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floqcgurerbHas 3arrrrcKa

Hacrosuas pa6ouax [porpaMMa rro rarapcKoMy fl3brKy lls 11 rracca cocraBneHa Ha

ocHoBe:

- @e4epa-numrfi 3aKoH or 29.12.2012 l\b 273-@3 (06 o6pa:oeannn e Poccuficxofi
(De4epaqrzra> (4a-nee - 3aron o6 o6pasonaauu);

- @e4epanrnrrfi rocyAapcrBenHsrft o6pa:onarenrsrrfi craHAapr cpeAHero o6ulero

o6pasoearu4r, yrBeplr(Aennrrfi npr.rKa3oM MnHo6pnayxpr Poccxra or 17.05.2012 Ng 413, e
peAaKrlr4r4 rrpuKa3a Muno6pnayru Poccuu or 11.12.2020 Na7I2;

- rrpr4Kur MrannpocneqeHur Poccnu or 22.03.2021 l\b 115 (06 yrBep)4{eHrara flopr4ra
opraHpr3aulru vr ocyqecrBneHu-fl o6pasonaremnofi .{e{Tenbnocrra no ocHoBHbrM

o6ueo6pa:oBareJrbnbrM rpolpaMMaM - o6pasorareJrbHbrM rrporpaMMaM HarraJrbHoro o6rqero,

ocHoBHofo o6qero u cpeAHero o6uero o6pa:oeanrar>;

- nocraHoBrreHr.re franHoro rocyAapcrBeHHoro caHurapHoro Bpaqa PO or 28.09.2020llb 28

<06 yrnepx,qeHrrr4 caHrrrapHbrx rrpaBr{n Cn 2.4.3648-20 <CaHIarapHo-3rII,IAeMI4oJroruiIecKLIe

rpe6onaHn{ K opraHrd3arlrrrM BocrrraTaHrlr u o6yueHpr{, orAbrxa r4 o3AopoBJIeHI4tr [eleit u

MOIOAe}KH);

- npr.rKa3 MHnnpoceeqeHprr Poccnra or 20.05.2020 Jrlb 254 KO6 yrBepxreHIEu (feaepanbHoro

lepetrHs y.re6rizxoe, AonyqeHHbrx K r,rclonb3oBaHl4ro npu peanll3auuu uMeloqrlx

rocyAapcrBeHHyro aKKpeAr{Tarln}o o6pasoeareJrbnbrx nporpaMM HaqaJlbHoro o6Iqero,

ocHoBHofo o6rqero, cpeAHefo o6nlero o6pasoeanux opraHv3alll.rflMn, ocylqecrBnsroull,IMl4

o6pa-:onarenbHyro Aeqrerbnocm> (c r.r3MeHeHprrMu, nprrKil3 MunnpoceerleHuq Poccuu or
23.122020 Ns 766);

- Ycraea MBOY <Kaprencxas COIII>.

- llporparvrMbr rro xnMr4rr 11 xracc O.C. fa6pueJrflH. / Mocxna, Apo$a, 2013r.

OcuosHa fl vaefl rrporpaMMbr.
MeroronoruqecKofi ocHoBofi ,,ocrpoeHr.{ yqe6Horo coAepxaHr' Kypca xrrMuu6asosoro ypoBH-f, Ant cpeAHefi luKonbr flB'rraeb vKeflr4HTerpr'poBaHHoro Kypca.llepnax n-porpaMMbl Kypca 3To BHyrpzrpeAMerHa.f, r4Hrerparlr'{ yve6HofiAl{cun''nrrHbl <<Xr4Nar'r's))' Lrhes raKofi I4HTerpaIIr4r4 ArrKTyer cneAyrou{yro oqepeAHocrbu3y.{eEvfl pa3AenoB xuMprn: BHarIaJre, n 10 xnac ee, ugyqaeTc.fl opfaHI4qecKa-[ xr4Mn',a 3aTeM,s 11 xracce, - o6tqaflxLrMvrfl.
Kponae Tofo, I43yrreHLIe n 11 rnacce ocHoB o6qefi xvt'.rn [o3BoJrrer c6oprrarapoBarb yBhInycKHrrKoB cpeAHefi IxKonbI npeAcraBJIeHLIe o xLrMHr4 KaK o rlenocrHofr nayr<e, rroKa3arbeAI4HcrBo ee noHtrzfr, saxouoB 14 Teop uit, ynunepcaJrbHocrb rr npzMeHrrMocrb r4x KaK An,He opraHrrqe cKofi , T aK vr An-r opraHr4qec Ko fi xv.vrnkr.
Bropaa Ho.es. [porpaMMbr _ gro Me]KrrpeAMerHa.{ ecrecrBeHHoHa} rHa.{ r4HTerparlaf,,rlo3Bon-{rcIqa'{ Ha xuuzqecrofi 6ase o6te4znzrr 3HaHu-{ Szsuru, xlr,,okrvr, reorpaSzz,3KonorI4I4 B eAIzHoe rIoHI{MaHI4e ecrecrBeHHoro Mrrpa, r.e. c$opMHpoBarb rlenocrHyroecTecrBeHHoHa)^rHylo Kaprr4Hy MHpa. 3ro nogsoJIHT craprueKJraccHzKaM oco3Harb To, r{To

6es sHaHu'fl ocHoB xnMuv Bocnpl{f,Tl4e oKpyx(arculero MLrpa6y4er HerroJrHbrM z yrqep6nrrir,r,a IrroAvI' He rlon)qI4Blul4e raKrrx zuaBufl. Moryr Heoco3HaHHo crarb o11acHbl MLr Anfl 3ToroMr4pa' TaK KaK xI4MI4qecKr4 HerpaMorHoe o6paqenrae c BerrIecTBaMr4, Marepvra11;1M1r krlpoqeccaMu rpo3r4T HeMuurbrrr,rra 6elauu.
Tpe*x vrhes' [porpaMMbl - gTo I4HTerparILrfl xrrMvrqecKr4x sHaHafi c ryMaHHTapHbrMH

ALrcryilnuHaMrr: HcropueiL. nHTeparypofi, Ml{poBofi xyAoxecrBenuofr Kynbrypofi. A 3To, BcBolo oqeperb' rlo3Bon-f,er cpeAcTBaMI4 yre6uoro upeAMera [oKa3arb ponb xuMH' BHex'IMtlqecrofi cSepe qenoBeqecKofi 
Aef,TeJlbHocTrr, T.e. rroJlHocTbro cooTBeTcrByer

ryM aH rr3 a \upr u ryM aH r{Tap H3 arlLrkr o 6yv e H za.
fiaunan rpolpaMMa npeAycMarpl'IBaer SopuupoBaHr4e y o6yvaroulr4xc.,r o6uey.re6nrrx



yMeHnfr r'I HaBbIKoB, yHl4BepcaJlbHbrx c,,ocoooB .{e.{TenbHocrrr r4 KnroqeBbrx KoMrreTeHrlr4fi. B
#Htrffi#i:";fffllr*aMz 4nx vreoHoro rpeAMera (.^uMu.n> B crapuefi rurone Ha

-yMeHI4e caMocro-sreJlbHo u MorLIBnpoBaHHo opraHH3oBbrBarb cBorc rro3HaBarenbHyroAe''TenbHocrr (or rIocTaHoBKrr rlenl4 Ao [onyq eH'flrr orIeHKr4 pesynrrara);
- o''p eIeneHLI e cyrl{H O CTHbrx xap aKTeprrcrr4 K r43yqaeMoro o 6r er<ra;

flHlffi""ffitvto 
o6ocuos'ea* cyx(AeHr4-n , raBarb orrpeAerreH'r.f,, rpvBoAr4rb

-orleHr.rBa*rre u KoppeKTrrpoBKa cBoero [oBSAeHr4.fl B OKpy)Karoruefi cpeAe;- BbrrIoJIHeHI4e B npaKTl4qecrofi Ae-f,TeJlbHocrtl I{ B [oBce.{HesHoft xfl43Hr4 gKoro*qecKrrxrPeoonannfi; HOu xkI3HH SKoJl

r{clonb3oBa'I4e MyJlbrkrMe4'finrrx pecypcoB I4 KoMrlblorepHhrx rexHoJror uft gttxo6pa6orr<,n,lepeAaqu 
' c,rcTeMaTu3ar\kru uuSopvraq"", aorl aH'fl6a: gauurx, [pe3eH Tar\n.rpe3yn'TaToBrro3 HaBarenrsofi 14 rrp aKTr4 qe crofi A errenr Ho crr4.

flporpauua o6urefi xuMLrv 11 n;;u^"urrpuuneH Ha perre'r4e 3a*aqprrr'rerparl'r'snanzfi yqar{I.xct no HeopraHr4qecKofi a opranH.recxofi *^*i^c qenbro sopuupo Ba*us. yHnx eAI4Hofi xznara'recr<ofi KapTrrHbr M1pa. Beayrqax krreflKypca - eAr4HcTBo HeopraHzqecrofrkI opraHl{'IecKofi xuMo'Lr Ha ocHoBe o6rqnocri 
^*nouxtuir,3aKoHoB n reopuft" a raKxe HaocHoBe o6rqnx rIoAXoAoB K KJraccv@zxaqzz of"ur,"".cKr4x rr HeopraHrrqecKr4x BerrlecrB H3 AKOHOMEPHOCT{M IIP OTEKAH LI' XVIMT4IICCKII X PCArcqUfi M E)KAY H.'o,".3'aqzrerbHoe Mecro B corep)KaHuz [porpaMMbr orBoArrrcr x'Mr'qecKoMy3KcrIepIrMeHTy' ou orr<prtBaer Bo3Mo)KHocTb $opuzpoBarb y yqarrlr4xc fl. weHLrfl.pa6ora* cxrrMl4qecKrrMrr BeIrIecTBaMI4' BbIrIoJrH'f,Tb tlpocTble xuMnqecKl{e orrblTbl, ysI4T IIrKoJIbHr4KoBoesonacHoMy u sKoJrorl4qecK' rpaMorHoMy o6paqeuzro , 

".rq..r"ur" B 6ury u Harrpor43BOACTBe.

Jlorvra I{ cTpyKTypl{poBaHrre uporpaMMbr rro3Bonrror B roruofi Mepe ucnonb3oBarb B

:f#JffilHT:?H.ln"I4 MbIIxrIe HLrn': aHarrvr3 Lr cr4Hre3, cpaBHeHr4 e H aHarrorkrro,

r{e"rru il ga*u.ilr, peruaeMbre ,,pu peaJrr.r3aquu pa6ouefi nporpaMMbr c yrreroMoc o6eHno crefi p errroH a, o6pa:onaTeJrbHoro yqp er(Ae Hyrfl.,)KJr acca.

flporpaunaa opI'eHTI4poBaHa Ha IroBbrrrreHr4e KaqecrBa o6pasonauzx, o6sonnenrae erocoAepxaHz.fl vr crpyKTypbl Ha ocHoBe cJroxr4Brrr prxcfl B rrrKone rro3r4Tr4BHhrx TpaAr4 tluir ucoBpeMeHHbIX [eAaror'qecKr4x rexuonorzfi. [anHrre .a*"ooo."" HalpaBneHbr HasopvrupoBaHrre coquilIbHo-alcrannofi, raop'recrofi rr4qHOCTr4 BbIrrycKHr{Ka ruKoJrEr,

;:;:ilfiHo6rreHz 
n kr BocrLrra'un Anr ycreruuofi coru.anb'ofi a4aur ar\ukrK peanbHhrM

B ycnonzxx craHoBJre'ufl BapuaTuBHoro o6pasona HLrfl vrAnfl pean vgarJuu4anuofi pa6ouefirlporpaMMbl DraBHbrMrr [prrHrl r4rraMu cTaHOB.rrTc.s :- opueHrarrufl B nepByro oqepeAb na oco6eHHocrz pe6eHra (xax ncarurqecKue , raK vrQusuvecrue), 
r '-- --* vvvvv*rrl

' ru'rcufi [oAXoA r<,o6yveuwo, He3aBrrcrrMo or ero cuoco6socrefi z Bo3Mox{Hocrefi,- ryMaHI{3aI{I4'[ o6pasonaHax (r rleHrpe oopuao"ut.ou"o.o 
'rrpo."ouHcrBa 

Haxo*urcflpe6euor' ero 3AopoBbe' cno6o4uoe pa3Br4Tae Jrr,qHocrrr, yBaxeHae Jrr4qHocrrr pe6enxa,AoBepI4e K HeMy; [pI4HtrI4e ero JII4qHbrx qenefi, ,urrporl" w-rrHTepecoB; Bocrrr4TaHr4e



r-pax{AaHcrBeHHocrr4 rr nro6Bn r< po4uHe)

; :::::,TT!j.?iiI:-!99_.0.'rruarr*n n wolutnHocrb o6pasonarenbHoro rpocrpaHcrBa

Bo3pacrHbIMI4 ocooeuuoQTflMILr pe6ema, guQsepenqraaqzefi uocrpoeH11r yue6no-
Bocrl{TarerlbHoro rpoqecca I4 pa3Hoyponnenofi o6pasonarenrnofi rroAroroBrofi yralleroca)- pa3Bl{BaroIqzfi, Ae'flTenbHocfirblfi xapaKrep o6pasonannx (pas BlrTue JrrzrrHocrr4 pe6enxa
[por4cxoArrr B npoqecce cnequarrbHo opraHr43.rausofir4vv'vz\vA{rr I' uPUr{EUUc utrel{r4arrbHo opraHkl3oraugofr yre6rro_uo3HaBarenrHoli
Ae{TeJIbHocrI4, B xoAe ror:opofi yvarqrafic s, ocBauBaer He ToJrbKo saalLrx, weHLrfl,HaBbrKr4, Hot't upuo6peraer o[bIT I4x caMocrorlTeJrbHoro 4o6rr Ban,fl r.r npr.MegeH',r KaK ocHoBHoro
[pr4Hrlr{[a )Kr{3 HeAexrenrnocrz)
- AeMoKparu3aLP4fl' o6pasoeanrax [peArlonaraer SopuzpoBaHr4e uttoir, ornz.rHoft or

aBTopkTTapuofi r<ynrryphl rleAarorlrqecKrrx B3araMoornoruenzfi, B ocHoBy Koropbrx [ono)KeHa
cI4cTeMa coTpyAur4qecTBa B3pocnoro ra pe6eHKa, BocrrvrraTerrl) ;v.uwrerrfl H apMr41krcrpar\r4r4
o 6pasoeareJrbHoro yqpexrAeHu.s.

ocnonusre rleJrr{ rr3yqeHr{fl Kypca xrrMrrr{ n 1l rcnacce:- ocBoeHrre z".a''uit o xrrMrrqecxofi cocraBJr*o'{eft ecrecTBeHH.Hayr{Hofi raprunbr Mr4pa,
NAXTTEfrruI4X XHMI{IICCKHX IIOH.'ITKI'X, 3AKOHAX I4 TEOPI'f,X; 

U

- oBJIaAeHIre yMeHI4tMI4 npl{MeHtrb lonyqeHHble 3HaHr4 fl Anfl o6tscueur4.{ pa3Hoo6pasnrrx
xI4MI4qecKHX -{BJIeHuia w ceoficrn BeIqecTB, oqeHKI4 ponr4 xkrMzru B pa3Brrrr.rkr coBpeMeHHbrx
TexHoJloruft u nonyre:rt:azr HoBbIX MareprlanoB;
- oBJIaAeHI4e yMeHntMI{ na6nroAaru xI4MI4qecK[e flBneuvrfl; [poBoAr4Tb xzvrraqecrrEfr

SKClepI'IMeHT; npoI43BOAI{Tb pacqeTbr Ha ocHoBe Xr,rMr4r{ecKrax sopnayl BeuIecTB :[_ypanuenui,t
xuMuqecKHx peaKIII{it c ytacrl4eM opraHklqecKzx BerrlecrB; o6ocnosHBarb Mecro r4 ponb
xl4MlrqecKux suabrufr no opraHLIqecrcofi xvMr4rr B [paKTzrrecxofi AerrenbHocrrr nro4efi,
pa3BLrrvru coBpeMeHHbIX TexHolornfi (rue4zquna, 6uotexHoJrorr{14, 6uoxutvtu5-);

- pa3Bnrpre rIo3HaBareJIbHbIX rrHTepecoB, I4HTeJIJIeKTyanbHbrx kr rBopqecKptx cnoco6uocrefr nflpoqecce [poBeAeHLIt xl4MnqecKoro 3KclepI4MeHTa, caMocro.[TeJrbHoro uplro6per eHLrfr
s[anuir B c o orB er crBnkr c B o3HrrKlur4Mrr )Krr3HeHHbrMr,r [orp e 6uo crsuz.
- Bocul4TaHue y6exAeHHocrl{ B no3l4TI4Bnofi ponra xvMvrvB )Kr43Hr4 coBpeMeHHoro o6ulecrna,

neo6xoAuMocru xuMr4qecKr4 fpaMorHoro orHorrreHr{.rr K cBoeMy 3lopoBbro rr oKpy}Karoulefi
cpeAe;

- rIpI{MeHeHI{e uonyqeHHblx 3HaHI4fi z yl'reuufi gnx 6egonacHoro vcnoJrb3oBaHu.{ BerrrecrB 14
Marepl{anon n 6rrry, ceJlbcKoa't xo:.sficrBe I4 Ha [poH3BoAcTBe, perueHr4rr npaKTr4qecKr4x garaq
B rroBceAHeeuofr >rirr3nrr, npeAy[pexAeHu.{ xnteuuit,HaHocrrq"* 

"pra 
3AopoBbro qenoBeKa rr

oKpyx(arcqefr cpe4e.

3 a4a-.ru AasHofi rp olp aMMhr :

- [pI'IBI4Tb rro3HaBarenrnrrft rrHTepec K HoBoMy rnt y{eHkrKoB [peAMery qepe3 cr,rcreM)ipa:noo6pa3Hblx no Qopue ypoKoB I43rreHrlr HoBoro Marep'rarr a,- na6opirop""r. pa6orrr,
HecraHlaprHbre ypoKu KoHrponf, znauuir;
- co3AaBarb ycnoBrrr AIrfl SopuvrpoBankrfl y rrarrlr4xctr npe4ueruofi u yqe6Ho-

krccJreAoBaTenbcKofi r<ounereHrHocrefi :

- o6ecneqrlTb ycBoeHl4e )^{aIuIdMI{ct srralruia ocHoB xr4Mrrr4: saxuefiurux nourrnlz,
xl4MuqecKlrx 3aKoHoB rI Teopuil gocrynnttx o6o6qerurfi vrrapono:speHrrecKoro xapaKrepa B
co orBercrBr.rr4 co craHAaproM xrrMnqecKoro o 6pasoraHrzx ;
- cnocoocrBoBarb $oprraupoBaHl4ro y IIrKoJIbHr.rKoB [peAMerHbrx yMeH]r i.r v uasrtKoB: yMeHr4.f,



paoorarb c xI4MI4qecKlrM o6opy4oeaHlleM, Ha6nroAarb pI orrr4cbrBarb xr4Ml4qecK r1e flBrreH1q,
CpaBHI4BaTb I'IX, CTaBIITb HeCnO){CHbIe XI{M}Iq9CKI4O OIIrITII, BecTI4 na6nrOAeHar qepe3 CkrcTeMy
la6oparopHrrx, [paKTurrecKr4x pa6or;
- tIpHBLITUe yqeHI{KaM HaBhIKoB caMocrotreJlbHofi pa6orbl c AonoJrHurenbHofi yre6nofi,

nayvnofi, HayrrHo- noilyn{pHofi nzreparypofi no rpeAMery, c 3neKTpoHHErMr,r pecypcaMr,r.
- BocnnraHrae y6ex4€nHocru B rIo3I4TIlBHofi ponw xuMnLrB xrr{3Hr.r coBpeMeHHoro o6rqecrna,

Heooxo4uMocTLI xHMI4qecKLI lpaMorHoro orHorueukrfl. K cBoeMy 3AopoBbro H oKppKaroqefr
cpeAe

- B upoqecce oBrraAeHrr-fl xr4Mr{qecKzMr4 3HaHr4flMuvrwe''frM' )rqarrlr4ec.s AonxHbr oco3Harb
overu4nrtfi Saxr: xvrMkrfl He 6olee orracHa, qetvr nro6a-s ipyru, HayKa, - o11acHo ee
HerIoHrIMaHrre vilu upene6pe)Keurre 3aKoHaMuI, qro BeAer K co3AaHprro 3KoJrorr{qecKr4
HenonHoIIeHHbIX texnolornfr u ilpol43BoAcrB; orracHo co3HarenbHoe r4cnoJlb3oBaHr4e
AocTIDKeHuin xutvtu'recrcoft HayKr{ u xl4Muqecxofi [poMbrruneHHocTr,r Bo BpeA qenoBeKy.

O6rqas xapaKTeprrcrr{Ka Kypca xrrMrru n 11 rclacce:

flporparvrMa IIo xuvtr4u 11 rclacca [poAoDKaer o3HaKoMJreHr4e yqaulr4xc.rr c opraHu.recKofi
xuLuei4 a TaKx{e [peArlonaraeT [ocneAoBarenbHyro cr4cTeMaTr.r3arr[ro, o6o6uleune A
yrny6neuue znanvrit o saxuefiruux xI4Mr4rrecKKX noH.f,Tr{f,x r4 3aKoHax, [epuoAuqecKoM
3aKoHe vr [epl4oAuqecrcofi cxcreMe xrrMuqecKrrx 3JreMeHToB, crpoeHr4r{ BeruecrBa,
xI4MLIqecKVX peaKIII'I-f,x, MeranJlax I4 HeMeraJIJIax, cBf,3r4 opfaHr4qecKlrx H HeopfaHl4qecKr,rx
BeuIecTB.

llporpauMa [p eAcraBJreHa rp eM.rr c'creMaM u gsasui,r;

1' Crpoenue aroMa' Koropat 3aBepl[aerct rroBTopeHr4eM r,r o6o6ureHr4eM llepuo4uqecKoro
3aKoHa r4 lleprao4rz'recrcofi cHcTeMbI xI4MuqecKr{x 3JreMeHToB [.I4.MeHlao^.a"u u cBere
cTpoeHr4r aToMoB Ha HOBOM KOHrIeHTpe.

2' Crpoenue BeqecrBa, Koropa.{ 3aBepruaerc.f, noBTopeHue.,,'l_ u o6o6rqeru4eM coBpeueHuofr
TCOPIIH CTPOCHII.'I XI4MI4IIECKIIX BEIIIECTB HA HOBOM KOHIIEHTPC
3' Xunra'Iecrze peaKIIrrI4, Koropat locBrrrleHa paccMorpeHLrro o6ruzx npr4eMoB
ruaccra$vrKarlulr kr 3aKoHoMepnocrefi [poreKaHuq xr{MrlqecKrrx pearqrafi c }nracr'reM
opr-aHr{qe cKrzx rr H eopraHlrqe cKkr x B errle cTB .

4' BerqecTBa v Iax csoficrBa, rAe paccMarpprBaroTc.fl uaz6onee o6qrze cnoficrsa KJraccoB
opraHI4qecKLIX U HeOpraHI4qecKI{X BeqecrB: KrrcJror, ocHoBaHr4fi, ausorepHbrx coe4nuenufi.
Tarzrra o6pa:olt, B Hefi o6o6uaercr Marepr'€LJr rrpeAbrAyrrlrrx reM. i.ru 3aBeprraerc.r
rByqeHHeu san6olee MeroAraqecKl{ cJIo)KHoro Mareprr€ua, rocB.flrrleHHoro reHerr4rrecxofi
cBs3LI MeXAy KJIaCCaMlI OpraHplqecKl{x pr HeopraHr4qecKr.Ix BerrlecrB.
flouzl'to ocHoB HayKH, 'B coAepxaHne rrpeAMera xLrMkru BKrroqeH pflr, cne4euzfr
3aHuMaTerrbHoro, ncropzqecKoro, npl4KnaAHoro xapaKTepa, coleficreyrcIqr4x MoTrrBarlr4r4
)AeHI4t' pa3BLITI4ro no3HaBarenbHblx HHTepecoB I4 pelleHIlro Apyrr4x 3aAarr Bocnr4TaHr4-f,
II4TIHOCTI4.

B uporp aMMe p eaJrr4 3 oB aHbr cJreAyroqrre Hanp aBJreHu, :

' ryMaHu3ar\hLr coAepx(aHr4.{ r{ rrpoqecca efo ycBoeHU{;
. 3KOnOru3aIIt[4 Kypca xuMpl]/l;
. r4HTerparlur zr.auuit u ytvreuvfit;

' rrocneAoBaTenbHoro pa3Burufl [r ycnoxHeHnfl, y.re6noro Marepr{afia rr crroco6oe ero
u3vqeHr4r.



Onracanrae Mecra yve6noro rpeAMera <<Xuurraq 11Kracc. Earosrrft yponeus>> n yuednou
IIJIAHE.

B coornercrBur4 c y{e6HbIM rrJraHoM ruKorrbl Ha r43yreHvre xkrMkrvr s 11 rn. orBoAI4Tct 1 q. s

He.qeJrro, B rerreHr4e oAHoro yre6uoro roAa (34 u).

Onucanue rleuHocrHbrx oprreHTrrpoB corepx{aHl.{q yue6noro [peAMera:

B KaqecrBe rleHnocrHbrx opr{euTurpoB xnMuqecKoro obpasonanrax Bbrcry[arcT

o6rerrur, r43y{aeMbre B Kypce xvrvtvru, K KoropbrM y yqaqvrxcfl. $opuupyerc.fl rleHHocrHoe

orHorxeHue. llpz oroM BeAyrlyro ponb r{rparor rIo3HaBareJIbHbIe IIeHHocrIl, TaK rar 4annuft
yre6nufi npeAMer BXoAHT B rpylny [peAMeroB rro3HaBareJrbHoro rII{KJIa, rJIaBHa.a uenb

KOTOpbIX 3aKIrOqaeTCt B [I3) reHI{H npI4pOAbI.

Ocuony rro3HaBareJrbHbrx r{eHHocrefi cocraslrroT HafrHbre 3HaHI,I-s, Haf{HbIe MeroAbr

rro3HaHkrr, a rleHHocrHbre opneHTarlraz, Sopvu4pyeMble y )qarquxct B npoqecce I{3yqeHHt

XHMIIU, np O,rrBI'IOTCS :

. B nprr3Hanprr4 rleHHocrr4 Ha) rnoro gluaHvrfl., efo npaKTra.recrcofi 3HaqLIMocrlI, AocroBepHocrl{;

. B froHr4Man:r;a IIeHHOCTT4 XT4MIIqeCKLIX MeTOAOB IlCCneAOBaHI4rr XHeOfi LI HeX(HBOfi npUpO4U;

. B IrOHrrMAHkrrr CJIO)KHOCTkI14tTpOTVIBOpeqUBOCTpr CaMOfO IIpOqeCCa TIO3HaHIU KaK U3BerrHOfO

cTpeMJreHrrr K HcTr{He.

B ra.recrse o6lemoB rleHHocrcirrpygau6stra BbrcryrrarcTTBopqecKafl co3pl.4areJrbHa{

AerreJrbHocrb, s4opoerrfi o6pa: mH3Hu, a rIeHHocrHbIe opI4eHTaIIu[ coAep]Kannfl, Kypca

xtrMrrr4 M o ryr p ac c M arp I4 B arb c-[ rcarc S op rr,r Hp o B aHI{ e :

yBuKrrrenbHoro orHorueHur K TBoprrecKofi co3r4Aaremnofr AeflTenbHocTl4 ;

noHr,rMaHus seo6xoArrMocrrl 3AopoBoro o 6pasa x{rr3Hu ;

a

a

. uorpe6uocrr.r n 6esycloBHoM BbrrroJrHenvrurrrpaBr4n 6egonacHoro IlcnoJlb3oBauvfl, BeulecrB B

rroBceAHeBHoI4 X0I3HI4 ;

. co3HarenbHoro nu6opa 6yayuefi npo$ ec czoHanrnofi AetreJlbHocrl4.

Kypc xkrvrtrvr o6laAaer Bo3MolrmocrrMr{ Anfl QopuzpoBaHvrfl. KoMMyHLIKaTTIBHIIX

qeHHocrefi, ocuony Korophrx cocraBJr.flror npoqecc o6qeru,Ir, rpaMornafl.peqb, a ueHHocrHble

opIIeHTaIIVr4 HarrpaBneHbl Ha Boc[uTaHkI e y ) {alrll4xcf, :

. [paBr{JrbHoro r{clorrb3oBantr,fl, xrrMnqecKofi repIrrnHoJlorI4l4 H cI.IMBoJII4KII;

. uorpe6Hocru Becrrr AI4aJIor, BbrcnyuuBarb MHeHr4e o[[oHeHTa, y{acrBoBarb B avcr.ycauv;

. cnoco6Hocrlr orKpbrro BbrcKa3brBarb vr apryMeHTHpoBaHHo orcral4Barb cBoro rotlKy 3peHl4t

Jflr.rHocrHrte. IueranpeAlretHrteu npeANreturre pegvrrtarrr ocgoeuuq rcvpca

xrrMI{I{ e 11 Kracce.

Pe:ynrrarbl u3yqenur y.re6Horo [peAMera:

JluqHocrHbre pe3yJr brarbl :

z 
-c$oprurrapoBaHHocrb 

rro3HaBarenbHbrx r4HTepecoB, I4HTeJIJIeKTyaTIrHrIX 14 TBopqecKl4x

clocooHocrerr ) {aqr4xcs.;
.r $optvtupoBaHr4e rleJrocrHoro Mr4poBo33peHkrfl., coorBercrByloqero coBpeMeHHoMy

ypoBHro pa3Bz4'rr4 HayKIl ra o6u1ecreeuHofi rIpaKTHKr4,

/ nonlrvraque B3arrMocB.fl3l4 Mexly ecrecrBeHHoHayqHbrMlr o6racrsul4 AetreJlbHocrrr

ireloB eKa (lre4r,rquu oft , xraurz e fi 6 v oro rueft, S rasurofi , TexHorror ueit) ;
t y6exgeHHocrb B Bo3Mo)KHocrrr rro3HaHr{fl [pr4poAbl 14 HarIpaBJreHHoM yrlpaBJleHvtvt, B

Heo6xoAnMocrrz pa3yMHoro HcrroJrb3oBaHpur 4ocruxenufi HaW:a u rexnonorufi /^nfl



AanbHefiruero pa3B[Tnt rleJloBeqecKoro o6ulecrna, )aBa)KeHr4e K Aocrr4xeHr4{M qeroBeqecrBa
B oonacrl4 HayKI{ 14 T€xHI4KII caMocro-sreJrbHocrb B npuo6pereHr4r HoBbIX sHaHzfi kr,",
np aKTLr rr e c Kr4 x y xr euuit;

/ rotonuoctr K nu6opy xI{3HeHHoro nyrrr B coorBercrBkru c co6crseHHbrMr4
I4HTep e C aMr4 vr B o3M o xrHo cTrMtr ;/ MoruP,arlufl" o6pasoearenruofi Ae-flTenbHocrlzl IrrKoJrbHIzKoB Ha ocHoBe Jrr.IrIHocrHo-
opr4 eHTr4p oBaHHof o [oAXoAa;

'z tpoprr,rzpoBaHr{e rleHHocrHbrx orHorrreuuirApyr K Apyry, }^rrrrenro, aBTopaM orrprrrufi
u nso6per euuit, pe3ynbrarana o 6yrenzx.

MeraupeAMerHbre pe3yJr brarbr :
/ oBnaaeHrre HaBbIKaMn caMocro-trTeJlbHo onpeAensrb rlerru cBoero o6yvenvx, craBr,rrb

ra Sopnayru{poBaTb Ant ce6x HoBbIe 3aRaqu n yre6e Lr no3HaBarenurofi Ae{TeJrbHocrr{,
pa3BI4BaTb MOTI4BbI u I4HTepecbr csoefi rro3HaBaTelruofi AerrenbHocrlr B o6nacrra
ecTecTBeHHbrX HayK;

I npuo5pereHrre orrblTa caMocro-sreJrbHoro [or4cKa, atarrv3a ra or6opa uH$oprvrarrukr c
I4CTIOJIb3OBaHI4eM pa3nI4qHbIX r4CTO[rHI{KOB rr HOBbrx zuSopnrarlLroHHbrx TexHoJlorvfi /-nn
perueHr{.s rro3HaBaTeJrbHbrx 3an.aq;

/ yMenve co3AaBarb, IIpI{MeH.flTb rn upeo6pa3oBbrBarb xr4MurrecKue 3HaKn r,r cIrMBoJrbr,
MOAenV Z CXeMbr AJr-fl perleunx yte5Hhrx r4 [o3HaBareJrbHbrx 3aAaq;

z $oprraupoBaHrre yuenrafi Bocnpr4Hr4Marb, [epepaoaTbrBaTb H rrpeAbfBnrTb
nu$opvraqum B clorecHofi, o6pa:uofi, cr4MBoJrr4qecKux aHalrpr3KpoBaTb Lr
r4H(popMaIIVm B croBecHoI4, oOpa:uofr, cI4MBoJIr{qecKHX $opuax, ana1prskrpoBarb t
uepepa6arblBarb [oJlyr{eHHyro uu$opMalll{ro B coorBercrBprn c [ocraBJreHHbrMZ 3anarraMvr.

/ nony'IeHlae HaBbIKa BhrAeneHl4.a ocHoBHoro coAep)KaHg.rr [poquraHHoro reKcra,
yMeHI4.fl BbIAeJI.[Tb xnlo'resofi MarepI4aJII{ HaBbIKon o6pa6orKr4 cMbrcnosofi nutpoprr,raqu[ B
BHAe rrprrHrrbrx B xr4Mr4qecrcoft o6nacrrz cxeM, ra6tug, rpa$raroe.

t npuolpeTeHl4e orIbITa caMocTo-trrenbHoro rror4cKa, aHanr{3a n or6opa un6oprraarlr4r4 c
HCIIOJTb3OBaHI4eM pa3nnqHbrx I4cTotrHHKoB Ir HOBbTX rzH$opvral{r4oHHbrx TexHoJrorvit ltts
perxeHkr_fi rro3HaBaTeJrbHbrx 3aAaq;

{ pa3Bkrrlle MoHoJlorlaqecKoit, n Auar'orl4qecKoit peun, yMeHr{f, Bbrpaxarb cBoI{ MbIcJrr4
N cnoco6uocrll BhrcJlyrul4sarr co6eceAHzKa, [oHI4Marb ero rorrKy 3peHlrf,, rrpr,r3HaBarb rrpaBo
Apyroro qeJIoBeKa Ha lrHoe MHeHr4e.

IlpeguerHbre pe3yJrbrarbr :

7. B nosaansmenbHort cQepe :
' AaBaTb onpeAeJleHI4.fl LI3) IeHHbIx UonXrnfr;

' ofII'ICaTb AeMoHcTpaIII4OHHbIe kr caMocTo.flTeJIbHO rrpoBeAeHHbre xuMtrqecKue
SKCrrepr{MeHTbr;

' ofII'ICbIBaTb kIpA3iluqaTb I43yqeHHbIe KJIacCbr HeopfaHr,rrlecKlrx coeAr4HeHufi, npocrbre 14

cJroI(HbI e B eIIIe CTB a, XI,IMr4qe CKI,I e p eaKIIur4 ;

' KJlaccuSuqrapoBarb H3) reHHbIe o6sexrrr 14 flBnelufl;
' AeJrarb BbrBoAbr r{ yMo3aKJrroqeHr,r.f, Lr3 na6nrc4envtit, tr3)^reHHbrx xr4MkrqecKr4x
3aKoHoMepuocreft, nporHo3r4poBarb csoficrna Her43yrreHHhIX BerrlecrB rro aHaJroruu co
csofi crnaMr.r rr3freHubrx;

' crpyKTypl4poBarb H3)nrenHrtfr Marepr4ail u xr4MvrqecKyro zn$opua{uro, [onyqeHHyro
r{3 Apyfr4x trcToqHuKoB;

' MoAenl4poBarb crpoeHI4e aroMoB gJreMeHToB 1-3 leprroAoB, crpoeHr{e [poarbrx
MOneKyn;

2.8 4eruruocmHo - opueHmuquoHHort ceepe:
' aHaJII43I4pOBaTb v orIeHI4BaTb [OCneACTBr4fl Anfl orpyxaroqefi cpeAbr 6rrrosofi u



TIPOII3BOACTBEHHOT AE-'ITCNbHOCTI4 TIEJIOBEKA, CB.3AHHOfi C

3. B mpydoeofi c(tepe:
uepepa6orr<ofi BerlecrB:

. [poBoAHTb xtrMr{qecKzfi sxcuepr4MeHT;
4, B ccpepe fiesonucHocma ucusuedenmenbHocmu:
' oKa3blBarb nepByro noMolqb [pI4 OTpaBJreHtr{flx, o)Korax rr Apyfrrx rpaBMaX, CBr3aHHhrx
c Berrle crBaMrr u ta6 op aropHbrM o 6opygon aHlreM.

B pey"urrare r3yqeHl'Ifl y'reduoro [peAMera <<Xnnnr.rfl) Ha ypoBHe cpeAHero o6qero
o6pa:onaHrq:

Brrnycnru{K Ha 6asonoM ypoBHe Hayqurcq:
pacKpbrBarE Ha npllMepax ponb v\krM'uvr r $opvrzpoBaHl4r.r coBpeMeHnofi nay.rHofi

KAPTI4HbI MVPA II B NPAKTU'IECKOfi AE'TENbHOCTI4 qEIOBEKA:

yrcycuofi
rr14 rr{eBbrx

AeMoHcTpr{poBaTb Ha nprzrMepax B3ar4MocB.rr3b Me)KAy xuwuei,t
ecTecTBeHHbrMr4 HayKaMrz ;

n ApyrrzMr4

pacKpBIBarB Ha [pr{Mepax froJloN(eHrrr reopu}r xr4Mr4qecKoro cTpoeHrr_fl
A.M. Byrnepoaa;

rIoHI'IMaTb Szsn'recrnfi' cwrrc.n fleplro4r.rqecKoro 3aKoHa [r.I4. MenAene eBa vr Ha ero
ocHoBe ool'scH-fltr 3aBucl4Mocrr ceoficrB xr4Mr4qecKux gJreMeHToe z o6pa3oBaHHhrx r4Mr{
BCIUCCTB OT SJICKTPOHHOfO CTPOCHII. ATOMOB;

o6r-flcHsrr [pI4{uHbI n'rHoroo6pa3u-a Ber{ecrB Ha ocHoBe o6rqrax [peAcTaBnenufi o6 rzx
cocTaBe 14 cTpoeHzlr;

rlpl{MeHf,rb npaBHna cI4creMarl4qecKofi uexgylapo4Hofi HoMeHKJrarypbr KaK cpeAcrBa
pa3nr4qeHufl kr r4ryeilru$r,rrcaqrail BerrIecTB IIO UX COCTaBy r4 cTpoeHr{ro;

cocraBr'grb MoneKyntpHbre r4 crpyKTypHhle $opuynrr opraHr{qecKLtx BerrlecrB KaKsocnrelefi r'ftrSopnaaqura o crpoeHLII4 BeIIIecrBa, efo csoficrBax kr rrprrHaAJrexHocrr4 K
orrpeAeneHHoMy Knaccy coe4uueuufi ;

xapaKTepll3oBaTb opraHllqecKr{e BeIr{ecTBa IIo cocTaBy, cTpoeHLrlo u ceoficrnana,
ycraHaBJlllBarb [pI4r{UHHO-CneAcrBeHHbre cB.rr3r4 Me)KAy .qaHHhrMtr xapaKTep krcrlrKaMLr
BCIIIECTBA;

npuBoAI4Tb [prrMepbl xr4Ml4rrecKr4x peaKrlufi, pacrcpbrBaroqvx xapaKTepnge csoficrea
TI{IrHqHbIX trpeIcrael'rrerefi KJIaccoB opraHI4qecKZX BexlecrB c rlenbro 

"x "aota$urcaquu 
u

o6r.scseH us, oltacrv npraMeH eHHr,;

rlporHo3l4poBarb BO3MO)KHOCTb nporeKa]F{Lrfl xrrMkrqecKHx peaKrluir :HaocHoBe gnanufr o
TI4rIax xllMHrrecKofi cs-{gz B MorIeKyJIax peareHToB r4 r4x peaKrluoHsofi cuoco6uocru;

lIcrIoJIb3OBarb 3HaHl{fl. O COCTaBe, crpoeHzrr u xr4MnqecKr4x ceoficrnax BerrlecrB AJg
6e g ouacnoro npr4M e'eHr{r B rrp aKTLt.recro fi A errenbHo crr{;

rIpI4BOAIrrb rIpI{MepbI [paKT[qecKoro r{crroJrb3oBan4fl rrpoAyKTon nepepa6orKr4 nesrn
I{ npl4poAHoro ra3a' BblcoKoMoneKyntpHblx coe4u:aeuui,t (nonusrzJleHa, cuHTerurlecKoro
KayqyKa, arIeTaTHOrO nonorura);

IrpoBoAI4Tb OnbITbI rlo paclo3HaBaHrrro opraHr4qecKprx BerrlecrB: fnnrleprrHa,
KI'IcJI0TbI, HeIIpeAenbHbIX )IsIpoB, IJIIoKo3bI, KpaXMaIIa, 6enr<os B cocTaBe
rrpoAyKToB tr KocMeTrrqecKtrx cpeAcTB;

BnaAerb npaB[naMl{ H [plIeMaMIr 6esonacHofi pa6oru c xrlMr4qecKrrMrr BerrlecrBaqu H
ra6oparopHhrM o 6opyaonaHr4 eM;

ycraHaBnl4BaTb 3aBHcHMocTb cKopocrtr xrzNrrz.recxofi peaKrlr4r4 14 cMer{eHr',
xrrMl4qecKoro paBHoBecl4q or pa3nI4qHbIX $arcropon c qenbro onpeAene Hvfl orrruMaJrbHbrx
yclonzfi [poreKaH ufl xkrvrzrrrecKnx npoqec coB ;



rIprrBoAI4Tb rIpI{MepbI rrrAponl{3a conefi B rIoBceAHeBHofi )Kr43HkT trenoBeKa;

IIpLIBOAIITb npI4MepbI OKLICJILITeIbHO-BOCCTaHOBHTeJIbHbTX pearcqufi B
rrpor43BoACTBeHHbrX Upoqeccax H )Krr3HeAeflTenbHocru opraHu3MoB ;

rIpI'IBoAI4Tb llprrMepbl xI4MlrrIecKI4x peaKllufi, pacKpblBaroqux o6111ue xr4MkrtrecKue
CBOfiCTBA IIPOCTbIX BEIIIECTB _ METAJIJIOB II HCMCTAUIOB;

npoBoAI'ITb pacqeTbl Ha HaxoxtAeHl4e MorreKyJr.rpHofi Soprvrynrr yrJreBoAopo.Ua no
rIpoAyKTaM cropaHldfl vr IIo ero orHocl4TenbHofi rlJrorHocrvr v MaecoBbrM AonfM DJreMeHToB,
BXOA_flrrIUX B ero cocTaB;

BJIaAerb [paBI4JraMn 6e3onacHoro o6parqeHrrs c eAKvrvrzr, roprcquMr{ vr roKczrrHblMra
B e rrle crB aMr4, cp eAcrB aMLr 6rrron o ft xLrMLrLr;

ocyIUecrBJI-[Tb rIoI4cK xr{MHqecKofi uuSopMaIIXLt tlo Ha3BanvrflM, u4eHrraSraKaropaM,
crpyKrypHrrlr SopMynaM BerrlecrB;

Kpr,rTr,rqecKkr OUEHIIBATb^Pr4rra'lsurLn or{cH}I}iA[b vr I4HTep[perr4poBarb xzMl4qecKyro un$opvraqglo,
coAepxalqyloct B coo6qeHl4.flx cpgAcrB naacconofi lru$opnaarJn:a, pecypcax llnrepnera,
Hayr{Ho-[olyn-flpHblx CTarbtx c roqKl4 3peHrrf, ecrecrBeHHo-HarrHofi roppeKTHocrr4 B r{en_fix
BbI{BneH LI-s oIIIu6 oqHbIX c yxn e uufi u S op uup oBaHr4fl c o6crn enHo fi [o3u r\HLr:

lpeAcraBJltrb nytu pellreHl{fl mo6a-nrnltx npo6neM, cro-f,rrlux nepeA qeJroBeqecrBoM:
3KOIOrI4r{eCK}rX' 3HepI'eTI4qeCKHx, CbIpbeBbIX, z ponb XprMI4pI B peIIJeH}II4 3Tr,rX npO6neryr.

BrruycrcHnK Ha 6agoeoM ypoBne rroJryrrrrr Bo3Molr(Hocrb HayrrrlTbcf :
ututrucmpupogamb Ha npuMepqx cmq,Ho1reHue u g6oltot4uto opzctHuvecrcoil xttlt4utt KaK

HayKu Ha pa3rutdHbtx ucmopwtecKux Smanax ee pa3gumu.fl,'
ucnorbso9amb Memodw uayuHo?o no3HaHufl npu nunotrHeHuu npoeKmo7 u yve1ruo-

uccnedoeamerbcKux s'adau ,o ,iyu"uuto ceoitcml, cnoco1oe nonytteHun u pacnosHquaHufl
o p e aHuv e cKux 6 eu4 e cm 6 ;

o6uacrunmu npupody u cnoco6w o6pasoeauua xuuuuecrcoil clflsu: rcoeaneumHoil
(nonnpnoil, 

_Henonrpttoil), 
uouuotit, Jwemarruuecrcoti, eodopoduoti - c qenbro onpedeneruun

xutwuqecrcoit aKmuqHOCmU 6ewecms;
ycmaHaglu8amb zeHemuvecKyn c9.flsb aecrcdy KnacccLMu opzaHwteckux eeu4ecme dna

o^ocuoeauun npuHqunuanaruoil lo3JrxoJtcHocmu nonyHeHun opzaHuqecKux coeduueuuti
sadauuozo cocmana u cmpoeHu,fl,.

ycmaHq9ttu9Lmb 63ctuMoc6nsu uecrcdy fiarcmauu u meopueil, npuuuuoil u cnedcm,ue*
npu qHaluse npo1neMHblx cumyaquil u o6ocuo6aHuu npuHu.MqeMux peu,teuuil ua ocHo7e
xutwuqecKux suauuil.

rrpHpoAe,



Bocnurare"rrsHrrft rroreHurraJr ypoKa.

' ycraHoBJIeHI4e AoBepvreJrbHbrx ornoruenrafr Merrqy yqureneM vr ero f{eHuKaMr4,
cnoco6creyrcqux rro3I4TI4BHoMy BocrpuflTkrro yqatrlzMLrcx rpe6on anuit n npocr6 yq'Tsilfl,
lpl'IBneqeHlrro I{x Blr^krl'r.ankrs r o6cyx4aeuofi Ha ypoKe uusopvraqzu, aKTvrB1r3a\vv vx
rro3HaBarenrnofi AerreJrbHoarll;
r uo6yx{AeHne IITKoJIbHT{Kon co6nroAarb Ha ypoKe o6qenprzHrr.bre HopMbr noBereHr4s,
[paB]Ina o6uleHu.s co crapturalrz (yrnrenrura) 14 cBepcrHvrKawvr (urxonruurauz), 11pr.rHrlrrrrbr
yre6nofi lr4cuunnaHrr 14 caMoopra rtu3a\vrt;

' npuBrerreHI4e BHI4MaHrr.S IUKOJTbHT4KOB K UeHHOCTHOMy aC[eKTy kr3) raeMbrx Ha ypoKax
xnteuuil, opraHl43allut I4x pa6oru c uonyraeuofi Ha ypoKe coquaJrbHo sHa.rztuofr
rnu$opuaqHefi r4:anrlvrr4poBaHlae ee o6cyx4euux, BhIcKa3hrB aHr4fl )n{aulrzMrrcr cBoero
MHeHrrr IIo ee rroBoAy, urtpa6orrr4 cBoero lc uefi orHorueHlrr;

' I'tcrIoJIb3oBaHI4e BocrII4TareJIbHbIX Bo3Mo)Knocrefi coAep)KaHux yve6noro npeAMera
rrepe3 AeMoHcrpaql4ro Aer{M npr{MepoB orBeTcrBeHHofo, lpDKAaHcKoro rroBeAeHr4fl,
ilpoqBneHl4t qeJloBeKonro6Hs 14 4o6pocepAeqHocrl4, qepe3 no46op coorBercrByrcqzx
TeKcroB Ant qreHufl,3ailaq 

AJUI pelxenzx, npo6JleMHbrx curyaryufi4ux o6cyx AeHyrfl B Knacce;
' rpuMeHeHl4e Ha ypoKe I4HTOpaKTI4BHbIX Qopu pa6orrr )qarqvxcr: r4HTeJrJreKTyanbHbrx
I4Ip' cTkIMyIII4pyIOqI4X tIO3HaBaTenbHylO MOTI4BaI{I4A IIKOJIbHI4KOB, Ar{CxyCCui1, KOTOpbIe

AarcT yqarlHMc.f, Bo3Mo)KHocrb npzo6pecru ollbrr BeAeHrr.rr KoHcrpyKTr4BHoro Ar4anora;
rpyrluoBofr pa6orrr utm pa6orbr B rrapax, Koropbre yrrar ruKoJrbHr4KoB KoMaHAnofi padore ra

B3ar.rMoAeft crsuro c Apyrr4Mrr AerbMr{ ;

' BKJIrOqeHI4e B ypoK HfpoBbIX llpolleAyp, KoTopbre [oMoraroT [oAAepx{aTb MoTrrBarlr4ro

Aerefi K non)rqeHHro 3HaHvfi, uata)KI4BaHIrIo rIo3I4TrrBHbrx Me)KJrrlrrHocrHbrx orHorueuufi n
KJIacce' rloMoraror ycraHoBJIeHpIIo 4o6poxeJrareJrbHofi aruo csepbr Bo BpeM{ ypoKa;

opraHl43allr4{ rue$crna MoTHBIrpoBaHHbrx u 3pyAr,rpoBaHHhrx yqallr4xcs HaA r.rx
HeyCleBaIOqI{MI4 OAHOKJIaCCHIIKaMLI, AarcIqeIO IUKOJIbHHKaM COIII4UUIbHO 3HaqIIMbIfi Onrrr
coTpyAHr4rrecTBa 14 B3ar.rMHOfi novroqn ;

' vIHHIII'II4poBaHrIe u rIoAAep)KKa uccneAoBarenscrofi Ae.f,TerbHocrra rrrKoJrbHrrKoB B

paMKax peaJIpI3aIIuVrrrMvrr4HIr4BkrAyanbHbIX IZ fpylnoBbrx HccJreAoBaTenbcKr4x rrpoeKToB, rrTO

Aacr TKOJIbHI'IKaM Bo3MoxHocrb upzo6pecru HaBbrK caMocro.[TeJrbHoro perxeHpr{
Teoperuqecrofi upo6neurr, HaBbIK reHepl4poBaHuflra o$opvrn eHHfr co6crneHurrx n4efi, HaBbrK
yBaxfl'ITeJrbHoro orHorrreHlz-fl K tryxr4M vr4eflM,, oSoprvrneHHbrM B pa6orax Apyrr4x
I{ccJleAoBatelefi, HaBbIK ny6nuuuoro BbrcryIrJIeHI4r rrepeA ay1krropuefi, apryrraeHTr4poBaHr4-rr

H OTCTAIIBAHKIfl CBOEI4 TOIIKI4 3PEHI4.'I.



Co4epxaHr.re rporpaMMbr (34 vaca)
11 xnacc

CrpoeHue Betuecrsa (12 uacon)
Arou' Seonroqux rpeAcraBnenufi o crpoeHr4lr aroMa. 3ner<rpounoe o6naxo vr

op6raranr' KsaHrorbre ql4cra. SnexrpoHHoe crpoeHlre aroMoB MaJrbrx u 6onruzx ,,epHoAoB.
s-, P-, d , f- SneKTpoHHbIe ceMeftcrna 

^"t"rir*Lrx 
gneMeHToB. BanenrHrre Bo3MoxHocr,

aToMa.

orrpurue neprroAl4qecKoro 3aroHa. llepuo4uqecrafi 3aKoH kr crpoeHr4e aToMa. Tpz
SopuynrapoBKrr rtepuoArrrrecKoro 3aKona.

flpa'ruHrr H3MeHeHI4-fl cnoficrs xr4Mr.qecKI4x 3neMeHToB: MeraflruqecKr4x,
HeMeTanJrI4lIecKI4X' pan.Uyaa aToMa' sHeprHI4 pIoHI43aIIkIz, SHeprurr cpoAcTBa K 3JreKTpoHy B
rrpeAenax oAHoro nepuoAa, o4uofi roAlpyrrrhr.

I4oHuas xuMl,q e cKa-s cB.fl 3 b H I.oHHbre Kp acTalrnr{qecKr4 e p eureTKr4.
KosaleurHafl xr4M{uqecKat cB-f,3b I{ ee KJraccraSzr<aqur, ,ro MexaHH3My o6pa:o BaHr4fl.,tro 3neKTpoorpl4uarenbHocrH, tlo cnoco6y repeKpblB anufl oplurateir, ro oputrroar".

Kpracrannkr qecKu e p erueTKr'r : aToMHbre r4 Mon eKyntrpHbre.
Mera-rrnuqecKa.fl cB.f, 3b rr MeTannuq ec Ka-" Kpr4 crilrn'qe cKar peru erKa.
Bogopo4uaf, cB.rr3b BHyrprrMoreKyr,rrpHa_fl n. MexMoneKyn pHa.fl.
llon-f,rae o AI4cnepcHbIX cucreMax. {ucuepcr4oHHar cpeAa v Ar4clepcHa-{ $asa.3Ha'reHlae AI4cnepcHbIX cl4creM B x{r43Hr4 qeJroBera. cnoco6u nupa*eHrrf, KoHrIeHTp arJ'upacTBopoB: MaccoBa{ AOnt pacrBopeHHofo BerrlecrBa, MOJrf,pHar KoHUeHrp ar\un.

KonnouAHbre pacrBopbr. 3onu, reJrrr.

flonraueprr' ocHosHHe rIoHf,TrIt BMC: MoHoMep, rroJruMep, MaKpoMoJreKyJra,
crpyKTypHoe 3BeHO, CTe[eHb [onuMepr43arlr4r4. Cnoco6rr [on]nreHr4f, [Onr4MepoB:
rlonlrMepH3arlrrfl u [onrrKoHAeHcaIII4f,. Crpoeuze flonl{MepoB: reoMerprlqecKa-f, SopruMaKpoMoJreKyJr, Kpr4 cTannrrqHocrb rE anaop snocrb, crepeop efynf,pHo crb.

{enroucrpaquu. MoAenu Kpl4crannnqecKnx perueroK Berr{ecrB c pa3nvqHbrM TrrrroM
cB-fl3l4' MoAenu Molelyn pa:nzvHoft reoMeTprr.{ecrofi xonsrzryp ar!r4u. Konnerquu
rrJracrMacc r4 BonoKoH. MOAenr4 MoneKyn 6enxos u nHK.

Ifpaxru.recKafl pa6ora.
Peureuze pacrrerHbrx 3aAaq

Jla6oparopHbre AeMoHcrparlrroHHbre onbrrbr:
onncaHze cnoficrB HeKoropblx BeIrIecrB Ha ocHoBe rr.rrra KpLrcrannurqecxofi peluerKrr
ognaxovtneHue c KonneKrluefi uonnMepoB: nJracrMacc r4 BonoKoH r4 r43Ae nuir uz 11ytx
flonyuen ne, c o 6npaHr4e rr p aclo3H aB aHr4e ra3 oB
xecrr<ocrb BoAbI. vcrpauenl{e ntecrKocrr{ BoAbr. osHaroMJreHr{e c Mr4HepaJrbHhrMr4

BOAaMr.r

OsHaxolaJreHrde c Arac[epcHhrM cr{creMaMr4
Xnivruqecrcr.re peaxrlru (L 3uacon)
llonsrue o xraNru.recxofi peaKrlnn.rrorulTlre o xuNrrE'recxoi peaKllnn. Knaccz$uKary.ufl, xuMuqecKkrx pearqrafi: Eee

u3MeHeHI4f, cocraBa BelrlecrBa (annorpoilkrgalJkrfl,14 I{3oMepuzaryut), c r43MeHeHr4eM cocraBa
BeIIIecrBa (no uzcny I4 xapaKTepy pearl4pylorur4x ra o6pasyrorqr4c.fl'BeulecrB, ro u3MeHeHrrro
crerleHl4 oKI4cJIeHI{-f,, rlo TerlnoBoMy e$$exry, rro HarlpaBneHr4ro, uo r4cnonb3oBa'r4]o
KaraJrrr3aropa, tro Sa:e).



rloH-srne o cKopocrrr xravrz.recxofi peaKrlrrr4. oarroprr, BJrr4-flIorque Ha cKopocrb
xrauuqecxofi peaKI{I4I'I: rpnpoAa pearnpyloqux BerrlecrB, TeM[eparypa, KoHrIeHrp arJr4fl,
KaTalru3uTopbl' [oBepxHocTb conpHKocHoBeHvls,pearurpyrolr1rrx qacTuq. 3aron 4eficrnyrorqzx
Macc. KHnern.recKoe ypaBHeHkre.

floHq:rz o xI'IMuqecKoM paBHoBecuu. flpunrluu JIe Lllarenre. (Danroplr, Br11flroilI pre Ha
cMeuleHrre XI{MLIqeCKOTO paBHOBeCr4-rr: KoHrdeHTpaqr4r, AaBJreHrre, TeMrreparypa.

Creneur oKrrcJreHI4rI. Orucn[TeJrbHo-BoccraHoBr4TeJrbHbre peaKr{rrr4. Onopurre
noHsrl4-{ Teopur4 OBP. MeroArr cocraBJleHunpaBHenufi OBP: MeroA sneKTpoHHoro 6ata',ca
H MeroA uonypearqufi.

3nerrponrr3 paclnaeos corefi. Snercrponn3 pacrBopoB conefi. flpaerana Ha KaroAe 14 Ha
aHoAe, npI4 npoBeAeHrru sJleKTponz3a pacrBopa. flpar<TuqecKoe 3HaqeHHe 3neKTponr43a.

9lercrponuTrt v HegneKTponrrrbl. 3nerrpouurr4rrecKa.f, Akrccoquauur. Kanronu H
aHI4oHbI. Kucnorlr, coJII4 14 [IenorrI4 KaK oneKTponr4Tbr. Crenenr gA. Koucraura
Al'Iccoquaquu. Pearquu lroHHoro o6ueHa. Cnofi crBa pacrBopoB 3neKTponr4roB.

fiuccoqzarlkrfl' BoAbI. Bo4opo4nrrfi roKa3areJrb pH. Cpe4u BoAHbrx pacrBopoB
3JreKTponI4ToB. Bnuxnue pH Ha xLIMI{qecKue u 6uonorkrqecKne rrpoqeccbr.

fra4ponu: couefi v opraHnr{ecKr4x Beu{ecTB (ranorenzurKaHoB, cJro}KHbrx e$upon,
yrJreBoAoa, 6elxon, ATO). llparruuecKoe rpvMeHeHne rr4ApoJrLr3a.

flparcur.recnlre pa6oru :
OrzcnzrenbHo-BoccTaHoBr4TenbHble peaKrlrrr4.

3nenrponHs

JIa6 op aropHbre AeMoHcrparlrroHHbre onbrrbr
I4c nuranv e pacTB op o B Kra cn oT, o c Ho B auuir, c orefi r4HAr4KaTop aMr4
Pagru.rnrr e c ilu.trau rr{Aponrr3a conefi .

fra4ponH: xJropHAoB r4 arleraroB [IenoqHbrx MerzurJroB
Pearqux 3aMeuIeH r4fl Me/.vr x{ene3oM B pacrBope MeAHoro Kyrropoca.
flonyueuze Kl4cnopoAa pa3no)KeHrreM rrepoKcr{Aa BoAopoAa c rroMorrlbro

MapraHrra (IV).
flolyueHne BoAopoAa

Beqecrna u ux cnoficrsa (8 uacon)
flpocrue u cnoxuile Belllecrna. Knacc u$uxagur_ cJroxHbrx BerrlecrB.
OrcnArr n r4x KnacczsHxaqrax.

fz4por<cz4rr (ocnonanux, Kr'cnopoAcoAepxar.Ive Kr4cJrorbr,
rIzIApoKcI44u). Kucnorbl, I{x rnaccrE$zKa\ufl. OcHosaHz fl., Lrxrnaccusu Karlr4fl,
KTICJIbIe, OCHOBHbIe.

KnaccuQuKapfl. opraHr.rqecKrlx BerrlecrB.
VrnenogopoAbr. f ovronorrauecxufi px4.

oKcr4na

IICX3 rr crpoeHue r4x aroMoB.

METAJINbI: MET€LJIJII{qCCKA' KPI4CT'UIIUqECKA.f, PEIIICTKA U
MertulJll4qecKat cB.fl3b Alnorpoun.a. O6Uze @usu.recxue csoficrna MeraJrnoB. O6une
xl4Ml4qecKue crofi cTBa MerarlnoB : B3ar{MoAe i4crsue c HeMeran JraMvr,

KIICJIOT, COTTCfi, OP|AHI{qECKI,IMH BEIIIECTBAUN. 3HAqCHIIE METAJIJIOB B

opfaHr43MOB.

eogofi, pacrBopaMu

rplrpoAe v )r.I'4.3H[4

auQorepurre

colrr4 cpeAHLre,

flporasno4urre yrneBoAopoAoB: raJroreHiurKaHbr, c[Lrpr6r, $enomr,arbAer]rAbr u
KeroHbI, rap6ononble KrrcJlorhl, flpocrble r{ cJIox{HbIe e$uprr, Hr4Tpocoe AprHe11rfl, aM|{Hbr Lr

I,IMT4 HOKIICJIOTbI.

Merannrr. flonoxeHr4e B

flpocrlre BerrlecrBa



Coe4uueuxx MeraJrJIoB: ocHoBHbre vr anrsorepnrre oKcHAbr u rprApoKcr4Arr.
3asucnruocrb r4x cnoficre or creneHr4 oKlrcneHuf, MsrrurJroB.

Kopposrax MeriurJroB. Bz4u Koppo3r4ra: xr4Mr4qecKaflvr 3neKTpoxuNruqecxas. Cnoco6rr
3arrlprTbr oT Koppo3rrr4.

Merannrr B [pl4poAe. Merannyprr4-x : nrapo-, rprApo- 14 gneKTpoMerannyprrr-fl.

Heuerarnn. llonoxeukle n |ICX3, crpoenr4e rlx aroMon. flnoficrBeHuoe noJro)KeHkre

BoAopoAa n |ICX3.
Heuerannrt npocrble Belr{ecrBa, vx aroMHoe v MoJreKynspHoe crpoeHrre.

Aruorponza. XraNara.Iecrze csoficrea HeMerilrJroB: B3ar{MoAeficrsue c MeraJrJraMr,r,

BOAOpOAOM, KIICJIOpOAoM, CJIOXHIIMLI BeIIIeCTBaMI{-OKtICJIuTeIrfrMu. Bo4Opo4urre
coeAuHeHrr[ HeMeraJIJIoB. Or<cugrr: Heconeo6pa3yroqrde u KncJrorHbre.
Kzcropo4coAep)Karrlr4e KrrcJrorbr.

Knaccra$uKallurl opraHl4qecKr4x r,r HeopraHr4qecKux Kr4cJror. O6rque ceoficrea KracJror:
B3arrMoAeilcrnue c MeraJrJIaMH, ocHoBHbrMu ra arratforepHbrMr{ oKcr4AaM[, ocHoBaHr4 fl:vrvr,

coJrflMr{, o6pa:onaHr{e cJro)Kurrx e$rapon.

OcHosaulas opraHl4qecKr4e u Heopraur{qecKr4e. Knaccra(pr4Karlufl Lr xr.rMurrecKr4g

csofi crea ulenouefi r{ HepacrBopr{Mbrx ocHoBaHr.rfi . Csofi crBa aMr{HoB.

Au$orepHble opraHl,rqecKlle rr HeopraHr4qecKue coeAzHeHux. Bzaurvro4eficrnve vx c
KlIcJIoraMI4 14 IrIeJroqaMI4. AnasorepHocrb aMr,rHoKr4cJror: B3anuoAeficrnue c Kr.IcJroraMH. co
qenorraMu, crrr4pTaMr4, Apyf c ApyfoM.

flon-srze o reHernqecrcofi cBt3I4 v reHerr4qecKr.rx pflaax B HeopraHz.recrofi Lr

opraHr4rre c rofi xnv,.Lrv. E AuH crs o Mup a B e rrle crB.

{euoncrpaqru. BgauproAeficreue KoHrlenTprrpoBaHHofi cepnofi Kr4cJrorbr c MeAbrc.
PacreopeHrre aMMI4aKa B BoAe (avrrr,ruavnufi $oHraH). Bsaunao4eficreue KoHrreHrpraponannofi
agoTlrofi Kl4cnorbl c MeAbIo. Bsaul,roAeficrsue MerzurJroB c no4ofi. fopeHne MarHrr{ Ha
Bo3Ayxe u rIoA soAofi. Orpauunalg.?re rrraMeHu coJr.f,Mrr u{enoqHblx H ulenorrHo3eMelbHhrx
MCT€LJINOB.

[ervroHcrpaquu. O6pasqu Mororuirx r4 rrplcr{rlr4x cpeAcrn. O6pa:r{br opraHr{qecKr4x
pacrBopl{relefi. O6pasqu 6urosHx ulopo3onefi. O6paeqbr Mr.rHepaJrbHbrx yAo6peHnfi.

Jladoparopubre orrbrrbr
OgnaroruJreHr4e c KoJrneKrlnefi ueralrJroB

OsHarolaJreHr{e c KonJreKlluefi HeueraJrnoB

OgnarouJleHlle c KoJlneKquefi rucnor. XuuuqecKue csoficrna KrrcJror

OguarcorraJreHr4e c KonneKunefi ocuo saunir
OsnaroMneHu e c KonneKrl uefi. tturtep iuro B, c oAep)Karqr4x c oJrz

PacnosHaBaHue BeruecrB



HaeeaHhe nnaxa Xumua

flapaaaeau 7l
If pe4ruer Xulaun

Mo4ynu 1

CrpoeHt4e BetqecrBa

Crpoexre aroMa

Crpoexre sneKTpoHHbrx o6onoqex aroMoB

flepno4nvecxLrfi saxoH l,i crpoeH[e aroMa

l4onnaaxhMhqecKaR cBfl3b

KoeaneHrxafl xIM14qecKaR cBfl3b

KoeaaeFtrxan xhMhqecKan cBR3b

Meraan il.{ecKafi xLlMt4qecKaS cBt3b

Bo4opo4nafl xhMr4qecKaf cBR3b

flonrmepur

faaoo6pasn bte BeulecrBa

Or4enuxure npeAcraBhrenu ra3oB: BoAopoA, KhcnopoA, y

Ilpaxruvecxan pa6ora Ne1. l'loayueuue, co6npaHile, pacnl

Xu4xrae BeqecrBa

Teep4ure Bet4ecrBa

flrcnepcxure cilcreMbl

Cocrae Bet4ecrBa. Cnnecr

o6o6r4enrae h crcreMarh3aqr' gua*u.,t no renne'<crpoeH

KoHrponunan pa6ora no reMe <Crpoenne BetqecrBa)

XrruuqecxNe peaKqxh

f'losnrue o xhMt4qecKofi peaxqr,rra. peaxqur, ra4yr4rae 6es r

Kn accrQn xa qtan xr4Mr4q ecKnx pea K Lln fi , n pore xa tot4],tx c 14;

Cxopocru xhnnr.tecxofi pea xqr,r ra

O6panaruocrb xhMl4qecxofi pea xqr r. XrnnrqecKoe pa BHo

i{



Ponu eo4ut B xr4MhqecKhx peaKllt4flx

fugponnz

O xr cn rren uH o - Boccra H o Bhre,fi bH bte pea K L{14 t4

3nexrponrs

Beu4ecrea r ilx ceoilcrea

Merannur

Hemeraanut

Krcnotur

OcHoeaHhn

Conu

l-eHethqecxafl cBR3b MexAy K,flaccaMt4 HeopraHhqe ctvlx t4

O6o6r4e n r,re Ky pca xu Mnvl

Bee4rre Ha3BaHhe ypoKa
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