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Paszgen 1 Komniekc OCHOBHbIX XapaKTepuUCTUK 06pa3oBaHus
1.1. MoAcHUTeNnbHasA 3anncka

JononHntenbHas o6Leobpasosarte/ibHas nporpaMma «XmmMms B OMbITax» COCTaB/IeHa HA OCHOBE HOPMATMBHbIX JOKYMEHTOB:

o ®defepanbHblii 3akKoH PO 0T 29.12.2012 1. Ne 273-$3 «O6 o6pasoBaHUM B Poccuinckoin defepaupmy;

* Tlpukaz MuHuCTepcTBa 06pa3oBaHMA M Hayku Poccuiickoin ®depepaumm ot 09.11.2018 r. Ne 196 «O6 yTBeEpXAEHUM
[Mopsgka opraHMsaumMmM W OCYLLEeCTB/IeHUs 00pa3oBaTe/lbHON  AeATeNIbHOCTM MO AOMNOMHUTE/bHLIM  00LLeobpa3oBaTe/lbHbIM
nporpammam»;

» T[locTaHoBneHWe NaBHOro rocyfapCTBEHHOro caHWTapHOro Bpadva Poccuiickoin depepaumm ot 04.07.2014r. Ne 41 «O6
yTBepXaeHun CaHlMunH 2.4.4.3172-14 «CaHUTapHO-3NUAEMNONOrNYecKme TpeboBaHUA K YCTPOMCTBY, COAEPXKaHWI0 WM opraHu3aumun
pexxunmMa paboTbl 06pa3oBaTe/IbHbIX OpraHu3aLuii A0NOHUTENNbHOrO 06pa30BaHNs AETeN;

o PacnopspkeHne [MpaButensctBa Poccuiickor Pepepaumy oT 04.09.2014 Ne 1726-p «O6 yTtBepxaeHMn KoHuenumm
Pa3BUTUA SOMONHUTENILHOTO 06Pa30BaHNA AeTeli»

o PacnopsbkeHne lNpasuTtenbctBa Poccuitickoin depepaumm ot 24 anpens 2015 r. N 729-p, «Pa3paboTka NpeasoxXeHnin o
CpoKax peannsaunun LOMNONHUTENbHbIX 00LLepa3BMBaOLLMX NPOrpaMm»»

MporpammMa «X1UMUsi B OnbITax» SBNSAETCH MOANDULMPOBAHHON.

HanpaBneHHOCTb NporpaMmbl - eCTeCTBEHHOHay4Has.
YpOoBeHb OCBOEHUSA MPOrpaMMbl - CTapTOBbIN.
AKTYyanlbHOCTb NPOrpaMmmbl.
XUMna - HayyHas AMCUMMANHA, Pa3sBUBAOLLAA YMEHWE JIOTMYECKU MbIC/IATL, BUAETb KO/MYECTBEHHYKO CTOPOHY MpeaMeTa

(BewecTsa) v ABNEHWI, aenaTb BblBOAbI M 0606LEHNS. OCOGEHHOCTLHO AaHHOM MPOrpamMmbl SBASIETCS TO, UTO B Hell OCYLLECTBNSETCA



nporneAeBTMYECKas MNOArOTOBKA A/19 M3YUYeHUs XMMUW B MEPCrEeKTUBE Ha MOBbLILLEHHOM WM YrNYy61EHHOM YPOBHSAX, BO3MOXHOCTb
MO3HaKOMUTLCA C BBOAHbIMM pasfesnamu; obyudaroLimecs, KOTopble MPOSABUAM MOBbILEHHbIN MHTEPEC K TEM WM WHbIM TeMam, MOryT
npy NOMOLUM UHAMBUAYaNbHOW YUYeOHO-1CCeaoBaTelbCKon PpaboTbl 03HAKOMUTLCA C MaTepuasioM, KOTOPbIA BOOOLLE He M3y4yaeTcs B
LLKO/IbHO MporpamMme.

MporpamMmMy OT/IMYaET N 3CTETUYECKMIA acMeKT, Ype3BblYaiHO BaXKHbLIA ANS (POPMMPOBaHUA WHTENNEKTYa/lbHOro noTeHumana
06yyatoLLmMXCs, pa3BUTUA MX NO3HaBaTe/lbHbIX NHTEPECOB M TBOPYECKOW aKTUBHOCTW, MOCKO/IbKY FPaMOTHO NOCTaB/ieHHbIE XUMUYECKME
9KCMEPUMEHTbI MOTYT OblTb OLEHEHbI U C 3CTETMYECKON TOUKM 3peHusi. O6 3TOM rOBOPAT, Harnpumep, WUCTOPUYECKME Ha3BaHWS
3KCMNepUMeHTOB: «aepeBo KonuTtepa», «30/10TON [OXAb», «rpo3a B Npobupke», «3VMHWI cagy, «BYJIKaH Ha cTone» U T. A, B cogepxaHum
MporpammMbl OTpaXXeHa UCTOPUA XMW 1 Brorpadiv BENMKUX YUEHbIX, C AeATeNIbHOCTbIO KOTOPbIX CBA3aHbl Te WM WHble OTKPbITMS. Ha
3aHATUAX LUMPOKO WCMONb3YETCH HarnsgHbId MaTepuasn, BO3MOXHOCTM HOBbIX WH(OPMAaLMOHHBLIX TEXHOIOMMN W TEXHUYECKUX CPeAcTB
00y4eHVsi B NoKase (pparMeHTOB MCTOPUM CTAHOBMEHWS W PasBUTUA XMMUM Kak HayKu. Cofep)kaHue 3aHSATMIA HanpaB/ieHO Ha OCBOEHME
XVMWYECKOW TEPMMUHOMOTUN, KOTOpas WCMO/Mb3yeTcs ANA PeLleHVst 3aHMMaTe/lbHbIX 3ada4y, KOTopble Broc/ieACcTBAM MOMOryT pebsTtam
MPUHMMAaTb y4acTue B Urpax, KOHKypcaxX, onMmnuagax. [aHHbld Kypc OCYLLEeCTB/ISET Y4YeOHO-NPaKTUYeCKoe 3HAaKOMCTBO CO MHOTMMMU
pasfenaMn XMMUW, YO0BETBOPSIET MO3HABaTE/IbHbIA MHTEpPeC K NpobiieMaM AaHHON TOYHON HayKu, pa3BMBaeT KPyrosop, yrniy6nser 3HaHus
B JaHHON Hay4HON AnCUMNNHE.

HoBM3Ha 3ak/yaeTcs B TOM, YTO MHOTME BOMPOCbI XMMWUM HepaspbliBHO CBA3aHbl C (DU3MKOW, OMOSIOTUE M 3KOMOruen, u
06pa3oBaHHOMY YeflIoBeKY, YeM Obl OH He 3aHMMasiCA B OyayLUeM, NMose3Ho UX 3HaTb. M03TOMY B laHHOW 06pa3oBaTe/IbHON nporpamme
peasim3yeTcs CUHTETMYECKUA NOAX0A K eCTECTBEHHOHAYYHOMY 06pa3oBaHMIO, KOTOPbIA MO3BOMSET, C OAHOM CTOPOHbI, COPMUPOBATH
LIeNIOCTHOE NpeAcTaB/eHre 0 MUPE, &, C APYror CTOPOHbI, 06/1ErYnTb MOHUMAHWE CMIOXHBIX XMMUYECKMX NPOo6/IeM. :

[Meparornyeckas Ll,efleCOO6pa3HOCTb. KakK 13BECTHO, XMMUSA CUMTAETCA B LLKOME OAHUM M3 CaMbIX CNOXXHbLIX MPeaMeToB U



BbI3bIBAET Y MHOTMX LLUKO/IbHUKOB HEJOMOHUMAaHME W HENpUsiTVe C NMePBOro roja 00yyeHus.

Cpean NpUYMH TaKoro BOCTIPUSITMA NpeaMeTa MOXHO Ha3BaTb HEOMpaBAaHHO GO/bLUIOK 06LEM M 3KNEKTUYHOCTb YUe6HOro
MaTepuana B LUKO/bHbIX MPOrpamMmmMax, a TakkKe HefloCTaTOUHYH MOTUBMPOBAHHOCTb AETEN K U3YUEHUIO XUMUM.

Kpome Toro, B nocnefHune roabl HabMoAaeTcs COKpallleHWe 4YacoB, OTBOAMMBIX Ha XuMuto. [laneko He Ans BCeX AeTelt Xumus
CTaHeT byayLueit npodeccueil, NO3TOMy MHTEPeC K NPeAMeTY MafaeT, Kak TOMbKO BO3HMKAIOT CMIOXKHOCTU B MOHUMAHWUMN TeX WK WHbIX
Tem, TPYAHOCTU B peLleHnn 3adady, Npob/iembl Npu NPoBeAeHUU NabopaTopHbIX paboT. LLIKOMbHMKM Y4acTo CUMTAOT, YTO XMMUYecKas

Teopus cyxa U 3amnyTaHa.
COBEpLUEHHO MHast Mo3nLMA opmupyeTcs Y pebEHKa MpY BO3HWKHOBEHUWM COGCTBEHHON 3aMHTEPECOBAHHOCTU B U3YUYeHWUM

npeaMeTa.

[aHHas o6pa3oBaTenbHas MNporpaMMa OpPMEHTMPOBaHA Ha TO, UTOObl MHTEPEC K XMMMM BO3HMK W 3aKpenuics 6Gnarogaps
MCMOMb30BaHMIO B 0OYYEHUM WUCCNeA0BaTENbCKOro NoAxoda, MpU KOTOPOM AETW MOCTMraloT MpeaMeT XUMUMKU 4epe3 COOCTBEHHOE
yuyebHoe mccneaoBaHue. Tako nNoaxod No3BonseT 06yyatoMMcs He TO/IbKO OCBOWUTb MOHSATUIAHBIA annapaTt M 3anoMHUTb HEKOTOpbIe
BaKHble (haKTbl, HO W MOMNYYNTb HaBbIKM MPOBEAEHMSI CAMOCTOATENbHOrO WCCNeA0BaHWs, KOTOPble MOryT ObiTb MOME3HbI A8
nocneaytoLen camopeanusaunn B Nobon apyrov 0bnacty yuebHoin 1 B byayliem npogecCroHaIbHON AeaTeNbHOCTU.

Ncxoas w3 Takoro noaxoda, B LEHTP OOYyYeHMS MO [JaHHOM nporpamme CTaBATCS pa3BUTUE EeCTECTBEHHOHAYYHOro
MMPOBO33PEHUS 1 OBMAZIEHNE NCCNEA0BAHMEM KaK METOAOM Hay4HOro no3HaHusl. Mo3ToMy Ha 3aHATUAX 60MbLLIOe BHMMaHWE OTBOAUTCA
NPaKTUYECKMM paboTaM pasHbIX BMAOB, MPUYEM 3HAYMTENbHOE BPEMS YAENSETCS MPOBEAEHUIO CaMOCTOSITENbHbIX WCCNeA0BaHWIA Mo
BblOPaHHbIM TemaM. HacbILLEHHOCTb HayabHOro Mepuroda U3YyYeHUs XUMUU AEMOHCTPALIMOHHBIMU OMbiTaMW CTUMYNMPYET MHTEPEC K

XUMUW 1 XKeNaHne m3yyaTb 3Ty Hayky.
Mporpamma BbICTPOEHA TakK, UYTO B fa/bHelillieM BHUMaHWe AeTeil Ha 3aHSTMSX HampaB/ieHO Ha BbIMOMHEHWE OMbITa, U3YYeHWe,



HabnogeHe M QuKcauuio ero pesynbTaToB BO BCEX MOAPOOHOCTAX. B 3TomM cnyvae nNpuéMbl M OENCTBUS BOCMNPUMHUMAIOTCS
006yYalLIMMUCA He KaK BOJLLIEOHbIE MaHUMYNAUUKN, a Kak 3aHMMaTeNlbHas HeobXoAMMOCTb, 6e3 KOTOPOW HEBO3MOXXHO OCYLLECTBUTH
CTONb MPUB/EKATENbHbIE ANA HUX XMMUYECKME NPeBpaLLeHus.

OTNNYNTENBHON OCOBEHHOCTLID MporpamMbl «XUMUA B OMNbITax» ABASETCA TO, YTO [JaHHas 0b6pas3oBaTe/ibHas nporpaMmMa
NMEET eCTeCTBEHHOHAYUHYH) HarpaB/IeHHOCTb C 3/IEMEHTAMWN XYO0XECTBEHHO-3CTETMYECKOW HanpaB/IEHHOCTEN, TaK Kak 3HaKOMWUT C
NCTOPUYECKMMU acneKTamy CTaHOBMIEHMS W PasBUTUA XMMUMK, a TakXKe pa3BMBaeT MOCPeACTBOM MNpefMeTa XMMUU 3CTETUYECKoe
BOCMPUATME OKPY)KAKOLLIEro MMpa, YTO WUrPaeT BaKHYH POSib B MOBbILEHUM BHYTPEHHE MOTUBALUMM K OCBOEHWIO 3TOrO npeamerta U
(hopMm1poBaHUK OOBLLIEN KyNbTYpbl 00YYatoLLIMXCS.

Afpecar nporpammbl. [lporpamMmma OpueHTMpoBaHa Ha BO3pacT obydarowmxcs 14-15 net. Ons obyyeHUs NPUHMMAKOTCS BCe
Kenatowme, YTo JaeT BO3MOXHOCTb 3aHMMaTbCA C Pa3HOOOpa3HbIMM KaTeropusMmn AeTei: ogapeHHbIMW, AeTbMWU U3 rpynn coumaibHOro
pUCKa, OETbMU U3 CEMEN C HU3KUM COLMaNbHO-3KOHOMUYECKUM CTaTycoMm, a Takke aetu ¢ OB3. Mpu pa3paboTke AaHHOW Mporpammbl
YUUTbIBA/INCb BO3PACTHbIE MCUMXONOrMYECKne OCOOEHHOCTWU feTell AaHHOro Bo3pacTa, MCUXOMU3MYECKMe OCOBEHHOCTU Pa3BUTUA U

obpasoBaTe/ibHble NOTpebHOCTU AeTeint ¢ OB3.
dopma 06yyeHns —ouUHas, ay4MTOpHbIe, BHeayAUTOPHbIe (3KCKYpCUM, NMpakTUYecKne paboTbl), TEOPETUYECKME N MPaKTUYECKMe

3aHATYS,
dopma opraHuzauum 3aHATMIA. B nporpamme aiheKTUBHO COYETAOTCS UHAMBUAYaANbHbIE, FPYNMOBbLIE U KONNEKTUBHbIE

(hopmbl paboThl.
Mpoucxognt yrny6neHue noyYeHHbIX 3HAHW MO XUMWMU C  aKUEeHTOM Ha MoflydeHMe HaBbIKOB CaMOCTOATE/IbHOM
nccneaoBaTeNibCKo paboTbl. Popma 3aHATUIA NpedycMmaTpuBaeT COYeTaHMe TeOPeTUYECKOM 4acTu C Nocnefytoweil NpakTUYecKom
Vi

I'IpOBepKOI‘/JI M 3aKpenieHnemMm noayyeHHbIX 3HaHWI NyTEM MNPOBeAEHUA Pa3IMYHbLIX OMbITOB Ha 6a3e XMMNYECKOM na6opaTop|/||/|.



BbIpaboTaTb MepBOHaYa/bHbIE HaBbIKM PaboThl CO CNELMaNbHON NMTepaTypoil;
cthopmMmMpoBaThb 1 Pa3BUTb NOMOXKMTENbHYIO MOTUBALMIO K AanbHELLIEMY M3YYeHUIO eCTECTBEHHbIX Hayk;

Pa3BMTb NMO3HABaTENbHYHO M TBOPUECKYHD aKTUBHOCTb;
Pa3BMTb 3CTETUUECKOE BOCMPUSTME CTPYKTYPbI, (HOPMYN XMMUUYECKMX 3NEMEHTOB, pe3y/ibTaTa COOCTBEHHON AeATENbHOCTH.

BocnnTaTtenbHble:
BOCMUTATb KOJIEKTUBU3M,;
BOCMUTATL NPaBW/IbHbIA NOAXOA K OpraHm3aumm CBOero 4ocyra ;
BOCNUTaTb YOEXAEHHOCTb B MO3HABAaEMOCTI OKPYXKatoLLEero Mupa 1 He06XoAMMOCTU 3KOMIOTMYECKN rPaMOTHOIO OTHOLLIEHUSA K
cpeae obuTaHus.
1.3. CopeprkaHne nporpammebl

Yu4ebHblin nnaH (108 yacoB)

Ne ni/n Ha3BaHue pas3fenos 1 Tem KonunyecTtso
yacos
dopmbl
arTecTaumm
1 BBsegeHve B nporpammy YCTHbI onpoc
11 CobecefioBaHME C AETbMN. 2 YCTHbIN onpoc
BBoaHoe 3aHATHe.
2 [MpeameT XuMnm
21 [NoHATNA: aTOM, MONeKyna, 2 XUMNYECKUIA
3NeMeHT AVKTaHT
2.2 CTpoeHune aToma:aapo, 2 YCTHbIV onpoc

3HEepPreTUYeCKuii YpoBeHb.



2.3
2.4

2.5

2.6
31

3.2

71
7.2

CocTaB agpa aToma
aToMa:MPOTOHbI, HEWTPOHBI.
3oTonbI
Mepuoanueckmnin 3akoH O, W,
MeHzeneesa.
PU3nYeCKNe N XMMnYeckKme
ABNIEHNA

UuncTble BeLecTsa 1 CMecn.
Pa3faeneHne cmecen

3aKOH coxpaHeHua Macchl
XUMUYecKue peakLnm
[MOHATME O XMMNYECKOM
B3aVIMOLEeNCTBMN
BeLLleCTB
MprHUMNLI rparyecKoro
OTOOPaXKEHMS
peakuuii
CoBpemeHHOe nabopaTtopHoe
obopynoBaHme
PaboTa c rasamu
Pa3suTre Xxummnn. OnbITbl K.
Mpuctnn,
K.-B. Leene
Bogopog, Kucnopos n aMMmak

VcTopua xumuw.
JT1anbl B U3yYeHUN rasos u
pacTBoOpoB
PaboTta ¢ pacTBopamu. Boga
[MoHATNA: pacTBOp U
pacTBopeHue
DNEKTPONUTHYECKAA
anccoumaumsa. IneKTponnTbl U

YCTHbIN onpoc

PelueHwne

TPEHNPOBOYHBI
X YNpaXXHEHNI
PeLueHue

TPEHVPOBOYHBI
X YNPaXXHEHNI
YCTHbIN onpoc

BbinonHeHue
NnpakTU4yecKnx
3afaHuni
PeLleHne
TPEHMPOBOYHBI
X YNPaXXHEHN
TecTnpoBaHue

YCTHbIn onpoc

PeLleHune
NPaKTUYECKNX
3afjaHni
TecTupoBaHue

YCTHbIA onpoc

YCTHbIN onpoc



7.2
7.3

74

7.5

7.6

7.7

9.2

9.3

10
101
10.2

He3NeKTPONNTLI. OHLL.
KaTMOHbI 1 aHNOHBI.
Kpuctannsl
Okcngpl. Knaccugmkaums.
HomeHknatypa. ®usmyeckme
CBOICTBA OKCW/0B.
OcHoBaHuA. Knaccugpmkaums.
HomeHknatypa. ®usmnyeckume
CBOWCTBA OCHOBAHMWIA.
LLIénoum n KnucnoThl

Comm

BaneHTHOCTb. CTeneHb
okucneHus. OnpegeneHve
CTerneHn OKWUC/IEHMSA aTOMOB
XUMUYECKMX 3/IEMEHTOB B
COeANHEHUSX.
XNMUA BOKPYT Hac.
[Mpa3gHuYHaa Xxnumus
MeTannbl 1 UX CoeMHeHNS
MeTansnbl 1 X CoeanHEHNA -
CTOWNKME ©
aKTVBHble, TBEPAbIE N MATKNE,
AiparoLeHHble
MeTan/ibl OCHOBHbIX Tpymnmn

MeTannbl No60oYHbIX TPy

INeKTpoxXnmusa
["a/lbBaHMYECKUNE 3/1EMEHTbI
YCTpOICTBO baTaperiku

NN

NN

NN

YCTHbIA onpoc
YCTHbIA onpoc

YCTHbIA onpoc

PeLleHne
TPEHVMPOBOYHbI
XY MPaXXHEHNI
PelueHune
TPEHVPOBOYHBI
X YNpaXKHEHWI

YCTHbIA orpoc

YCTHbIV onpoc

PeLueHue
NPaKTUYEeCKnX
3aaHuni
PelueHwne
NpaKTU4yecKmnx
3afjaHuni

YCTHbIN onpoc
YCTHbIN onpoc



10.3

111

11.2

12.2
123

13

131

13.2

14

Koppo3ua metannos. 3awuTa ot
Koppo3uu

YKene3o. CBoMCTBA Xenesa
OCO6EHHOCTM XKenesa n
COEANHEHWIA XKenesa.
MarHetnsm
PeakuUun coeIMHEHNI Xenesa.
Xummnyeckas
pagyra
HemeTannsbl
Cepa v thochop —TMnNUYHbIe
npeacTaBUTENN
HEMEeTa/1/10B
[ranoreHbl. CXOACTBO U pa3nnyms

OKuncnuTencHo-
BOCCTAHOBWUTE/IbHbIE peakuun B
ObITY 1 B labopatopum

CeHeTMYecKas CBS3b
HeopraHM4yecknx
COeINHEHNI
MHoroo6pasve HeopraHuyecKmnx
XUMUYECKMX
BELLECTB U peaKLii

OKcnabl MeTanIoB U HEMeTas1/10B

MHOroo6pasne opraHM4eckmx
COeANHEHNI

BbinonHeHne
NPaKTUYEeCKMX
3afaHnK

BbinonHeHune
TPEHVPOBOYHbI
X YNpaXKHeHWi
BbinonHeHne
NPaKTNYECKNX
3afaHuni

BbinonHeHne
NnpakTU4ecKnx
3aaHni
TecTnposa
Hue
BbinonHeH

ne

npaxkTmnyec
KX

3aaHni

PelueHue
TPEeHNpPOoB
OYHBbIX
yNpaXHeH
Ui
BbInonHeH
ne
npakTn4yec
KNX
3aaHuni



141
14.2

14.3

144

15
151

15.2

16

16.1

16.2

MHoroobpasve coeuHeHNIA
yrnepoga
MotoLme BelLecTBa

Kpaxman u rnrokosa

OpraHu14ecKue BeLLEecTsa B
npupoge

AHann3 n 04YNCTKa BELLECTB
NHavkaTopsl. MonyyeHne v
N3y4yeHne CBOUCTB

Cnocobbl 06HapyXeHus
KaTMOHOB W aHVOHOB.
LiBeTHbIEe peakunn. AHann3
CMECK Conei

[MoaroToBKa
nccnenoBaTebCKom paboTbl U
yyacTue B KOH(hepeHUnn
Bbl6op Tembl 1 NOAroToBKa
MCCNef0BaTe/IbCKOM
paboThl
[MocTaHOBKa 3aKcnepuMeHTa

10

YCTHbIN
onpoc
BbinonHeH
ne
npakTuyec
KNX
3aaHni
BbinonHeH
ne
npakTuyec
KNX
3aaHn
PelueHwne
TPEHMPOB
OYHbIX
ynpaxkHeH
1%

BbinonHeH
ne
npakTnyec
KNX
3afaHni
BbinonHeH
ne
npakTuyec
KNX
3ajlaHnin

YCTHbIN
onpoc

BbinonHeH
ne



npakTuuec

KMX
3aaHn

16.3 YyacTue B KOH(pepeHLUH 2 Cobecefio
BaHue

16.4 [MoBTOpEHME 2

17 VIToroesoe 3aHAaTUe 1 TecTnpoBa
HVe

NToro 108

CopepxaHue kypca (108 u.)

Pasgen 1. BeepneHue.

Tema 1.1. CobeceioBaHue C AeTbMU. BBOAHOE 3aHATHE.

BbIsiCHEHMe MCXOAHbIX MPeACTaBeHNA O NPeAMeTe XUMUM 1 061aCT €8 NMPUMEHEHWS.

TexHuKa 6e30MacHOCTU. 3HAaKOMCTBO C Fpynnoi. Pacckas 0 cogepXxaHuMu MporpaMmMbl NepBoro rofga obyyeHusi. MNMpasuna noseaeHus B
nabopartopum.

MpakTuueckas 4acTb. TeXHMKA 6E30MacHOCTU B paboTe C XMMUYECKUMW peaKTUBaMW, 3MeKTpornpubopamn M HarpesaTe/lbHbIMU
npubopamu.

Pasgen 2. [NpeameT XMMUMN.

Tema 2.1. oHATNA: aTOM, MONEKYNa, 3NEMEHT.

LLIapocTep)kHeBas Mofenb MOJeKy/bl. BellecTBa BOKPYr Hac. BO3HWKHOBEHME U pa3BUTME TEOPETUYUECKUX NPEACTaB/IEHUA O BELLECTBE.

Ctuxumn Apuctotens n aToMucTrka emokputa. Pa3BuTne aTOMUCTMYECKUX NpeacTaBneHnid B Tpyaax P. boinsg u k. JanbToHa. 3akoH

MOCTOAHCTBaA COCTaBa BELLECTB.



MpakTuyeckas yacTb. 3HAKOMCTBO C KOMNEKLMEN XMMMYECKMX BeLLeCTB. [ocTpoeHMe Moaeneil MoneKyn pasHbIX BELLeCTB.

Tema 2.2. PU3nyecKne n XMMmUeckKkmne sBneHuns.

HABneHua (bl/l3l/|‘—|€CKI/Ie N Xnmunyeckume. 'opeHmne ceeun. M3yyeHune peakummn ropeHus.

MpakTuyeckana yacTs. [NNaBneHVe napaguHa. N3rotosneHne ceeun 13 napauHa Unm Mblna. AnXummnsa («30/10TON A0XAb» W NMUPUTI).

Tema 2.3. HncTble BewecTsa U CMECH.
MpupoaHbIe CMECU - BO3AYX, HEPTb, MUHEPa/bl. VI3yUyeHne KOMNeKUMA.
MpakTuueckasa yacTs. [1paBuia paboTbl ¢ BecaMun. B3BelumBaHme, NPUroToBEHME CMECE MEeTala U HeMeTasna.

PasgeneHne cMecei.

OuuncTKa BeLLEeCTB, MepekpucTain3aLms.

MpakTuyeckasa yacTb. OMbITbl MO Pa3feneHno CMeCeN.

Tema 2.4. 3aKOH COXpaHeHUA Macchl.

XUMMYecKan peakums Kak OTpaykeHMe 3aKoHa COXpaHeHUs Maccehbl.
MpakTuueckas yacTs. [1PUrOTOBNEHNE CMeCK Jlemepu.

Pa3fen 3. XuMUYecKne peaxkuunm.
Tema 3.1. NOHATUE O XMMWUYECKOM B3aMMO/ENCTBMM BELLECTB. [pM3HaKN XUMUYECKNX peakuuid. HabnogeHne NpusHakos

XVMUYECKOIN peakuuu.
Tema 3.2. MpuHUKMNLI rpa@MyecKoro oTobpaXkeHns peakumin. XMUYECKME YpaBHEHUS.
MpakTuueckas yacTb. [1pOBEJEHME NPOCTEMLLMX OMNbITOB, BbISB/IEHWE W ONCaHNE 0COBEHHOCTEN MPOTEKAHNSA Pa3/INYHbIX PeaKLiA.

Pa3gen 4. CoBpemeHHOe nabopaTopHOe 060pyAOBaHMe.
MpuHUMNbl  paboTbl  060PYAOBaHMS  XUMUYECKOW 1abopaTopun: MarHUTHble MeLllanku; Becbl MeXaHW4ecKue 1labopaTopHble,
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TOPCUOHHbIE, aHA/IMTUYECKUE; BbITSXKHON LUKa®D; MydenbHas nedb.

MpakTuyeckasa yacTb. ICNONb30BaHNE 060PYA0OBAHNA AN NPOBEAEHNS 1abopaTopHbIX paboT. PaboTta ¢ LLeHTPUGYrom, MUKPOCKOMOM,
MarHUTHOW MeLUa/IKOIA.

Pasgen 5. Pabota ¢ razamu.

Tema 5.1. Passutume xummn. OnbiTol XK. MNpuctnu, K.-B. LWeene.

«J1ecHOM ras» 1 cnocobbl «yny4LleHNs» BO3ayXa.

MpakTuueckas yacTo. ONbITbl ¢ CO2 1 O2. TexHWKa 6e30MacHOCTN Nnpu paboTe ¢ rasamu.

Tema 5.2. Bogopoga, Kucnopod, ammumak.

[MoHATVE YMCTOTHI rasa. 'peMyunid ras. MNOTHOCTb rasa.

MpakTuueckas yacThb. [10/lydeHNe BOAOPOAA, KUC/IOPOLa N aMMMaka. 3mepeHne nNaoTHOCTK rasa.

Pa3sgen 6. ictopua xummn. 3Tanbl B U3yYEHUN ra3oB U pacTBOPOB.
NcTopua TpaHctopMaumy NpefcTaBieHnid YYéHbIX O CTPYKType rasoo6pasHbiX BeLLeCTB UM Teopuu pacTBOPOB. VI3yyeHue cocTasa

Bozgyxa. OTkpbiTua M. Pesepdopaa, A. Jlasyasbe n I. KaeBeHguwa. Pa3Butve Teopun ropeHus. OnpoBepykeHWe Teopun (10rnMcToHa.
Teopun pacteopoB C. AppeHuyca n [, . MeHzeneesa.
Pasgen 7. PaboTa ¢ pactBopamn. Bopga.

Tema 7.1. TToHATMA pacTBOP U PacTBOPEHMUE.
TBépable, XMAKKMe, ra3oo6pasHble pacTBOPbl. HacbILLEHHbIN pacTBOP. HeHacbILLEHHbIN pacTBOp. IMepechILLeHHbIA pacTBop.

PacTBOPMMOCTb.
MpakTunueckas yacTb [1pUroTOBNEHME PACTBOPOB U3  XKMUAKOIO CTEKNa

«HeopraHn4yecknii nec - 3arafo4HbIn 1 NPEKPACHbIA».
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Tema 7.2. Kpuctannsl.
Kpuctannusaumsa v3 nepecbiLLieHHbIX pacTBOPOB.

MpakTuueckas 4acTs. BblpawmsaHne MOHOKPUCTA/IIOB M3 HACbILLEHHOMO pacTBopa.
MonyyaeM 1 pUcyem KpucTasl/ibl PasHoO OpMbl.

Tema 7.3. LLLEnoyn n KUCNOTEI.
PacTBopbI LUENoYent 1 KUCIoT. Boga B imsmke, XuMmumn 1 6uonorun. NpupoHble 0CMOTUYECKIME ABMEHNS.

MpakTuyeckas yacTb. YCTPAHEHME XKECTKOCTU BOAbl. INeKTPonuThbl. Auccoumaums.

Tema 7.4. Conu.

MHoroo6pasve cosneid. Conm BOKPYr Hac, UX peakumn. KpacoTa XMMUYeCKMX peakLimii.

MpakTuueckas yacTb. Kpuctanimsayus COJIEN W3 XXeNaTMHOBLIX M/IEHOK.

Pasgen 8. Xumnsa BoKpyr Hac. lNpasgHuyHas Xumus.

MpVHLMMBI JeACTBUA (heilepBepKoB, XUMMUYECKNX 3MEN, APaKOHOB, X/10MYLLEK.

MpakTuueckas uvacTb. XUMUYECKME 3MEN W [pPaKkOHbl. DOKYCbl, OCHOBaHHble Ha W3MEHEHWM LBeTa pacTBopa Mpu XMMUYECKOM
peakuun. Peliepepkn. MblnibHbIe My3bIpK, 0 YEM OHM MOTYT pPaccKasaTb?

Pasgen 9. MeTannbl N UX COeUHEHUNS.
Tema 9.1. MeTannbl U UX COEAUHEHNSA - CTOWKME U aKTUBHbIE, TBEPAbIE N MATKWE, AparoueHHble,

MeTannel B Ta6n|/|u,e MeHzeneesa. CTpoeHMe aTomMa Ha nNpuvmepe aToma MeTanna.

MpakTuuyeckana yacTb. PUNYECKME N XUMUYECKUNE CBOMCTBAa METa/1/10B.

Tema 9.2. MeTaibl OCHOBHbIX Fpynm.

CBOICTBa, CTPOEHME aToMa.
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MpakTuuyeckana yacTb. OMNbITbl C SN 1 AL

Tema 9.3. MeTannbl NO60YHbLIX rpynmn.
Megb, cepebpo, 301070, UMHK. CBOIACTBa, CTPOEHNE aToMa.
MpakTuueckas uvacTb. Kakne metannbl ectb B famne Hakanmsanua (W, Mo, N). [paroueHHble metansibl. BobigeneHne Am n Ag.

«KaccueB nypnyp». BbipallimaHue MOHOKpuUcTannoB Cu. «[epebs» Mapauenbca n KOnutepa.

Paszgen 10. SnekTpoxnmums.

Tema 10.1. ManbBaHUYECKME 3NTIEMEHTHI.
NcTopusi oTKpbITUA. ToHATKE 0 ranbBaHnKe. CocTaB U MPUHLMMBLI PaboTbl FaibBaHUYECKMX 3/1EMEHTOB.

MpakTuueckas yacTb. M3yyeHne cocTaBa v NpUHLUMNA paboTbl PasINYHbIX 3/1EMEHTOB MUTaHWUS.

Tema 10.2. YCTpOWCTBO 6aTapelku.

Pa3fo)eHne BoAbl Ha BOAOPOL W KNCNOPOA.

MpakTuyeckas yacTb. OMNbITbI C 6aTape|7|KaM|/|.

Tema 10.3. Koppo3ua meTannos. 3awmTa OT KOppo3uu.

[MpYYMHBI 1 NOCNEACTBMA KOPPO3MN MeTaslioB. 3almTa 0T KOPPO3nK.

MpakTuyeckas yacTb. OMbITbl MO U3YYEHUIO KOPPO3UN META/I/IOB U 3aLMThbl OT Heé.
Pasnen 11. XKene3o. CBOWCTBa Xenesa.

Tema 11.1. OCO6EHHOCTM Xenesa 1 CoeMHEHNIA Xenesa. MarHeTuam.

YKenesHblin BeK. XKene3o BOKpYr Hac. CTeneHn OKMUCNeHUs Xenesa. NoHATUE MarHeTu3ma.

MpakTuyeckaa 4acTb. KayeCTBEHHblE pPeaKUnN Ha WOHbI XXEe3a. lNonyyeHwne I'II/IpO(*)OpHOFO xenesa. OnbIThl, AEMOHCTpUpyowne

MarHeTu3Mm.
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Tema 11.2. Peakumu coefiMHEHWU Xenesa. XMMuU4yeckas pagyra.
OCO6GEHHOCTY COeIMHEHWI Xene3a 1 NX peakLmia.

MpakTuyeckas yacTb. ONbITbI MO NOMYYEHUIO Pa3HOLBETHBIX COeIVHEHNIA YKenesa.
XvMuyeckas pafgyra n XMMUYeCKnin cBeTogop.

Pasgen 12. HemeTann.l.

Tema 12.1. Cepa v hochop - TUNNYHbIE NPeLCTaBUTeNIN HEMETAs/I0B.
CoepauHeHVsa S n P. Xumunyeckre CBOMCTBA coeanHeHWUA S n P. AnnoTtponus.
OKMCNNTENIbHO-BOCCTAHOBUTE/bHbIE CBOMCTBA COEAMHEHWIA Cepbl 1 doctopa.

MpakTunyeckasa vyacThb. CDe|71epBepK|/| KakK npumep TUNWYHOW OKUCNNTENbHO- BOCCTAHOBUTENbHOM peakunn.

Tema 12.2. anoreHbl. CxoAcTBa U pasnnyus.
VicTopuna OTKPLITUA HEKOTOPbLIX Fa/loreHoB. [afioreHbl - onacHble 1 nosiesHble. Yem naxHeT mMope? 3ayeM opraHusmy nog?

MpakTuueckas vacTs. ONbITbI MO NOMYYEHNIO Ta/IOMEHOB.

Tema 12.3. OKMCNINTENbHO-BOCCTAHOBUTE/IbHbIE peakumnn B 6bITY 1 B nabopatopumn. OBP.
MpakTuueckas yacTh. BbiBeAeHME NATEH U MOMYyYeHNe KPacoK. XMMUYECKME BY/KaHbI.
Pasgen 13. leHeTnyeckasa cBA3b HeopraHM4eCcKUx coefvHEHUMN.

Tema 13.1. MHoroo6pasve HeOpraHM4YeCKUX XMMMUUYECKNX BELLECTB W peakLuii.

Konbua J1nseraHra.
MpakTwnueckas yacTs. [1poBeAEHME CIOXHOW uenn XMMm4yeckKnx peaKLI,VIﬁ [ANs nonyyeHusa Konew, JlnseraHra.

Tema 13.2. OKcnabl MeTanIoB U HeMeTasoB.

HeopraHunyeckuii cuHTe3. MeHeTMYecKas CBA3b HEOPraHWYECKNX COeUHEHNIA.
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MpakTundyeckas yacTb. [10/ly4eHME U CBONCTBA OKCUOB.

Pasgen 14. MHoroo6pasne opraHM4yecKnX COeMHEHWA,

Tema 14.1. MHoroo6pasne coeflMHEHWIA yrnepoaa.

HedTb, He(hTAHbIe NMNEHKW. Pa3pyLueHre NNEHOK. MOBEPXHOCTHOE HaTsXKeHVe. Bonpock! 3arpsasHeHnst OKpY»KatoLLein cpepl.
MpakTwnueckas yacTs. ONpefeneHne rajoreHonpPou3BOLHbIX.

["opeHre caxapa. MpofyKTbl NUTaHWA.

Tema 14.2. MowoLwme BeLlecTsa.

Mbina. CUHTETUYECKME MOIOLLIME BELLIECTBA.

MpakTuueckas paboTa. VI3roToB/eHME MbINa.

Tema 14.3. Kpaxman u rnokKosa.
CTpoeHue, cocTtas, Ucnosnb3oBaHve. LiBeTHble peakuun. OnpeseneHve raokosbl. CepebpeHue.

MpakTuyeckas yacThb. KaYeCTBEHHble peakUMn Ha Kpaxmasa U rKo3sy.

Tema 14.4. OpraHnyeckue BeLlecTBa B NMPUpoLe.
Benku, XWpbl, YrneBogbl, )epMeHTbI, FOPMOHbI, BUTaMUHbI M MPOAYKTbI UX NMPeBpaLLeHuil.

MpakTuyeckas 4acTb. [1POCTbIE OMbITbI C OPraHMYECKMMI BeLLeCTBaMMW.

Pasgen 15. AHann3 1 o4YmncCTKa.

HOnKaTopbl U3 NPUPOAHbLIX MaTepuanoB. Cnocobbl pasNyeHust Cone.

MpakTuyeckas yacTb. [1PpUrOTOB/IEHNE WHAWKATOPOB M3 NPUPOAHOIO ChipbA.
Xpomatorpadms 1 aKCTpakumsi. AHa/IM3 CMeCK COfei.

Pasgen 16. MoaroToBka nccnenoBaTe/lbCKOM paboTbl U yyacTue B KOH(epeHU K.
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Tema 16.1. Bbli6op TeMbl 1 NOATOTOBKA UCCNeA0BaTE/IbCKOW PaboThl.

O606LLEeHNe NpoiaeHHOro MaTepuana. Bbibop Tembl. Llenn v 3agaum paboThbl, aTanbl paboTbl Hag Heil. OCO6EHHOCTM UCMOb30BaHNSA
NHTepHeT.

MpakTuueckas yacTb. [TOUCK N paboTa C ﬂVITepaTypOVI no Teme.

Tema 16.2. [TocTaHOBKA 3KCNepnMeHTa.

MeCTo 1 posib 3KCMEepPUMEHTA B UCC/IeA0BaTE/NIbCKOW paboTe. BbiBoAbI MO paboTe.

MpakTuyeckas dacTb. [1pOBefeHNEe IKCNEPUMEHTA N aHa/IN3 ero pesy/ibTaTos.

Tema 16.3. YyacTue B KOH(pepeHL N,

MoAroToBKa A0KNAAA W MPe3eHTaLuN.
MpakTuueckas yacThb. YUacTue B KOH(epeHumn «MOUNCK», 06cyaeHne pesybTaToB KOH(PEPEHLMN 1 BbICTYMNIEHNIA 06YUaLOLLMIXCS.

Pasgen 17. ITorosoe 3aHaTHe.
NToroeast gnarHocTuka. 1loasegeHve UTOroB paboTbl 3a YUeOHbI rof. Bolibop MHAMBUAYIbHBLIX TEM 1S U3YUYEHUS IETOM.
1.4. MnaHnpyemble pe3ynbTaThl
[Mporpamma o6ecrneynBaeT [OCTMXKEHME CNefyrowmX pe3y/bTaToB OCBOEHWS MPOrpaMmMbl AOMOHUTENBHOIO
06pa3oBaHus:

JINYHOCTHbIE:
B CPOPMMPOBAHHOCTb OTBETCTBEHHOIO OTHOLLEHMA K YYEHWHO, FOTOBHOCTb WM CMOCOBHOCTU 0OYy4aroLMXCA K CaMmopasBUTUIO U

camo0o06pa3oBaHMi0 Ha OCHOBE MOTMBALIMM K 06YUYEHMIO M NMO3HaHWIO, BbIOOPY AanbHelwero o6pasoBaHns Ha 6a3e OpPMEHTUPOBKM
B MUpe npodeccnin 1 npodiecCroHanbHbIX MPeANOYTEHNA, OCO3HAHHOMY MOCTPOEHUID WHAMBMAYaNbHON 06pa3oBaTENbHON

TPaeKTOpPMK C YYETOM YCTOMUMBBLIX MO3HABATE/IbHbIX MHTEPECOB;
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B CPOPMMPOBAHHOCTb  LIENIOCTHOFO  MUPOBO33PEHUS, COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHIO Pa3BUTUS  HayKu W

O6LLECTBEHHON NPaKTUKU;
B C(HOPMMPOBAHHOCTb KOMMYHWKaTUBHOW KOMMETEHTHOCTM B OOLUEHWM W COTPYAHMYECTBE CO CBEPCTHWKaMM, CTaplUUMK W

MAaawmMMM, B 06pa3oBaTeflbHOW, OOLLECTBEHHO MOME3HOM, Y4ebHO- WCCNefoBaTe/IbCKOM, TBOPYECKOM W APYyrnx Buaax

HEATENBHOCTU,
B YMeHne ACHO, TOYHO, rpaMoTHO M3naraTb CBON MbIC/IN B yCTHOVI M NNCbMEHHOM peyn, NoHMmMaTb CMbIC/ MOCTaBNEHHOM 3afayu,

BbICTPaVBATh apryMeHTaLuio, NPUBOAUTL NPUMEPLI M KOHTPMPUMEPDI;
W MpejCTaB/ieHVe 0 XMMUYECKON HayKe Kak ctepe UenOBEeYECKOW [esTeNbHOCTM, 06 3Tanax eé pasBuTUs, O eé 3HAUYMMOCTM ANis

Pa3BUTUS LIVBUNN3ALNN;
B KPUTMYHOCTb MbILLNEHMS, YMEHME PACTO3HABATh /IOrMYECKN HEKOPPEKTHbIe BbICKA3biBaHMSA, OT/IMYATb FMMNOTE3Y OT (PaKTa;

B KPEATUBHOCTb MbILLNIEHNS, UHULIMATNBA, HAXOAYMBOCTb, aKTUBHOCTb MPU PELLEHNI 3KCNEPUMEHTA/IbHBIX M PaCYeTHbIX 3adauy;
B YMeHMe KOHTPONMPOBATh MPOLLECC U pe3ynbTaT yueGHON MCCneaoBaTeNbCKon AesTeNbHOCTY,

B CNocobHOCTb K 3MOLIMOHaJ/TbHOMY BOCMPUATUIO XUMNYECKNX 00BLEKTOB, 3afad, peLuean‘/'l, paccy>K,qu|/||7|.

MeTanpegMeTHble:
B YMEHWE CaMOCTOSITENIbHO M/IAHMPOBaTh a/bTEPHATMBHbIE MyTU [JOCTVDKEHWSt Lieneil, OCO3HAHHO BbIOMPaTb Havbonee

ahheKTUBHbIE CMOCOObLI peLleHns yUYebHbIX U No3HaBaTe/bHbIX 3a4ay;

B YMEHME OCYLLECTBASATb KOHTPO/Mb MO pe3ynbTaTy U MO Cnocoby AeACTBMS Ha YPOBHE MPOM3BOMBLHOIO BHMMAHWS M BHOCWTb

Heo6Xo1Mble KOPPEKTMBBI;

B YMeHMWe afleKBaTHO OLeHMBATb MPaBUIbHOCTb WM OLLUMOBOYHOCTb BbINOMHEHWS YUYeOHOM 3aaaun, eé 06beKTUBHYIO TPYAHOCTb M

CO6GCTBEHHbIE BO3MOXHOCTY €€ peLleHus;
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B OCO3HAaHHOE BfAfleHNe NOTUYECKUMU  [e/ACTBMSIMM  OMPEAENeHMs  MOHATUIA, 0006LUEHUs, YCTAHOBMEHWS  aHanoruii,

KnaccuuKaLmmM Ha OCHOBE CaMOCTOSITENbHOTO BblGOPa OCHOBAHWIA 1 KPUTEPUEB, YCTAHOBNEHUS POAOBU/0BbIX CBSI3€N;

YMeHUWe yCTaHaB/MBaTb MPUUYMHHO-CNEACTBEHHbIE CBA3W; CTPOUTb NIOTMYECKOE PacCyXXAeHue, yMo3ak/toueHve (MHAYKTUBHOE,
AeOyKTUBHOE 1 MO aHaiorm) 1 BbIBOAbI;

yMeHWe co3faBaTb, NPUMEHATb 1 MPeobpa3oBbiBaTb 3HAKOBO-CMMBOJSIMYECKME CPEACTBA, MOAENM U CXeMbl [N PeLleHus

y4ebOHbIX W No3HaBaTe/lbHbIX 3a4ay;
YMEHVE OpraHun30BbIBaTb y4eObHOe COTPYAHMYECTBO M COBMECTHYHO AEATENIbHOCTb C YUMTeNleM W CBEPCTHUKAMW: OnpefensThb
Lenwn, pacnipegeneHne yHKUWIA 1 poseil y4aCTHUKOB, B3aUMOAENCTBME U 06LLmMe cnocobbl paboTbl; yMeHWe paboTaTb B rpymnne:
HaxoauTb obLLee peLleHne ¥ paspeLlaTb KOH(IMKTbI HA OCHOBE COrfiacoBaHNA MO3WUMIA 1 yUYETa MHTEPECOB; CyLaTh NapTHEP];

(hopMynMpoBaTh, apryMeHTUPOBaTb 1 OTCTaMBaTb CBOE MHEHVE;
ChOPMMPOBAHHOCTb Y4ebHOU 1 0O6LLIENONL30BATENNbCKOW  KOMMETEHTHOCTU B 06M1AaCTV  UCMOMb30BaHWS  MH(OPMALMOHHO-

KOMMYHWKALMOHHBIX TexHonoruii (MKT-KOMMNeTeHTHOCTH);
nepBoHaYasibHble NPeACTaB/eHNss 06 UAESX M O METOAaX XMMWUM Kak 00 YHMBEPCA/bHOM Si3blKE HayKW U TEXHWKW, O CPeAcTBe

MOZENNPOBAHNA SBNEHWIA 11 NPOLIECCOB;

YMeHVe BUAETb XMMMUYECKYHO 3aauy B KOHTEKCTE NPoBneMHol CUTyauun B ApYTMX AUCLIMINIMHAX, B OKPYXKAIOLLIEW YKMN3HU;

YMEHME HaxoAWTb B Pa3/IMYHbIX WCTOYHMKAX MHHOPMaLMiO, HeobXoAVMMYH ANS PeLleHVst XUMUYECKUX npobnemM, U

NPeAcTaBNATb €€ B MOHATHON (hopMe; MPUHUMATL PeLleHne B YCMOBUSIX HEMONMHOM W U3BbITOYHONM, TOYHOM 1 BEPOSATHOCTHOM

MHhopmaLuu;
YMEHWe MOHVMaTb W UCMO/b30BaTb XMMUYECKME CPefCcTBa HarnsgHocTM (MOLENN, YepTeXxu, CXeMbl M Ap.) 418 uanctpayun?

WHTepnpeTauum, apryMeHTauum,
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YMeHUe BblBMraTb MMNoTesbl NPy peLleHnn yyebHbIX 3ag4a4 1 NoHMMaTb He0OX0AUMOCTb UX NPOBEPKY;

YMeHMe NPUMEHATb UHAYKTVBHbIE U AefAYyKTUBHbIE CNOCOObLI PacCy>KAeHWI, BUAETb Pas/IndHble CTPaTErMn peLLeHns 3atay;
MOHMMaHWe CYLHOCTN anropUTMUYECKUX NPeAnncaHnii U yMeHve AelCTBOBaTb B COOTBETCTBUM C NPELNIOXKEHHBIM a/irOPUTMOM;
YMeH/e CaMOCTOATE/IbHO CTaBUThb LieNn, BblompaTb M CO34aBaTb aIfOPUTMbI 419 PELLEHMS YUYEBHbIX XUMNYECKMUX MPO6eMm;
YMeHVe NaHMpPoBaTh U OCYLLECTBNATL AeATENIbHOCTb, Harpas/eHHYH Ha peLleHre 3a4a4 MUCCefoBaTe/lbCKOro Xxapakrepa.
[MpeameTHbIe:

yMeHMe paboTaTb C XMMUYECKUM TEKCTOM (CTPYKTYpUpOBaHue, U3B/eYeHne HeobXOoAMMOW WH(OpMauun), TO4HO M rpamoTHO
BblpaXXaTb CBOM MbIC/IM B YCTHOW W MUCbMEHHON  peyun, MNPUMEHAS  XMMWUYECKYKD  TEPMUHOMOTMIO U CUMBOJIUKY,
MCMOMb30BaTh  Pa3/iMYHble  SA3bIKMW  XUMWWM  (CMOBECHBIA,  CUMBOJSIMYECKUI, TpauyecKunil), 060CHOBbIBATb CYXKAEHWS,

NPOBOAWTbL KNMacCuhUKaLMIo, 10Ka3biBaTb XMMUYECKME YTBEPXKAEHUS,
BNafigHMe 6a30BbIM MOHATUIAHLIM annapaToM: UMETb NPeACTaBleHMEe O XMUMUYECKOM 3/1EMEHTE .BMafeHne CUMBO/bHBIM $13bIKOM

XUMUN, 3HaHNE XNMUNYECKUNX q)opmyn;

YMeHMWe BbIMONHATb pacyeTHble NpeobpasoBaHust GOPMyN, MPUMEHSATb UX AN PELLeHMS YYeBHbIX XMMUYECKMX 3adady W 3adad,

BOSHUKaOLWKNX B CMEXHbIX yL-IEGHbIX npegmeTax,

B yMeHNne Mnosib3oBatbCA XMMNYECKNMU (*)OpMyJ'IaMI/I M CaMOCTOATE/IbHO COCTaBJ/IATb (*)OpMy.l'IbI 3aBUCUMOCTE M € » , BENNYMHAMMU

Ha OCHOBEe 00006LEHNA YaCTHbIX Cy4aeB U 3KCMNEPUMEHTA,

YMEHNE pellaTb 3ajayn MO YPaBHEHUAM U Q)OpMyﬂaM , MPUMEHATL NOJIYYEHHbIE YMEHUA ANA PEWEHNA 3afady U3 XUMUN,
CMEXXHbIX NPeaMeTOB, MPaKTUKN,

OBNnafieHne CUCTEMOWN (YHKLUMNOHANbHbLIX MNOHATUA, (PYHKUMOHANbHBLIM $3bIKOM W CUMBOJ/IMKOW, YMEHME CTPOUTb TrpaduKkn

3aBMCMMOCTM BE/INYUNH, ONUCbIBaTb UX CBOWCTBA, MCMOMb30BaTh (*)yHKLI,I/IOHLIJFbHO—Fpa(*)I/ILIECKI/Ie npeacrtaBsneH», aon, onncaHnAa m
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aHa/In3a XMMNYECKNX 3aiad W pPeasibHbIX 3aBMCMMOCTE;
B OB/najeHne OCHOBHbIMU cnocobamu npeacrtaBneHna 1N aHa/in3a CTaTUCTUHECKUX AaHHBLIX; YMEHWE TPOrH03npoBaTb OTKPbLITUE

HOBbIX BELLECTB;

B YMeHVe MPUMEHSATb M3YUYEHHbIE MOHATUS, Pe3ynbTaTbl U METOAbl MPX PEeLUeHUN 3aday W3 PasINYHbIX Pa3fenioB Kypca, B TOM
umcne 3adad, He CBOAALLMXCSA K HEMOCPeACTBEHHOMY MPUMEHEHWNIO U3BECTHbIX a/lfOPUTMOB.
CTpyKTypa 1 cogepxXaHue nnaHupyeMblX pe3y/nbTaToB OCBOEHWS OCHOBHOW 06pa3oBaTe/lbHOM MPOorpaMMbl OCHOBHOIO OOLLEro
obpa3oBaHMsA afleKBaTHO OTpaxaloT TpebosBaHWa CraHfapta, nepefaroT cneunduky 06pasoBaTenbHOro  NpoLecca,

COOTBETCTBYHOT BO3PACTHbIM BO3MOXHOCTAM 06YYatOLLIMXCA.
Pa3fen 2. Komnaekc opraHu3aLnoHHO-Neaarornyecknx yCcnoBuii

2.1. dopMmbl aTtTeCcTaummn

- (DOPMbI OTCNEXWNBAHUA N (PUKCALUM pPe3ynbTaTos:

B npouecce 06y4yeHNs OCYLLECTBNAETCH KOHTPO/Ib 38 YPOBHEM 3HaHWUIA M YMEHMIA 0ByYatoLMXCA. 3HaHWUA 1 YMEHUS MPOBEPAIOTCA
NMOCPEACTBOM  BbIMOMHEHNA 0OYy4YalOWMMMUCA MPAKTUUECKMX PaboT B XMMUYECKOW nabopaTopuu, MOArOTOBKM CaMOCTOSITE/IbHbIX
nccnenoBaTesib,CKMX paboT. YPoBeHb YCBOEHWA MPOrpamMMHOro Martepvana onpefenserca rno pesynbTaTaMm BbINOHEHUA NPaKTUYECKNX
paboT. C KaxabIM pebeHKOM 0TpabaTbiBatoTCA Hanbosee CNoXHbIe 3KCMEPUMEHTDI, 34eCb HEOOX0AMMO BHUMATE/IbHOE, YyTKOe 1 106poe
OTHOLLUEHMe K Kaxaomy. Bblbupaetcsi gnddepeHUMpoBaHHbIN MoAX04 K 06yvatolleMycs, BCe yaauu MOOLLPSAOTCS, BCE HeLOYETH
TaKTUYHO U MATKO UCnpaBnstoTcs. KOHTPONMpyeTca KayecTBO BbIMOSIHEHUS MPaKTMYECKMX paboT Mo BCEM pa3fenam.

B TeuyeHWe yu4ebHOro roaa o6y4atoLmecs y4acTBYHOT B XMMUYECKMX ONMMMMAAAX U KOH(EPEHLMSX .

q)OpMaMI/I noaBegeHNA WNTOroB pa6OTbI MoryT ObITb: OTKPbITblE 3aHATWA, TBOPYECKaA 3allTa, CaMOOLEHKa, KO/IJIEKTUBHOE

obcyxaeHve n ap.
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AToroBas oOLEeHKa OCyLLEeCTBNSAETCH B (POPME AEMOHCTpauMn NydlinX paboT Ha 3aHATUAX KPy)XKKa nepef OAHOKMIACCHUKaMU W
poauTensmMu. Jlydwme paboTbl OTMEYaKOTCs rpamoTamu, AvnjaoMamu, nogapKamu.
- (hopMbl NpeabsABNEHNS N AEMOHCTPaLUNN Pe3ynbTaToB:
N BXOJHOW KOHTPO/b —1POBOAMTCA B Hayase 0byyeHuns, onpeaensieT ypoBeHb 3HaHWI pebeHKa (cobeceoBaHKe C 06y4YaloOWMMUCS B
Havasne roga);
B TEKYLUMA KOHTPO/b - NMPOBOAUTCA Ha KaKOOM 3aHATUMW: aKLUEHTMPOBaHWE BHUMaHWA, NPOCMOTP pabor;
B POMEXYTOUHbIA KOHTPO/Ib —1IPOBOANTCS MO OKOHYaHWM M3yYeHUsi OTAEMbHbIX TeM: AWAAKTUYECKME Mrpbl, TECTOBbIE 3afaHus,

BUKTOPUHbI.
B UTOrOBbIli KOHTPONb -  MPOBOAMTCA B KOHLE Y4eOGHOro roja,  OMpefensieT YpPOBeHb OCBOEHWSI MNporpaMmbl  (3awmTa

VCCNeaoBaTeNbCKO PaboThl, COGECejOBaHME B KOHLE rofa).
B nporpamme WCMonb3yeTcs rnokas PeldTUHroBas CUCTEMA OLIEHKWU [AOCTMXKEHWUI 06yyatolimxcs Mo onpefeneHHbIM

KPUTEPUSM:
- BbINOMHEHME ONpPeAenéHHOro KoNM4yecTBa NPaKTMUYeCKMX paboT, Korda Kaxaas npakTuyeckas paboTa OLEeHMBAeTCs onpeaeneHHbIM

KOMIMYeCcTBOM GansioB;
- MOABeAEHNe UTOrOB B KOHLIE KaXKAoro nonyrogus (AHeapb, Maw);
- CUCTEMA HarpakeHums W MoOoLLpeHns obydarowmxcs, nydline obydarowmecs, HabpaBLUMe HambOosbLUee KOMMYecTBO 6asinos,

HarpaXaarTcs rpamMoTamy 1 Npusamu;
- OpraHu3aUusi KOHTPO/S 3HaHUIA MPOUCXOAWT Ha OCHOBE CamMOpeqieKcu 06YyUatoLLLEroCs.
Pedhiekcust NMoOMOraeT OMNPeAennTb CTEeMeHb [JOCTUXKEHWSI MOCTABNEHHOW LMW, MPUUMHBI UX [OCTUMDKEHUS WM HaoBopoT,

,quICTBeHHOCTb TeX WM MHbIX CNOCO60B K METOAOB, a TaKXKe NMPOBECTN CaMOOLIEHKY.
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2.2. OLUeHOYHbIe MaTepuansl
Mpn oueHUBaHMKN YYeBHbIX LOCTUXKEHWI YyallMXCcs NO AONOMHUTENBHOW 06LLe06pa3oBaTe/ibHOM 06Lepa3BMBatoLLeil nporpammve

«XUMUA B ONbITAX»» NUCMO/Mb3YHOTCA:
. [AnarHocTuka ycBoeHusi maTepuana, B npoLecce 0byyeHus Mo 06LLeobpa3oBaTe/lbHON 06LLEPa3BMBaAtOLLIEN NPorpaMmMe «XUMms

B OMbITax».
e VHauBMayanbHas Kapta yyeTa pe3ynbTaToB UHTENNEKTyalbHbIX CMIOCOGHOCTEIA.
NHhopMaLMoHHas KapTa yyeTa pe3ynbTaToB 00y4YatoLmMXCcs y4acTis B MepPONPUSATHSIX Pa3HOr0 YPOBHS.

OLEeHOYHbIE MaTepuasbl MPOrpaMmMbl pa3paboTaHbl C YYeTOM TPeOOBaHWUIA K CTAPpTOBOMY YPOBHIO OCBOEHUSI YYEBHOro maTtepuana.

OXnpaemble pe3ynbTaThl:
0 nonyyaT npefcTaBneHne O CTPOEHUM aTOMa, MOHaX W MOJIeKyNax, O KacCUPUKALMN HeopraHNMYeCKUX COeAMHEHWA Ha KWUCNOTbI,

OCHOBAHWS ¥ COMK, 06 aHa/IM3e 1 CUHTE3E,
0 MPUOBPETYT OCHOBHbIE HaBbIKN MPAKTUYECKOW PaboTbl B nabopaTtopum, 6yayT BbIMOMHATL NPOCTEMLLME NabopaTOpHbIE Onepauuu;

MPOSBAT UHTEPEC K COBPEMEHHbIM MPo6ieMaM XMMUX 1 K UCCNeaoBaTeNbCKOol paboTe B 3TO Hay4HOW 061acTy;

C(hOPMUPYIOT NPEACTABNEHNE O KPAcOTe XMMMUYECKOTO 3KCMEPUMEHTA,
Pa30BbIOT YyBCTBO OTBETCTBEHHOCTM MPU BbIMO/IHEHWN XUMUYECKOTO KCTIEPUMEHTA

CUCTEMATU3NPYHOT CBOWM 3HAHWS B 06/1aCTU XUMUW, CO3AaAyT HeoOXoauMyto 6a3y 1 nepexofa K Yriy6néHHOMY WU3yUeHuHo

OTA€eNbHbIX Pa3fenoB XUMUK;
0 oyayT YMeTb CaMOCTOSTENIbHO MPOBOAWTL 3KCMEPUMEHTbI M BECTU WUCCEN0BaTeNbCKYH PaboTy B NabopaTopuu;

0] OCO3HaKT eANHCTBO MaTepnas/ibHOro Mmpa Ha OCHOBE XMMMUYECKOIo Nnoaxoda K CTPOEHUHKO BELLECTBa,

0] OCBOAT 3KOJIOrNMYEeCKME aCneKTbl BANAHNA XUMAWN Ha NOBCEAHEBHYIO XXN3Hb,
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0 MPUOBPETYT MOTMBALMIO Ha AasibHelLee U3yYeHne eCTECTBEHHbIX Hayk;
0 Hay4aTCs CaMOCTOATENbHO paboTaTh CO CrneunanbHOM XMMUYECKOW NUTEpaTypoi;
0 MPUOBPETYT HaBbIKW MOArOTOBKW [OKNAL0B W BbICTYM/IEHNIA Ha KOH(EPEHLMAX.
KpuTepuun ypoBHS 0CBOEHUSI y4ebHOro matepuana:
* - BbICOKWIA YpOBEHb - 00Yy4aroLIMIA OCBOMS MPaKTUYECKN Becb 00bEM 3HaHWin 100-79%, NpedyCMOTPEHHbIX MPOrpammon 3a
KOHKPETHbIN Nepurog;
e - CpefHWI YPOBEHb - Y 00y4aroLmx 06bEM YCBOEHHbIX 3HaHWI cocTaBnsieT 80-50%;

* - HU3KWNIN YPOBEHb - 06yyvatoLLmiica oBnagen meHee Yem 50% 06bEMA 3HAHWUIA, NPeAYyCMOTPEHHbIX MPOrpaMMoN.

2.3. Ycnosusa peanusaynm nporpamMmmel

MaTepmaano-TeXqueCKme ycnosua. [ns 3Ct)¢)eKTI/IBHOI‘/JI peanm3aynn nNporpamMmbl HeO6XO,£I|I/IMa MaTePUa/IbHO-TEXHNYECKAA

6asa:
1 YuebHbIi KabUHET, COOTBETCTBYIOLWMI TpeboBaHusaM: -CaHlMnH 2.4.4.3172-14 «CaHUTapHO-3NUAEMMOIOrNYeckmne TpeboBaHms

K YCTPOWCTBY, COAEPXaHMIO N OpraHM3auun pexxmmMa paboTtbl 06pa3oBaTe/ibHbIX OpraHu3auuii JOMNoMHUTEIbHOr0 06pa3oBaHNsA AeTein»
(temnepatypa 18-21 rpagyc Llenbcus; BnakHOCTb Bo3gyxa B npegenax 40-60 %, mebenb, COOTBETCTBYHOLWAA BO3PaCTHbIM
0cobeHHoCTAM feTer 12-15 neT); AN peanmsayum nporpaMmbl

m OO6opypaoBaHVe U MaTepuasbi:

B KOMMNbHOTEP;

B MeauanpoeKkTop.
B CTaHAAPTHbIA HABoP XMMUYECKMX PEaKTUBOB (KWUCMOTbI, LUENOYN, OKCUALI, COMN);
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B VI3MEepUTe/bHbIE MPUGOPSI;

B CTeK/sHHas 1 hapdopoBast nocy/a;
B METa/IIMYecKue LTaTuBbI;

B HarpeBaTe/ibHble NPUGOPHI;

W BECh;

B MWKPOCKON.
B KauecTBe AMAAKTUYECKMX MaTepuasioB WCMONb3YIOTCS HarnsaHble Mocobus: Tabnuua pacTBOPMMOCTY U Mepuoanyeckas

Tabnmua [. V. MeHaeneesa; KOMNEKUWM NOME3HbIX UCKOMAeMbIX, MOYB, HE(TK, LLKaNa TBEPAOCTU U T.M.
B KauecTBe METOAMYECKMX MaTepuasioB MPUMEHSHOTCS pas/iMuHble Ny6aukauum no xumum (cM. CnMCOK NMTepatypbil),
MeTONYECKMX Pa3paboToOK W NNaHOB KOHCMEKTOB 3aHATUIA; METOAMYECKMX YKa3aHUIA U peKOMeHAALIMIA K NPaKTUYECKM 3aHSTUAM.
NH(opmaloHHOe obecneyeHmne: MeTOAMYECKME Pa3paboTKM MO BCEM TeMaM, CLieHapuM NpoBeeHUs MepOnpUSTUI, WHTEPHET-
MCTOYHMKM, CXEMbI, OMPOCHbIE 1 TEXHOMOrMYECKME KapThbl.
KagpoBoe o06ecneyeHve. [ononHWTENbHYO 006LLe06pa3oBaTebHY0 06LLEPA3BMBAOLLYIO MPOrpaMMy «XUMUS B OMbITax»

peann3yeT yumTeNb XUMWKW , UMELIWIA [ONONHWUTENbHOE 06pa3oBaHWe MO MporpaMmamM MOBbILLEHWS KBaIMUKaLMKU B 061acTy

WNHK/TO3MBHOI0 06pa3oBaHuis.
2.4. MeTognyeckne matepuansl

MeToauka 06y4eHust npeanonaraeT AOCTYMHOCTb M3naraeMoin MHAopMauun ans Bo3pacTa 00YyYatoLMXCs, UTO A0CTUraeTcs 3a
CUYET HArnsAHOCTM W HepaspbIBHOW CBS3M C MPaKTUYECKUMMU 3aHATUSMU.  DOpMbl 3aHATUIA ONpeaenstoTcs HamnpaBneHHOCTAMU

nporpammbl 1 eé 0COBEHHOCTAMMN. lNporpamma BKIKOYAET KaK TEOPeTUYECKME U MPaKTUYECKME 3aHATUA B y‘—IE6HbIX KabuHeTax, TaK U

3KCKYPCWOHHbIe BbIXO/lbl HA TEPPUTOPUID YUPEXAEHNS U CBOE MECTHOCTM.

26



dopMbl OpraHM3auuMmM y4yebHOro 3aHATMA. opaya TEOPETMYECKOro MaTepuana OCYLIECTBNsSeTCs B (hopme MNpoBeAeHMs
TPaANLMOHHBIX N KOMOVMHMPOBAHHbIX 3aHSTUWIA, NEKUUIA C OJHOBPEMEHHbIM MOKA30M WNMKCTPaUuii, BMAeOMAaTepuasnoB, Npe3eHTaLui,
NEMOHCTPALMOHHbIX ONbITOB. [lojaya MpaKTWYECKOro MaTepuana OCYLUECTBNsSeTCA B (opMe  WHAMBUAYaAbHO-TPYMNMNoBbIX

CaMOCTOSITE/bHbIX PaboT, NPaKTUYECKUX 3aHATUIA.
[N [OCTVMXKEHMS LenM W 3adad nporpammbl MpeayCcMaTpuBatOTCS COBPEMEHHbIE MefarornyeckMe 1 MHGOPMaLMOHHbIe

TEXHOOTNN.
° NrpoBbIE TEXHOMOI NN,
* MPOEKTHasA TEXHOMOI U4,

. TEXHO/I0rA NPo6/IEMHOI0 06yYeHs;

. 3[,0p0BbecheperatoLme TeXHOIOrnN;

. NKT-TexHonoruu;

. TEXHOMOrNA PasBUTUA KPUTUYECKOTO MbILLIIEHNS;
. TEXHONOrNA Pa3BMBalOLLLEr0 00YYeHNS;

. rpynnoBble TEXHOMOMMH;

. TEXHOMOMNN YPOBHEBOW AnhdhepeHumaLmm.
B nepvog 0byyeHns Ang npoBefeHns 06pa3oBaTelbHON AeaTeNbHOCTU UCNOMb3YHTCA Creaytowme MeToApbl:
0  0OBbACHUTE/IbHO-UNMKOCTPATUBHBIA (06s3aTeNlbHas TeopeTMyecKas 4acTb, paboTa C WIMOCTPATMBHBLIMW - MaTepuanamm,

COCTaB/IEHMe MPAKTUYECKMX 3aAaHNi);
n NPOGNEMHBIIA (Npo6nemMHoe M3N0XKeHWe MaTepuana Npu U3yyYeHU BOMPOCOB 3KOMOTUM, HAy4yHO 3TUKM, NpY aHanmse

MepPCNeKTUBHbIX HaNpaBneHWlA Pa3BUTUS HayKK),
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n NpaKTUYeCKMin (06s13aTe/NbHbIE MPAKTUYECKME PabOoThl Ha KaXKAOM 3aHATUN), 5 5

O ,u,gﬂTeanOCTHbm (BBefleHNe VHAMBUAYANbHbIX 334aHUM W CAMOCTOATENLION. [535665) Thl © JTEPATYPOR, - yHacThe
00yyaroLLMXCA B KOHPEPEHUMSAX U 3KCKYPCUSAX).

MeToanyeckue N MjakTuyeckne Mmatepuasibl:

- MeToA4nYecKune pa3paboTkM Mo TeMam,

- Ha/IM4Me HarnsagHoro marepuana;

- HaMYMe AEMOHCTPALMOHHOIO MaTepuana,;

- BUAEO(UNbMBI;

- pa3gaTouHbIA MaTepuarn;

- MH(OPMaLMOHHbIE KapTOUKW.

- AN0aKTUYECKNE KapPTOYKWU;
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KaneHgapHo-TeMaTM4ecKoe NiaaHnpoBaHue

K paboyeii nporpamme AONOSIHUTENbHONM 06LLe06pa3oBaTe/lbHON 06l epa3BuBatoLLeli nporpamme
«Xumusa B onbiTax» (rpynna 12-15 ner)

Meparor: Capkaposa Pacuat Jk6epbybaeBHa.

KonmnyecTBo yacos: Bcero - 108 B rog; 3 pasa B Hefento no 1 uacy
MnaHMpOBaHKe COCTaB/IEHO Ha OCHOBE [OMOHUTE/LHO 06pa30BaTeNbHOM 06LIEpa3BUBatOLLE NPOrPaMMbl eCTECTBEHHOHAYUYHOM

HarnpaBfeHHOCTU «XUMUA B OMbITax»

No n/n Jata Tema 3aHATUA CopepkaHne Konunue Tun 3aHATUA
MnaH  dakT CTEO
4acos
1-2 CobecesioBaHue ¢ BbIACHeHMe UCXOAHBIX 2 O3HakoMuTeNbHOE
feTbMun. BBogHOE npeacTaBneHnii 0 npeameTe
3aHaTVe. XUMWUK 1 0bnacTu eé
NPUMeHeHus.

TexHuKa 6e30MacHOCTU.
3HaKOMCTBO C rpynnoii. Pacckas
0 CoflepXXaHuK nporpaMmbl
MepBoro roga oby4yeHms.
MpaBunia NoBeseHns B
nabopatopumn. TexHUKa
6e3onacHocTy B paboTe C
XUMUYECKMUN peakTuBamu,
aneKTponpuoéopamm
HarpesaTe/lbHbIMK NpubéopaMu
3-4 MpegmeT xumnn. Tena 2 Kom6uH1poBaHHOe

N BellecTsa. ATOM.

Monekyna.

XUMUYECKUNIA 3NEMEHT.

MpocTble 1 CNOXKHbIE

BeLLeCTBa.
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5-6

10-11

12-13

14-15

CTpoeHure aToma: A4po,

3HEpPreTUYeCKnii
ypoBeHb. CocTaB Afpa
atoma: NpPOTOHbI,
HEMTPOHbI. M3oTonbl.
MeproanyecKnin 3aKoH
O. V. MeHpeneesa.

P U3NYECKNIA CMbICTT
aToMHOro(nopsaKoro)
HOMepa XMMUYECKOro
afemMeHTa, HoMepa
rpynnbl 1 nepuoga
NepuoanNYecKo
CUCTEMbI. 3HaYeHue
Mepwoanyeckoro
3akoHa . W
MeHpeneesa. .
dunsnyeckre n
XUMWYECKME SBMIEHUS.

YucTble BeLLecTsa n
cmecwn. PasgeneHue
CMecei.

3aKOH CoXpaHeHus
Macchbl

3HAKOMCTBO C KONMeKLyel
XMMMNYECKNX BELLIECTB.
MocTpoeHne mogeneli MONeKyn
pasHbIX BELLECTB.

O3HakoM/eHne C PU3NYECKIMU
N XUMUYECKUMU ABIEHNAMMN.
13yyeHre peakuun ropeHus.
3rotoBneHve ceeun u3
napaguHa uin mMbina. AnXMmms
(«30M10TON AOXAb» N NUPUTbI).
MpupoaHbIe CMecK - BO3AyX,
He()Tb, MUHepasbl. 3yyeHue
KONNeKLWA.

MpaBvna paboTbl C BECAMU.
B3BelumBaHve, NpUroToB/eHne
CMeceli MeTasina 1 HemeTana.
PasgeneHve cMeceid.

OuncTKa BeLLeCTB,
repekpucTann3aLms.
XnMmyeckasa peakuma Kak
OTpaXKeHWe 3aKoHa CoXpaHeHus
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Kom6uHrpoBaHHOoe

KOMGUHMpPOBaHHOe

3yueHne HOBOro
matepuana v
nepBMYHOE
3aKpereHne HOBbIX
3HaHWIA.

3yueHre HoBOro
maTepuana u
NepBMYHOE
3aKpenneHne HOBbIX
3HaHWIA.

3yuyeHne HoBOro
MaTepuasia n



16-17

18-19

20-21

22-23

24-25

26-27

lMoHATKE O
XUMUYECKOM
B3aUMOZENCTBUN
BELLIeCTB.

MpuHUMNbI
rpatmyeckoro
0TOOPaXEHMS
peakuuii

CoBpemMeHHoe
nabopaTopHoe
060opyaoBaHue.

Pa3BuTtne xummu.
OnbITbl K. MNpuctan,
K.-B. LUeene.

Bogopoa, kucnopog u
aMMUaK.

cTopusa xumumn.
3Tanbl B U3yyeHnu
ra3os 1 pacTBOPOB.

Macchl.
MpuroTtosneHne cmecun Slemepw.

W3yueHve n HabnogeHne
MPU3HAKOB XMMUYECKIMX
peaKLuuii.

XUMUYECKME ypaBHEHUS.
MpoBegeHne NPOCTENLLNX
OnbITOB, BbISB/IEHWE W ONCaHKE
0COBEHHOCTEN NPOTEKaHWS
Pa3/IMYHbIX peakuuii.
3HaKOMCTBO C COBPEMEHHbIM
nabopaTtopHbIM 060PYA0BAHMEM.

OnbiTel ¢ C02 1 02. TexHuka
6e30MacHOCT Npu paboTe C
rasamu.

[NoHATME YNCTOTHI rasa.
"pemyunin ras. MAOTHOCTb rasa.
MonyyeHve Bogopoaa,
Kucnopoga v aMmMmmaka.
13mepeHne NnoTHOCTM rasa.
VcTopusa TpaHchopmaumm
npeACTaBeHNI YUYEHBIX O
CTPYKType rasoobpasHbIxX
BELLECTB M TEOPUM PacTBOPOB.
3yueHure cocTaBa BO3ayXa.
OTtkpbITusa . Pesepthopga. A

3l

nepBUYHOE
3aKpensieHne HOBbIX
3HaHWIA.

3yyeHne HOBOrO
marepuana u
nepBrYHOE
3aKpensieHne HOBbIX
3HaHWIA.
Kom6rHupoBaHHOe

V3yyeHne HoBOro
marepuvana u
nepBUYHOe
3aKpensieHne HOBbIX
3HaHWUIA.

3yyeHne HoBor 0
marepvana u
nepBMYHOe
3aKpen/ieHne HOBbIX
3HaHWUIA.
Kom6rHmpoBaHHoOe

3yuyeHre HOBOrO
maTtepuana u
NepBMYHOE
3aKpenneHme HOBbIX
3HaHWIA.



28-30

31-33

34-35

36-37

38-39

[NoHATUA: pacTBop M
pacTBopeHue

DneKTpnyeckas
amccoumaums.
DNeKTPONUTLI K

He3aNeKTPonuTbl. VIoHbL.

KaTnoHb! 1 aHWOHBI.
KpucTannsl.

Okeungpl.
Knaccugmkaums.
HomeHKnaTypa.
dun3myeckune CBONMCTBA
OKCWA0B.

OcHoBaHu4.
Knaccugmkaums.
HomeHKnaTypa.
dun3myeckune CBONCTBA

NaByasbe u . KaBeHauLa.
PasBuTre Teopun ropeHus.

Onposep>keHne Teopun

dnorucToHa. Teopun pacTBOpPOB

C. AppeHnyca n . .
MeHaeneesa.
TBépable, XX1AKKe,

razoobpasHble PacTBopbI.

HacbILLEeHHbI pacTBop.

HeHacbILLEeHHbIN pacTsop.
MepecbILLeHHbIA pacTBOp.

PacTBOpPUMOCTb.

MpuUroToBNEHNE PACTBOPOB.

Kpuctannmsauns us

NepecbILeHHbIX PacTBOPOB.
BblpaliyBaHne MOHOKPUCTa/1/10B
13 HaCbILLIEHHOr0 pacTBopa.
MonyyeHne w1 3apucoBKa
KpUCTa/1N0B pa3Holi (hopMbl.
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KombuHnposaHHOe.

KoM61HMpOBaHHOe

KombuHmposaHHOe

KombuHvpoBaHHOe

KombuHmposaHHOe



40-42

43-45

46-48

49-50

51-52

53-54

55-56

OCHOBaHWA.
LLIEnoun n Kncnotel.

Conn.

BaneHTHOCTb. CTeneHb
OKWCNeHWS.
OnpegeneHune cTeneHu
OKWC/IEHNS aTOMOB
XNUMUNYECKNX
3/IEMEHTOB B
COeLINHEHUSAX.

XnMunst BOKPYT Hac.
MNpasgHuyHas XuMus.

MeTansbl U UX
COeIMHEHMS - CTOWNKMe
n

aKTuBHble, TBEpAbIE U
MArKWE, AparoLeHHbIe.
XUMUYECKMe CBOICTBA
METa/1/10B

MeTannbl OCHOBHbIX

rpynn.

PacTBOpbI LLENoYein 1 KACNOT.
Boga B msnke, xummmn n
6uonorun. MpuposHbie
OCMOTUYECKIME ABNEHUS.
YcTpaHeHue XECTKOCTU BOfb.
AnekTponuTel. Juccounaums.
MHoroo6pasue coneir. Conm
BOKPYT Hac, UX peakuun.
KpacoTa XMMMUYecKux peakumi.
Kpuctannusaums conein u3
YKeNaTUHOBLIX M/IEHOK.

MpUHLUMNBI LeincTBUSA
(heliepBepKOB, XUMNYECKNX
3Mei1, ApaKoHOB, XJIOMNYLLEK.
®oKyCbl, OCHOBaHHbIe Ha
M3MEeHeHVN LiBETa pacTsopa npu
XVIMUYECKOW peakuum.
MeTannbl B Tabnmue
MeHpgeneesa. CTpoeHne aToma
Ha npvMepe aTtoMa MeTasina.
Pun3nyecKmne N XMMNYeckme
CBOWCTBA MeTasI/I0B.

CBoIiCTBa, CTPOEHME aToMa.
OnbITbl ¢ Sn n AL
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KoMGMHMpOBaHHOE.

KombunH1poBaHHoe

KoMGUHMpOBaHHOE

KomM6rHmpoBaHHOe

3yyeHre HOBOro
martepuana un
rnepBuYHOE
3aKpernneHne HOBbIX
3HAHWIA.
KoM6rHMpoBaHHOe

KomGMHMpOBaHHOE



57-58

59-60

61-62
63-65

66-67

68-69

MeTansibl NO60YHbIX
rpynn

[TanibBaHMYeCKNe
3/IEMEHTHI

YCTpOINCTBO GaTaperku
Kopposus meTannos.
3awmrta 0T Kopposuu

OcobeHHOCTK Kenesa u
COEAMHEHWIA XXenesa.
MarHeTn3am

Peakuumn coeauHeHwni
xenesa. Xummyeckas

padyra

Megb, cepebpo, 3071070, LMHK. 2
CBOIiCTBa, CTPOEHME aToMa.

Kakve meTansibl ecTb B namne
HakanmeaHua (W, Mo, N).
LparoueHHble MeTanbl.

BbigeneHvne An n Ag. «Kaccues
nypnyp». BblpawuBaHme
MOHOKpucTanios Cu.

«[lepeBba» [MapaLensca u

FOnuTepa.

Victopusa oTKpbITUSA. [MoHATME O 2
ranbBaHvke. CocTas 1

MPUHUMNBI paboThbl

ra/ibBaHM4YecKnX 3/1eMeHTOB.

3y4yeHne cocTasa 1 npuHUmMna

paboTbl PasIMYHbLIX 3/IEMEHTOB
nuTaHNs.

OnbITbl ¢ 6aTapenkamu. 2
MpWYnHBI 1 NOCNeACTBUS 3
KOppo3un MeTasifoB. 3awyta ot
Kopposuu.

OnbITbl MO M3YYEHUIO KOpPO3nn
MeTa/1/10B U 3alnTbl OT Hee.

>Kene3o Bokpyr Hac. CTeneHu 2
oKuCneHns xxenesa. MNoHATHe
MarHeTusma.

. KayecTBeHHble peakumn Ha

MOHbI XKenesa. OnbIThl,
[AEMOHCTPUPYIOLLME MArHeTU3M.
OCO6EHHOCTW COeAMHEHWI 2
Xenesa v UX peaxkuuii.

OnbITbI NO NONYYEHUIO

Pa3HOLBETHbIX COEAMHEHWI

Xenesa.
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Kom6uHmpoBaHHOe

13yueHne HoBOro
matepuana un
nepBuUYHOE
3aKpeneHne HoBbIX
3HaHu.

KombuHmnposaHHoe
KombunHmpoBaHHoe

Kom61HMpoBaHHOE

KomGMHMpoBaHHOE



70-72

73-75

76-7X

79-80

81-83

84-85

Cepa v hocgop -
TUNNYHbIE
npeacTaBnTeNn
HemeTa/110B

["anoreHbl. CX0ACTBO U
pasnuunsa

OkuncnuTensbHo-
BOCCTaHOBUTE/IbHbIE
peakumun B

ObITY 1 B naboparopmu
MHoroo6pasue
HeopraHM4ecKmx
XUMUNYECKNX

BELLECTB W peakuuii
OKcnabl MeTasnoB U
HeMeTas1/10B

MHoroobpasue
COeIMHEHUIA yrnepoaa

XUMUYecKas pagyra un

XUMUYECKMIA cBETOOP.

CoepgnHeHna S n P. Xnumnyeckue 3
CBOICTBa coeUHEHNIA S 1 P.
Annotponus.

OkucnuTensHo-

BOCCTAHOBUTE/IbHbIE CBONCTBA
COefIMHEHWIA cepbl 1 Gocdopa.
deliepBepKn Kak npumep

TUNWUYHOW OKUCNNTENbHO-
BOCCTaHOBUTENbHOW peakLiuu.

cToprsi OTKPbITUS HEKOTOPbIX 3
ranoreHoB. asioreHsb -

onacHble 1 rnonesHble. Yem

naxHeT Mope? 3a4emM opraHu3My

nop?

OnbITbl MO MNONYYEHUIO

raloreHos.

OBP. 3
BbiBeaeHne NATeH ¥ NosyyeHve
KpacoK. XUMUYeCKne BY/IKaHbI.

Konbua JlnseraHra. 2
MpoBeaeHNe CNOXHOWA Leni
XUMUYECKMX peakumnii ons

nonyyeHuns Koned, JlnseraHra.
HeopraHuyeckunii CMHTe3. 3
"eHeTMYecKas CBA3b

HeopraHM4ecknx CoefVHeHWUN.
Mony4yeHue 1 CBOCTBa

OKCW[0B.

Hedtb, He(pTAHbIE MAEHKMN. 2
Pa3pyLLeHne NIEHOK.

[MOBEPXHOCTHOE HATSXEHVE.
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13yyeHve HOBOroO
martepuana u
nepeuyHoe
3aKpensieHne HoBbIX
3HaHWIA.

KomM6uHMpoBaHHOe

KombrHupoBaHHOe

KOMGWHMpOBaHHOE.

KomGMHMpoBaHHOe

Kom6rHmpoBaHHOe



86-87

88-90

91-93

94-95

96-97

98-100

MotoLue BelLecTsa

Kpaxman v rnokosa

OpraHunyeckue
BelllecTBa B npupose

ViHanKaTopbl.
11lonyyeHven
N3y4YeHvie CBOMCTB

Cnocobbl
06Hapy»eHus

KaTMOHOB " aHNOHOB.

LiBeTHble peakumu.
AHanm3 cmecu conei
Bbi6op Tembl 1
NOAroToBKa
1CCneaoBaTebCKom
paboTbl

Bonpock! 3arpasHeHus
OKpY>XatoLLein cpespl.
OnpegeneHve
rasioreHonpPou3BOAHbIX.
["lopeHune caxapa. MpoayKThbl
nuTaHus.
Mbina. CMHTETUYECKME MOotoLLpe
BeLLeCTBa.
M3rotoBneHne Mbina
CtpoeHue, cocTas,
ncnonb3osaHue. LiBeTHble
peakuun. OnpegeneHve
rnoko3sbl. CepebpeHue.
KayecTBeHHbIe peakuun Ha
Kpaxman v rnrKosy.
Benku, >upbl, yrnesogpl,
(pepMeHTbI,  FOPMOHbI,
BUTAMUHbI N NPOAYKTbI MX
npespaLleHniA. MpocTbie OnbIThI
C OpPraHNYecKMMK BeLLECTBaMN.
MHAanKaTopbl 13 NPUPOAHBIX
maTepuanos. Cnocoobsl
pas/IMyeHns conei.
MpurotoeneHve WHAMKaTOPOB
3 NPUPOAHOTO ChbIpbA.
Xpomatorpagus 1 aKCTpakLms.
AHanmn3s cMecun Coneil.

O606LLeHME NPOAEHHOTO
matepuana. Bbibop Tembl. Llenn
1 33fa4n paboTbl, aTanbl paboThbl
Hap, Heli. OCcoB6eHHOCTY
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KombuHpoBaHHOe

KomGMHMpoBaHHOE

Kom6rHupoBaHHOe

3yueHne HoBOro
matepuana un
nepBuYHOE
3aKpenneHne HOBbIX
3HaHWIA.
KombunHpoBaHHOe

Kom61HMpoBaHHOE



101-103

104-105

106-107
108

10cTaHOBKa
3KcrnepuMeHTa

YyacTue B
KOH(pepeHLmm

MoBTOpeHue
VIToroeoe 3aHATME

NCNonb30BaHNA VIHTEPHET.

. Mouck 1 paboTa ¢ NMTepaTypoi

Mo Teme.
MecCTO 1 ponb 3KCNepUMeEHTa B
nccnefoBaTesibCKom pabore.
BbiBogpbl Mo paborTe.
[MpoBeseHME IKCnepuMeHTa n
aHa/In3 ero pesybTaTos.
YyacTue B KOH(epeHLun
«MOUNCK», 0bcyxaeHue
pe3y/ibTaToB KOH(EpeHUmn u

MToroesas AnarHocTumka.
MoaBeaeHWe UTOroB paboThl 3a
yyebHbI rof. Bblbop
NHAMBNAYANbHBIX TEM 414
N3YYeHUs NIETOM.
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Kom6u1HpoBaHHOE

KonnekTuBHO-
rpynmnoBoe 3aHATHe

KoHTponbHas
paboTa
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