO/bIL, BUTAMUHBI) BellecTsa. [IpocTbie u
CIIO’KHBIE BEIIIECTBA, MX POJIb B )KU3HEEATEILHOCTH OpraHn3MoB. bruonornyeckas poib BoJbI B
*uBOH Kietke. @orocunTes. Poik ximopodumnia B mporecce GporocuuTe3a. bruomornieckoe
3HA4YeHUE KUPOB, OEIKOB, I(PUPHBIX Macel, YIJIEBOIOB M BUTAMHHOB JIJISI )KU3HEIEATEILHOCTH
OpIraHU3MOB.

Kauecmesennule peaxyuu 6 xumuu. TIoHATHE 0 KAUECTBEHHBIX PEAKIUAX KaK O PeaKIUsX,
BOCIPUHUMAEMbBIX OPraHOJIENTUUECKUX: C TIOMOILBIO 3PEHUS, CITyXa, OOOHAHUS. AHATUTUYECKUI
addext. OnpenensemMoe BEUIECTBO U PEaKTUB Ha HEr0. BO3MOXHOCTh U3MEHEHUS UX POJIH Ha
[POTUBOIOJIOKHYIO.

JleMoHCTpaLuH.

1. Konnexuus pa3HbIX T U3 OJJHOTO BEIlleCTBA WM MaTepHraia (HanpumMep, JadopaTopHas ocyza 13
crekna). 2. Komekuus pa3nuyHbIX Tea wid otorpaduii Ten U3 amoMUHUS TS WITIOCTPALMU Ul
«CBOMCTBa — IPUMEHEHHE.

3. YueGHoe 00opyoBaHuE, UCTIOIb3YEMOE MTPHU U3yYSHUN (PU3UKH, OMOIOTHH, reorpadiy U XUMHH.
4. DnextpodopHas MaIIvHa B ICHCTBUM.

5. l'eorpaduueckue monenu (rnodyc, Kapra).

6. buonormueckue MoJenH (MyJIsKM OPraHOB M CUCTEM OpraHOB PACTEHUH, dKUBOTHBIX U
YEITOBEKA).

7. ®du3nyuecKkre U XMMHUYECKUE MOJIENTM aTOMOB, MOJIEKYIT BEILIECTB U MX KPUCTAIUIMUECKHUX PEIIETOK.

8. OOBbEMHBIE U IAPOCTEPIKHEBBIE MOJIEN MOJIEKYIT BOJIbI, YIJIEKUCIIOTO U CEPHUCTOrO Ia30B, METaHA.
9. PactipocTpaneHue 3araxa 0/1€K0JI0Ha, JyXOB WM JA€30/I0paHTa Kak rnporecc AU y3uu.

10. O6pa3iibl TBEPBIX BEIIECTB KPUCTAIUTMYECKOTO CTPOCHMSI.

11. Monenu KpUCTaUIMYECKUX PEIIETOK.

12. Tpu arperatHbIX COCTOSIHHSI BOJBL.

13. TlepenrBanue yriieKUciIoro raza B CTakaH, ypaBHOBEILIEHHBI Ha BECax.

14. Komekiys KpUCTaTMIECKUX U aMOP(HBIX BEIIECTB U M3/1eJIUH U3 HUX.

15. Konnexuust MuHepaioB (J1a3ypuT, KOPYH]I, XaJIbKOIUPHT, (QIIFOOPUT, TAJIUT).

16. Konekiyst ropHBIX OO/ (TPaHUT, pa3iMyHble (OPMBbI KaJbLIUTA - MEJ, MPaMOp, U3BECTHSIK).
17. Konmekiusi rToprovurx UCKOMaeMbIX (He()Th, KaAMEHHBIN yroib, CIIAHIIbI, TOPd).

18. CiupToBas 3KCTpaKIHsl XJIOpOPUILIa U3 3eTIEHBIX JINCTHEB.

19. TpokanvBaHue CyxOi 3elIeH! PacTeHHA B My(DeTbHOM TIeUH /TSI KOJIMIECTBEHHOTO OMPEICIICHHSI
MHHEPAJILHBIX BEIIECTB B HUX.

20. KauecTBeHHast peakiusi Ha KUCJIOPO/.

21. KagecTBeHHas peakiysl Ha YIJIEKUCIIbINI ra3.



22. KauecTBeHHas peakiys Ha U3BECTKOBYIO BOJLY.
JlabopaTopHbIe ONBITHI.
1. Onucanue CBOMCTB KUCIOPOAA, YKCYCHOM KUCIIOTBI, ATFOMUHMSL.
2. CtpoeHue MmIaMeHy cBeuH (CIUPTOBKHU, CyXOT0 TOPIOYETO).
3. HaGmoierre OpOyHOBCKOTO IBUKCHHUS YaCTUYCK YSPHOU TYIIU T10]] MEKPOCKOIIOM.
4. V3ydeHue rpaHuTa ¢ TIOMOILBIO YBETUYUTEIBHOIO CTEKIIA.
5. OOHapyxeHue )Kupa B CEMEHax M0JICOJTHEYHUKA U IPELIKOTO OpeXxa.
6. O6Hapy>xeHue d3PUPHBIX Mace B allelIbCHHOBOM KOPKE.
7. ObHapy>xeHHe Kpaxmaia 1 0enka (KJIeMKOBUHBI) B MIIEHUYHOU MYKE.
8. OOHapykeHHE YITIEKUCIIOro ra3a B BbIIBIXaeMOM BO3IYXE C IIOMOIIBIO H3BECTKOBOM BOIBI.
JloMalHuii JKCIIEpUMEHT.
1. sroroenenue Mozenel MOJIEKY U3 IJTACTUIIMHA.
2. Muddy3ust HOHOB MepMaHTaHATa KaJIHs B BOJIE.
3. U3yuenue ckopoctu nuddysuu aspozosei.
4. Tnddys3us caxapa B BOJE.
5. OMmBITHI C TyCTOM 3aKPHITON IJIACTUKOBON OYTHLTKOM.
6. KonmuectBeHHOE onpe/iesieHre CoAepyKaHusl BOJIbI B CBEXKEH 3€JICHHU.
7. BzaumoieiicTBre aCKOPOMHOBOM KHCIIOTHI C HOIOM.
8. M3yueHue cocraBa MOJMBUTAMUHOB U3 IOMAIITHEN alITEUKH.
9. OGHapy-xeHHe KpaxMalia B IPOYKTax MUATAHUSL.
IIpakTuyeckas padora 1. 3HakoMcTBO ¢ 1abopaTopHbIM 00opyaoBanueM. [IpaBuna
0e301acHOCTH Tpu paboTe B XMMHUYECKOM KabuHeTe (J1TabopaTopuH ).
IpakTuyeckas padora 2. HaGmoeHue 3a ropsiiieii CBeuoi. Y CTPOMCTBO CIIMPTOBKH.
[paBuna paboThI ¢ HarpeBaTeIbHBIMU PUOOPAMHU.

Tema 2.
MartemaTudeckne pacuyerbl B xumuu (10 u)

OmHocumernvhvle amomMHas u MOReKYIspHas maccol. IIoHsITHE 00 OTHOCUTENBHBIX AaTOMHOM U
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOAOPOIHON eMHUIIBL. OnpeaeneHne OTHOCUTENbHON aTOMHOM
Macchl XUMHUUECKUX JIEMEHTOB M0 Nepuoaudeckoil Tadbnune. Haxoxaenue no gpopmyie
BEIIIECTBA OTHOCHUTETILHOI MONIEKYISPHON MacChl KaKk CyMMbI OTHOCUTENIbHBIX
ATOMHBIX MACC COCTaB/ISIIOLIMX  BEIECTBO XMMUYECKHUX DJIEMEHTOB.

Maccosas 0015 xumuuecko2o snemenma 8 clodcHom sewecmae. I1oHATIE 0 MACCOBOIA 0T -
(W)  XMMHYECKOro 3JIeMeHTa B CIIOYKHOM BEIIIECTBE U €€ pacueT 1o (HopMyJie BEIIEeCTBA.
Haxoxnenue ¢hopMysbl  BEIIeCTBa MO 3HAYEHHUSIM MAaCCOBBIX JI0JIEH 00pa3yIoIIUX ero 3JeMEHTOB
(U1t 2-9acOBOTO U3YUEHUS Kypca).

Yucmoie sewgecmsa u cmecu. ITonstue o unctoM BerecTse U cMecu. CMecu ra3000pazHbie
(BO31yX, MPUPOAHBIN Ta3), )KuAKUe (He(Th) U TBEpbIE (TOPHBIE OPObI, KYJHMHAPHbBIE CMECH,
CHHTETHUECKHE MOIoIIHe cpeicTBa). CMecH TOMOTeHHBIE U FeTepOTreHHbIE.

Obvemnas oons komnonenma 2azosoul cmecu. Tlonsitne 06 00beMHOM J1071€ ((p) KOMITOHEHTA
razoBoit cMecu. CocTaB BO3yXa U IPHUPOTHOIo raza. PacueT o0beMa KOMIOHEHTA ra30BOM CMECH 10
€ro 0ObEMHOM J1071€, ¥ HA0OOPOT.

Maccosas 0ons eewgecmsa 6 pacmsope. IloHsTie 0 MaccoBoit 1orie (W) BelecTBa B pacTBOpE.
PacTBOpuTENh M PaCTBOPEHHOE BEIIECTBO. PacyeT Macchl pacCTBOPEHHOTO BEIIECTBA 10 Macce
pacTBOpa i  MAacCOBOM JI0JI€ PACTBOPEHHOTO BELIECTBA U JPYIHE PACUEThI C UCTIONB30BAHUEM 3TUX
TTOHSTHM.

Maccosas donsa npumeceii. [lonsTie 0 YMCTOM BellecTBE U puMecu. MaccoBast 1oist (W)
npuMecH B o0paslie nCXoIHOro BemiecTBa. OcCHOBHOE BeliecTBO. Pacuer Macchl OCHOBHOTO
BELIECTBA 10 MACCE BEIIECTBA, COACPIKAILETO OIPEIEICHHYIO MACCOBYIO JIOJII0 IPUMECEH, U
JIPYTHe pacyeTsl ¢ HCITOJIb30BAaHUEM ITHX ITOHSTHH.

JemoHCcTpanum.

1. MuHepalbl KYIIPUT U TCHOPHT.
2. Okeup prytu(Il).



3. Komtekuuu pazandHbIX BUI0B MPaMopa U U3AENINUN (WK WLTIOCTPALMNA U3JIEINI) U3 HETO.
4. CMech peyHOro M CaxapHOro Mecka U UX pas/esieHue.
5. Komnexnust «Hed1s u HEQTenpoayKTh».
6. Komnekuus ObITOBBIX cMecel (KylIMHapHbIe CMECH, CHHTETHYECKHE MOIOIINE CPECTBA,
LIaMITyHH, HalWUTKU | JAp.).
7. Jnarpamma 0Ob€MHOI0 COCTaBa BO3/yXa,
8. Jlnarpamma 00beMHOT0 COCTaBa IPUPOJHOTO rasa.
9. IlpuroToBieHue pacTBOpa C 3aJJaHHBIMA MacCOi U MacCOBOM J10JIEH PaCTBOPEHHOTO
BEILECTBA.
10. OOpa31ibl BEMECTB U MAaTEPHATIOB, COAEPKAILUX OIPEACICHHYIO T10JII0 IPUMECEH.
JloMalIHUH IKCIIEPUMEHT.
1. M3yuenue coctaBa ObITOBBIX KYJIMHAPHBIX U XO3HCTBEHHBIX CMECEH 110 ITUKETKAM.
2. IlpuroroBiieHne pacTBOpa COJIU, paCYET MACCOBOM J10JIM PACTBOPEHHOI'O BEIIECTBA U OIBITHI
C  IOJYYeHHBIM PaCTBOPOM.
3. 3yuenue cocTaBa HEKOTOPBIX OBITOBBIX U (hapMaLEBTHUYECKUX MPENapaToB, COJACPKAIIUX
OIIPEIETICHHYIO J10JII0 IPUMECEH, 110 UX ITUKETKaM.
IIpakTuyeckas padora 3. [Ipurorosienue pacTsopa ¢ 3aJJaHHOM MaccoBOM JoJei
PacTBOPEHHOT'O BELECTBA.

Tema 3.

SiBjenus, npoucxoasinue ¢ Bemecrsamu (11 4)

Pasoenenue cmeceii. Ilonstue o pas3zeneHuu cMeceid u ouncTke BeuecTs. Hexkotopsie
MPOCTEHIINE CIIOCOOBI pa3/ieNICHUsI CMECe: MPOCEUBAHKE, Pa3/ICICHUE CMECEH MAarHUTOM,
OTCTauBaHMeE, JIEKaHTaIUs, LEeHTpU(yrupoBaHue, pa3iejeHue ¢ IOMOLIbIO JAeIUTEIbHON
BOPOHKH.

Qunvmposanue. GunbTpoBanue B 1a00paTOpUH, OBITY U Ha NTpoU3BOACTBE. DUIBTpAT.

Aocopboyus. Ilonstue 06 ancopobunu u aacopOeHTax. AKTUBUPOBAHHBIN YroJib Kak
BaXHEHIIUN alcOpOEHT, eT0 UCI0JIb30BaHUE B ObITY, HAa IPOU3BOJCTBE U B BOGHHOM JIEJIE.
YerpolicTBo IIPOTHBOrasa.

Hucmunnayus, kpucmanriuzayus u evinapueanue. JJuCTUIIANNS KaK IPOLECC
BBIJICJICHUS  BEIIEeCTBa U3 JKUJKOU cMecH. JlucTunnupoBaHHas BoJa U 00JacTu ee
npumenenus. [leperonka Hedrtu. HegrenponykTsl. @pakiioHHas IeperoHKa xKHUIKOro
Bo3ayxa. Kpucrannuzauus u BelllapuBaHue B 1ab0paToOpuu (KpUCTAILIIU3ATOPHI U
¢bapdopoBble YALIKK AJ BBIIApUBAHUS) U IPUPOJE.

Xumuueckue peaxkyuu. IIOHSITHE 0 XUMUUYECKON pEAKIMH KaK MpoIecce
IIpEeBpAIIEHUs OJHUX BELIECTB B Ipyrue. Y CIOBUS TEUEHUS U MPEKPAILECHUS XUMUIECKUX
peaKkuui.

Ilpusnaku xumuueckux peaxyui. VIameHeHue 1Bera, BbIaJeHUE OCANKA,
pacTBOpeHHE O0cajiKa, BbIJCIEHHUE ra3a.

JeMOHCTpaL MK,
. IlpocenBanue cMecu MyKHU U CaXxapHOTIO MecKa.
. Paznienenne cmecu NOpoOIIKOB CEPHI U Keje3a.
. Paznenenue cMecu MopoUIKOB Cephl U MecKa.
. Pazgenenne cmecu BOJbI M pACTUTENBHOTO MAcia C IOMOIIBIO IEIUTEIbHON BOPOHKH.
. Hentpudyruponanue.
. QunpTpoBaHUE.
. PeciupaTopHbie Macku U MapJieBble TOBS3KHU.
. AcopOLIMOHHBIE CBOMCTBA aKTUBUPOBAHHOTO YTJISL.
9. Cunukareib U €ro NIpUMEeHEHHE B OBITY U JIETKOW MPOMBIIITIEHHOCTH.
10. IIpoTtuBoras u ero ycTpomucTBo.
11. IlonyyeHnne QUCTUIULIMPOBAHHONW BOJIBI C TOMOIIBIO 1a00OPATOPHON YCTAaHOBKHU JJIsi
MIEPETOHKH KUIKOCTEN.
12. Konnexnust «Hed1s 1 HEDTENPOTYKTHI».
13. Pa3nenenne cMecu nepMaHraHara u Juxpomara Kajusi CrocoO0M KpHUCTalIU3aliy.

O JN DN KW~



14. B3aumopeiicTBue MOPOIIKOB JKeJIe3a U Cepbl IPU HarpeBaHUH.
15. ITonydyeHue yriekucaoro ra3a B3auMoJIeHCTBUEM MpaMopa ¢ KUCIOTON U 0OHapyKEeHHE
€ro ¢ IOMOIIBIO U3BECTKOBOU BOJBI.
16. Katanutuueckoe pa3ioxeHrue NepoKkcuaa Bojgopoaa (KaTaau3aTop — JUOKCUJ
Mapranua). 17. @epMeHTaTUBHOE pa3yIOkKEHUE [IEPOKCHIA BOJIOPO/Ia C TOMOILBIO KAaTall a3bl.
18. KUCIOTHBIN OTHETYIIUTENb, €70 YCTPOUCTBO U MPUH UM JACHCTBHUS.
19. Peakuust HeWTpaM3aIluy OKPAMIEHHOTO (HEHOIPTATCHHOM PacTBOPA MIEIOYN KUCIOTOMH.
20. BzaumopeiicTBre pacTBOPOB IEpMaHraHaTa U AUXpoMaTa Kajaus ¢ pacCTBOPOM Cyiabdura
Hatpus. 21. [Tonydenue ocaaka rugpokcuna meau (I1) wnm ruapokcuaa xxemnesa(Lll)
peaknueit ooOMeHa.
22. PacTBOpEeHME NOJYUYEHHBIX 0CAJKOB I'MIPOKCHUIOB METAUIOB B KUCJIOTE.
23. Ilony4yeHue yriekuciIoro raza B3auMoIeiCTBUEM pacTBOpa KapOoOHATa HATPUS C
KHUCJIOTOH.
JlabopaTopHbIe ONBITHI.
1. U3rotoBnenue ¢puibTpa U3 GuiabTpoBaIbHOM Oymaru mwin OyMaxHO# candeTkH.
2. U3ydenue ycTpoiicTBa 3aKUTaJIKU U €€ TIJIAMEHHU.
JloMalIHuil IKCIIEPUMEHT.
1. Paznenenue cmecu cyxoro MoJoKa M peqyHoro mecka.
2. M3roToBieHue MapiieBOil MOBA3KHU KaK CPEICTBA MHAUBUAYAIbHOM 3alIUThI B IEPUOJL
SMUJIEMUU TPUIIIIA.
3. OrcranBaHue B3BECH MOPOILKA JJI1 YUCTKU IOCYIbI B BOJIE U €€ JIeKaHTalHsl.
4. AncopOuusi akTHUBUPOBAHHBIM YTJI€M KPACSIIUX BELIECTB MEMCU-KOJIBI.
5. AncopOuust KyKypy3HbIMU NaJIOYKaMU NIapOB IMaXyuuX BELIECTB.
6. 3yueHue coctaBa U MPUMEHEHHUS! CHHTETUYECKUX MOIOIIUX CPEICTB, COACPKALINX
SH3UMBL.
7. PaznoxkeHune cMecu MUTHEBOM COJBI U CaxapHOM MyApbI IPU HArPEBaHUU.
8. PacTBopenue B Boae Tabnerku acnupuna YIICA.
9. IlpuroToBiieHNE U3BECTKOBOW BOJBI U OMBITHI C HEH.
10. B3aumoseiicTBue pacTBOpa repMaHraHara Kajiusi ¢ aCKOpOMHOBOW KHUCIOTOM.
IMpakTuyeckasi padora 4 (JIOMaIIHUI SKCIICPUMEHT). BripanuBanie KpUCTaioB
COJIN.
IIpakTHyeckas padora S. OuncTka NOBapEHHOM COJIH.
IMpakTnyeckas padora 6 (qomamHuii skcepuMenT). Koppo3us Metanios.

Tema 4.

Paccka3sbl mo xumumn (24)

Yuenuueckasn xongepenyus « Boioaiowuecs pycckue yuenvie-xumuxuy. Xu3Hb u
nearenbHocTh M. B. JlomoHocoBa, 1. 1. MenneneeBa, A. M. bytieposa.

Konxypc cooowenuii yuawuxcsa «Moe nrodoumoe eeujecmeoy. OTKpbITUE, TIOTYYEHHUE U
3Hau€HHE BHIOPAHHBIX yYal[UMHUCS BEIIECTB.

Konkypc yuenuueckux npoexkmos. VccnenoBanusi B 00JaCTH XUMUYECKUX PEAKIIMM:
¢doToCHHTE3, TOPEHHE U MEJUIEHHOE OKUCIIEHUE, KOPPO3HUS METANIOB U CIIOCOOBI 3aIIUTHI OT
Hee, Jpyrue peaklnu, BHIOpaHHbIE ydalIuMuUcs.

5. KajaenpapHo-temaTnuyeckoe IJIAHMPOBaHHE

KoJ-Bo JlaTa
4acoB NPOBeIeHUs
Tema 3ausaTus 3aHATHUSA
34 o 1o
IJIaHy dakty

Tema I. Xumus B uentpe ecrecrso3Hanms.(11 u)




XuMUA KaK 4acTh ecTecTBO3HaHus. [Ipeamer 1
xumun. BBoaHbIM nHCTpYKTaX 110 Th.

2 | Meroapl n3y4eHuUs: €CTECTBO3HAHMS. 1
3 | [IpakTrueckas padora Nel «3HaKOMCTBO C 1
naboparopHbM o6opynoBanuem. [IpaBuna TeXxHUKU
0€30MMacHOCTH NP pabOTE B XUMUYECKOU
J1a00paTOPUM
4 | Ilpaktuueckas padborta Ne2 «Habmonenue 3a 1
ropsiiieit CBeuo. Y cTpoHCTBO CIMPTOBKH.
ITpaBwia paboThI C HArpeBaTEIBLHBIMH IPUOOPAMIDY
5 | MogenupoBaHue. 1
6 | Xumudeckasi CHMBOJIHKA. 1
7 | Xumus u usuka. YHUBEpcaTbHBINA XapakTep — 1
KHUHETUYECKOU TeOpHH.
8 | Xumus u pusnka. ArperaTHbIe COCTOSTHUS 1
BEIIIECTB.
9 | Xumus u reorpadus. 1
10 | Xumus u 6uonorus. 1
11 | KauecTBeHHBIE peaKIIUU B XUMUHU. 1
Tema II. MaTtemaTtuke pacuerbl B xumuu. (10 u)
12 | OTtHOcHTeNbHAs aTOMHAsI U MOJIEKYJIsIpHas Macca. 1
13 | MaccoBast 1011 3JIeMEHTa B CII0)KHOM BEIIIECTBE. 1
14 | Yucrele BemecTBa U CMECH. 1
15 | O6bemHast 10711 KOMIIOHEHTA T'a30BOM CMECH. 1
16 | MaccoBas 1051 pacCTBOPEHHOT'O BEIIECTBa B PaCTBOPE. 1
17 | [Ipaktuueckas padora Ne3 «IIpurotosnenue 1
pacTBopa ¢ 3aJaHHOW MacCOBOMU J0JIEH
pPacTBOPEHHOT'O BEIIECTBA
18 | MaccoBast 101 TPUMECEH. 1
19 | Pemenue 3ama4d v ynpaxHEHUH 110 TeMe 1
«MatemaTiKa B XUMHU»
20 | Pemenue 3amau 1
21 | Pemenne 3amau 1




Tema II1. SIBjaenusi, npoucxoasimue ¢ Bemecreamu. (11 u)

22 | Pasmenenue cmecen. 1
23 | ®unbTpoBaHHUE. 1
24 | AncopOrusi. 1
25 | JlucTrmiuisanus, KpUCTAJUTM3allnsl, BhIITAPUBAHHE. 1
26 | IIpaxtuyeckoii paboTel Ned (momamrHuii 1
JKCIIEpUMEHT)«BrIpaliyBanye KpUCTawIoB COI.
Ob6cyxaenue padboTsl. ITorn KoHKypca Ha JTy4Init
KpHUCTaILI.
27 | IIpaktuyeckas pabora No5 «OuncTka nmoBapeHHON 1
COTIU
28 | X¥MHUYECKHE PeaKIuH. 1
29 | Ilpu3HaKu XMMUYECKUX PEaKIU. 1
30 | IIpaktrueckoit paboTel Ne6 (moManTHuiA 1
skcriepuMenT) «Kopposuu metannosy. Obcyxienue
nroros. KoHKypc Ha Iy4nini 3KCIIEpUMEHT.
31 | IlpomexxyTouHas aTTecTanus 1
32 | XuMu4decKkue peakiiuy B HalleH KU3HU. 1
Tema IV. Paccka3sbl no xumumu (2 4)
33 | Yuenunueckas koHpepeHIMs «Bolaaronuecs pycckue 1
yaeHBIe-XUMHUKN
34 | Konkypc coobmieHuit yganmxcs «Moe rodumoe 1

XUMHUYCCKOEC BCIICCTBO»

6. TpeOoBaHuUsI K YPOBHIO NOATOTOBKH 00y4YarouXcs.

B pesyabTare n3yueHnst Kypca 00y4aommiicss HAy4YuTCs NOHUMATh
®  XUMUYECKYIO CUMBOJIUKY: 3HAKU XUMUYECKUX JIEMEHTOB, (OPMYIIbI XUMHUECKUX
BEIIIECTB;
®  gavicHeliuiue XumMuiecKkue NOHAmMUA: XUMUIECKUN HJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJISIPHAsE MacChl;
® (OCHOGHbIE 3AKOHbI XUMUU: COXPAHEHMS MACCHI BEILIECTB, IOCTOSIHCTBA COCTABA,

HO.]Iy‘ll/IT BO3MOKHOCTb HAYYHUTBCHA
* Hazvleamp: XUMUUICCKHUC QJICMCHTBI, COCAMHCHU A,




*00bsacHAmMb: PU3UIECKUI CMBICTT aTOMHOTO (ITOPSIKOBOTO) HOMEPA XMMHYECKOTO
3JIEMEHTa, HOMEPOB I'PYMIbI U NEPUOJIA, K KOTOPBIM JIEMEHT NPUHAUIEKHUT B IEPUOIUIECKOM
cucreMe JI. 1. Menneneesa; 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB B IIPeeax
MaJIbIX IIEPUOJIOB U TJIaBHBIX HOATPYII; CYIIHOCTh peaKLuii HOHHOTO OOMEHa;

*onpedenamp: COCTaB BEUIECTB 1O UX (HOpMYIIaMm;

*cocmagnamp: GOpPMyIIbl HEOPIraHUYECKUX COCIUHEHUH;

*0bpawampca ¢ XUMAYECKOH MOCYI0H 1 1a00paTOpHBIM 000pyI0BaHUEM;

* gpluucaaAmy: MaCCOBYIO J0JII0O XMMUUYECKOIO 3JIEMEHTA 110 (JOPMYJIE€ COSAUHEHUS;
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;

Hcnonb30BaTh NpHOGPETEHHDbIE 3HAHUS M YMEHUS B MPAKTHYECKOH IeITEJTbHOCTH U
MOBCEIHEBHOM KM3HU JJIS:

*0e30macHOro o0palieHus ¢ BEIECTBAMU M MaTepUallaMHu;

* 9KOJIOTMYECKH TPAMOTHOT'O TTOBEJICHUS B OKPY’KaIOIIEH cpene;

* OLICHKH BIIMSIHUSI XAMHYECKOTO 3arPsI3HEHUS OKPYKAIOILEH Cpe/ibl Ha OPraHUu3M
YEeJI0BEKa,

* KpUTHYECKOM OIIEHKH MHPOPMALIMHU O BEIIECTBAX, HCIIOJIB3YEMbIX B OBITY;

NPUTOTOBJICHHS PACTBOPOB 3aJaHHON KOHLIEHTPALUH

7. YueOHO-MeTOAUYECKHI U MAaTepPHAJIbHO-TeXHUYECKOe
obecrmeyeHue Kypcea.
YMK:
1)I"abpuernsia O. C. Broaubii kypc B xumuto 7 kinacc. [Iponenesriueckuii kype. M. : [Ipoda, 2007-
2010 rr.
2)abpuensa O. C., [umapesa I'. A. Xumvun: MeToandeckoe ocoore K IMPOIeICBTHUECKOMY KypCy
7 ximacc. M.: [Ipoda, 2007-2010 rr.

Ilepeuens J1aGopaTopHOro 000py10BaHNS, IPH BHIIOJHEHUH NPAKTHYECKON YaCTH Kypca.
1) TIpubopsl 1 000pyIOBAHKE IS TPAKTHYESCKOM PabOThI
e  MuxponabopaTopusi XuMHUYECKast
[TpoOupKH CTEKIISIHHbIE
KonOp1 konmueckue
Craxanbl cTeKJITHHbIE Ha 50 MJL.
[Tanouku CTeKIsIHHbBIE
TpyOKH COeTMHUTENBHBIE: CTEKIISTHHBIE, PE3UHOBBIE.
[TpoOku pe3nHOBbIE
CrimpToBKH
Jepxarenu 11st IpoOupoK
[HTaTuB 1abopaTopHbIi
[ITatuB my1st mpoOHpoK
Boponka crexiisiHHas
DunbTp
Crnnuku
AcOecroBas ceTouka
e Jlyunnku
2) PeakTuBbI
e Kucnotsl: comnsiHasi, cepHasi, a30THaslL.
e Illenoun: ruapoKcU HATPUS, TUIPOKCU KATTBIIUS.
e  OcHoBanus: Tuapokeun meu (I1), runpoxcnn sxenesa (111)
e Comm: kapOoHaT KabIws, Xjopua Harpus, xyopun meau (1), aurpar cepeOpa, Xmopu
Oapusi, KapOOHAT HATPUS, XJIOPH ATFOMUHUS, TIEPMAHTOHAT KaJIvsl, HUTPAT Kalus,
MeIHBIN Kyropoc, cynbdart xeneza (1), cynmsdar maKa, cynepdocdar, ammmuadnas
CeUTpa, MOYEBHHA (xapOamu), XJIOpH Kaus, CyIb(ar HaTpus, CyIb(ar



ATIOMUHUS.

[IpocTsie BelecTBa: yroib, HUHK, KENE30, AITFOMUHUANA, MArHUNA, ME/lb, CBUHELL.
CroxHbI€ BEMIECTBA: Mpamop, caxop.

Nuaukaropsl.

IIpuMepHBIe TEMbI IOKJIAI0B YUALIHXCS

1.
2.
3.

Yue6a M.B.Jlomonocosa B Mockse (1731— 1735).
Bxnang M. B. JloMoHOCOBa B pa3BUTHE XUMHUH.
ITepeBoa Ha cOBpeMEHHBIN pycckuil si3bIK Aokiaana M.B.JlomonocoBa «CioBo o

M0JIb3€ XUMHUU», B IMyOJMYHOM coOpanuu MMiepaTopckoit akageMun HayK CeHTA0ps 6 qus 1751
T., TOBOpeHHOEe Muxauninom JIOMOHOCOBBIM.

4,
1
2.
3.
4

BECOB.
S.

M. B. JIOMOHOCOB O 10JIb3€ CTEKJIA.

M. B. JIoMOHOCOB — OCHOBaTellb EPBOM XUMUYECKOH 1abopaTopun B Poccun.
Kpyr nayunsix uarepecoB M. B. JlomonocoBa.

. . MenneneeB — y4eHbI ¢ MUPOBBIMU 3aCIIyTaMH.

. Y. MenneneeB — opraHu3aTop U NEepBbI AUpeKTOp [ TaBHOM mayiatsl Mep U

. . MeHnneneeB — ucciie10BaTeNnb BO3AYXOIUIaBaHUS.

10. 1. . MenneneeB — co3aaTesb 0€3ABIMHOTO ITOPOXaA.
11 dpy3ss u xomeru J[. . Menneneesa B chepe HaAyKu, TEXHUKH U KYJIBTYPBHI.

12.
13.
14.
15.
16.
17.

MexnyHapoaHsle KOHTAaKThl U Tpu3Hanue 3aciyr . M. Mennaeneesa.
Veneuenus /1. . MeHnaeneena.

Nmenem /1. 1. MeHeneeBa Ha3BaHBbL. ..

Anekcannp Muxaitnosuu byTiepoB — 3aMeuaTenbHbIl pyCCKUN XUMUK.
A. M. ByTiepoB — BBIJAIOMIHICS OUOIIOT.

Hpy3bs u xomieru A. M. bytneposa.

IIpumepHbie TeMbl coo0mIeHnit «Mo€ JII00MMoe BeecTBOY.

1.

HBOoNOoO O RWD

0.
11.
12.
13.
14.
15.
16.

Anmas.

AMMHaK.

bopnas kuciora.
['may6epoBa cob.
WHepTHBIE ra3bl.
Hon.

Manaxwur.

Mpawmop.

Ilepeknch Boopona.
ITepmanranar kanus.
IInTeeBas cona.
IToBapeHHas cob.
Caxapo3a.
YTIeKucelii ras.
VYKcycHas Kucnora.
OTUIOBBIN CIUPT

Tembl NpOeKTHBIX padoT

03N DNk W~

. [lepcieKTUBBI pa3BUTHS XUMUU.
. I3 ucropun xumuu.

. Tkanu: mpoILIoe U HACTOSIIIIEE.
. Uto MBI 3HaeM o BeniecTe?

. [Taciopt anemenTa Ne....

. Cxa3anusa 00 OJHOM BEIIECTBE.
. Uctopus cinyku.

. Bona B xocMoce.



9. Xumus — nonp3a Uiu Bpea. Pe3ynpTaT cOMoI0rM4ecKOro onpoca.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

’Ku3Hb — B3aUMOJEMCTBUE MEXKIY MOJIEKYJIaMHU.
XWUMHUS U BUPTyaJIbHBIA MUD.

BemecTBa Ha 3eMiie 1 B KOCMOCE;

HcTopust OTKpBITUS XUMUYECKOT0 djeMeHTa No.. ..
CaMpblil IEpBBI XUMUYECKUIN JIEMEHT.

OT anxXuMHU K HACTOSAIICH XUMUH.

[TaMATHUKY UCTOPUU B apXUTEKTYPhI B MPOMBIILICHHBIX TOPOIaX.
XUMHA U HCKYCCTBO.

MerTasibl B HICKYCCTBE.

lapmoHuUst XUMHUYECKUX POPMYII.

Koe-uTo 0 3epkanax.

HWmMmeet 1m Boga naMsaTh?

Crekna — XxaMeJICOHBI.

dotorpadus U XuMus.

boit moxxuparensim MeTanios.

Pexiiama: 10CTOBEpPHOCTD C MO3UILIMU XUMUHU.



