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IHosicHuTeIbHASA 32N CKA
HanpagieHHOCTH NPOrpaMMbl — ECTECTBEHHOHAYYHAs
Bo3pacr o0yuyarmuxcsi: 167er.
Cpok peanu3zanum nporpamMmmsl: 1 roxu,
PaGouast mporpamMma 3aHATHII BHEYPOYHOU JEATEIHHOCTH MO OMOIOTHH «XHWMHS BOKPYT HAC» MpeaHa3HaueHa IS
OpraHu3aluy JOTOJHUTEIBHOTO 00pa30BaHusl 00yYarouMXCcsl Kiacc.
Peanuzarnus nporpamMmbl o0ecrieunBaeTcss HOPMaTUBHBIMU JTJOKYMEHTAMMU:
1. ®enepanpubiii 3akoH oT 29.12.2012 No 273-®3 (pen. or 31.07.2020) «OO06 obOpazoBanuu B Poccuiickoii
®denepanun» (¢ U3M. U J101., BCTyI. B cuiy ¢ 01.09.2020).
2. Meroauyeckue  peKOMEHJAMHM MO  MPOEKTHPOBAHUIO  JIONOJHUTENBHBIX  0OLIC00pa30BaTEIbHBIX
oOwepazBuBatoux nporpamm ot 18.11.2015. MunucrtepctBo 00pa3oBanus u Hayku PO
3. Tlpodeccuonanbhsiii ctannapt «llemgaror (memaroruyeckasi A€SITEIBHOCTh B JOUIKOJIHHOM, HA4YaIbHOM OOIIEM,
OCHOBHOM 00111€M, CpeJTHEM 001IeM 00pa30BaHuM ), (BOCTIUTATENb, YUUTEIb)»
4. Ilpuka3z MunucrepctBa npocseiienus Poccuiickoit @enepanuun ot 9 Hoa0ps 2018 r. Ne 196 «O06 yrBepxieHun
[Topsinka opraHu3alivuy U OCYIIECTBICHUSI 00pa30BaTEIbHON
NEeSATEIBHOCTH IO TOMOJHUTEIbHBIM 0011€00pa30BaTEIbHBIM POrPaMMaM
5.®enepanbubiit 3akoH oT 29.12.2012 Ne 273-03 «O06 ob6pazoBanuu B PDy»
6.DenepanbHbIi IPOEKT «Y cliexX Kaxaoro pedenkay (yrB. 7 aexkadbps 2018 r.)
JononHutenbHas oOuieoOpazoBaresibHas MporpaMma «XHMHsS BOKPYT HAac» J1aeT BO3MOXKHOCTb KaXJIOMy pPEOEHKY

MOJIy4aTh JOMOJHHUTEIbHOE 00pa3oBaHWE MCXOJS M3 €r0 MHTEPECOB, CKJIOHHOCTEH, CITOCOOHOCTEH M 00pa3oBaTeNbHBIX



HOTPEOHOCTEN, OCYLIECTBISIEMBIX 3a MpeAenaMu (perepalbHBIX TOCYJapCTBEHHBIX OOpa30BaTENbHBIX  CTaHAApPTOB U
(denepanbHBIX TOCYAAPCTBEHHBIX TPEOOBAHU.

HampaBneHHOCTh MporpamMMmbl  €CTECTBEHHOHAy4YHAasl, ITOCKOJIBKY OHa MPEANoJiaraeT yriyOJIEeHHOE H3y4YeHUe
OpPraHU4eCKOM U HEOPraHNYECKON XMMHH, PEIICHNE SKCIIEPUMEHTAIIBHBIX U PACYETHBIX 33/1a4 MOBBIIICHHON CIOKHOCTH 110
xumun. Coziep:kaHre MporpaMMbl « XMMUSI BOKPYT Hac» MOMOXKET MOJPOCTKAM PACIIUPUTh U YIIIyOUTh 3HAHUS 110 XUMUH,
YCOBEpLIEHCTBOBATh YMEHUS HCCIIEI0BATh

B cucrteme ecrecTBEHHOHay4yHOTO OOpa30BaHUs XMMHS 3aHHMAET BaXKHOE MECTO, ONPEAENIIEMOE POJIbI0 XMMHUECKON
HayKH{ B MIO3HAHUM 3aKOHOB MPUPO/IbI, B MATEPUATILHOM KM3HMU OOILECTBA, B PEHICHUU TJI00AIBHBIX MPOOJIEM YEI0BEUECTBA,
B (hOpPMHUPOBAHUH HAYYHOU KapTUHBI MUpA.

JlonosnHuTeNbHAS 001Ie00pa3oBaTebHas MMporpaMMa «XUMUsI BOKPYT Hac» co3[aHa, yToObl B MPOIECCE MOTYyYEHUS
JOTOJHUTEIBHOIO XUMHUYECKOr0 OOpa3oBaHMs yualluecs MNpUOOpeNr XUMUYECKHE 3HAHUSA O 3aKOHAaX W TEOpHsX,
OTPaXXAIOIIUX OCOOEHHOCTH XUMHUYECKOW (DOpMBI JBHKEHHUS MaTE€pUH, NPUOOpENH yMEHHMs W HaBbIKM B IMOCTAHOBKE
XUMHUYECKOTO IKCIIEPUMEHTA, B pa0OTE C HAYYHOU U CIIPAaBOYHOM JTUTEPATYPOl, HAYYUIIUChH JENATh BHIBOJbI IPUMEHUTEIBHO
K KOHKPETHOMY Matepuaiy u 0ojee o0uire BbIBOJbI MUPOBO33PEHUYECKOT0 XapakTepa. M3yuenne XuMuyu nomMoraeTr noHsTh
oO1Ire 3aKOHOMEPHOCTH IIpolecca MO3HAHUS MPUPOAbI YEIOBEKOM, METO/Ibl aHAJIOTUH W HKCIEPUMEHTA, aHaJIu3 U CUHTE3
MO3BOJISIIOT MOHATH HAYKY BO BCEM €€ MHOT0OOpa3uu.

XUMUYeCKHE 3HaHUSI HEOOXOUMBbI YUalTUMCs B TOBCEHEBHOM KM3HU, POU3BOICTBEHHOM J€ATEIbHOCTH, POAOIKEHUS
oOpa3oBaHMsI M MPaBWIBHOM OpPUEHTALIMU TIOBEJEHUSA B OKpyxatouied cpene. [Iporpamma «Xumus BOKpYr Hac » Jaet
yYalMMCsI BO3MOXXHOCTh BbIOpaTh MpOpuib 00y4eHHUs, MONOJHUTh 3HAHUS O MPOQECCUsiX, paCHIMPUTh 3HAHUS MpeIMeTa

XHUMHU, HGO6XOI[I/IMI)IC JJIs1 TIOJTYHYCHU S I[&J'IBHCI‘/JIH_ICFO 06p2130BaHI/I$I.



JlononHuTENbHAS 00111€00pa3oBaTeNbHas MporpaMmmMma « XUMHsI BOKPYT Hac" cocTaBieHa ¢ yueToMm oOopyaoBaHus "Touka
pocra".

HoBu3Ha nporpaMMbl COCTOUT B IMYHOCTHO-OPUEHTUPOBAHHOM O00y4eHHH. POJIb yUnTENS COCTOUT B TOM, UTOOBI CO3/1aTh
Ka)KJIOMy 00y4aroieMycsi Bce YCIOBHS, AJi1 HauOoJiee MOJTHOTO PACKPBITUS U pealn3aluu ero cnocooHocreit. Co3narb Takue
CUTYAIlUU C MCIIOIb30BAaHUEM PA3IUUYHBIX METO/IOB O0yUEHUS, IPU KOTOPBIX KaXIbIi 00yUYaronIuiics mpuiaraeT COOCTBEHHbBIS
TBOPYECKUE YCUIINA U UHTEJUIEKTYaJIbHBIE CIOCOOHOCTH MPU PELICHNUN MTOCTaBICHHBIX 3a/1a4.

AKTYaJbHOCTB [TPOrpaMMbl «XHUMHsSI BOKPYT Hac» CO3JaHa C LEibl0 (POPMUPOBAHUS MHTEpPECA K XUMHHU, PACIIUPEHHUS
Kpyro3opa yvamuxcs. OH OpHEeHTHPOBaH Ha YYaIUXCS , TO €CTh TAKOT'O BO3pPacTa, KOT1a pedsTaM CTAHOBUTCS HHTEPECEH MUP,
KOTOpBIM MX OKpPYXAaeT U TO, YTO OHU HE MOTYT OOBSICHHUTH, a CIEUUAIbHBIX 3HAHUU ellle He XBaTaeT. [leTu ¢ poxiaeHus
OKpY>KEHBI pa3IMYHBIMU BELIECTBAMU U JOJKHBI YMETh OOpaIllaThCsl C HUMHU.

Ilexaroruveckas nejiecooOpa3HoOCTb NPOrPaMMBbI CBSI3aHA C BO3PACTHBIMU OCOOCHHOCTSAMH JIETEH JaHHOTO Bo3pacTa 13-
15 net: M1100603HATENBHOCTD, HAOTIOATEIHPHOCTD; HHTEPEC K XUMHUYECKUM MPOIEccaM; KeJlaHueM padoTaTh ¢ 1JaOOpaTOPHBIM
o0opyaoBaHueM; ObICTpOE OBIIaJICHIE YMEHUSIMU U HaBbIKaMU. Kypc HOCUT pa3BHBaIOLLYI0, AEATEILHOCTHYIO U TPAKTUYECKYIO
HaIpPaBJIECHHOCTb.

Heap nporpammei: @opMHUpPOBaHUE Yy yUaAIIMXCS TITyOOKOTO M YCTOWYMBOIO MHTEpPECA K MHUPY BEIIECTB U XUMUYECKUX
MpeBpalleHNil, MpuoOpeTeHne HeOOXOAUMBIX MPAKTUYECKUX YMEHHUI U HaBBIKOB I10 J1A00OPATOPHOU TEXHUKE.

3agaum XMMHYECKOr0 KPYy:KKa

- pa3BUTh IMO3HABATENbHBIE WHTEPECHl M HWHTEUIEKTYalbHbIE CIHOCOOHOCTH B MpOLIECCEe MPOBEACHHUS XHUMHYECKOTO
AKCIIEPUMEHTA, CAMOCTOATENIbHOCTh MPUOOPETEHUS 3HAHUI B COOTBETCTBUU C BO3HUKAIOUIUMU )KM3HEHHBIMHU MOTPEOHOCTAMH;

- pa3BUTh Y4eOHO-KOMMYHUKATUBHbBIE YMEHUS;



- ¢dopmupoBaHue yMEHHS HaOII0JaTh M OOBICHATH XHWMHUYECKHUE SIBJICHUS, IMPOUCXOJAIIME B MNPUPOJE, OBITY,
JEMOHCTPUPYEMBIC YUUTEIIEM;

- (opmupoBaTh ymMeHHE PabOTaTh C BEIICCTBAMH, BBHITIOJHATH HECJIOXKHBIE XMMHUYECKHE OIBITHI, COOIOIATh MpaBuia
TEXHUKHU 0€30IaCHOCTH;

- BOCHUTBIBATH AJIEMEHTHI IKOJOTUYECKOU KYJIbTYPHI;

OTaM4uTeJIbHON 0COOCHHOCTHIO JAHHOW MPOTPAMMBI SBJISIETCS TO, YTO 3aHATHS MPEANONAraloT HE TOJBKO M3YYEHHUE
TEOPETUYECKOTO MATEPUAJIA, OHU TAK)KE OPUECHTHUPOBAHBI HA PA3BUTUE MPAKTUUECKUX YMEHUM U HABBIKOB CAMOCTOATEIbHOMN
AKCIIEPUMEHTAIIbHOW W UCCIE0BATEIBLCKON NIEeSITENBbHOCTH yuamuxcs. Pebsita HaydaTcsl CTaBUTh MNPOCTEUINNE OMBITHI,
paboTaTh ¢ peakKTHBaMH, TIAHUPOBATh CAMOCTOSTEILHYIO pabOTy Ha/l BHIOpaHHON TeMOi, 0hOPMIIATh MPAKTUYECKUE PAOOTHI.

DopMbI 3aHATHI:

-I'pynnoBas

- UnpuBuayanpHas

Iliianupyembie MeTanpeaMeTHbIE M JIUYHOCTHbIE Pe3yJibTAThl OCBOCHUS KPYKKA «XHUMUSA BOKPYT HAC»
JINYHOCTHBIE pe3yJIbTAThI:

- c(hopMUPOBAHHOCTH MMO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN yUaIuXCsl;
- CaMOCTOSITEJIbHOCTh B IPUOOPETCHUU HOBBIX 3HAHUM U MPAKTUYECKUX YMECHUM;

- MOTHUBaIUA 00pa30BaTEIBHON AEATEIHLHOCTH MKOJLHUKOB Ha OCHOBE JINYHOCTHO OPUEHTUPOBAHHOTO TIOJIX0/1a;
MeranpeamerHsie:

Pezynamuenvie YV



CaMOCTOATENbHO (POPMYJIHUPOBATH TEMY U 1I€JIU YPOKa;

COCTABJIATH IJIaH PCHICHHA y‘I€6HOﬁ HpO6HCMBI COBMCCTHO C YUHUTCIICM,

padoTath M0 IUIaHy, CBEPSIS CBOU JICUCTBUS C LIENIbI0, KOPPEKTUPOBATH CBOIO JEATEINBHOCTD;

B AUAJIOTC C YUUTCICM BBIpa6aTLIBaTI> KPpUTCPHUH OLCHKU U OIIPCACIIATH CTCIICHD YCIICIIHOCTH CBOEH pa60TLI 141 pa6OTI>I
APYrux B COOTBCTCTBUH C OTHUMMU KpUTCPpUAMU.

lloznasamenvhuvie YV/I:

nepepadaThiBaTh U MPe0OPa30BhIBaTh HHGOPMAIIUIO U3 OAHONU (POPMBI B IPYTyYIO (COCTABIISTH IJIaH, TAOJIHUILY, CXEMY);

IMOJIb30BATHCA CJIOBAPAMMU, CIIPABOYHUKAMMU,

OCYHICCTBJIATH aHAJIN3 U CUHTC3;

YCTaHaBJIIMBATh IIPUYNHHO-CIICACTBCHHLIC CBA3U,

- CTPOUTH paccyXaeHus;

Kommynukatusasie YV /I:
- BBICKa3bIBaTh U 0OOCHOBBIBATh CBOIO TOUKY 3PCHUS;

- CJIyl1aTb M CIbIIATh APYTUX, INBITATHCA IPUHUMATL HHYIO TOUYKY 3PCHUS, OBITh TOTOBBIM KOPPCKTUPOBATH CBOIO TOYKY

3peHUS;

- JOKJIAaAbIBATL O PE3YJIbTATaxX CBOCTO MCCIICAOBAHUS, YIACTBOBATL B JUCKYCCHUH, KPATKO U TOYHO OTBCYATh HA BOITPOCHI,

MCIIOJIH30BATh CIIPABOYHYIO JIUTEPATYPY U APYTHe UCTOUYHUKHA UH(POpMAIUK;

- JIOTOBApUBATHCS U MPUXOAUTH K OOIIEMY PEIICHUIO B COBMECTHOM JEATEIbHOCTH; 3a]1aBaTh BOIIPOCHI.



IIpeaMeTHbIE pe3yibTaThI:

B nosmasamenvnou cghepe: — naBaThb OINpPEAENCHUS WM3YyYEHHBIX MOHATUH; — ONUCBHIBATH JEMOHCTPALMOHHBIE U
CaMOCTOSATENbHO MPOBEAEHHBIE IKCIIEPUMEHTBI, UCIIOJIb3YSl JIJISl 3TOI0 €CTECTBEHHBIN (PYCCKUI) SA3bIK U SI3bIK XUMHUH; —
KJIaCCU(PHUIMPOBATh U3yUEHHbIE OOBEKTHI U SBJICHUS; — J€JIaTh BHIBOJBI M1 YMO3aKIIIOUEHUS U3 HAOIIOACHNUN, U3YYEHHBIX
XUMHUYECKUX 3aKOHOMEPHOCTEH; — CTPYKTYPUPOBATh U3yUYEHHBIH MaTepHall U XUMHUECKYIO HH(OPMAIIHIO, TOTYYCHHYIO

W3 APYTUX UCTOYHUKOB;

B yennocmno-opuenmayuonnoii cghepe. — aHaIM3upPoOBaTh U OIEHUBATD MOCIEACTBUS IS OKPYKAIOIICH Cpebl OBITOBOM
1 TIPOU3BOJICTBEHHOHN JESATEILHOCTH YEJIOBEKA, — Pa3bsICHATh HA MPUMEPAX MATEPUAIBHOE €IMHCTBO M B3aMMOCBS3b
KOMITOHEHTOB KHBOW M HEKHWBOUM MPUPOJIbI U UEJIOBEKA KaK BaXKHYIO 4YaCTh 3TOT0 €JMHCTBA; — CTPOMTh CBOE ITIOBEJACHNUE B

COOTBCTCTBHH C IIpUHIOUIIAMHA 6epe>1<Horo OTHOIICHMSA K IIPHUPOAC.

B mpyooeoii cghepe: — inanupoBaTh ¥ MPOBOJAUTH XUMHUUECKUM SKCTIEPUMEHT; — UCIIOJIb30BATh BEIIECTBA B COOTBETCTBUU

C UX IIPCAHA3HAYCHHUCM U CBOI\/JICTBaMI/I, OIIMCAaHHBIMHU B MHCTPYKIHUAX I10 IIPUMCHCHHIO.

B cqbepe bezonacHocmu HcU3HeoesmeabHoCmu. — OKa3bIBaTh IECPBYIO IMOMOIIb IIPU OTPABJICHUAX, OXKOrax M APYrux

TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U JIAOOPATOPHBIM 000PYIOBAHUEM.

BBenenue. O3nHakom/ieHHe ¢ KAOMHETOM XMMUM M U3y4YeHHe MPABUJ TEXHUKH 0€30MaCHOCTH

HemHoro u3 ucropun xumuu. Anxumusi. XMMHUSL BUepa, CETOAHS, 3aBTpa. TeXHHKaA 0€30MaCHOCTH B KaOWHETE XUMUHU.
JlabopaTopHoe 060py10BaHrEe. 3HAKOMCTBO C Pa31aTOYHBIM 000PYOBAHUEM JIJISl MPAKTUYECKUX U JIAOOPATOPHBIX PalOT.
[Tocyna, e¢ BuaBI M Ha3HaUeHWe. PeakTUBEI 1 uX Kitacchl. O0paliieHne ¢ KUCIOTaMH, IIeJTI0YaMHu, SIIOBUTHIMH BEIIICCTBAMMU.

Mepbl 1epBOif NOMOIIM MNpPU XMUMHYECKMX OXKOraX M OTpaBlieHUsX. BpipaOoTka HaBBIKOB O€30MacHON padOTHI.



JlemoHcTpanus. Y 1UBUTENbHBIE ONBITHL. JIabopaTtopHas pabora. 3HAKOMCTBO C 00OPYJOBAHUEM JJIsi MPAKTUUYECKUX U
71a00paTOPHBIX PadoT.

«BemecTBa BOKpPYr Tedsi, OorJsiHUCH!» BemecTBo, dusmdeckue cBoicTBa BemiecTB. OTIMYHE YHCTHIX BEIIECTB OT
cMmeceit. CriocoOnl pazaeneHus cMmeceil. Boga. Muoroe nu Mbl 0 Helt 3HaeM? Bona u e€ cBoiictBa. UTO HEOOBIYHOTO B
Bojie? Boma mpecHas u mopckas. CriocoObl OYMCTKH BOJBI: OTCTaBaHUE, PUIBTpOBaHUE, oOe33apaxkuBanue. CTOIOBBIN
YKCYC M yKCycHasi 3cceHuus. CBOMCTBa YKCYCHOM KHUCIOTHI M ee (u3uosiornueckoe Bo3aeicTBue. IIutheBas cona.
CaoiicTBa u npuMeHnenue. Yai, coctas, CBOMCTBa, (PU3MOJIOTUYECKOE ICUCTBHIE HA OPTaHU3M YeloBeKa. MbUIo Wiv Mbljia?
OTnnymne X034MCTBEHHOTO MbUIA OT TyaJeTHOro. Il{enouynon xapakrep X0351MCTBEHHOTO MblIa. CTUpAIbHBIE NOPOLIKH U
apyrue Mormme cpeactsa. Kakue nmopomiku cambie onacHsie. Hasio nu omacaTees )KUIKUX MOIOMIUX CpeACTB. JIOChOHBI,
JyXd, KpeMbl U mnpouas napdromepus. MoryT jam npeacTaBisiTh OMacHOCTh KOCMETHUYECKHE mperapaThi? MoxHO U
CaMOMY U3TOTOBUTH Nyxu? MHoOroo0Opasue JiekapCTBEHHBIX BellecTB. Kakue ekapcTBa Mbl 0OBIYHO MOKEM BCTPETUTH B
CBOEH JJOMallIHEH anTeyke? ANTeyHbIN o U ero cBoiicTBa. [ToueMy o Ha0 epKaTh B IMJIIOTHO 3aKYTTOPEHHOM CKIISTHKE.
«3eNIeHKa» WIK pacTBOp OpHILTHAHTOBOTO 3eieHoro. [lepekuck Boopoa u ruaporneput. CBOMCTBA MEPEKUCH BOJOPO/IA.
ACIYpYH WK aleTWICATULWIOBAasE KUCIOTa U €ro cBoicTBa. OmacHOCTh NMpH NpPUMEHEHUH acnupuHa. Kpaxman, ero
cBoiicTBa u mpuMenenne. OOpazoBaHKe Kpaxmalia B JIUCThsIX pacTeHui. [ 110k03a, ee cBoiicTBa u puMeHenne. MaprapuH,
CJIMBOYHOE U PACTUTEIIBHOE MACJIO, calio. Yero Mbl 0 HUX HE 3HaeM? PacTutenbHbIE U )KUBOTHBIEC Maca.

Jlabopatopnas pabora 1. CoiicTBa BemiecTB. Paznenenue cMecu KpacuTeNei.

Jlaboparopnas pabota 2. CoiicTBa Bojbl. [IpakTuueckast padotal.O4ucTka BOIbI.

JlaboparopHas pabota 3. CBOMCTBa YKCYCHOUM KUCIIOTHI.

Jlabopatopnas pabota 4. CBOMCTBA TUTHEBOM COIBI.

JlabopartopHas padota 5. CBoiicTBa yasl.



JlabopatopHas pabora 6. CBoiiCTBa MbLIA.

JlabopatopHas pabora 7. CpaBHeHHE MoroImKX cBoMcTB Mbuta 1 CMC.
JlabopaTopnas pabota 8. U3roToBUM AyXu camu.

JlabopatopHas pabota 9. HeoObluHbIe CBOMCTBA TAKUX OOBIYHBIX 3€JIEHKH U HOJa.
Jlabopatopnas pabota 10. [TorydaeHue kuciaopoaa u3 mepeKucu BoI0POIa.
JlaGoparopHaspabotal 1. CBolicTBa acnupuHa.
JlabopatopHasipabotal2.CBoiicTBa kpaxmana.

Jlaboparopnas padotal3. CBoiicTBa IITIOKO3HI.

JlabopatopHnasipaboral4. CBoiicTBa paCTUTENHLHOTO U CIIMBOYHOTO Macel.
«YBJIeKaTeJbHA XUMHUSA VISl IKCIIEPUMEHTATOPOB»

Cumnatuueckue 4YepHuIa: Ha3HAYCHHUE, MPOCTEUIIINE PELCTTHI.

CocraB akBapenbHbIX Kpacok. [IpaBuiia oOparieHust ¢ HUMHU.

Hcropust MBUIBHBIX ITy3bIpei. DU3MKa MBUIBHBIX ITy3bIPEN.

CocTraB MIKOIBHOTO MeETA.

Nunukatopsl. U3MeHeHNEe OKpacKH UHAUKATOPOB B PA3JIMUHBIX CpeAax.
JlaGoparopnas padotal5. «CekpeTHble YepHUIIAY.

JlabopaTtopHas pabotal6. «IlomydeHne akBapeabHBIX KPACOKY.
JlaGoparopnas pabotal /. «MBUIbHBIE OIBITHD.

JlaGoparopnas pabota 18. «Kak BIOpaTh MIKOJIBHBIN ME.
JlaGoparopnas pabota 19. «3roToBiaeHre MKOJBHBIX MEIKOB.

Jlaboparopnas padota 20. «OnpeaeneHue cpeabl pacTBOpa ¢ MOMOIIBIO HHIAUKATOPOBY.



JlaGoparopuas pabora 21. «IIpuroroBieHHe pacTUTEIbHBIX HHIUKATOPOB U OMNpEJEJICHHEe ¢ IMoMOIpi0 Hux pH
pacTBopay.

«CBoiicTBa BellleCTB» HOCUT O3HAKOMHTEIBHBIN XapakTep, PACCUMTAaH HAa Pa3BUTHE JIFOOO3HATEIBHOCTH, HHTEpPECa K
XUMUH.

Teopus. [Ipe3enTanus Kypca: eJd U 3aJja4u, OpraHu3aius 3auatuil u ux cnenuduka. [Ipenmer xumuu. [Ipoucxoxienue
cnoBa "xumus'". MeCcTo XUMHUH CpeU HAyK O IPUPOJE.

IIpakTuka. 3HakKOMCTBO C Tpymmod. MHCTpyKTaxk IO IpaBUjiaM IIOBEJACHHUS Ha 3aHATHAX. IlpakTudeckas pabota
«3HaKOMUMCS ¢ XUMUYECKOU JlabopaTopueil, ee 00opya0oBaHUEM, ¢ MpaBuiIaMu 0€30MacCHOCTU B HeM». JlemoBast urpa
«IImanupoBanue paboThl 00OBEAMHEHNS Ha YUEOHBIN TO1». 3HAKOMCTBO ¢ KaJeHIapeM KOHKYPCHBIX MEPOTIPHUATHH.
Bxonnast nuarHoctuka. AHKeTa «3Har — HE 3HaK0. YMEI0 — He yMeto». 14

CaoiicTBa BelleCcTBA.

Teopus. BemecTBo u Teso. BeliecTBa BOKpyT Hac U B Hac camMux. CBOMCTBA BEIIECTB: arperaTHOE COCTOSIHUE, 1IBET, 3aIlax,
AIEKTPONPOBOIHOCTD, TEIUIONPOBOAHOCTh M T.J. 3a4€M HYXKHO 3HaTh CBOMcCTBa BemiecTB? KaMeHb - mepBblii 0OBEKT
n3ydyeHus uesioBeka. [IpeBpaiieHue BelecTB ApPyr B Jpyra. Xumuueckas peakuus. [I[pusHaku m yclioBusd TedeHUs
XAMUYECKUX peaKui. ['OpeHbe - 0J1Ha U3 MEPBBIX XUMUYECKUX PEAKIUI, U3BECTHBIX YETOBEKY. POJIb OTHS B CTAHOBJICHUH
yejoBeka. Jlerenasl u Mmudsl 00 orue. BemiecTBa roprounie U Heroprouue. M3yueHue peakiiuu ropeHus.

[IpakTuka. JlabopaTopHbie onbIThl: 1. PaccmaTpuBanue mpeaMeToB, CASIaHHBIX M3 OJHOTO M TOTO K€ BeliecTBa. 2.
PaccmaTtpuBanue npeaMeToB, CICIaHHBIX U3 Pa3HbIX BellecTB. 3. PaccmaTpuBaHue BENIECTB ¢ pa3HbIMU (PU3UYECKUMU
cBorictBamu. IIpaktuyeckue padotel: 1. M3yuaem cBoiicTBa BemiecTB. 2. [IpoBoaUM XMMHUYECKHE PEAKIMH C IEbIO
BBISIBJICHUS IPU3HAKOB U YCIOBUM TEUCHHS] XUMUYECKOU PEAKIUU. DKCKYPCHS B allTEKy.

I/I3yqe}me cocTaBa BealeCTBa - HECHTPAJbHOC 3BEHO XUMHUMH.



Teopus. U3 uero cocrosT BemiecTBa? JleqnMo a1 BEHIECTBO 10 OECKOHEUHOCTU? ATOM - HelelIMMasl YacTUIla, COCTaBHAas
4acTh BCEX BellecTB. Monekynbl. XUMUYECKUH 31eMEHT. BemecTBa npocTsie U ciaokHble. O3HAKOMIIEHUE C CUMBOJIAMU
sanemenToB. CumBosiel H, 0, S, P, C, I, Br, Cl, Si. [lonstne xumuueckorr dopmynbl. UuCThIE BEmeCTBA M CMECH.
OpHoponHble UM HeoAHOKpaTHble cMmecu. (CnocoObl  pa3liBOGHHsS CMeced: oOoTcTauBaHuE, (QUIBTpOBaHUE,
MEePEKPUCTAILTA3AIINS, IEPETOHKA, XpoMaTorpadusl.

[Ipaktuka. JJaboparopusie paboTsl: 1. Mogenupyem xumuueckue popmyssl. 2. ['otoBum cmecu. [Ipaktrnueckue paboThl:
1. OuncTtka moBapeHHOM coJii GUILTPOBAHUEM U BbIapuBaHueM. 2. OYUCTKA METHOTO KYIIOpOca MepEeKPUCTAIIA3AITHS.
[Tonsenenuie uToroB MoyJist. Irpa-BukTopuHa « XMMHsI BOKPYT MEHS.

Kakue ObIBaroT BeniecTna.

Teopus. Knaccudukaiusi BemecTB Ha MPOCThIE W CIOXKHBIE. [leeHne MpoCThIX BEIIECTB Ha METaUIbl U HEMETaJUIbI.
CumBonnl metamioB Al, Fe, Cu, K, Na, Ca, Ba, Mg, Ag, Au, Hg, Ni, Cr, Mn. Kucnopon, ero otkpeitue. [lonyuenue
KHCIIOpoJa U3 TepMmaHraHata kanus. CoOupanue KHUCIOpoAa NIBYMs CIIOCOOAMH: METOJIOM BBITECHEHHS BO3IyXa U
METOJIOM BBITECHEHMS BOAbI. Onpenenenne Kuciaopoaa. [I'openne cepol, yris U xene3a B Kuciaopoae. Bogopoa - camblii
nerkui ra3. Ucropust ero otkpeitus. ['openue Bomopona "I'pemyuas cmech'. OnpeneneHue BOIOpPOAA, MOJyYEHHE.
VYrnekucineiii ra3. [lonyuenune ero u3 Mpamopa uiu mena. OnpeneneHre yriekucioro ra3a ¢ MmoMoIIbl0 W3BECTKOBOM
Bojibl. CocTaB Bo3myxa. M3ydenue cocraBa Bo3ayxa. Ponb A.JlaByasbe. [lonsiTe 00 nHepTHHIX razax. HeoH, aproH, ux
npumeHenue. Kucnorel. Kucnorsl B ipupozae. PactBopenue kuciot B Boje. JleicTBrue CEpHOUM KUCIOTHI HA TKaHb. Mepbl
MPEOCTOPOKHOCTH TIPU paboTe ¢ KuciaoTamu. JlelicTBue KUCIOT Ha UHAUKATOphl. OcHOBaHus. PacTBOpeHre OCHOBaHUI
B Bojie. lllenoun. JleiicTBue mienoyelt Ha OpraHU3M dYesoBeka. Mepbl PeAOCTOPOKHOCTH TIPU paboTe CO IIeI0YaMHu.

HeiicTBue menoueli Ha nHAUKaTophl. Conu. Kakue 6niBatoT comu? Comnu B ipupo/e. [loBapennas conb. Ponbs moBapeHHo#



COJIM B UICTOPHUU uesoBedecTBa. OpraHnuecKkue BemecTBa: OeIKu, >KUPbI, YTIEBOAbl, HYKIEMHOBBIE KHUCIOTBI, X POJIb JIJIs
KUBBIX OPTaHU3MOB.

[IpakTtuka. JlabopaTtopusie pabotsl: 1. M3ydyaem cBoiicTBa metamioB. 2. PaccMaTpuBaHue CrijlaBoB MEAH M kenesa. 3.
OO6HapyxeHue KUCJIOT B MpoayKTax nutanus. 4. JIeMCTBUS MHIMKATOPOB HA KHUCIOTHI M IIeno4d. 5. PacTBopeHue
OCHOBaHWI B Bojie. 6. PaccMarpuBanue o6pasnos coneit. [Ipaktuueckue padotsr: 1. [lomydaem, cobupaem u onpenensieMm
KUCJIOpoA U Bopopoa. 16 2. M3ydaem CBOMCTBA METAJIOB.

SA3bIK XUMHUH.

Teopus. Xumus - Hayka o BenecTBax. Kakue ObiBatoT BemecTBa? MeTamibl U HeMeTalibl. OKCHUIbI, KUCIOThI, OCHOBAHUA,
conu. PusnyecKkne U XUMMHUYECKHE CBOWMCTBA BellecTB. [IpeBpamenus Bewmects Apyr B apyra. [IpusHaku u ycinoBus
TeueHus: xuMuyeckoi peakuuu. CoctaB BemecTB. Xumuueckas popmyna. Banentnocts. OnipesiesieHne BaJeHTHOCTH 110
XUMUYECKOU (popMyiie. 3aKOH COXpAaHEHUSI MacChl BEUIECTB. XUMUYECKUE YPAaBHEHUSI.

[Ipakrtuka. [Ipaktrueckas pabora «IIpeBpaiienus BemecTB Apyr B Apyray, «OnpeneneHue BaICHTHOCTU MO XUMUYECKON
dbopmyiie», «3aKOH COXpaHEHUs MacChl BEHIECTB». PellleHne XUMUYeckux ypaBHEeHHU. [1oAroTOBKA K KOJUIOKBUYMY.
[TonBenenne nrtoroB Moayst. KomokBuyM «S3bIK XUMUN.

HN3yuyaem XxuMH4YeCKUe peaKkuM.

Teopus. CylHOCTh XUMHUYECKON peakiuu. THUIBl XUMUYECKUX PEaKIMi: pa3ioKeHus, 3aMelleHus 1 oOMeHa. Peakuuu
9K30- U dHAOTepMudeckue. Peakiiu oopatumbie n HeoOpaTuMbie. CKOPOCTh XUMUYECKUX peakiuit. 17

ITpakTuka. JJaGopatopHbie onbITh: 1. Paznoxkenre Manaxura Mpu HarpeBaHUMU. 2. 3aMelieHue MeId B pacTBOpe XJIOpUaa
Meu (2) Kene30M.

MHoroo0pa3ue BelecTB.



Teopus. Knaccudukanus u cBoiicta BeiecTB. MHoroo6pasue emiects. Knaccudukaius BemecTs 1o coctaBy. OKCHabl,
ux cocrtaB. [loilydueHne OKCHIOB peakiuel TOPEHUs MPOCThIX U CI0XKHBIX BellecTB. COCTaBIICHHE YPAaBHEHUN pEeaklNH
TOPEHHS CIIOKHBIX BEIIECTB. Y CIIOBHS BO3HUKHOBEHMSI M TPEKpaIlleHHs TropeHus. MemyeHHoe okuciieHue. Mepbl
npeaynpexaenus noxapon. Knaccudukaius okCHI0B Ha OCHOBHBIE, KUCIOTHbBIE, aMpoTepHbie. KUCIOThI, UX cocTas,
KJIaccu(pukanys Ha KUCIOPOIOCOoAepKaIIe W OCCKUCIOPOIHBIE, HA OJTHOOCHOBHBIE, TBYXOCHOBHBIC H TPEXOCHOBHEIE.
Kucnornsiii octatok. BaneHTHOCTh KHCJIOTHOTO OCTaTKa, POJb KUCIOT IJii OPraHW3MOB pPACTEHUM, >KUBOTHBIX M
yenoBeka. OcHoBaHMs, ux coctaB. ['mapookcorpynna. Illenoun n HepacTBOpHMBIE B BOJIE OCHOBAaHUS, COCTaBJICHHUE
dbopmysl cojield MO BaJICHTHOCTH MeTallyla M KHUCJIOTHOro octaTka. Knaccudukamms coneil Ha cpeaHue, KUCIbIE U
ocHOBHBIE. [InmieBas coga 1 MajlaxuT KaK MPUMEPHI KHUCJIOKW U OCHOBHOM COJIEH, COJIM OPTaHU3MbI B OPraHU3ME YEJIOBEKA.
Peakuus HenTpanuzamnuu.

[TpakTuka. JlaboparopHsie pabotsl: 1. PaccmoTpenne 00pa3iioB OKCHUI0B, OCHOBaHUH, coJiei. 2. MccnenoBanue mpoaykTa
TOpeHHMS yris B Kuciopoje. 3. O3HaKOMIIGHHE CO CBOMCTBAMH THIPOKCHIOB HATPHS, KalbIvs, Meau (2) wiu xenesa (3).
4. B3auMoAeNCTBHE 1IEIOYEN C KUCIOTaMHU. 5. B3anMoaercTBue HepacTBOPUMBIX OCHOBAHUMN C KUCIIOTAMM.

ATOM - COCTaBHasi YaCTh BEIIIECTB.

Teopus. Atom. CrnoxHbIi cocTaB atoMa. OTKpBITHE AJIEKTPOHOB B aroMe. OmnbIThl D.Pe3epdopa mo OTKPHITHIO ATOMHOTO
saapa. 3apsna atoMHoro sapa. Mogenu artomoB. IlmanerapHas mopgens aroma O.Pesepdopna. AOcontoTHas u
oTHocHuTeNbHass atomHas Mmacca. CocrtaB simep atromoB. [Ipotonsl. HelTponsl. M3o0Tomnbl. XUMUYECKUN SJIEMEHT -
Pa3HOBUHOCTh aTOMOB C OJMHAKOBBIM 3apsiioM siapa. [lonstue 06 monax. [lpaktuka. M3rotoBiaenue monaenu atoma.
[Tonsenenuie utoroB MoyJist. Kpyrisiit ctos «B3riisii Ha MUP BOKPYT HAC C IOMOIIBIO XUMUW.

«4Yto mblI y3Haau o xumuu?» O0001IeHNEe Kypca -2 Jaca.



Ne Tema Kou-Bo dopma Mecro dopma Hara O0opynoBanne
n/n 4acoB 3aHATHSA NMPOBeIeHUA KoHTpos1 | Ilnmanm | ®dak
T.
Beenenue
1 BBonnbit uHCTpYKTaX 110 Th 2 Becena KabGuner
IpY IPOBEICHUH
71a00paTOPHBIX padoT.
O3nakomnenue ¢ KAOUHEMOM XUMUU U U3YYEHUE NPAGUTI MEXHUKU De30nacHocmu
2 [TpubGops! 17151 HAyYHBIX 2 becena Kabuner
HCCJICIOBaHUM,
nabopaTopHoe 000pyI0BaHUE
3-4 N3yueHune npaBuil TEXHUKH 2 [Tpaktnueckoe | Kabuner 3auer
0€30MacHOCTH 3aHATHE
«BemmecTBa BOKpPYT Te0s1, OTJITHUCH!»
) CsaoiictBa Bemiects. Paznenenne | 1 Jlaboparopuoe | Kabuner Odopmiienue
CMECH KpacuTese. 3aHATHE n1abopaTopHO
ro 3aHATHUSA
6 CaoticTBa Bosibl. OuncTKa Bojbl. | 1 Jlaboparopuoe | Kabuner Odopmiienue
3aHATHE n1abopaTopHO
ro 3aHATUs
7 CBoiiCTBa YKCYCHOU KUCJIOTHI. 1 JlaGopatopuoe | Kabuner Odopmnenue
3aHsATHE n1abopaTopHO
ro 3aHATHUS
8 JlaGopatopHas pabora 4. 1 JlaGopatopHoe | Kabuner Odopmnenue
CBoiicTBa MUTHEBOM COJIBI. 3aHSTHE 1ab0paTOpHO
ro 3aHATUs
9 JlaGopatopHas pabora 5.1 JlaGopatopuoe | Kabuner Odopmnenue
CgoiicTBa 4asl. 3aHATHE 1ab0paTOpHO
ro 3aHATUs
10-12 | JlaGopaTopHas pabora 6.2 JlaGopatopnass | KaGuner Odopmnenue
CgoiictBa Mbuta. M3roToBneHue pabora 1ab0paTOpHO
MbLJIa B JOMAIIHUX YCIOBUSAX i paboThI
13 JlaGopaTopHas paborta 7.1 JlaGopatopnass | Kabuner Odopmiienne
CpaBHEHHE MOIOIIUX CBOICTB pabota n1abopaTopHO

Mbl1a 1 CMC.

i paboThI




14-15 | JIabopaTtopHas pabora 8. Jlaboparopuas | KaOuner Odopmnenue
M3roToBUM JAyXU CaMH. pabora nabopaTopHO
i paboThI
16 Jlaboparopnas pabota 9. Jlaboparopuas | KaOuner Odopmnenue
HeoObruHbIe CBOMCTBA TAKUX pabora 71a60paTOPHO
OOBIUHBIX 3€JIEHKHU U HoJa. i paboThI
17 JlaboparopHas pabota 10. Jlaboparopuas | KaOuner Odopmnenue
[Tony4yenue kuciopoaa u3 pabora nabopaTopHO
MIEPEKUCH BOJIOPOIA. i paboTHI
18 Jlaboparopuaspadoral 1. Jlaboparopuas | KaOuner Odopmrnenue
CBoiicTBa aciupHHa. pabota n1abopaTopHO
1 paboThI
19 Jlaboparopuaspaboral?2. Jlaboparopuas | KaOuner Odopmrnenue
CBoiicTBa KpaxMaia. pabota n1abopaTopHO
1 paboThI
20 Jlaboparopuas ~ pabora  13. Jlaboparopuas | KaOuner Odopmrenue
CBOICTBA TIIIOKO3HI. pabota n1abopaTopHO
1 paboThI
21 JlaGopaTtopHnasipabotal4. JlaGopatopnast | Kabuner Odopmnenue
CBoiicTBa  pacTHTEIBHOTO U pabota n1abopaTopHO
CIIMBOYHOI'O Macedl. 1 paboThI
Xumus B ObITY
22 Bu bl OBITOBBIX XMMHKATOB [Tpaktnueckoe | Kabuner Odopmnenue
3aHsTHE 3aHATHUS
23-24 | Pa3HOBHIHOCTH MOIOIIHX [Tpaktnueckoe | Kabuner Odopmrnenue
CpeACTB 3aHsTHE 3aHATHUS
25 Cnnuku u 6ymara: oT UCTOpUU [Tpaktnueckoe | KaOuner Odopmrnenue
U300peTeHus 10 HAIlUX JHEeH 3aHATHE 3aHATHS
26 Wcropus crexnonenus. [Tpaktuyeckoe | Kabuner Odopmnenue
3aHSTHE 3aHATHS
27 Kepamuka: ot uctopuu [Tpaktnueckoe | KaOuner Odopmrnenue
n300peTeHus 10 HAIllUX JHeH 3aHATHE 3aHATHS
28 XUMHS U KOCMETUYECKHE [Tpaktueckoe | Kabuner Odopmienue
cCpeacTBa 3aHsTHE 3aHATHS




29-30 | [IpakTuueckas padorta Neb. 2 [TpakTueckoe | Kabuner Odopmienne
BriBenieHue MSATEH PIKaBYMHEI, SaHsATHe SatTA
YEPHUIL, J)KUPA

«YBileKaTeJbHAasi XUMHUS IJIsl IKCIIEPUMEHTATOPOBY

31-32 | Cummaruueckue yepHuia: | 2 Jlaboparopunas | Kabuner Odopmienne
Ha3HAuCHHE, npocTenIme pabota nabopaTopHO
pELEITHI.. JlabopaTopHas it paboTHI
paborals. «CekpeTHble
YepPHUIIAY.

33-34 | Ucropusi MBUTBHBIX ITy3BIpEH. | 2 Jlaboparopnas | Kabuner Odopmnenne
®dwu3uKa MBUIBHBIX ITY3bIPEH. pabota nabopaTopHO
JlaboparopHas paboral7. it paboTHI
«MBUIBHBIE OIBITBIY.
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