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ITosicHuTeTbHAA 3alUCKa
[TporpamMmMa BHeypOUHOM [eATeNbHOCTH /i1 6-7 K/1acCOB SIBJISI€TCS HEOTHEMJIEMOU YacCThbIO
OCHOBHOM 0011]e006pa30BaTe/IbHOM TPOrpaMMbl CpefiHero ooOiero obpa3oBaHHs W pa3paboTaHa B
COOTBETCTBHH C:
denepanbHbIM 3aK0HOM «O6 0bpa3oanuu B Poccutickoif @egepanmu” ot 29.12.2012 Ne 273;
PI'OC OOO, yTBepxeHHOro Ipuka3oM MuHucrtepcTtBoM npocseljeHuss PP or 17.05.2012 Ne
413 (B pegakiuu ot 12.08.2022r. Ne 732);
denepanbHOM  00pa3oBaTe/IbHOW — TMPOrpaMMbl  OCHOBHOTO — 0bOriero  obOpa3oBaHwMs,
yTBepXK/eHHOW TMprKa3oM MuHnpocBeiieHuss P® ot 18.05.2023 1. Ne 370 (3aperucTtpupoBaH B
Muntocte 12.07.2023 Ne 74223);

[TopsiiKOM opraHW3aliy U OCYILeCTB/IeHUs] 00pa3oBaTeTbHON /1esTe/IbHOCTH 10 OCHOBHBIM
o611eobpa3oBaTe/ibHBIM TTPOrpaMMaM —00pa3oBaTe/ibHbIM TporpamMmmaM Poccuu ot 22.03.2021 Ne
115; HauanpHOrO 00IIEr0, OCHOBHOTO 00IIero U cpeHero obiero obpa3oBaHus, YTB. IPUKA30M
MMHITPOCBeIIeHHS;

[Mucbmom MunobpHayku Poccun ot 12.05.2011 N 03-296 "O06 opraHu3anyiy BHEYPOUHOM
JlesITeIbHOCTH TIPY BBeJeHWU (e/lepasbHOr0 TOCYZapCTBEHHOro 00pa30BaTebHOrO CTaHapTa
ob1riero obpa3oBaHus';

MeToaruecKUMH PeKOMEeH/AlMsIMU TI0 YTOYHEHHIO TOHSTUS W COJlePXKaHUsI BHEYPOUHOM
JlesITeJTbHOCTH B paMKax peasii3al[ii OCHOBHBIX 0011ieob6pa3oBaTe/ibHbIX MMPOrpaMM, B TOM YUCJIe B
YaCTH TIPOEKTHOM JlesiTe/TbHOCTH (rmicbMo MuHoOpHayku Poccuu ot 18.08.2017 N 09-1672).

Pabouasi mporpaMMa BHeypOUHOM ZiesTe/IbHOCTH TI0 XMUMHUU B 6 Kjlacce COCTaB/eHa Ha OCHOBE
aBTOPCKOHM TiporpaMMbl «BBeseHrne B xuMuio» YepHobOenbckoir I'M., u [lementheBa A.M. M.
«Bmagoc», 2008. Pabouast mporpaMma Kypca BHEYPOUYHOM JiesiTeTbHOCTH jisi 7 KJjlacca COOTBETCTBYeET
MpUMepHO# mporpamme «Xumus. 7 knacc. Beogueiii kypc. O.C. T'abpuensH, U.I'. Octpoymos, A.K.
AxneOuHUHY.

ITporpamma Kkypca «IlyTeliecTBie B MHpP XWMHH» 00eCreurdBaeT peau3aljdio MOy
«BHeypouHasi fieATeTbHOCTb» U AOCTVKEHHe 1e/ield TVIaHUPyeMbIX pe3y/IbTaToB paboyeld MporpaMmbl
BocriutaHus. Cofiep>kaHue TporpaMMbl OXBaTbIBaeT OCHOBHbIE TOAXOJbl K (OPMHUPOBaHUIO
(YyHKI[MOHA/TBHOM rPaMOTHOCTH oOydJaromuxcs. B cozpepskannu mporpammel Kypca «[lyremectre B
MHUD XUMHW» BK/IIOUEHbl 3aJlaHWsl TPAKTUKO-OPUEHTHMPOBAHHOTO XapakTepa, HarpaBeHHble Ha
¢dopMupoBaHre ¥ OLeHKY (YHKLMOHAJBbHOW TI'PAMOTHOCTH OOYYarOIIMXCs I10 K/TIOUEBBIM BH/AM:
YUTaTebCKOW TPaMOTHOCTH, KDPEATUBHOTO MBbIIIIEHUs], T100a/bHBIX KOMITETEHIIUH, eCTeCTBEHHO-
HayyHOU rpamoTHOcTH. Kypc mocTpoeH Ha Hjee peanu3aliid MeXIpeJMeTHbIX CBs3ed XUMUH C
JPYTUMH eCTeCTBeHHbIMH AMCLIMIUIMHAMM, BBeleHHbIMU B OOydyeHUWe paHee WM TapasieNibHO C
XUMUeM, a MOTOMY I103BOJIsIeT aKTya/lu3UpoBaTh XUMHUUECKUe 3HaHHWs YYallliuXcsl, MOJIyueHHble Ha
ypOKax TpUpo/ioBeJieHUs], Ouooruu, reorpaduu, GU3MKU U JPYrux HayK o mpupoge. B pesynbrare
YMeHbIIIaeTcsl TICUXO0/I0TMUecKasl Harpy3ka Ha y4Yaluxcsl C TOsiIBJleHHeM HOBBIX IpeAMeToB. Takum
obpa3omM, ¢popmupyeTcsi TOHUMaHKe 00 UHTerpypyrollel PO XMMUY B CUCTeMe eCTeCTBeHHBIX Hayk,
3HAYMMOCTH 3TOrO TpejMeTa /sl YCIeLIHOrO0 OCBOEeHHs CMeXHbIX AUCLMIUIMH. B KoHeuHOM cuete
Takasi MeXIpeJMeTHass WHTerpanusi criocobctByer (popMHpOBaHUIO €[UHOM ecTeCTBeHHOHAYYHOM
KapTUHbI MHpPa yKe Ha Haua/JbHOM 3Tarle U3yueHus: XUMUU.

Ilens mporpamMmbl:  BOCIHUTaHWe TOTPEOHOCTHM K H3yUueHUIO XUMHH, (OPMHUpPOBaHKE
ecTeCTBeHHOHAyUHOM KapTUHBI MHpa U pa3BuTHe 0a30BbIX MPeMeTHBIX KOMITeTeHLHH.

3ajauM NporpaMMal

Obyuatowjue:

1. BbI3BaTh MHTEPEC K XMMUH, €e 3aKOHaM, K pa3/IMYHbIM XUMUUECKUM U (PU3NUYECKUM SBJIEHHUSIM;

2. aKTyaM3upOBaTh 3HAHUS U YMeHHs1 00yJaromuxcst, ChOpMUpPOBaHHbBIE Y HUX TIPY U3YUYeHUU Kypca
«OKpy’Karolyi MUp»;

3. MpoZ0/DKaTh pa3BUBATh TI03HABATE/IbHYIO AKBTUBHOCTE U CAMOCTOSITE/TBHOCTh 00YJarOIIUXCST;

4. IOBBICUTH MOTUBALUIO K U3yUEHUIO0 XUMUU;



5. IpoA0/KUATE (HOPMHUPOBaHE KOMMYHUKAaTUBHOW KY/IbTYPHI.

Paszsusarowjue:

1. pas3BuBaTh TI03HaBaTe/lbHble HWHTEPeChl W HWHTe/JIeKTyajlbHble CIIOCOOHOCTH B TIporiecce
TPOBEJIeHNsI  XMMHUUYeCKOrO  JIKCIIePUMEHTa, CaMOCTOSITe/IbHOCTh  TPUOOpeTeHus 3HaHWN B
COOTBETCTBUM C BO3HUKAIOIIMMU >KU3HEHHBIMH IMOTPEOHOCTAMH; yueOHO-KOMMYHUKAaTUBHbIE YMEHUSI;

2. pa3BUBATh HAaBLIKK CAMOCTOSITE/IbHON PabOTHI; paCIIMPUTL KPYro30p YYallyxCsl C TIPUBIeYeHHeM
JIOTIO/THUTE/TbHBIX UICTOUHUKOB MH(OpMaLInK;

Bocnumslgarowjue:

1. mpofo/mKuTh (OPMHUPOBaHKE JIMYHOCTH OOYYaloL[UXCs, UYTO SIBJIS€TCS TPUHLMITHAATbHBIM
YCJIOBUEM ee CaMOOIIpe/ie/ieHHst B TOM WM UHOW COLIMOKY/IbTYPHOM CUTYaLUH.

Bup nporpamMmsbI — 103HaBaTe/IbHbIN.

@dopmMbl peanM3anMM - TI03HaBaTe/lbHble Oecelbl W WIPbI, KBECTbI, HCCIeJ0BaTeIbCKUe
TIPOEKTHI, IUCTAaHLIMOHHbIE OIMMITUA/bl, KOH(epeHLIUH, BLICTABKM PUCYHKOB, pacCKa30B, COUMHEHUN U
T.J.

ITporpamma coctaBneHa Ha 34 yaca (1 yac B Heziest0) B 6 Kiacce 1 35 yacoB (1 yac B Heiesto)
B 7 kiacce. [Io OTHOILIEHUIO K KypCy XUMUU [JaHHBIA KypC SIBJIsIeTCS TIPOTeieBTUUeCKHUM, B XOje
OCBOEHUsI ero cojiepkaHusi y oOyuarommxcsi (OPMHUDPYIOTCS 37ieMeHTapHble TIpeJCTaB/IeHusT O
XUMHUUECKUX 3JIeMeHTaX, BellleCTBaxX U UX CBOMCTBAX.

Pe3ynbTarThbl 0CBOEHHS Kypca BHEYPOUHOH AesATe/IbHOCTH.

JINUHOCTHBIE pe3y/IbTaThl

MertanpeaMeTHbIe pe3y/abTaThl

PerynsruBHbie YY /I:

CamocTosiTeslbHO 00HapyXMBaTh U (HOpMy/nUpOBaTh MpoOeMy B KIaCCHOW W WHAWBHZYaTbHOU
yueOHOM JesTe/TbHOCTY;
BbiiBurath BepcuM pelieHUsi TIPoOJieMbl, OCO3HABATh KOHEUHBIM pe3y/bTaT, BbIOMpaTh U3
TIpe/l/IO’KeHHBIX CPeJICTB U MCKaTh CAaMOCTOSITeIbHO CPeJICTBA JOCTHXKEeHUS Lie/y;
CocraBnsth (MHAWBUAYAILHO WX B TPYIITE) TIaH pelieHus pobieMsr;
PaboTast 1o mpeasiokeHHOMY M (W/IM) CaMOCTOSITe/TbHO COCTaB/IeHHOMY I1JIaHy, MCII0J/Ib30BaTh
Hapsily C OCHOBHBIMU CpPe/ICTBaMU U JIOTIO/IHUTEe/IbHbIe: CTIPABOYHast IMTepaTypa, KOMIbIOTED;
[TnaHupoBaTh CBOK UH/MBHUAYa/TbHYIO0 00pa30BaTe/ibHYI0 TPAaeKTOPHIO;
PaboTaTh 110 CaMOCTOSITE/ILHO COCTAaB/IEHHOMY TIIaHY, CBEpSisiCh C HUM U IeJIbI0 [lesATeTbHOCTH,
WCTIPaBJIsis OIIMOKHY, UCTIOMb3Ys CAMOCTOSITETbHO 10/J00paHHbIe Cpe/ICTBa;
CamocTosITe/TbHO OCO3HaBaTh TIPUUWHBI CBOEr0 yCIleXa WM Heycliexa W HaxOAWTb CITOCOOBI
BBIX0/]a U3 CUTYal[UM HeyCIiexa;
YMeTb  OLleHMBAaTh CTeNeHb  YCIeIIHOCTA CBO€W WHAWBHUIYyalbHOW  0Opa3oBaTebHOMN
JiesITeNTbHOCTH;
[aBaTh OL|eHKY CBOMM JIMYHOCTHBIM KauecTBaM M uepTaM XapakTepa («KakoB si»), ONpeJesTh
HaTpaB/IeHHUsI CBOEro pa3BUTHS («KAKUM sl XOUY CTaTb», «UTO MHe JJisl 3TOT0 HaJ|0 CeIaTh»).
ITo3naBaTtenbHble YY/I:
AmnHanu3upoBarh, CpaBHUBATh, KI1aCCUPULIMPOBATh U 0000111aTh M3yueHHbIe MTOHSTHSI.
CTpouTh JIOTUUHOE pacCykJeHue, BK/IOUalollee YCTaHOB/eHHWEe MPUYMHHO-C/Ie/ICTBEHHBIX
CBsI3el.
[TpeacraBnsTh WHGOPMALHIO B BUZIe KOHCIIEKTOB, TabJTUI], CXeM, rparKOB.
[Tpeobpa3oBbiBaTh MH(GOpPMALMIO U3 OFHOTO BUjA B JPYrod W BbIOMpaThb yA0OHYIO AJisi cebsi
¢dopMmy ¢buKcalu 1 npeficTaBAeHUs MHPOPMaL1K.
Wcrnonb3oBaTh pa3/iMuHble BUAbI uTeHUs (M3yuarolllee, MPOCMOTPOBOe, O03HAKOMHWTEJ/ILHOE,
TOUCKOBOE), TPUEMBI C/TyLIaHus.
Camomy co37aBaTb MCTOYHMKM HH(OpMAaLMKM pasHOTO TUMAa U [JJ/s1 Pa3HbIX ayJUTOPHA,
coOumro1aTh TpaBU/ia MHGOOPMAITMOHHON 6e30TMacHOCTH.
YMeTh MCIo/b30BaTh KOMITbIOTEPHbIE 1 KOMMYHUKALJMOHHbIE TEXHOJIOTUY KaK UHCTPYMEHT /IS
JOCTYKEeHUs] CBOWX Tie/ieldl. YMeTh BbIOMpaTh afieKBaTHBIE 3a/jaue TIPOrpaMMHO-arlapaTHbIe CpeicTBa
Yl CEPBUCHI.



KommyHukaTuBHblie YY :

OTcTrauBasi CBOIO TOUKY 3peHUsl, IPUBO/IUTH apTyMeHThI, IOATBep KAast UX aKTamHu.
B auckyccun ymeThb BBIBHMHYTH KOHTPApryMeHThI, Iepedpa3vpoBaTh CBOK MbIC/b. YUWUTHCS
KPUTHUYHO OTHOCUTBCS K CBOEMY MHEHHIO, YMeTh MPU3HaBaTh OIIMOOYHOCTb CBOET0 MHEHUS (eC/

OHO TaKOBO) ¥ KOPPEKTHUPOBATH €To.

Pa3nyuath B MMCbMEHHOW M YCTHOM peud MHeHHe (TOYKY 3peHMsl), loKa3aTe/bCTBa (apryMeHThl,

(bakThI), TMTIOTE3bl, aKCUOMbI, TEOPHH.

YMeTb B3IJISHYTh Ha CUTYALUIO C MHOM MO3ULUU U JOTrOBAapUBAThCS C JIFOAbMH WHBIX MTO3ULIUM.

IIpepmeTHbIe pe3y/IbTaThl:

(dhopMupoBaHUe TpefiCTaB/eHUI 0 HayKe XUMUU, ee POJI B KU3HU ueioBeKa. B Tom uucsie 3afauun
0XpaHbl OKPY>Karolllell cpeJibl ¥ PaLiMOHaIbHOTO NIPHUPO/0T0Ib30BaHMUS;

(¢opMupoBaHUe TIEPBUYHBIX HABLIKOB

0e30MacHOTO WCIO/b30BaHUS BeIIeCTB B

OBITY;

(hopMupoBaHUe Tpe/CTaBAeHU U OCHOBOIO/IAral0IIUX TeOPETUUeCKUX 3HAHUM O XUMUUECKUX U

Cl)I/IBI/IIJECKI/IX ABJ/IEHUAX;
OBJ/IaJileHHEe  3J/IeME€HTdpPHBIMU
XUMHUECKOH MoCyanbI;

MPpAKTUUECKMMHU  YMEHHSAMU  HCII0/Ib30BdAHHA

npubopoB U

OBJIaJileHNe OCHOBHBIMY HaBbIKaMM HaXO0>K/|€HUsI, UCI10/Ib30BAHUS U TIpe3eHTaluy MHhopMaLuy;
(hopMHUpOBaHWe YMEeHWM W HABBIKOB WCIIO/b30BAHUSI pa3HOOOpa3HbIX HAYYHBIX 3HAHUH B
TIOBCEZITHEBHOM JKU3HU [jii OOBSICHEHWs U OLeHKM pa3HOO0OpasHBbIX SIBJIEHWH W TIPOLIeCCOB,
CaMOCTOSITE/ILHOT'O OLIEHUBaHUS YPOBHSI 0€301TaCHOCTH OKPY>KalOI[eH Cpe/Ibl;

(hopmMupoBaHUe TpeZicTaBlIeHH 00 0COOEHHOCTSX SKOJIOTHUYEeCKUX MpoOsieM, YMeHWd U HaBbIKOB
0e301acHOTO U 9KOJIOTHUECKH 11e/1IeCO00pa3HOro MOBeIeHHs B OKPY KaloIlel cpefe.

Copep)xaHue Kypca BHEyPOUHOH /IeATe/IbHOCTH

6 Kacc
Cojiep>xaHue Kypca DopmbI Bujapl feATeIbHOCTH yYaluxcs
OpraHu3anuu
BBepaenue-2 yaca Jlekuust. HabsmozieHue 3a eMOHCTpaLUSIMU

XumMmusi-Hayka o BelrlecTBax. BemjectBa BoKpyr Hac. Kpatkue | YueGHbil yumurtensa. IIpocMoTp 0Oyuaromux
CBeJleHHs] U3 WCTOPUM pas3BUTHS XHMMUYECKOM HayKd OT | NMPaKTUKYM. BU/IEOPOJIAKOB. Becepa.
OT/leIbHBIX 3HAHMH [0 LiesleHanpaB/IeHHOr0 N3yUueHus! BellleCTB U Brimonxenve TPEHHUPOBOYHBIX
MPOLIECCOB. yIpa)KHeHUH.

Xumuueckasi j1aboparopus -5 4acoB Jlexuust. HabmogeHue 3a jeMOHCTpaLUsIMA
IMpaBuia TexHWKU Oe30macHOCTH. XUMHUecKas sabopaTtopusi. | YueOHBIN yumurtens. IIpocMoTp oOyuaromux
Xumnueckass Tmiocypa. JlaboparopHeid mmraThB. CHHPTOBKA. | MPAaKTHKYM. BU/I€OPOJIUKOB. BeinosiHenue
OG6patneHue C KMCIOTaMH, IjeJI0YaMH, sJOBUTBIMU BellleCTBaMH. | BupTyasnbHas TPEHUPOBOYHBIX yTIpa’KHEHUH.
Mepbl TepBOM TIOMOIM TPM  XUMHUYECKMX OXorax U | jabopaTopwsi. Ob6cy»x/jeHre UTOTOB BUPTYa/bHBIX
OoTpaB/ieHMsX. BupTyanbHasg 3KCKypcusi B XUMMUecKyr | BupryanbHas 9KCTIepUMEHTOB. Becena u
naboparopuro. XuUMuueckass peakuus. [IpH3HaKM XMMHYeCKHX | SKCKYPCHSI. BBIIIOJIHEHWE  33JjaHUil B Xofie
peaKLi. BHPTYalbHOMN 3KCKyPCHH.

Xumus ¥ n1anera 3em - 12 yacos Jlekuus. HabsmozieHue 3a eMOHCTpALUSIMA
CocraB armocdepsl. Kucinopon Kak BaKHEHIIMH KOMITOHEHT | YdeOHBIH yuntens. IIpocMoTp ob6yuaromux
atMocdepsl. YTIJIeKUC/IBId Ta3 M ero 3HaueHHWe /ISl JKMBOM | MPaKTUKYM. BH/IEOPOJIMKOB. Brimonuenue
npupoApl U yesnoBeka. Boga. CBoiicTBa Bozbl. Uncthle BemjectBa | CeMHHap. TPEHUPOBOYHBIX yTIpa’KHEeHUH.
u cMecu. CriocoOrl pa3jeneHus: cMecei. PacTBope! HackllieHHble | TBopueckast becesa. BrinosnHeHue goMaliHero
1 HeHachblljeHHble. Kpucramiel. PacTBOpbl C KUC/IOTHBIMU U | NPOEKTHast JKCIlepUMeHTa C pOJUTeNsIMA U
OCHOBHBIMU CBOMCTBaMH. IHAMKATOpPEIL. PacTeHust ¥ )KUBOTHBIE — | paboTa. oObCy)XZieHne  ero  pesysbTaTa.
vHAvKaTtopel. CocTaB 3eMHOM KOpbl. MuHepanbl W TOpHble | JJomariHss Co3zaHve TBOpPUECKOM MPOEKTHOMU
nopozibl. TIpvposiHBIe pecypchbl U UX XUMUYecKas TiepepaboTKa. | MpakTH4ecKas pabotel. TTouck wuHpOpPManmy Mo
IpexcraBieHWe O pyfgax. XWUMHUS U OKpYy’Karomlasi cpefa. | pabora. BOMNPOCaM CeMHHapa.
XUMHUeCKOe 3arpsi3HeHHe OKpY’Karollel cpejibl.

Wcropus xumun- 4 yaca. Jlekums. HabsozieHne 3a ieMOHCTpAL[USIMA
AnxymMuuecKuil epuoj, B UCTOpUM XUMHUU. JKU3Hb U Hay4yHas YueGHbIH yuntesns. IIpocMoTp obOyuaromux
JesitenibHOCTE [1. 1. Mengeneesa u M.B. J/lomoHOCOBa. MIPaKTUKYM. BU/IEOPOJIMKOB. becepa.
Xumuueckas peso/moLys. OCHOBHbIE HallpaB/IeHUsl pa3BUTHUS BrimonHeHnve TPEHUPOBOYHBIX
coBpeMeHHoOH xuMu. Ileprosuueckas cuctema snemenTos [.11. yTIpa)KHEeHUH.

MeHpeneeBa.




Xumuueckasi a30yka - 12 yacos. Jlekums. HabsozieHre 3a ieMOHCTpAL[USIMA

XWMHUUeCKre 371eMeHThbl U CUMBOJIBL. 3HaUeHWe HEKOTOPBIX YueOHbIi yuuTeJs. BrmosiHenne

3/IEMEHTOB /IJI Ue/iIoBeKa. DJIeMeHThI 3[0POBbSI. TPaKTUKYM. TPEHUPOBOYHBIX yIpaKHeHUH.

O60611eHre Kypca. Urpa « XuMuueckuii angaBut». BupryanbHas Breimonnenue 3a/laHui
sabopaTopusi. BUpTYya/ibHOH yaboparopuu. ITouck
CemuHap. vHpOpMaun o BOIpOCaM
TBopueckas cemMyHapa. BroimonHeHue 3ajaHuit
MpPOeKTHast Bcepoccuiickoro XUMUUECKOIo
pabora. JVKTaHTa. Urpa. Co3panue
JuvKTaHT. TBOPUYECKOU MPOEKTHOM paboThI.
Urpa.

TemaTuueckoe IVIAHUPOBAHHE

No No HaumeHnoBaHus pa3jeioB U TeM Koym | ®opmbl opranusanuy padorsl
3aHA | 3aHATHUA 4ecTB
THA 1o Teme 0
4acoB
Pasden 1. BgedeHue ( 2 uaca).
1 1 XuMUs- HayKa O BellleCcTBax. 1 Jlekuus ¢ mpe3eHTalueld. YueOHbIH
MIPAKTUKYM.
2 2 Kparkue cBefieHUs: U3 UCTOPUU Pa3BUTHS 1 Jlek1uis ¢ ipe3eHTaL[Ue.
XUMHUYEeCKON HayKu.
Paszoen 2. Xumuueckas nabopamopus ( 4 uaca).
3 1 IpaBua TexHUKK 6€30MAaCHOCTH NpU paboTe B 1 Jlekuusi ¢ Tipe3eHTanueil. YueGHbIH
KabuHeTe XMMHH. MIPAKTUKYM.

4 2 Xumunueckast 1abopaTopusi. 1 YuebHbIl TpakTUKyM. BupTyasibHas
9KCKypCUs «XumMuueckas
naboparopusi».

5 3 Xumuyeckas peakuys. [IpysHaky XMMUUeCKUX 1 YueOHbIH MPakTUKyM. BupTyansHas

peaxiyi. naboparopust «IIprU3HaKK XUMUYECKHX
peakiLuii».

6 4 ®du3nyecKre U XUMUYeCKHe sIBIeHUS. 1 JIeKIUis C Tpe3eHTal[ield. Y ueOHBIH

MPAKTUKYM.
Paszoen 3. Xumus u naavema 3emas (10 uacos)
7 1 CoctaB aTMOC(hepsbl. 1 JIeKIUs C Tpe3eHTaI[ueld. YueOHbIN
MPAKTUKYM.
8 2 XrMUYecKue peakliviy, IPOUCXOALLe BOKPYT 1 BupTtyasnbHas 5KCKypcusi B
HAaC C y4yaCTHUeM KHUCI0POJA. XYJ0KeCTBEHHYIO raneper.

9 3 Bopa. CoiicTBa BOJpBI. 1 YueOHBIH MPaKTHKYM.

10 4 YucTele BelljecTBa U CMecH BOKpYT Hac. Crioco0bl 1 Jlekuysi C ipe3eHTanyed. Yue6GHbIN

pasjiesieHnsi CMecei. MPAaKTUKYM.

11 5 PacTBOpBI BOKPYT Hac. 1 [HomaruHsist mpakTdeckast pabora

«BbIpaniyiBaHue KpUCTa/UIOB».

12 6 ITone3nsle UCKoOMaeMble C TOUKU 3peHUST XUMUU. 1 Jlekuysi C ipe3eHTanyeld. YuebOHbIN

MIPAKTUKYM.

13 7 Yrosns, rpaduT, anMas M yrjeKuc/bli ras — 1 Jlekuusi ¢ 3/1eMeHTaMu Oece/ibl.
JleTU yriepoja. YueOHbIHN MPaKTUKYM.

14 8 WHupukaTtopsl. PacTeHus U )KUBOTHBIE — 1 Jlekuusi ¢ 3/1eMeHTaMu Oece/ibl.
VH/IUKaTOPBHI. YueOHbBIN PAKTHKYM.

15 9 XUMUS M OKpY’Karolllasi cpejia. 1 Cemunap. TBopueckast pabora.

16 10 OpraHuyeckre ¥ HeopraHhuyeckue BelllecTBa. 1 JIeK1usI C 3/IeMEHTaMH Oece/ibl.
YueOHBIH IPaKTUKYM.

Pazoden 4. Mcmopus xumuu ( 4 uaca)

17 1 AnXyuMUYeCcKri iepyuo/i pa3BUTHSI XUMUHU. 1 JIeK1usI C 3/IeMEeHTaMH Oece/ibl.
YueOHBIH IPaKTUKYM.

18 2 JKusHb 1 HayyHas gesTenbHOCTh [ 1. 1 Jlek1ius C 37ieMeHTamMu bece/ibl.




Mengpesneesa u M.B.JIoMOHOCOBaA. YueOHBIH MPaKTHKYM.
19 3 XvWMHUUeckast peBOOLs. 1 JIeK1si C 3/1leMeHTaMu Oece/ibl.
YueOHBIN IPaKTHKYM.
20 4 OcHoBHBIe Halpas/IeHUs pa3BUTHUS 1 Jlexuus ¢ 37ieMeHTamMu Oece/ibl.
COBpeMeHHOM XVMUHU. YueOHBIN IPaKTHKYM.
Pa3zden 5. Xumuueckas azbyka (12 uacos).
21, 1,2 Xumuueckui andaBwr. 2 JIeK1si C 3/1leMeHTaMH Oece/ibl.
22 YuebHbIi TpakTUKyM. TBOpUeckas
npoeKTHast pabora.
23 3 [Teprognueckast cucTeMa XUMHAYECKUX 1 Jlek1ius € 3/1eMeHTaMu b6ece/ibl.
snemeHTOB [1.11. MeHpeneeBa. YueOHBII MTPaKTHKYM.
24 4 [TpocThie U coKHBIE BelljecTBa. 1 JIeK1Ms C 3/IeMEeHTaMH Oece/ibl.
YueOHBIN TPaKTUKYM.
25 5 Mertansbl Kak NpOCThIe BelllecTBa. 1 JIeK1Ms C 3/IeMeHTaMH Oece/ibl.
BupryanbHast nabopaTtopusi
«3HaKOMCTBO C 00pa3ljaMu MeTasljioB U
WX pyJiaMu».
26 6 HewmeTasibl Kak NpoCThIe BelllecTBa. 1 Jlekiyst. YueOHbIH PAKTHKYM.
27 7 DJIEMEHTHI B )KUBbIX OpraHu3Max. 1 Jlexuys. TBOpueckasi npoeKTHast
pabora.
28 8 DJIEMEHTHI 3/J0POBBbS. 1 CemuHap.
29 9 ATOMBI ¥ MOJIEKYJIBL. 1 Jlekiusi. YueOHBIN MPaKTHKYM.
30 10 Xumuueckre GOpMYyJIbL. 1 Jlekuusi. YueOHBIN PAaKTUKYM.
31 11 O6061eHre 1 TOBTOPEHHe Kypca. 1 XUMHWUECKUH JUKTaHT.
32 12 Urpa «XumMudeckuii anaBuT. 1 Wrpa.
UTOro 32 yaca (pe3epB — 2 uaca)

Cojiep>kaHue Kypca BHEyPOUYHOH /1efiTe/IbHOCTH
7 KJ1acc: TiepBbIi UM BTOPO# rofi o0yueHusl.

Cojiep>xaHue Kypca Dopmbl Bupjbl AeATeIbHOCTH
Opra"usanuu yJauuxcst

XumuA B HieHTpe ecrecTBo3HaHuA (12 yacoB). Jleknusi. Habsromenue 3a
EcrecTBO3HaHWe — KOMIUIEKC HayK O TIpUpofe: (QU3UKH, XUMHH, | YdeOHBIH JIleMOHCTpaLUsIMU YUHTes.
6uooruu u reorpaduu. MPaKTUKYM. IMpocmoTtp obyuarorux
[MonoxxuTesbHOe U OTpHIaTe/bHOE BO3JelCTBUe uesioBeKa Ha | BupryanbHas BHU/I€OPOJIHKOB. becepa.
npupogy. Ilpegmer xumun. Tena u BemjectBa. CBoicTBa BelllecTB | mabopaTtopusi. BbInonHeHWe  TPeHHPOBOUHBIX
KaK MX WH/VBHAYya/lbHble Npu3Haku. CBOICTBA BellleCTB KaK OCHOBA yTIpa>KHEHUH. Obcyxenve
X mpuMeHeHus. HabmrofieHre Kak OCHOBHOW MeTOJ, TIO3HAHUS WTOTOB BUPTYaJ/IbHBIX
OKpY’KaloIllero Mupa. Y CJIoBus MpoBeJeHust Habmoenus. ['mnoTesa 9KCIIepUMEHTOB.

Kak [IpeAiNono)keHHe, O0ObBsACHAIOLee WM  TIpefCKasblBarolljee
npoTeKaHWe HabJIF0aeMoro siBjieHusl. JKCriepuMeHT. JlabopaTopusi.
OKcriepuMeHT — J1abOpaTOpHBIA U /IOMALIHUM. Cnioco6b1
(UKCUpOBaHUsT pe3y/bTaToOB 3KcrepuMeHTa. CTpoeHHE TUIaMeHH
CBeud, CriUPTOBKU. [IpaBuia TeXHWKH 0e30rmacHOCTH Tpu pabote B
XUMHUUECKOM KabuxeTte. JlabopatopHoe 000py/i0BaHUe: yCTPOUCTBO,
Ha3HaueHue, NpHUeMbl 00palLeHus!.

Mopgenu Kak abcTparvpoBaHHBIE KOMWH H3yuaeMbIX OOBEKTOB M
npojeccoB. Mogenu B ¢usmke. InekrpodopHas MallMHa Kak
abctparupoBaHHass Mofielb  MOJHUM. Mogenn B OGuosoruu.
Buonoruueckue Myspki. Mogien B XUMUW: MaTepHasibHbIe (MO/en
aTOMOB, MOJIeKYJI, KPUCTa/UIOB, allllapaToB U YCTAHOBOK) U 3HAKOBbIe
(XumMHueckre 3HaK{, XUMHUeckue (GOpMyabl U XUMHYecKHe
ypaBHeHUs1). XUMWYECKMM 3/leMeHT. XHUMHWUYeCKHe 3Haku. Ux
o003HaueHre, TIPOM3HOLIEHHE ¥ UH(POPMALs, KOTOPYIO OHHM HeCyT.
Xumnuecke ¢opMyabl. Vx o0603HaueHWe, TPOM3HOIIEHHE |
vH(popMaLsi, KOTOPYI0 OHM HecyT. UHAeKCch M KO3(hQUIeHTHI.
IMpocThie U cnoXHBIe BellecTBa. [ToHsATHE 00 arperaTHOM COCTOSTHUH
BeljecTBa. I'a3oobpasHble, O KUJKWe W TBepjble  BellecTsa.




Kpucrarmmueckre U amopdHbie TBepZble BemecTBa. Pusndeckue u
XAMHUEeCKHe siB/eHHs. ['eosiormueckoe CTpoeHHe TUIAaHeTHl 3eMJIs:
SOpO, MaHTHsl, JuToCchepa. OIeMeHTHBIM COCTaB Te0J0THYeCKHX
COCTaBHBIX YacTell TulaHeThl. MwHepasbl W TOpHbIE TIOPOJBI.
Marmarrueckre 1 0CafiouHble (OpraHdvecKre W HeopraHW4yeckue, B
TOM 4YMUCJIe W TOpHYMe) MOpoAbl. XHUMHWYECKHM COCTaB >KUBOU
KJIeTKU: HeopraHhdeckue (Boja U MUHepajbHble COJMM) U
oprannyeckue (OesIKH, >KUPBI, YIJIE€BOJbI, BUTAMHHbI) BeIeCTBa.
[TpocTble U CJIOXKHBIE BeIeCTBA, UX DPOJIb B JKU3HEJeATelIbHOCTH
opraHusmoB. buosoruueckass ponb BOABI B JKMBOM  KJIeTKe.
@®otocunTe3. Ponmb xnopodmina B doTocuHTese. Buonoruueckoe
3HaueHUe )XUPOB, OETKOB, I(DUPHBIX Maces, YIIeBOJ0B U BUTAMUHOB
I/ JKA3HeJesaTe/lbHOCTH OpraHu3MoB. [IoHATHE O KaueCTBEHHBIX
peakIUsIX Kak O peak[HsX, BOCIIPMHMUMAaeMbIX OpPTraHOIeNTUYecKd C
TOMOILBI0  3peHUs, CayXa, OOOHsAHMSA. AHaIMTUUeCKUd 3(dGeKT.
OnpepiensieMoe BelleCTBO U peakTUB Ha Hero.

MaremaTuka B xumu (9 yacos). Jlexuyst. Habnrogenue 3a

OTHOCHTe/bHAsI aTOMHas Macca 3jieMeHTa. MoJieKy/IsipHasi Macca. | YueOHbIN JeMOHCTpaLUsIMUA yuuTe/Isl.

OmpefieieHre  OTHOCHUTE/JbHONM aTOMHOM MacChl  XUMMWUECKHUX | NMPaKTUKYM. ITpocmotp o0yyaroImux

snemeHTOB 10 Tabsmuue [l U. MeHpeneeBa. HaxoxzaeHue | CaMOCTOsITe/NbH | BU/IEOPOJIMKOB.  BbImosiHeHue

OTHOCHUTE/IbHOM MOJIEeKY/ISIPHOM Macchl 1o (opmysie BelllecTBa Kak | ast pabora. TPEHHUPOBOYHBIX  YIIP&KHEHHH.

CYMMBI OTHOCHUTE/IbHBIX aTOMHBIX MacC, COCTaB/SIIOLIMX BeleCTBO CamocTosTesbHast paborta.

XUMHUUECKHUX 3/1eMeHTOB. [IoHsITHMe 0 MaccoBoOM fjojle XHUMHUECKOTO

3/IeMeHTa B CJIO)KHOM BeIlleCTBe U ee pacyeT 1o (opmysie BeljecTsa.

IMoHsATHEe O YMCTOM BellecTBe W 0 cMecd. CMecu ra3oobpasHbie

(Bo34yX, TIPUPOJAHBINA Tra3), >Kuakue (HedTb) M TBepAble (TOpHBbIE

NOpO/ibl, Ky/IMHapHble cMecH). CMecd rOMOreHHble U reTeporeHHkbIe.

ITonaTue o MaccoBol [oJie BelllecTBa B pacTBope. PacTBoputens u

pacTBOpeHHOe BelljeCcTBO. PacueT mMacChl pacTBOPEHHOI'O Bell|eCTBa

M0 Macce pacTBopa M MacCOBOM [j07le PacTBOPEHHOrO BelljecTBa.

ITonsATHE O UMCTOM BelljecTBe M NpUMecH. MaccoBas [j0J1s1 IPUMeCH

(w) B obpa3siie ucxogHoro BeiectBa. OCHOBHOe BeljecTBO. Pacuer

Maccbl OCHOBHOTO BelllecTBa 0 Macce BelecTBa, COAepiKallero

orpeZie/IeHHYI0 MacCOBYIO [J0JTI0 TIpUMeceil.

SIByIeHMsA, IPONCXO/SIHE C BemecTBamMu (7 4acoB). Jlekuust. Habsromenue 3a

[Monsitvie 06 amcopbuym u afcopbeHTax. AKTMBHPOBAHHBIA Yrosjib | YueOHBIN JIeMOHCTpaLusiMu yuuTeIsl.

KaK BaKHeHIIMH afcopbOeHT, ero WCIo/b30BaHWe B OBITY, Ha | MPaKTHKyM. ITpocmotp o6yuarorux

TIPOM3BOJCTBE M B BOEHHOM Jlefe. YCTPOWCTBO IpOTHBOrasa. | BupryanbHas BH/IEOPOJIMKOB.  BrbInonHeHune

JycTiuisaiys Kak Mporiecc BhIesieHus] BelljecTBa U3 JKUIKOM cMecH. | ylabopartopusi. TPEHHUPOBOYHBIX  YIIp&KHEHUH.

OuctwuimpoBaHHasi Boja ¥ obsacth  ee  mnpuMeHeHws. | CamocrositenibH | Becema. OOcyxjeHWe HWTOTOB

Kpucrammusauuss Wi BeIlapyMBaHWe. IIoHATHE O XUMUYeCKo# | as pabora. BUPTYa/bHBIX 3KCIIEPUMEHTOB.

peaklMM Kak IpoLecce MpeBpallleHusl OJHUX BelecTB B Jpyrue. CamocTosiTesibHast pabora.

YciioBus TedeHUs M TIPeKpalljeHus] XMMUYeCKHX peakuuil. [Ipr3Haku

XUMHUYeCKHX peakuuil. OOpa3oBaHuMe oOcajKa, BblJjeJieHHe ra3a,

MOsIB/IEHMe 3araxa, U3MeHeHUe LiBeTa, BblJie/eHre WX IOIJIOLeHe

Teria.

Pacckasbl no xumui (7 yacos). Jlexuyst. Habmogenne 3a

AnXvMUuecKud Tepuof, B WCTOPUM XUMUU. JKW3Hb W HayuHas | YueOHBIH JIeMOHCTpaLUsMHU yUuuTeIs.

JesirenbHOCTh [J.V1. Mengeneesa u M.B. JlIomoHOCOBa. XUMHUUecKasl | PAaKTUKYM. IIpocmotp o6yuarorux

pepomouysa. OCHOBHble HarpaBjeHUss pa3BUTHs coBpeMeHHOW | CeMuHap. BH/IEODOJIMKOB. Becepa.

xumud. Ilepuoguueckas cucrema sneMeHToB [1.V1. MeHzieeeBa. WUrpa. BblinosHeHWe  TPeHWPOBOYHBIX
TBopueckas yTIpaKHEHUH. ITouck
MpOoeKTHas nHpOpMaLMK MO0  BOIpOCaM
pabora. ceMyHapa. BeironHenne
XUMUYeCcKui 3a/laHui Bcepoccuiickoro
JVKTaHT. XUMHMUYECKOro [uKTaHTa. Mrpa.
Wrpa. Cospanue TBOPUECKOM
Tecr. MPOEeKTHOH paboTel. Perenue

TecTa.




TemaTuueckoe IVIAHUPOBAHHUE

Ne Ne HaumeHoBaHu#A pa3fiesioB U TeM Koa-Bo ®opMbI OPraHU3aI[UMl PadoThI
3aHA | 3aHATUA 4acoB
THA | IO TeMe
Pasden 1. Xumus 8 yenmpe ecmecmgo3uaHusi (12 uacos).
1 1 XWMHUS KaK 4acTb eCTeCTBO3HAHHS. 1 JIeKIMsl C TIpe3eHTaI[Held. YueOHbIiH
[TpeaMeT XUMUMU. MIPAKTUKYM.
2 2 HabsrofieHue v SKCIIepUMEHT KakK MeTO/Ibl 1 JIeK1Ms C 3/IeMEeHTaMH Oece/ibl.
W3yueHHsl eCTECTBO3HAHUSL U XUMUHU.
3 3 ITpaBu/ia TeXHUKH 6€30MaCHOCTH MPH 1 JIeKIys C 3/1IeMeHTaMu Oece/ibl. YueOHbIH
paboTe B KaOMHETE XUMMUHU. MIPAKTUKYM.
4 4 JTabopaTopHoe o6opyoBaHue. 1 BupryaneHast jnaboparopusi «HabmopeHue
3a ropsiiiei CBeuoil. Y CTpOMCTBO
CITUPTOBKM».
5 5 XvMHuueckass CAMBOJIMKaA. 1 JIeknyis ¢ Tipe3eHTal[eld. YueOHbIH
TIPaKTUKYM.
6,7 6,7 MogenupoBaHue B XUMHH. 2 Jlekius ¢ mpe3eHTaL[el. YueOHbIH
MpakTUKyM. VIHTepaKTUBHOE
MO/leNIMpOBaHue.
8 8 Xumust ¥ pu3MKa. 1 Jlek1ius C s/1eMeHTaMu b6ece/ibl.
9 9 Xumust 1 OUOJIOTHSL. 1 JIeK1Msl C 3/IeMEeHTaMH Oece/ibl.
10 10 1 JIeK1usi C 3/IeMeHTaMH Oece/ibl.
XuMmusi ¥ reorpadusi.
11 11 XvMUyecKue peaklivy, IPOUCXOAsLIe 1 Jlekuus ¢ npe3eHTalyeld. YueOHbIN
BOKDYT Hac. MPAKTUKYM.
12 12 LIBeTHast xumusl. 1 BupryanbHas nabopaTtopusi «KauecTBeHHbIe
peaKIym».
Paszden 2. Mamemamuxka @ xumuu (9 uacos).
13 1 OTHocHTebHbIe aTOMHas U 1 JIeK1ys C s/ieMeHTaMu Oecezibl. Y ueOHbIiH
MOJIEKY/ISIPHAsI MAacChI. MPAKTUKYM.
14 2 Maccoasi 107151 XUMUUeCKOTO 1 JIeK1ysi C s/1leMeHTaMu Oecefibl. Y ueOHbII
3/IeMeHTa B CJIO)KHOM Bell[eCTBe. TPAKTUKYM.
15 3 UucTele BelllecTBa U CMeCH. 1 JIeK1ys € 3/1leMeHTaMu Oece/bl. YueOHbBIH
TIPaKTUKYM.
16 4 PacTBOpBI BOKpYT Hac. 1 JIeK1ys C 3/1IeMeHTaMu Oece/bl. YueOHbBIH
TIPaKTUKYM.
17 5 MaccoBas o1 BeljecTBa B pacTBOpe. 1 JIeK1ys C 3/1IeMeHTaMu Oece/ibl. YueOHbBIH
TIPaKTUKYM.
18 6 MaccoBasi 10J1s1 IpUMecCei. 1 JIeK1Us C 3/1IeMeHTaMH Oece/ibl. YueOHbIH
TIPaKTUKYM.
19,20 7,8 Pemtenue 3aZjau ¥ ynpakKHEHUM IO 2 YueOHBIN MPaKTHKYM.
Teme «MaremMaThuueckie pacueTbl B
XUMHHN».
21 9 CamocTrosTenbHast pabora 1 CamocrosTenb
«MaTeMaTHUeCKHe PaCueThl B XUMUK». Hasi paboTa
Pa3zden 3. Senenus, npoucxodawjue ¢ sewjecmeamu (6 uacos).
22 1 Pasgenenne cmeceil. PunbTpoBaHMe. 1 BupryanbHas nabopatopust «Criocobsl
paszeneHus: cMecei».
23 2 ApicopOLys U JUCTUIISLIUSI. 1 Jlekuusi ¢ s/ieMeHTamu 6ece/bl. YueOHbIH
MIPaKTUKYM.
24 3 XUMHYeCcKre peakLiiy. 1 Jlekuusi ¢ s/ieMeHTamu 6ece/pl. YueOHbIH
MPAKTUKYM.
25 4 [Ipy3HaKy XUMUUECKUWA DpeakLUil. 1 Jlek1iius € 3/ieMeHTamMu b6ece/ibl.
BupryasnbHast taboparopust «IIpu3Haku
XUMHYECKUX peaklui»
26,27 5,6 CocraB/eHre ypaBHeHUM XUMHUYeCKUX 2 YueOHBIH MPaKTUKYM.

peakiuii.




Pazoden 4. Pacckasbl no xumuu (6 uacos).

28 1 Beiparomyiecs: pycckre yuyeHsle- 1 JIeK1Ms C 3/IeMEeHTaMH Oece/ibl.
XUMUKHU.
29 2 [Teproanueckasi cucTeMa XUMHAYECKUX 1 JIeK1¥s C 3/IeMEeHTaMH Oece/ibl.
snemeHToB /.. MeHieneeBa. YueOHBIH MMPAKTUKYM.
30 3 OTKpBITHSI B XUMUH, U3MEHUBLLIHE 1 CemuHap.
MUP.
31 4 Moe mr00MMOe XMMUYEeCKOe BEIeCTBO. 1 TBopueckasi paboTa.
32 5 IToBTOpEHME U 0006IIeHKe KypCa. 1 Urpa. Tecr.
33 6 XUMUYeCKUI TUKTaHT. 1 XUMUYeCKU# TUKTaHT.

nToro

33 yaca (pe3epB — 2 yaca)




