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MynununaibHoe 0H0KETHOE 00111e00pa30BaTeIbHOE YUPEIKICHHUE
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. Kosone3uorit

2024 ronx



I[HosicHuTe/IbHAS 3aIUCKA
HanpaBjieHHOCTH NPOTrPaMMBbI — €CTECTBEHHOHAYYHAS
Bo3pact o0yuaromuxcs: ot 15 ner go 17 ner.
Cpok peanusauuu nporpammsbi: | roa, 34 yaca.

JlonomHUTENbHAs 00IIe00pa3oBaTeNbHass OO0Iepa3BUBAIOIIAs MporpaMma
€CTEeCTBEHHO-HAy4yHOM HampaBieHHocTH «Hayka +» mnpenHasHadeHa Juist
OpraHu3aluu JONOJTHUTEILHOTO oOpa3oBaHus  oOyuarommxcss 10-11 kmaccoB
MBOY XKemuyxnenckas CLL Nel.

Peanuzanus nporpaMmbl 00ecreunBaeTCs HOPMATUBHBIMU JJOKYMEHTAMM:

1. ®enepanpHbiii 3akoH "OO oOpazoBanuu B Poccuiickoit denepanun" ot
29.12.2012 N 273-®3;

2. Ilpuka3z MunuctepctBa npocsenieHus PO ot 27 utonsa 2022 r. N 629 «O6
yTBepxkaeHun [lopsiaka opraHu3anuu M OCYILIECTBICHUS 00pa3oBaTEIbHOU
JEATENLHOCTH O JOMOJHUTENbHBIM 0011€00pa30BaTEIbHBIM IPOTPAMMaM;

3. Konnenuu pa3BuTHs JOMOJIHUTEIBHOTO 00pa3zoBanus aereut 10 2030 roxa,
yTBepKAeHHOU pacnopstkeHneM lIpaButenscrBa Poccuiickonn ®epepaunu ot 31
mapta 2022 1. Ne 678-p (c usmenenusimu ot 15.05.2023r.Ne1230-p

4. CII 2.4.3648-20 "CaHuUTapHO-dIUAEMUOJOTUYECKUE TpeOOBaHUS K
OpraHu3alusM BOCHUTAHUS U OOyYEeHUsS, OTAbIXa U O3JOPOBJICHUS JAETeH U
MOJIOASKH'";

5. YcraB MBOY Xemuyxnenckas CII Nel.

6. [TonoxeHue o NONMOTHUTENBHON 00111€00pa30BaTEIbHOM 00I1Iepa3BUBAIOIIEH
nporpamme MBOY Kemuyxuenckass CIL Nel.

JlononuutenbHass — obOmieoOpazoBaTenbHas nporpamma «Haykat+» — maet
BO3MOXKHOCTh Ka)XXJIOMy peO€HKY TMoJy4aTh AONOJIHUTEIbHOE  00pa3oBaHUE
UCXOJII U3 €ro HMHTEPECOB, CKIOHHOCTEW, CHOCOOHOCTEH M 00pa3oBaTEbHBIX
MOTPEOHOCTEM, OCYIIECTBIAEMBIX 3a MpeaenamMu QpeaepanbHbIX TOCYJapCTBEHHBIX
00pa3oBaTeIbHBIX CTAHAAPTOB U (PefepabHBIX FOCYIaPCTBEHHBIX TPEOOBAHUIM.

HampaBiieHHOCTh ~ MpOrpaMmbl  €CTECTBEHHOHAy4Has, IOCKOJbKY  OHa

npeAmnoiaraeT yriyoJeHHOe U3YyYeHUE OPraHMYeCKOW M HEOPraHW4YeCKOW XHUMUH,



pEILICHUE SKCIIEPUMEHTAIBHBIX U PACUETHBIX 337a4 MOBBILIEHHON CIIOXKHOCTH 10
xumun. Copepxkanue mnporpammbel «Hayka+» momoxker moapoctkam 15-17 ner
pacliupuTh W YIUIYOUTh 3HAHUS MO XUMHH, YCOBEPIICHCTBOBATH YMEHUS
HCCIIEI0BATh

B cucreme ecrtecTBEHHOHAy4HOro OOpa30BaHUs XHMHUS 3aHMUMAET BaKHOE
MECTO, ONPEACISIEMOE POJIBI0 XUMUYECKON HAYKW B MO3HAHUU 3aKOHOB MPUPOIBI,
B MaTepHalbHOW KU3HU oOlllecTBa, B PEIICHUH TJIOOAIBHBIX MpPOOIEM
YeJI0BeUeCTBa, B POPMUPOBAHUM HAYYHOU KAPTUHBI MUPA.

JlononuutenbHas obOmieoOpa3oBaTenbHas mporpamma «Hayka+» co3nana,
yTOOBl B TPOLIECCE TMOJTYYECHHS ITOMOJHUTEIBHOTO XHMHUYECKOro OOpa3oBaHUs
ydamuecs: mpuoOpenu XUMUYECKHE 3HAHUSI O 3aKOHAX U TEOPUSX, OTPAXKAIOIINX
OCOOCHHOCTH XMMHUYECKOW (POpMBI JABUKEHUSI MaT€pUU, NPUOOpPEIN YMEHHUS U
HaBBIKM B TMOCTAaHOBKE XMMHYECKOTO JKCIIEPUMEHTa, B pabOTe C HAy4YHOU U
CIIPAaBOYHOW JIMTEPATypOl, HAYYWIHCh [I€JIaTh BBIBOJABI NPUMEHUTEIBHO K
KOHKpPETHOMY MaTepuany u Oojee 0OmMe BBIBOABI MHPOBO33PEHUECKOTO
xapakrtepa. 3yueHne XUMUU MOMOTaeT MOHATh 00IIMEe 3aKOHOMEPHOCTH Tpoiiecca
MO3HAHUSI TPUPOJBI YEITOBEKOM, METOJbl aHAJOTHMM W JKCIEPUMEHTA, aHAINA3 U
CUHTE3 MO3BOJISIIOT MOHATH HAYKY BO BCEM €€ MHOT000pa3uu.

XUMUYECKHE 3HAHUS HEOOXOJMMBI YYallUMCS B TMOBCEJHEBHOW JKHU3HHU,
MPOU3BOJICTBEHHON JEATENbHOCTU, MPOJOJDKEHHUS 00pa30oBaHUS M IPaBUIbHOU
OpHMEHTALINU MOBEAECHHUS B OKpYkaroueit cpene. [IlporpamMmma «Xumus BOKpyr Hac »
JACT y4JaluMcs BO3MOXXHOCTh BhIOpaTh Mpoduiab 00ydeHusl, MOMOIHUTh 3HAHUS O
npodeccusix, pacliupyuTh 3HAHUS MPEeaIMETa XUMUHU, HEOOXOIUMbIE JJIS TIOJIy4eHUs
TadbHEIero o0pa3oBaHusl.

JlonoHUTENbHAs o0Ieo0pa3oBaTenbHas mporpamma «Hayka+" coctaBieHa ¢
yaeToM obopynoBanus "Touka pocrta".

Heas mporpammbi: ®opMHUpPOBaHUE Y yYaAIIUXCS TTYOOKOTO M YCTOWYHUBOIO
MHTEpeca K MHUpPY BEIIECTB W XUMHUYECKHX MpEBpalleHU, MNpuoOpeTeHue

HEOOXOUMBIX MPAKTUYECKUX YMEHUN U HABBIKOB IO JIAOOPATOPHOU TEXHUKE.



3amaun XUMHMYECKOr0 Kpy:KKa

- pa3BUTh MO3HABATEJIbHbICE MHTEPECHl U HHTEIUICKTyaJlbHbIE CIIOCOOHOCTH B
MpoIlecce MPOBEIECHHUS XUMHUYECKOTO  AKCIEPUMEHTa, CaMOCTOSATEIbHOCTD
NpuOOpEeTeHs] 3HAHUUW B COOTBETCTBUM C BO3HUKAIOIIUMH KU3HEHHBIMU
MOTPEOHOCTIMU;

- pa3BUTh y4eOHO-KOMMYHHKATUBHBIEC YMEHUS;

- (QopmupoBaHue ymMeHHUsI HaOMOIaTh U OOBACHITH XUMHUYECKHE SIBICHUS,
MPOUCXO/IAIIME B IPUPOJE, OBITY, IEMOHCTPUPYEMbIC YUUTEIIEM;

- (QopmupoBaTh yMeHHE pabOTaTh C BELIECTBAMU, BBHIMIOJHITH HECIOXKHbBIC
XUMUYECKHUE OMBITHI, COONIIOAAThH MTpaBUiia TEXHUKHU O€30M1aCHOCTH;

- BOCIHTBHIBATH 3JIEMEHTHI SKOJIOTHYECKOU KYJIbTYPHI;

OTiM4YUTEeIbHOH OCOOCHHOCTBIO TAHHOW MPOrpaMMbl SIBIISIETCA  TO, YTO
3aHATUSA MPENNOJaraloT HE TOJbKO HM3YyUYEHHE TEOPETHYECKOTO MaTepualia, OHU
TaK)k€ OpPUEHTUPOBAHBI HA pPa3BUTHUE TMPAKTUYECKUX YMEHUM U HABBIKOB
CaMOCTOSATEIbHOMN AKCIEPUMEHTAIBHOM 51 HCCIIEI0BATEIBCKOMN
NeATeNbHOCTU yyanuxcsi. Pe0sita Haydarcsi CTaBUTb IPOCTEHMIINE  OMBITHI,
paboTaTh ¢ peakTUBaMH, IJIAHUPOBATH CAMOCTOSATENbHYIO PadOTy HaJ BRIOpaHHOU
TeMO, 0hOPMIISTh MPAKTUUECKHUE PAOOTHI.

DopMbl 3aHATHM:
-I'pynmnosas
- MunuBuayanpHas

HJIaHI/IpyeMLIe METANPEAMETHBIE M JIMYHOCTHBIC PeE3yJbTaTbl OCBOCHUSA

KPYKXKa «XumMus BOKPYI Hac»
JINYHOCTHBIE pe3yJabTaThbl:

- C(l)OpMHpOBaHHOCTB IMMO3HABATCIIbHBIX HWHTCPCCOB, MHTCIUICKTYAJbHBIX H

TBOPUYECKHUX CIIOCOOHOCTEN ydaIUXCsl;

- CaMOCTOSITEIbHOCTh B IPUOOPETEHUU HOBBIX 3HAHUN U MPAKTUYECKUX YMEHHUIA;



- MOTHBaLUA O6p330BaTCHBHOﬁ JACATCIBHOCTH IMKOJBbHHUKOB Ha OCHOBEC JIMYHOCTHO

OPUEHTUPOBAHHOIO MOIX0/1A;

MeTanpeaMeTHbIe:

Peeynamusnvie YV/I:

- CaMOCTOATENbHO (DOPMYIUPOBATH TEMY U LIETU YPOKa;

- COCTaBJIATH IUJIAH PEIICHUsI y4eOHOUM MPOOIEMbI COBMECTHO C YUUTENEM;

- paboTaTh MO IJIaHy, CBEPsiSi CBOU JACHCTBHUS C 1IETbIO, KOPPEKTUPOBATH CBOIO

ACATCIBHOCTD,

- B JIMAJIOTE C YUYHUTEJIEM BbIpabaThIBaTh KPUTEPUU OLEHKHU U ONPEAEIATh CTEIEHb
YCHEITHOCTU CBOEM paboTbl W pabOThl JAPYrMX B COOTBETCTBHH C OSTUMH
KPUTEPUSIMHU.

Tlosnasamenvuvie YV/I:

- mepepabaTbiBaTh U MPeoOpPa30BbIBATH HHPOPMAIIUIO U3 OJTHON (DOPMBI B IPYTYIO

(cocTaBnATh IJ1aH, TAOIUILY, CXEMY);

IIOJIBb30BAaTHECA CJI0BapsAMHU, CIIPABOYHUKAMU,

OCYHICCTBJIATHL aHAJIM3 U CUHTC3;

YCTaHaBJIMBATh IPUYHUHHO-CJIICICTBCHHBIC CBA3U,

CTPOUTH PACCYXKIECHNUS;
Kommynukarusubie YV /I:
- BBICKa3bIBaThb U 0OOCHOBBIBATH CBOIO TOUKY 3PEHMUS;

- CJIymiaTb W CJIBIIIATH APYTHUX, MBITATbCA NPUHHUMATh WHYIO TOYKY 3PCHUA, OBITH

IrOTOBBIM KOPPCKTHUPOBATH CBOIO TOYKY 3PCHUAA,

- JOKJIaAbIBATh O PE3yJibTaTaXx CBOCTO MCCIICIOBAHUA, yHaCTBOBATHL B JIUCKYCCHUH,
KpaTKO U TOYHO OTBCYATH HA BOIIPOCHI, UCIIOJIL30BATh CIIPABOYHYIO JIMTCPATYPY U

JIpYyryue UCTOYHUKHU MH(OpMALINH;



- AOroBapuMBaTbCA W IIPHUXOAUTH K 06H_I€My PCUOICHUIO B COBMECTHOM

ACATCIbHOCTH,; 3a1aBaTh BOIIPOCHI.
HpeIlMeTHbIe pe3yJbTaThbl:

B nosnasamenvnou cgepe: — naBaTh OINpeNEICHUS W3YYEHHBIX MOHITUH; —
ONUCHIBATh JIEMOHCTPALIMOHHBIE U CAMOCTOSITEILHO POBEICHHBIE SKCIIEPUMEHTHI,
UCIIONB3Yys JJIsI OTOTO €CTECTBEHHbIH (PYCCKUM) S3bIK M SA3bIK XUMHH; —
KJIacCU(UIIUPOBATh M3YUYECHHBbIE OOBEKTHI U SIBIEHUS; — JeJIaTh BBIBOJABI U
YMO3aKIIOYEHUs] U3 HAONIOJEHUN, N3YYEHHBIX XUMHUUYECKUX 3aKOHOMEPHOCTEH; —
CTPYKTYpUpOBaTh M3YYECHHBIM MaTepual M XUMUYECKYH HH(pOpMaluIo,

MOTYYCHHYIO U3 IPYTUX UCTOYHUKOB;

B yennocmno-opuenmayuonnoti cghepe: — aHAIU3UPOBATH U  OILICHUBATH
MOCJHEACTBUSA JJIsI  OKpyXKaroled cpeabl ObBITOBOM U MPOU3BOJICTBEHHOMN
JIEATEIbHOCTU YEJIOBEKAa; — Pa3bsCHATH Ha MpUMEpax MaTepHalbHOE €IUHCTBO U
B3aMMOCBSI3b KOMIIOHEHTOB JKMBOM M HEKUBOU MPUPOJBI U UETIOBEKA KaK BaXXKHYIO
4acTh 3TOT0 €JMHCTBA; — CTPOUTH CBOE MOBEACHUE B COOTBETCTBUHU C MPUHIIMIIAMU

OEepe’XKHOTO0 OTHOIIEHUS K IPUPO/IE.

B mpyooeoii cghepe: — miiannpoBaTh U MPOBOJAUTH XUMHUYECKUM SKCIIEPUMEHT; —
HCTIOJIB30BaTh BEIIECTBA B COOTBETCTBUM C UX MpeJIHA3HAYEHHEM M CBOMCTBAMHU,

OIMMCaHHBIMH B MHCTPYKIHAX 110 IPUMCHCHMUIO.

B cqbepe Oezonacrocmu dcu3HeoesmelbHOCmu: — OKa3bIBaTh ICPBYIO IIOMOIIb IIPpHU
OTPABJICHUAX, OXOrax ©W Jpyrux TpaBMax, CBA3aHHBIX C BCIICCTBAMHU H

1a00paTOpPHBIM 000PYIOBAHUEM.

Beenenne. O3HakoMiIeHHe ¢ KAOUHETOM XUMHMHU U M3yYeHHe NMPABUJ TEXHUKH
0e30IacHOCTH

Hemuoro u3 ucropun xumuu. Anxumusa. XuMus BU€pa, CErOJHs, 3aBTpa. T eXHHUKa
0e3onacHocTU B KabuHeTe Xxumuu. JlabopaTtopHoe o0opynoBaHue. 3HAKOMCTBO C
pa3IaToyHbIM O0OpPYAOBaHUEM [Jisi TMPAKTUYECKUX U J1Ta0OpaTOpHBIX padoT.
Ilocyna, e¢ Buabl W Ha3HaueHue. PeakTtuBbl M uX Kiaccbl. OOpaieHue c

KHCJIOTaMH, INCJI04YaMH, SAAO0OBHTBIMH BCIICCTBAMM. Mepm nepBoﬁ IIOMOIIIK IIpH



XUMUYECKUX 0KOrax M OTpaBieHUsAX. BbipaOoTka HaBBIKOB 0€30MAaCHOI pabOTHI.
JleMoHCTparus. Y IuBUTEIbHBIE ONBITHIL. JlabopaTtopHas paboTa. 3HAKOMCTBO C
000pyI0BaHUEM JJIsl TPAKTUUECKUX U JTaOOPaTOPHBIX PadoOT.

«BemectBa BOKpPYr Te0sl, OriasHuch!» BemectBo, ¢u3snueckue CBOWMCTBA
BemiecTB. OTaMYME YHUCTHIX BemiecTB OT cMmeceil. CrocoObl pa3/ielieHus CMecei.
Bona. Muoroe nu Mbl 0 Hel 3HaeM? Boja u ee cBoiictBa. UTO HEOOBIUHOTO B
Bojie? Boma mpecHas u wmopckas. CnocoObl OYHMCTKHM BOJBI: OTCTaBaHUE,
¢dunprpoBanue, obOe3zapaxkuBanue. CTONOBBIA YKCYC U YKCYCHas 3CCEHIIUSI.
CBoiicTBa YKCYCHOM KHUCIOTHI M ee (usnonoruueckoe BozzaeiicTBue. lluTbeBas
coga. CpoiictBa u mnpuMmeHeHume. Yail, cocTaB, CBOHCTBa, (PU3MOJIOTHUUECKOE
JICUCTBUE HA OpraHu3M ueyioBeka. Mpuio i mbuia? OTiaudve X035 MCTBEHHOTO
MbLIIa OT TyaneTHoro. Illenounoit xapakTep X03sMCTBEHHOrO MbUIa. CTUpaIbHbIE
MOPOIIKH U Apyrue Moriue cpeactra. Kakue nopomku cambie onacHsie. Hago nu
OomacaTtbCs JKHAKHX MOIOMMX CpeACcTB. JIOCBOHBI, AyXHW, KpEeMbl W Mpoyas
nappromMepusa. MoryT jau NpeAcTaBlIiATh OMACHOCTh KOCMETUYECKHUE Mpenaparthbl?
MokHO 1M caMOMY M3rOTOBUTH Ayxu? MHoOroo0pasue JIeKapCTBEHHbBIX BEIIECTB.
Kakue nexapctBa Mbl OOBIYHO MOXEM BCTPETUTH B CBOEHM JoMaliHed anTedke?
AnTeunbli ¥Wox u ero cBoictBa. llouemy Won Hamo paepkate B IUIOTHO
3aKyNOPEHHOM CKIISIHKE. «3€JeHKa» WM pacTBOp OpUIUIMAHTOBOTO 3E€JEHOTO.
ITepexuch Bopopoaa u rugaporneput. CBOKWCTBA MEPEKUCH BOAOPOJIa. ACITUPUH WU
AUETWICATUIMIIOBAS KHCJIOTAa W €ro cBoWcTBa. ONacHOCTh NpPH TNPUMEHEHUU
aciupuHa. Kpaxman, ero cpoiictBa u mpuMenenue. OOpazoBaHue Kpaxmaia B
JUCTBSIX pacTeHui. [ '7II0K03a, ee CBOMCTBAa U MpUMEHEHUE. MaprapuH, CIIMBOYHOE
U PaCTUTEIBHOE Macio, cano. Yero Mbl 0 HUX He 3Haem? PacturenbHbie U
JKUBOTHBIE Maca.

JlaGoparopnas paborta 1. CBolicTBa BemecTB. Pazenenue cMecu KpacuTeneil.
JlaGoparopnas pabota 2.CBoiictBa Boabl. [IpakTudeckas padboral.Ouuncrka BOAbL.
Jlaboparopnas pabota 3.CBolicTBa YKCYCHON KHCIIOTHI.

JlaGoparopnas padota 4.CBolCTBa TUTHEBOU COJIBI.

JlaGopaTopnas padorta 5.CBoiicTBa yas.



JlaGopaTopHas padota 6.CBolicTBa MbIJA.

JlaGopaTopHas padota 7.CpaBHEHHE MOIOITUX CBOMCTB Mbli1a 1 CMC.
JlabopaTtopnas pabota 8.M3roroBUM 1yXu CaMH.

JlaGopatopnas pabota 9. HeoObruHbIe CBOICTBA TaKMX OOBIYHBIX 3€JICHKH U HOa.
Jlabopartopnas padota 10. [Tonyyenue kuciaopoaa u3 NepeKucu BoJOpoa.
JlaGopaTopnaspadoral 1.CBolicTBaactiupuHa.

JlaGopaTtopHasipaboTal 2.CBoiicTBakpaxmaa.

JlaGopaTopnas padotal3.CBoiicTBa ITIOKO3BI.

JlaGopaTopHaspabdoral4.CBoiCcTBa paCTUTEIBHOTO U CIMBOYHOTO Mace.
«YBieKaTeJbHasi XUMUS JJIsl IKCIIEPUMEHTATOPOB)

CumnaTuyeckue YepHuia: Ha3HAUYCHHE, IPOCTEUIIINE PEleHThI.

CocraB akBapenbHbIX Kpacok. [IpaBuia oOpaliieHusi ¢ HUMHU.

Hcropust MBITBHBIX TTy3bIpel. PU3HKa MBUTBHBIX ITY3BIPEH.

CocTtaB MIKOJIBHOTO Mena.

Nunukatopsl. U3MeHeHne OKpacKu UHIUKATOPOB B Pa3IMYHBIX Cpeiax.
JlaGopaTopnas padotalS.«CexkpeTHbIC YEpHUIAY.

Jlabopartopnas paboTtal 6.«[lonyueHre akBapenbHBIX KPACOK.

JlaGopaTtopnas padotal7. «MbBUIbHBIE OIIBITHIY.

JlaGopaTtopnas padota 18.«Kak BbIOpaTh IMIKOJBHBIN MEI».

JlaGopaTtopnas padota 19.«M3roToBneHne MKOIBHBIX MEJIKOBY.
Jlabopatopnas pabora 20.«OmpeneneHue cpeabl pacTBoOpa C  MOMOIIBIO
UHIAKATOPOBY.

JlaGopatopnass paborta 21. «IIpuroroBieHue pacTUTEAbHBIX HHAUKATOPOB U
onpeneneHue ¢ nomoibio HUX pH pactBopay.

«CBoiicTBa BelleCTB» HOCUT O3HAKOMHUTENIBHBIA XapakTep, pacCUUTaH Ha
pa3BuUTHE JI0003HATEIILHOCTH, UHTEPECA K XUMUH.

Teopus. IlpeseHtamus Kypca: MHeaud W 3adadd, OpraHU3alMsA 3aHATHH W HX
cienuduka. [Ipenmer xumuu. Ilpoucxoxaenue cioBa "xumusg'. MecTo XUMUHU

Cpeayr HayK O MPHUPO/IE.



IIpakTrka. 3HaKOMCTBO ¢ rpymnmnon. MHCTpyKTaxk Mo mpaBWJIaM TOBEACHUS Ha
3ansTusax. [Ipaktudeckas pabora «3HAKOMHUMCS C XMMHUYECKOUN JabopaTtopuel, ee
o0opylnoBaHueM, C TMpaBwiamMu 0Oe3omacHOoCTH B HeW». JlemoBas wurpa
«IlnanupoBanue padboOThl OOBEIWHEHHS HA Y4eOHBIH TOI». 3HAKOMCTBO C
KaJIE€HJapEM KOHKYPCHBIX MEPOTIPUATHUM.

Bxonnas nuarHoctrka. AHKeTa «3HAK0 — HE 3HAK0. Y MEIO — HE yMewo». 14
CaoiicTBa BeuecTna.

Teopusi. BemectBo u Teno. BemecrBa BOokpyr Hac u B Hac camux. CBOWCTBa
BEIIECTB:  arperaTHOE  COCTOSHWE, [BET, 3amax, J3JIEKTPONPOBOIHOCTb,
TEIUIONPOBOJHOCTh M T.J. 3a4€M HYXXHO 3HaTh CBOWMCTBa BewiecTs? KameHp -
nepBbld O0OBEKT HW3yueHHsl yenoBeka. [IpeBpailieHue BemiecTB Jpyr B Jpyra.
Xumuueckass peakuus. [Ipu3Haku MU yCIIOBUS TEUEHUS XHUMUYECKHX PEAKIIHM.
I'openbe - ogHa M3 MEPBBIX XMMHUYECKHX PEAKIUW, W3BECTHBIX YEIOBEKYy. Poiib
OTHSI B CTaHOBJICHUM uenioBeka. Jlerenapl u Mudsl o0 orue. BemecTBa roproune u
Heroproune. M3ydyeHue peakiiuu ropeHusl.

[IpakTuka. JlabopatopHbie onbIThl: 1. PaccMaTpuBanue npeamMeToB, CACIaHHBIX U3
OJIHOTO M TOro Xe€ BemecTtBa. 2. PaccMarpuBaHWe NpeaMETOB, CHAECIAHHBIX W3
pa3Hbix BemlecTB. 3. PaccMmarpuBaHue BEIIECTB C pa3sHbIMU  (PU3MUECKUMHU
ceorictBamu. Ilpaktuueckue paboTei: 1. HM3yuaem cBolicTBa BeliecTB. 2.
[IpoBOIMM XMMHWYECKUE PEAKIMU C LEIbI0 BBISBICHHUS NPU3HAKOB WM YCJIOBUU
TEUYECHUS] XUMUYECKOU PEaKIUi. DKCKYPCHS B aIlTEKY.

HN3y4enue cocTaBa BelecTBa - HEHTPAJIbHOE 3BEHO XUMHUH.

Teopusi. U3 yero coctosT BemectBa? JlenumMo Ju BEHIECTBO 10 OECKOHEYHOCTH?
ATOM - Hemenmumas 4YacTHIA, COCTaBHAas 4YacThb BCEX BEMIECTB. MOIEKYJIBL.
XuMuueckuil 3meMeHT. BemiectBa mnpoctele W CiaokHBbIE. O3HAKOMIIEHHE C
cumBonamu sneMmeHToB. CumBoner H, 0, S, P, C, I, Br, Cl, Si. Ilonstue
xumuueckon Qpopmynbl. UYucteie BemectBa U cMecu. OmHOpOAHBIE U
HeogHOKpaTHble cMmecd. (CnocoObl  pa3IBOEHUSI  CMECE:  OTCTauBaHUE,

bunpTpoBaHUE, MEPEKPUCTAIIIU3AIUS, IEPETOHKA, XpoMaTorpadusi.



[IpakTtuka. Jlabopartopusie pabotsl: 1. Monenupyem xumuueckue (hopmyinbl. 2.
l'otoBum cmecu. Ilpaktuueckue pabotei: 1. OuncTka NOBapeHHON CONU
dunpTpoBaHeM W  BbhImapuBanveM. 2. OuucTKa MEAHOrO  Kymnopoca
nepexkpucrtaummsanud. Iloagsenenue uroroB moxayns. Urpa-BuktopuHa «XuMus
BOKPYT MEHSI.

Kaxkue ObIBaoT Bemecrna.

Teopus. Knaccudukanus BemecTB Ha MPOCThIE U CIOXKHBIE. JleneHne mpocThIX
BeIeCcTB Ha MeTanbl 1 HeMeTamwibl. CuMBoJiel MeTtaiuioB Al, Fe, Cu, K, Na, Ca,
Ba, Mg, Ag, Au, Hg, Ni, Cr, Mn. Kucnopon, ero otkpsiTue. [lomyuenue
KHCJIOpO/Aa U3 nepMmaHranata kanus. CoOupaHue Kuciaopoja AByMs CHOCOOAMH:
METOJIOM BBITECHEHUS BO3JyXa M METOJIOM BBITECHEHHUsI BOJblL. OmnpenencHue
Kuciopoja. ['openue cepsl, yris u xkeines3a B kuciopoae. Bogopon - caMblid JIeTKuid
ra3. cropus ero otkpsitus. ['openue Bonopoaa "I pemyuas cmeck". Onpenenenue
BOJIOpPOJA, MOJydYeHUE. YTJIEKHUCHbIM ra3. [lonydyeHnue ero u3 Mpamopa uiau Mena.
OrnpeneneHue yriekucioro ra3a ¢ TIOMONIbI0 U3BECTKOBOM BOJbI. COCTaB BO31yXa.
N3yuenne cocrtaBa Bo3ayxa. Ponb A.JlaByasbe. [lonsitue 00 WHEPTHBIX rasax.
Heon, apron, ux npumenenue. Kucmotel. Kucnorel B mnpupojse. PacTtBopenue
KUCJIOT B Boje. JlecTBHE CEpHOM KHUCIOTHI Ha TKaHb. Mepbl MpeaoCTOPOKHOCTH
npu pabore ¢ KucimotaMu. JlelicTBUE KHUCIOT Ha HMHAUKATOpbl. (OCHOBaHWUSI.
PactBopenne ocHoBanumii B Bozae. Illemoun. [leiicTBue Iienodedl Ha OpraHu3M
yesoBeka. Mepbl MPeIOCTOPOKHOCTU Ipu paboTe co mienoyamu. JleiicTBue
menoueit Ha wuHAUKaTOphl. Comu. Kakwme OwbiBator conu? Conau B IpHUpPOJE.
IloBapenHass conb. Ponp mMOBape€HHOW COAM B HCTOPUM  YEJIOBEUYECTBA.
Opranudeckue BEIIECTBA: OCJKHU, KUPBI, YIIEBOJbI, HYKJIECUHOBBIE KUCIOTHI, UX
POJIb JJISl KUBBIX OPTAHU3MOB.

[Ipaktuka. JlaGopatopusie paboTei: 1. HM3yuaem cBoiicTBa MeTamioB. 2.
PaccmarpuBanue criyiaBoB Meau u kenesa. 3. OOHapyKeHHe KUCIOT B MPOIYyKTaX
nutanus. 4. J[eMcTBUST MHAMKATOPOB HA KHUCIOTHI W IIeJo4d. 5. PacTBopeHume

OocHOBaHUU B Boje. 6. PaccmarpuBanue o0pa3ioB coneil. [Ipaktudeckue paboThI:



1. Tlonydaem, coOupaeMm u ompejensieM KHUCIOpoa U Bojopon. 16 2. M3yuaem
CBOMCTBA METAJLIOB.

S3bIK XUMUM.

Teopus. Xumusi - Hayka o BemlecTBax. Kakue ObiBatoT BemiectBa? Metamisl u
HeMmeTauibl. OKCUIbI, KUCIOTBL, OCHOBaHUS, COJH. DU3NUECKHUE U XUMHUUYECKHE
cBoiicTBa BemecTB. [IpeBpamenns BemecTB Apyr B Apyra. [IpusHaku u ycioBus
TeueHus xumudeckod peaknuu. CocraB BemecTB. Xumuueckas ¢dopmyia.
BanentHocts. OmnpeneneHue BaJ€HTHOCTH IO XuUMUUYeckod (opmyne. 3akoH
COXpPAHEHHUS MACChl BEIIECTB. XUMUYECKUE YPABHEHHS.

[Ipaktuka. Ilpaktuueckas pabora «lIpeBpailieHusi BelIECTB JPyr B Jpyray,
«OmnpenenieHre BaJEHTHOCTU MO XUMHYECKOM Gdopmylie», «3akOH COXpaHEHUs
Maccel  BemecTtB». PemieHne  xumudeckux — ypaBHeHuil. [loaroroBka
koJutokBuyMy. [lonBenenne ntoroB Moayisi. KomiokBuym «SI3bIk XuMum».
HN3yyaeM xumMuuyecKue peakumu.

Teopuss. CymHOCTP XUMHYECKOW pEAKIUU. THUMNBl XUMUYECKHX PEAKLIHI:
paslioxkeHus, 3aMelieHuss 1 oomeHa. Peakuuu 3k30- u sHp0TEpMUdeckue. Peakunu
oOpatumble U HeoOpaTuMbie. CKOPOCTh XUMHUECKUX peakiuil. 17

[Ipaktuka. JTaboparopubie onbIThl: 1. Paznoxkenue mMaiaxvura npu HarpeBaHuu. 2.
3aMeleHrne MeM B pacTBOPE XJIOpUIa Meau (2) KEIe30M.

MHoroo0pa3ue BeuecTs.

Teopus. Knaccuduxanuss u cBoiicTBa BemecTB. MHoroo0Opasue BeIIECTB.
Knaccudukanusa BemectB mo coctaBy. Okcujibl, ux cocrtaB. [lonyyenue okcuaoB
peakiuer TOpeHMsI MPOCThIX W CIOXKHBIX BemniecTB. CocTaBiieHWE ypaBHECHUH
pPEaKU TOPEHUS CIIOXKHBIX BEIIECTB. Y CIIOBHUS BOZHUKHOBECHUS U NPEKPALICHUS
ropenus. MenneHHoe  oOkucieHue. Mepbl  NpPEenyNnpekICHUs  IMOKapPOB.
Knaccuduxanus okcu10B Ha OCHOBHBIE, KUCIOTHBIE, ampoTepHble. Kucinorsl, nux
cocTaB, Kiaccu(ukalus Ha KHCIOPOAOCOJEpkKalIue H OeCKUCIOpPOAHbIE, Ha
OJIHOOCHOBHBIE, JIBYXOCHOBHBIE M TPEXOCHOBHbIE. KHCIOTHBII  OCTaTOK.
BaneHTHOCTh KHCIOTHOIO OCTaTKa, pPOJb KHCIOT I OPraHU3MOB PACTEHHI,

KUBOTHBIX M 4enoBeka. OcHOBaHUs, ux cocrtaB. ['mapookcorpynmna. Illenoun u



HEpPACTBOPUMBIE B BOJIE OCHOBAHUS, COCTaBICHUE (POPMYJI COJIeH MO BaJE€HTHOCTHU
MeTalljla U KHCJIOTHOro ocratka. Knmaccudukaiusi coneil Ha cpeaHUe, KHUCIble U
ocHoBHBIE. [luineBas cola U MaaXUT KaK MPUMEPHI KUCIONW U OCHOBHOM COJEH,
COJIM OPTaHU3MBbI B OpraHU3Me YelioBeKa. Peakiius HeHTpanu3aiuu.

[Ipaktuka. JlabopaTopusie pabGoTel: 1. PaccMoTpeHue o00pa3lioB OKCHIIOB,
OCHOBaHMWH, coisieil. 2. MccnenoBanue mpoayKTa TOPEHHUS YIisi B KHUCIOpoae. 3.
O3HakoMJIEHHE CO CBOMCTBAMHM THAPOKCHUIOB HATpHUsl, Kalblus, Menu (2) unu
xene3a (3). 4. BzaumopeiicTBue menmoueid ¢ kuciaotamMu. S. BzaumopeiicTBue
HEPACTBOPUMBIX OCHOBAHUM C KHCJIOTAMH.

ATOM - cOCcTaBHasi 4acCTh BEILIECTB.

Teopusi. AtoM. CinoxHblii coctaB aToMa. OTKPBITHE IEKTPOHOB B aTOME. OMbITHI
D.Pesepdopaa Mo OTKPBHITHIO aTOMHOIO spa. 3apsija aToMHOro siapa. Monenu
atomoB. [lnanmerapnas womens aroma O.Pesepdopnma. AOcomotHas u
oTHOcHTeNbHast aroMHas macca. CoctaB simep atoMoB. I[Ipotonsl. HelTpoHsbL.
N3otonbl. XuUMHUYECKUN HJIEMEHT - pPa3sHOBUIHOCTH aTOMOB C OJIMHAKOBBIM
3apsgom sapa. [lonstue o6 wmonax. Ilpaktuka. M3rotoBieHwe MoJend aTroMma.
ITonBenenue wuroroB moxyns. Kpyriseii cton «B3rmisig Ha MUpP BOKPYr Hac C

IIOMOIIBIO XUMHUN.



Ne Tema Koxa-Bo dopma Mecto ®opma Hara O0opynoBanne
n/n 4acoB 3aHATHA NpoBeIeHHUs! KOHTPOJIS Inan | dakr.
Beeaenne

1 BBoanbnii nactpyktax no Th | 1 becena Kabuner
IIPU MIPOBEACHUU
1a00paTOPHBIX PadOT.

O3nakomnenue ¢ KAGUHEeMOoM XUMUU U U3yYeHue NPAgul MeXHUKU 6e30nacHocmu

2 [TpuGops! A7t HAYYHBIX 1 becena Kabunet
HCCIICIOBaHUMH,
nabopaTopHOE 000pyIOBaHHE

«BemecTBa BOKpPYT Te0s1, OTJISTHUCH!»

3 CBolicTBa BEIIECTB. 1 JlaGopatopuoe | Kabuner Odopmnenune
Paznenenue cmecu 3aHATHE 1a00paTOPHOTO
KpacUTENEN. 3aHATUSL

4 CpoiictBa Boabpl. Oumcrka | 1 JlaGopatopuoe | Kabuner Odopmnenune
BO/IBI. 3aHsATHE 1abopaTopHOTO

3aHATHUSA

5 JlaGopaTopnas pabora 4. 1 JlaGopatopuoe | Kabuner Odopmnenue
CBoiicTBa MUTHEBOU COJIBI. 3aHATHE 1a00paTOPHOTO

3aHATHUS

6 JlaGopatopHas pabora 5. |1 Jlabopatopuoe | Kabuner Odopmnenune
CaoiicTBa yasi. 3aHATHE 1a00paTOPHOTO

3aHATHUS

7 JlaGopatopnas pabora 6. | 1 JlaGopatopnass | Kabunet Odopmnenune
CaoiicTBa MBbLJIA. pabota nabopaTopHOI
WzroroBrnenne  MblIa B paboThI
JOMAIITHUX YCIOBUSAX

8 JlaGopatopnas pabora 7. |1 JlaGopatopnass | Kabunet Odopmnenune
CpaBHeHHne MOIOIINX pabota nabopaTopHOI
cBoiictB Mbu1a 1 CMC. paboThI

9 Jlabopatopnas pabora 8. |1 Jlabopatopnass | Kabunet Odopmnenue




N3roroBuM Iyxu caMu. pabota nabopaTopHOI
paboThI
10 JlaGopaTopnas pabora 9. JlaGopatopnass | Kabunet Odopmnenue
HeoObr4HbIE CBOWICTBA TAKUX pabota nabopatopHoit
OOBIYHBIX 3€JIEHKU U HoJa. paboTh
11 JlaGopatopnas padora 10. JlaGopatopnass | Kabunet Odopmnenune
[Tonyuenue xkucnoponaa us3 pabota nabopaTopHOI
IIEPEKUCH BOJOPOJIA. paboThI
12 JlaGopaTopnaspaboTall. JlaGopatopnass | Kabunet Odopmnenune
CpolicTBa aciMpuHa. pabota nabopaTopHOI
paboThI
13 JlaGopaTopnaspaboTtal2. JlaGopatopnass | Kabunet Odopmnenune
CaolicTBa Kpaxmasia. pabota nabopaTopHOI
paboThI
14 JlaGopaTopHas paboral3. JlaGopatopnass | Kabunet Odopmnenune
CBolicTBa ITIOKO3BI. pabota nabopaTopHOI
paboThI
15 JlaGopaTopnaspaboTtal4. JlaGopatopnass | Kabunet Odopmnenune
CBolicTBa pPAaCTUTENBHOTO MU pabota nabopaTopHOI
CJIIMBOYHOI'O Macell. paboThI
Xumus B ObITY
16 Buibl OBITOBBIX XHMHKATOB [TpakTnueckoe | Kabuner Odopmnenue
3aHATHE 3aHATHUS
17 XuMusi 1 KOCMETUYECKHE [MpakTnueckoe | Kabuner Odopmnenue
cpeAacTBa 3aHATHE 3aHATHUS
18 [Tpaktuueckas padora Ne6. [Ipaktuyeckoe | Kabuner Odopmnenune
BriBenienue nsareH 3aHATHe SaHATHA
PPKaBYMHBI, YEPHUII, )KUPA
«YBJleKaTeJbHAs XUMHUS 1JI51 IKCTIEPUMEHTATOPOB
19 CuMnatuyeckue  4epHuUia: JlaGopatopnass | Kabunet Odopmnenune
Ha3Ha4YCHUE, npocreiimune pabota nabopaTopHOI




peuenTsl..JJaboparopHas
pabotals. «CexpeTHble
YEepHUIIAY.

paboThI

20

Hcropust MBUIBHBIX IIy3BIpEH.
®u3KKa MBUIBHBIX ITY3bIPEH.
JlaGopaTopHas paboral7.
«MBUIbHBIE OIBITBI.

JlaGopaTopHas
pabota

KaGuner

Odopmnenue
nabopaTopHOI
paboThI

21

CoctaB IIKOJBHOTO Me€Ja.
JlaGopatopuas pabora 18.
«Kak BbIOpaTh IIKOJNBHBIN
MeI».

JlaGopatopnass pabota 19.
«M/3roTOBNIEHHE  IIKOJBHBIX
MEJIKOBY.

JlaGopaTopHas
pabota

KaGuner

Odopmnenune
nabopaTopHOI
paboThI

22

JlaGopatopuas pabora 20.
«Ornpenenenune Cpebl
pacTtBopa C MIOMOIIBIO
UHIUKaTOPOB.
Nupukaropsl. 3menenue
OKpPAacKM  HMHAMKATOpPOB B
Pa3IUYHbIX CpEax.
JlaGopatopnass paborta 21.
«IIpurorosienue
pacTUTEIbHBIX WHIUKATOPOB
U OIpEAEICHUE C IOMOIIbIO
Hux pH pacteopay.

JlaGopaTopHas
pabota

KaGuner

Odopmnenune
nabopaTopHOI
paboThI

23

JlaGopaTopHas paboral6.

JlaGopaTopHas

KabGuner

Odopmnenue




«IlonyyeHne  axBapelIbHBIX pabota nabopaTopHOI
KPacok». CocraB paboThI
aKBapeJIbHBIX Kpacok.
[TpaBuna obparieHus: ¢ HUMH
[Mudposas adboparopusi
24 Ouncrka BOJbI OT JlaGopatopnass | Kabunet Odopmnenue Hudposas
pacTBOPUMBIX IpUMecei pabota nabopaTopHOI nabopatopust Releon
paboTeI (maTumk
AIIEKTPOIIPOBOIHOCT
),
25 Onpenenenne TeMneparypsl JlaGopatopnass | Kabunet Odopmnenune Hudposas
KpUCTAJUITM3allU1 BEIlleCTBa pabota nabopatopHoit naboparopus Releon
paboThI (maTumk
TEMIIEpPaTypBhl);
26 DK30TEepMUYECKHUE PEAKLIUU JlaGopatopnass | Kabunet Odopmnenune Hudposas
pabota nabopaTopHOI nabopatopust Releon
paboThI (maTumk
TEMIIEpaTypBhl);
27 OHI0TEPMUYECKHUE PEAKIIUU JlaGopatopnass | Kabunet Odopmnenune Hudposas
pabota nabopaTopHOI nabopatopust Releon
paboThI (maTumk
TEMIIEpaTypBhl);
28 IlepeHachllIeHHbBIE pACTBOPHI JlaGopatopnass | Kabunet Odopmnenune Hudposas
pabota nabopaTopHOI nabopatopust Releon
paboThI (maTumk
TEMIIEpPaTypBhl);
29 DNEKTPOIUTHYECKAS JlaGopatopnass | Kabunet Odopmnenune Hudposas
JAUccoLranus pabota nabopaTopHOI nabopatopust Releon
paboThI (maTumk
3IIEKTPOIIPOBOIHOCT
),
30 CunbHble U ciabble Jlabopatopnass | Kabunet Odopmnenue [Mudposas




AIEKTPOIIUTHI pabota nabopatopHoit naboparopus Releon
paboThI (maTumk
AIIEKTPOIIPOBOIHOCT
),
31 Bnusinue TemnepaTypsl Ha JlaGopatopnass | Kabunet Odopmnenune Hudposas
JUCCOLUALINIO pabota nabopaTopHOI nabopatopust Releon
paboThI (maTumk
3IIEKTPOIIPOBOIHOCT
U ¥ TEMIIEPATYpHI );
32 Peakuust HeliTpanu3auuu. JlaGopatopnass | Kabunet Odopmnenune Hudposas
B3aumoneiictBue paborta nabopatopHoit naboparopus Releon
TUIPOKCH]IA HATPHUS C paboThI (matuuk pH);
COJISHOM KMCJIOTOM.
33 IInaBnenue u JlaGopatopnass | Kabunet Odopmnenune Hudposas
KpUCTAJUTU3ALIUSI CePhI paborta nabopatopHoit naboparopus Releon
paboThI (maTumk
TEMIIEpPaTYpBhl);
34 Jeruaparanus coneit JlaGopatopnass | Kabunet Odopmnenune Hudposas
pabota nabopaTopHOI nabopatopust Releon
paboThI (maTumk

TEMIIEpPaTYpBhl);
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