CTBEHHOE BIO/UKETHOE OBIEOBPAZOBATEILHOE YUPEXK/JIEHHUE
A No 7 ICHHOBATCKOT'O MY HUTIUTIAJIBHOT'O OKPYT'A»

NOHENKON HAPO/IHOM PECTYBJIWKH

(I'BOY «lIKOJIA Ne 7 SICHHOBATCKOI'O MO»)

rTOCYJIAP
«HKOJ

PACC MOTPEHD COrNACOBAI
Ha sacenavuni HIMO FJamecTHTE!b
Tpororod oF  AHpeRTOp

-M.‘ e .

{-‘: IfEGEIHTiE"II MO Arapo
3

QUO

PABOYASA IPOTrPAMMA
yueOHOro npeimera «XHNUMHHA»
Ui 00y4aromuxcs 8-9 KIaccoB

CocTaBHTENb POT PaMMBbl-
Yyurens xamun: Jlconosa JLH.




PaGouas nporpamMma no yueduomy npeamery «Xumusy» s 8-9-x kiaaccon

[MosicHUTE ILHASA 3AITMCKA

Pafouast porpaMma 1o XHMHH Ha ypoBeHb OCHOBHOTO obiero obpazopanus Ui
obyuatommxcs 8-9-x knaccon 'BOY «IHKOJIA Ne 7 SICUHOBATCKOI'O MO»
paspaboTana B COOTRETCTBUH C TpebonanmsaMn.

deepanbioro sakona ot 29.12,2012 Ne 273-03 «O6 0bpasoBanuH B Poceunitckoi

e epannnm:

« 3akona Jouenxoit Hapoamoit Pecny6auknor 06 okrsGps 2023 Ne 12- P3 «06
obpazoBaHHM?,

« npuxasa Munnpocseiuenus ot 31,05.2021 Ne 287 «O6 yreepikicHun
(GeepaTbHOTO rOCY IapeTBEHHOTO 06PA30BATENBHOTO CTaHAapTa OCHOBHOTO
obmero 0Gpa3oRaHAN;

« mpukaza Munnpocsemenns ot 18.05.2023 Ne 370 «O0 ytBepiIcHAN bemepanbHOH
0bpasoBaTebHON TPOrPaAMMBI OCHOBHOTO 001Iero 006pazoBaHusmy;

 mupukasa Mannpocsemenus o1 22.03.2021 Ne 115 «O6 yrsepxaenun [opska
OpraHu3aliH | OCYIIECTBIICHHA 00Pa30BaTEIbHOH JAEATEIEHOCTH O OCHOBHEIM
obmeoOpazoBaTenbHBIM MporpaMmMaM — 00pa3oBaTe/IbHEIM POTpaMMan
HaYaNTLHOTO 00INEro, OCHOBHOTO 0OIIEro B cpeHero obiiero odpasoBaHns?;

« Kommenan npenojasanus yaeGHOTO rpeaMera « XuMHa»;

e Konuenuuu sxonornueckoro obpasoBanus B cucreMe odmero 00pasoBaHus.

« CI12.4.3648-20 «CanuTapHO-3MHIEMHOTOTHYECKHE TPeOOBaHNA K OPraHi3aliIM
BOCIIHTAHHSA B 00y4eHHs, OTBIXA H 0310POBIICHHS JIeTeH H MOJIOMISKH»,
YTBEP/KACHHBIX OCTAHOB/ICHHEM TTABHOTO CAHWTApHOTo Bpada ot 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «I uruenuyecKkne HOPMAaTHBEI H TPEOOBAHHUA K ODECIEHEHHMIO
GeszonacHOCTH K (M) Ge3BpeIHOCTH JUTS YeoBeKa (GaKTOpOB Cpeibl O0HTa M,
YTBEPAICHHBIX TIOCTAHOBIEHAEM [TIABHOTO CAaHHTapHOTo Bpada or 28.01.2021 N
2

« yaebHOro NJiaHa OCHOBHOTO 00mIEro 00pa3oRaHNS, YTREPIISHHOTO
npukaszom IBOY «(IIIKOJIA Ne 7 ACHHOBATCKOI'O MO» or 30.08.2024 Ne
145 «O BHECEHHH H3MEHEHHH B OCHOBHYIO 00pAa30BATEI/IBHYIO POTPAMMY
OCHOBHOTO 00LIEro 00pasoBaHHD),;

« (benepanpHoil paboseil MporpaMMB! o yMeGHOMY 1peaMeTy «XHMU.

Pabouas nuporpamMMa OpEEHTHPOBAHA HA LIE/ICRbIe IIPHOPHTETEL, copMy THPOBAHHEIE B
(henepansnoft paboneii nporpaMMe BocrHTaHks U B pabotei NporpavMme BOCIHTaHHA I'bOY
«ITKOJIA Ne 7 ACHHOBATCKOI'O MO».

[Tporpamma no XxuMHUH HA YPOBHE OCHOBHOI'0 0OIIEro 0Hpa3l0BaHMA COCTAB/ICHA HA OCHOBE
TpeboBanuil K pe3yILTaTaM OCBOSHUA OCHORHONH 00pa3oBaTeNbHOM IPOrpaMMbL OCHOBHOTO
obiero obpazosanus, npejcrasiennsx 8 ®I'OC 000, a Take Ha 0CHOBE (ellepanbHOR
paboueii NporpaMMEl BOCHHTANKS W © Y4€TOM KOHUEINIMH Tpenoasanus yuedHoro
npesvera « Xumusi» B 06pasoBaTenLHBIX opranusanuax Poceniickoil Genepanuy.

[TporpaMma 10 XHMUH JIaeT NpeACTaBIeH e O Le/sx, obued crpaterun oGyueHus,
BOCIMTAHHA W PasBUTAA 0OYHAIOMIMXCH CPeACTBAMH YHeOHOrO NPeAMETa, YCTaHABTHBACT



obs3aTeNbHOE NPE/IMETHOE CONEPHAHHE: HPGWGMSTP mﬂn, _oﬂpeﬂemﬂ"

4 CTpYKTYpHpOBaHHE TIO paseiiaM H TeMaM I b KAHNA,
KOJIMYECTBEHHBIC I KAYECTRCHHKIE XA pUCTHKH conep err}l‘bﬂf y BHYTPHIPEAMETHBIX

MOCJIEA0BATENLHOCTE HAYHCHHH XHMHH € yaera M gﬂ.'uoe'reﬁ 06y BEOIIHXCH, On?eﬂemﬂ
cBA3eit, TOrHKH yueGHOTO NPouecea, nnspnc'!‘ﬂ Hﬂﬁ K pﬁﬂj’
BOAMOYKHOCTH TPEMETA JU1S PeATHIAIHH e

obpaszoBaresnkHOil NPOrpaMMBI HA yponte 0cHO Hm‘ggm
tpeGoBaniil K pesyihTaTAM oGyuenns XHMHH Ha yp o -

OCHOBHBIX BHJIOB Y4eOHO- osnanaTenboi 16
yueOHOTO COACPKANNS,

Jpanie XHMHH CYXHT OCHOBOH /U1 @GPMHP"MH Mapuaﬂfﬁpﬂé‘mﬁ szw;?;::h:em
npenmsnennﬁ Q MaTE[JHEII!:HBM BJIHHC‘THE MHPH" BaKHYIO pﬂ.ﬂb e il BEIECTE B
XHM#ell TPEICTARTCHHA O BIANMONPEBPAILIEHHIX stieprifH # 06 FBOTIOH B o
NPHPOE, O MyTAX permens robanbHbIx ipobem yCTOiyMBOTO PasBHTHA "
CHpEBOR, SHEPreTHUeCKOi, NIIEBoit H HKOIOTHYECKOH Ge30nacHOCTH, IPOGIIEM

3APaBOOXPAHCHHAA.
1 wenne XHMHHA:

e crnocobCTBYET peaiH3anud BO3MOXKHOCTEH I camopaanm u dopmupoBaHus
KyIbTYphl IHYHOCTH, €& obmeit i ll)ymﬂJEOHaJILHOE TPaMOTHOCTH,

« BHOCHT BITAA B GOPMUPOBAHHE MBIILICHAS 1 YeCKHX CIOCOOHOCTEH
oBY=aronMXcs, HaBBIKOB X CAMOCTOAITEBHOM Y* e6HOM AedTeNBEHOCTH,
SKCTIEPHMEBTAIBHEIX | MCCIIe0Ba X YMEHHH, Heoﬁxommm Kak B

uowemenﬁoﬁ mﬂﬁ, T !

Ha OCHOBE CHCTEMHOIO
TOHSTHIA 0 XUMHICCKO
1. OBe s1u cucTeMb!

IMTHS 3HAHWA HA OCHOBE

.



crapJieHnii 00 aﬂemponﬂ'mqecxoﬁ CCOIMAIMH BEIECTB B pacTBOPax.
e [Mpeld
TeopeTHUeCKHE 3HAHHA paccMaTpuBaloTes Ha OCHOBE IMITHPAYECKH MOy TCHHBIX H

eo}:fcﬁeunmx (axToB pasBUBAIOTCH [OC/IeI0BATENBHO OT OJIHOTO YPOBHA K JAPYroMy,
0cM E

prosHss QYHKITHH o6 LACHEHHS H NPOTHO3UPOBAHHA ¢BOHCTB, CTPOSHUS M BOZMOKHOCTEH
B . A n
[PAKTHYECKOTO npUMEHEHHS H MONYYEHHS H3YHaeMbIX BELICCTE.

OcBoeHHE POrPAMMBI IO XHMIH criocobersyet (popMUPOBAHHIO rrpenc‘rauﬂEHHﬂ 0
XHMHYICCKOM COCTAB/AIONICH Hay4HOi KapTHHB MEPa B JJOFHKE €€ CHCTEMHOH NpHpPOBL,
[eHHOCTHOTO OTHOIICHHA K HAYYHOMY 3HAHHIO H METOJIaM [O3HAHMI B HAYKE. szf{enne.
XHMiH IPOHCXOINT € [IPHBJICUCHHCM qpanmil 13 panee A3yUCHHBIX yueGHBIX MPEJIMETOB!
«ORpYXaromHA MUPY. «Buonorus. 5—7 Kiaccel» U «Dusuka. 7 Kjuaccy.

[Tpu H3ydeHHH XHMHH NPOHCXOINT (hopMHUPOBAHHE sHauii OCHOB XMMHYECKOH HAYKH KakK
0GIACTH COBPEMEHHOTO ECTECTBOSHAHM, NpaKTHHecKol A TENLHOCTH YCI0BCKa W KaK
OJIHOFO ¥3 KOMTIOHEHTOB MHPOBOH KyThTYpBI. 3agaya yaeOHOro IPeaMeTa COCTORT B
hopMHpOBAHMH CHCTEMBI XHMHYECKAX AHAHHI — BaKHEHIMX (PAKTOB, IOHATHH, 3aKOHOB H
TEOPETHYECKHX TI0NOKEHHH, JIOCTYIHbIX 0606IIeHHit MHPOBO33PEHYECKOT0 XapaKTepa,
S36IKA HAYKH, B IPHOOIICHNH K HaYJHBIM METO/aM MO3HAHHA P W3YUEHHMH BEIIECTB H
XUMAYeCKAX peaxiui, B GopMHUpOBaHHH H pa3sBHTHH [103HABATEIFHBIX YMEHHA U HX
npUMeHeHHH B YIe0HO-TI03HABATE/ILHOH 1 yueOHO-HCE/IeI0BATEbCKOM JIEITEIbHOCTH,
OCBOCHHMH TIPaBHJi 6e301acHOro OOpAIEHAS C BEIECCTBAMH B MOBCEIHEBHOH KH3HH.

Tlpw W3y9eHHA XHMHH Ha YPOBHE OCHOBHOI'O 0DIIETo obpa3zoBaHHs BaXKHOE 3HLICHHUE
nprobpeny TaKue MelH, KaK:

« HOPMHPOBAHHE HHTELTEKTYAIBHO PA3BATOR JIMYHOCTH, TOTOBOH K
caMo0Gpa30BAHMAIO, COTPYAHHUECTBY, CAMOCTOATEILHOMY TIPHHSATHIO PETICHUH,
criocobHON aTanTHPOBATECA K OBICTPO MEHSIOLIAMCS YCIOBHAM KHU3HH!

« HaIpaRTeHHOCTH O0YYeHHA HA CHCTEMATHYECKOe NPHOOIIeHN e 00yHatOIUXCA K

CaMOCTOATENIBHON TTO3HABATENIBHOM JCATENBHOCTH, HAYIHBIM MCTO/1aM [TO3HAHMN,

GOpMUPYIONTHM MOTHBAIIMIO ¥ PA3BHTHE CIIOCOOHOCTEH K XHMHUH;

obecneueHne yCIoBHid, CTIOCOOCTBYIOMMX PHOOPETEHNIO O0YJAIOIMMHUCS OTIBITA

pazHOOGPAIHON JIeATETHOCTH, TO3HAHNSA H CAMOTIO3HAHNS, KIIOUERBIX HABLIKOB

(KIOUEBBLIX KOMIIETEHIUH), MMEIOLINX YHUBEPCAIBHOE 3HAYCHHE U1 PasTHYHBIX
BHIOB JCATCIBEHOCTH,
dhopmuposanue o6mei GyHKIHOHANBHON W eCTECTBEHHO-HAYYHON IPAMOTHOCTH, B
TOM HHCIle yMeHUH OOBACHATE W OLEHABATE SBJIEHHA OKPYKAIOMEr0 MHDA, ;
HCHOJIB3YS SHAHUA U OIIBIT, NONYHEHHbIE [TPH H3YHEHHH XHMHH, IPHMEHATE X [IPH
ql;'EUJBHHH npofiem B IOBCEIHEBHON JKU3HA W TPYIOBOMN /e TeILHOCTH;
u‘;if;g;’::?ﬂ‘;‘:ﬁizfgxm;ﬁg? CYMAHUCTHUECKHMX OTHOLICHMH, TOHMMANI
oRtre prmﬁgﬁ.m Bupaﬁofr_ml IKONOTHYECKH Leiecoo0pazHoro
SonaEi OKP}'}ka}Gméi& n. | ﬂﬂmmpc'm B L@JISIX COXPAHEHHS CBOETO
A3BHTHE MOTHBALIHYE K 00 RuBoRyoH L
pcamomcnmaﬁnm Ha ocH? i g choﬁHmmﬁ I RKORTPOIO I
BE YCBOCHHS OOIIEUEI0OBEYECKUX IEHHOCTEH,

FOTOBHOCTH K OCO3HAHHOM -
BLIG
oByueHus. MY BRIOOPY NPO(HIIA M HANPABICHHOCTH JANbHEHIIEIO



HUWI W Wil 1y

jy HA yPOBHE OCHOB

yueHust XHM < ancos (2 unca B HeAeNM), B 9-ym

i M3
Of1ee yneno gacon, OTBEACHHBIX M KJTacce — 6

5 8,,
obpazopanus, cocraisier 136 4acoB: B
Knacce — 68 yacon (2 vaca B Henemno).

K HCTOIB30BAHHIO

' oTest yaeOHHKH, fonyLeHHBIC e

ey iba KKpeHTALHIO 06pa3oBaTeIBHEIX [IPOrpamy
obuero oGpaszopatis OpraHu3aluamy,

rpuka3oM MHEHIIPOCBCIICHHA OT

Jnst peanusaiuu nporpamMmMb
IIPH pearH3anui HMEIOHX rocyzapeTBeHHYIO a :
HAYATBHOTO 0BINEr0, OCHOBHOIO 0011Iero, CPEAHEro
OCYIIECTRIKIOMIMH 00PA3ORATENBHYIO AeHTENBHOCTE,
21.09.2022 Ne 858:

| AL AO
o Xumus, 8 knace/ Nabpuessn 0.C., OeTpoyMOB U.T., Cnazkos C.A

«Msnarenserso "TlpocseleHne”»;
o Xuwmus, 9 knace/ Fa6puensy O.C., OcTpoyMoB U.I, Cranxos C.A., AO

«Hsnarenscrro "Tlpocsetenne’»;

OneKTpPOHEBIC 06pa3oBaTelIbHBIE PECYPCHL, JOMYLIEHHbIE K HCIIOIB30BAHMIO MPH Pealu3aimy
HMEIOIAX rocy 1apCTBeHHYIO aKKpeIUTalnio 00pazoBaTeabHbiX [POrpaMM HAYATBHOTI O

obmero, ocHOBHOIO 06mero, cpeanero obuero obpa3oBanusd npakasoM MHEHIIPOCBENIEHMS
or 04.10.2023 Ne 738:

« Xmvus, 8 knace, ®IAOY MIIO «Axanemus Munnpocsemenus Poccum;

 Xuwus, 9 knace, ®I'AOY JINO «Akanemus Munnpocsemerns Poccuuy:

* DUICKTPOHHBIH 06pasoBaTenbHbi pecype «loMammue 3ananus. OcHOBHOE o0miee
obpazosanue. Xumusy», 8-9 knace, AO «M3nareberso "ITpocBemenue”y:

» Tpenaxep «Obnako 3nanuiy. Xumusg. 8 knace, 000 «Duszukon JTaby:

Conep:xanue yue6HOro npenmera

8-i1 KJ1ace
lepponauannubie xumuaeckue nonstus
Ipeamer xamuu, ?ﬁ,’m Kﬁm.ﬁnfﬁm;iu”qqmneka. XHUMHS B CHCTeMe Hayk. Tena u Bewmecrra.

Dusnueckue ca Ba BEWIECTB. ATPraTHO® COCTONHN® Berects, MomsTae o METOIax
HosNaHmA B XMy, Hucrie Beuieets U eMec, Crioco6t pasnenenus eMeceii.,

ATOMEL MOJIEKY L. -,;m aleMeHTsL O
77 ARMHABCKHE JIeM » SAMBOJIBI XHMHYECKHX d1eMe
U CJIOWHBIE BEINECTRA, Amm'mﬁﬁ}'mpﬂoe YeRue. HTOB. [TpocTrie

Xumuueckas Gopmysa. B 0CTH BTOMOB
e O M AEIRUGTD BTOMOB XHMHYECKH X ANEMEHT
_ ; L STs e TR L B EEMOB _ OB. 3aKon 11
cocTasa Beects. Ora TEn . ; OCTOSHCT
IECT] i am ‘WIEW Had aTomMp a.llua_.;:ca, Ofrnocn'renbﬂaa MOJIEKV o
Maccosas noms mﬂ%cmm SIEMeHTA B COCMHEEHUN YAsApHas Macea.

KosuecTso Bemectsa. Moib, Momspmas waces
_ R PHas Macca, Baaumocpss
CTPYKTYPHBIX EAHHAN BemecTsa, Pacuerss ma thon. o CB43b KONMYeCTRa, Mag :
' R Pacmm.; 10 hopmynay xuy HeCK xcoeﬂHHeH;hf;H o



yayracCKHe 1 XHMHHCKTE s, XMMAeCKAs PEaili 1 ee npH3HAKH. 3aKOH
COXPAHCHHSA MAcchl BEMECTS: XpMueckne ypaBHeH s Knaccr(puKaniis XUMHICCRIR

peakiwif (COGHHCHHA, pa3siomeHHs, sameneHns, 0OMeHa).

X pMHECKRiT RCIIePHMCHTE

JHAKOMCTBO € XHMHYECKOT nocyaoit, papHiIaMu paboThl B naboparopHu ¥ npueMaMi.
oOpameHns ¢ nabopaTopHbIM oGopyI0BAHMEM, H3YUCHHE W onucanme (PU3MUEcKUX CBOUCTR
obpasios HEOPraHMUECKHX BEIECTE, nabmonenne u3HIECKHX (rnapieHue BoCKa, TaA HHE
b, pacTHpaHne caxapa b cryllKe, KHieHue H KOHJIEHCALNS BOJIBI) M XMMUTCCKHX (ropeHHE
CREYM, MPOKAINBAHNE MEAHOI POBOTOKH, BAAMMOIEHCTBHE MEJTA € KUCIIOTOH) ABAECHAH,
HaGIIOICHAE B OMHCAHHE PH3HAKOD npoTeKaHHs XHMHICCKUX peakiui (pasioKeHHE
caxapa, B3aHMOJICHCTBHE cepHOH KHCIOTHE C xjtopuiomM bapus, paziioKeHHe rUApoKCHaa
memn (I1) mpu HarpeBaHHH, RRANMOJIEHCTRHE JKelesa ¢ pacTBOPOM cosu meau (I1), u3yHdcHHE
criocoboB pasaecHA cMmeceit: © MOMOIIBI0 MarHHTd, (puBTpOBAHAC, BBITAPHBAHHE,
JACTHILISIHAS, xpomatorpadus, NpOBEACHHE OUMCTKY TOBApEHHON COJIH, HAOMOIeHHE H
OTIACAHNE Pe3yIbTATOB MPOBCICHIUA OTIBITA, HILTIOCTPHPYIOLIETO 3aKOH coXpaHeHus MacChl,
co3ganAe Mojerel MoKyl (mapocmp}xﬁeﬁmx).

BaskHelimue NMPeICTABHTEIH HEOPraHHICCKHX BeHIECTB

Bosayx — cMech ra3oB. Cocran BO3/AYXa. Kucinopost — 3JIeMeHT | IPOCTOe BEMECTEO.
Haxos 1eHie KACTOpo/a B pupoe, Grusnueckue 1 XEMHUECKHE CBOHCTBA (peaKiiu
roperns). Oxcupl. TIpEMCHEHAC KHCI0POAA. Crioco6B! NOTYyYEHHs KHCIOpo/ia B
nafopaTopyy ¥ IPOMBIILICHHOCTH. KpyroBopoT KHCIOpoa B NPHPOIE. O30H —
AIIOTPOIHAs MOIH(HKALHS KHCTOPOAd.

Tennosoi >h(HexT XUMUIECKOH PeaKiliH, TCPMOXHMHYECKHE YPABHEHHA, DK30- H
SHjI0TepMEYecKue peakiuu. TonImBo: yrofb i METaH. 3arpA3HeHHE BO3AYXd. YCHICHHE
napuaKororo sddexta, paspyneHAE 030HOBOTO CIO.

Bojopo — 37€MEeHT U IIPOCTOe BEIIECTBO. HaxosK/ieHne BOAOpO/a B NPUpOIL, puznUecKre H
CHMHTECKHE CBOCTRA, TPUMEHEHNE, COCO0BI NIOJTydeH s, KueoTs! o COTH.

MonspHeiii 005eM razon, Pacuersl 1o XHMHHECKUM YPABHEHHUIM.

Guanueckye croiicTra Boasl. Boja kak pactsopurells. PacTBopsi. Haceimnenusie u
H'EH&CH!JIE!;{{HHE: pacTeopbl. PacTBOPHMOCTE BEIECTR B BOJIC. Maccogas 10J1s BelecTsa B
pactrope. XMMHUCCKHE CBOHCTBA BOJILL, Ocnopauus. Pojik pacTBOPOB B HPHPOJIC W B IKH3HH

genopeka. KpyroBopot Bo/ikl B IPHPOZE 3arpsa3Hen
1pOIE. 3arpasHeHne 1 AHBIX BOL. O
NPUPOIHBIX BOJL. : pEpa n. Oxpana i O4YHCTKA

l;naccgthmcauun HEOPraHH4ECKUX coeamHenuit. Oxeuapl. Knaccupukanus OKCHI0R:
oneoGpazyioune (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbie) U Hecoreobpasyoliue.

Homenknarypa oKcH - ;
108, DU3HUECKHE U XMMHHECK
OKCHJIOB. He cpoficTra oxcuaos. [onyuenue

Ocnopanus. Kiacc an ’
s Kiacenhukaius OCHOBaHMI: ENOYN U HEPACTBOPUMBIC OCHOBAHMS.

Homenxnarypa ocnosanni. @ ' -
MR . PUINHECKHE W XHM % el
OCHOBAHMIL | pueckue cpoiicTsa ocHosanuii. [Nomydenne



‘pmmecmﬂ H XUMHYECKye
10T-

ypa KHCIOT: = H¥E KHCIIOT,
K/1aT, ) yde!
Kuciorsr. Knaccndukarus KHeaoT. HﬂMﬂLg HH KeTOBa- ITo
CBOHCTBA KHCIOT, Psji aKTHBHOCTH meTal e ea coneit. [Tomyyenue

- anaecke 20T

Conu. Homenknatypa coneil. DuINUCCKHE "

coneit.

neﬁpmummm coeHHEHHH.

eHeTHUecKas CRS3L MENLY KiaccamMi.

XHMHUCCKHI IRCIIEpUMENT: 2
' Bo3IyXe, N0TydeHHe, Codnpanye,

KRUCCTBEHHOE ONpeie/ieHHe COfIepRaHI mw&pﬁ;ﬁwﬂﬁﬁﬂe I;SaHMOIIeHCTBHH BEIIECTE ¢
PACcTIO3HABAHNE I H3YYCHHUE CBOMCTR KHC0poji, HA

KHCIOPOZIOM 1 YCTIOBHS BOSHUKHOBEHHS H npekpai
¢ 06pasiaMm OKCHJIOB M OITMCAHHE HX cnﬁﬂ_ﬂ’rﬁ,--ﬂ@ |
W3y9eHue CBOMCTB BOZOPOAA (l‘ope}[lie): B3 ck
(BOSMOXHO HCTIOTB30BaHHE BHIEOMATEPHATIOB, Hag
XOMAYECTBOM | MO, HCC/IEI0BAHHE ocaﬁ"

: caﬁgpanne pacnozﬁaaanne "

IKCTIEPHMEHTATHHBIX 3

ﬂellllﬂmlmmﬁ'aa

OHSTHE O Ipynmax cxXOIHBN
HHEPTHBIE rashl).

MenTos J1.1.
Iepuonnaeckoii cucreM?
s Dusyyeckuii cMBICT

e

ropeHuns (rmo¥apa), O3HaKOMTerye



XuMueckast CBA3b. KoparenTHas (1ol apHas 1 HenoaspHas) CBA3b.
) EKTPOOTPHIATELHOCTD XHMHYECKHX 2JIEMCHTOB. Honnas caa3b.

Crenenb OKHCACHNS. OKHCTHTEIBHO-BOCCTAHOBHTEILHBIC PEAKILHH. [Ipotecchl OKUCICHUSA K

BDCCTHJ-IOHIIEHHH. QrueanTe/i 1 ROCCTANOBNTENH.

N MIUeCKHIl AKCTICPUMENT:

J3yyeHME 00PasIloB BELECTR MCTALIOB H HEMETAON, B3AUMOIEHCTBHE MMIPOKCH/IA IMHKS
¢ PACTBOPAMH KHEJOT W enoveit, NPOBEIeHHe ONBITOB, HITIOCTPH PYIOLIMK [PHMEPDI
OKHCTHTEILHO-BOCCTAHOBATENLHEIX peakimit (ropexue, peakiii pasioKeni, coeTHHeH ).

MemRnpeamMeTHbie CBRIH

Peani3aias MEXITPS/IMETHBIX CBA3eH NPH U3YHEHHH KUMUH B 8-M KJiacce OCyIIECTBIACTCA
gepes MCTONb30BAHHE KaK OBIIMX eCTECTBEHHO-HAYYHBIX OHATHH, TaK H NOHATHH,
SBISIONIAXCS CHCTEMHBIMM LIS OT/ISTEHBIX IPEIMETOB eCcTeCTBeHHO-HAYIHOTO IIHKIIE.

(OBamEe ecTeCTBCHHO-HAYIHbIE MOHATHA HayuHbii (aKT, THIOTE3a, TEOpHd, 3aKOH, aHaIH3,
cruTes, KaccuduKalyg, nepHoAHIHOCTE, HabFoIeHAE, DKCIIEPUMEHT, MOIETHPOBaHHE,
H3IMEPEHHE, MOJIEb, SIBTICHHE.

Du3EKa: MATEpHsl, aTOM, IEKTPOH, TIPOTOH, HEHTPOH, HOH, HYKIHA, H30TOIIHL,
paIAOAKTHBHOCTh, MOJIEKYIA, SIeKTpHYECKHil 3apal, BEMECTBO, TEI0. 00BEM, arperaTHoe
COCTORHHE BEMECTRA, Ia3, QU3AYECKUE BEIIMIHHEBL, CMHALBI H3MEPEHHA, KOCMOC. [ITAHETEL
3pe3/apl, COmALE.

Bronorus: GoTocunTes, AbXanue, Gnocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpANLI, TOPHBIE MOPOJIbI, NOIC3HBIE HCKOIACMBIT,
TOMIMBO, BOJHEIE PECYPCHL

9-1 kiace
Bemecrso B XMMAYECKAN Peakuus

Ilepronvsecinii 3axon, [leproguueckan cucreMa Xumutecknx snementos JL1.
Menaeneesa. CTpoerue aToMOB, 3AKOHOMEPHOCTH B aau'aﬂe}mu CBOMCTB XHMHYCCKHX
3JIEMEHTOB NEPBLIX TPEX NEPHO/IOR, KaUTH#A, KATBIMA H UX COeIHHEHUH B COOTBETCTBHH C
NOJI0KEHHEM 3/1EMENTOB B [epHOAHUECKOH CHCTEME H CTPOCHHEM HX aTOMOB.

Crpoenue BeliecTBa: BUBI XUMHYECKOH CBA3H, THIIBI KPUCTATHUECKHX PEIETOK,

ﬁ:ﬁﬁhﬁwm CBOHCTS BEINECTRA OT THNA KPHCTA/UTHYECKOH PEIISTKI W BHIA XHMUUECKOH

Knaccnduralius u Houemawpampraﬁmecxnx BEIIECTR. XHMHYECKHE CBOHCTBA

BELIECTRB, OTHOCAIIHXCH K Pé 1 KJIACCaM Heopranu o
- : -A K padiHtiHal M HEOPraHHYECKHX COg, ¢
CBA3b HEOPraHMYECKHX BEHIECTH, e R
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YYacTBYIOIIMX B PeaKiiHy BEIIIE’-'CTBs i Rﬂ
OKHCIICHHA XHMHHECKHX anmeﬂwn, n

OXHMHY
IHAOTEPMHUECKHE peaKIinH, TepM a’I‘HMI’m 1 HeoOpaTUMEx
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ec ﬂHa OHATHE aximsax. Tonsar
IonsTie 0 CKOPOCTH XUMHY Kkoit peakil Hr;x i mepﬂwuﬁmx pe HXKO GH HE
XHMHYECKHX peakiusx, [TonaTie 0 roMore nellaﬂ! DaKTophl, | BIIHSIOLIHC Ha CKOPOCTH

0
katanmse, [Tonstie 0 XMMHYECKOM paBH HOBECHSL.
XUMHYECKOH DAk 1 MON0KCHHE XHMHUECKOTO PaBE

e KHCIHTEIBHO-
rponHbil GaraHe 0
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Teopus 3TeKTPOTATHYECKOI AUCCONHALHH. 2 O MH BHIAMH XHUMHYECKOH CBA3M.

aHAORBL. MeXaHu3M JHCCONHAtii BELIECTB C PA3IHHEE
Crenens jmeconmanui. CuyibHBIC H Cabbie JMCKTPOIIT

Peaxian HOHHOTO 0OMeHA. Y CIIOBHS npmexannﬂ_peamllﬁ HOHHOTO 0OMEHa, MOITHEIE
COKpAIICHHbIC HOHHBIC YPABHEHHUS PeaKIHi. Cmﬁcﬂaa KHCIIOT, OCHOBAHHMH U COJIEH B CRete
npescTaBNeHui 00 AMEKTPOTHTHYECKOH ,BH&GGHH&I[HH ;_Kaqec'memre peaKHH Ha HOHEI.
IlonsTAE O TUAPOIH3E COJICH. bl e, 1!
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a710B), O3HAKOMIICHHE C obGpaznamu XJ0pHI0B (rajioreHu/0B),
BOROIAPE R o 1 H ee coeTMHEHAMH (BO3MOIKHO WMCMONB30BaAHKE
OSHAKOMICHPS - R Cep: aporecca 00y rITHBAHNA caxapa Mo/l AeHCTBHEM
BMGGM&TGPWHOB}’ Haﬁﬂm:?;icmﬂ'm H3yueHHE XHMUHCCKHX CBOWCTB pasﬁanneﬂﬂoﬁ
HOHHEHTPHPOB&HHOﬁ cepHoHe [{ﬂlchB}!HHﬂﬁ peaxium Ha cysib(par-HoH H HaOTHOICHHAEC
eepmOEE HPOBBHCH- LaKOMJICHNE © (PHINICCKHMH cpolicTBAMM A30T4a, docdopa U uX
npu3HaKa ec npoTeKaHn, O3HE phelt R oomarlon), aOpaaian el

: i WKHO HCMOIB30BAHNRE pueoMaTepm , 00Op

CORLAECERE L se. cobupatine, pacrnosHaBanue 1 U3yueHue CBOHCTB
docdopHbIX yo06pennit, foydenne, coonpatie, p | b e
aMMHAKa, TPOBEICHAC KAYECTBEHHBLIX Pcammh HA HOH aMMOHUA H e
MPH3HAKOB HX POTEKAHH, p3aMMOjIeHCTBHE KOHLEHTPUPOBAH HOH aac.frﬁoﬁ KHCIIOT
MEJIBIO (BOIMOIKHO HCIONBIOBAHNE RUIEOMATEPUATIOB), H3YHCHHE MoOJIeste
KPHCTA/LTHYCCKHX perieTox aimasa, rpagura, Gynnepena, mnafcomnetme ¢ TPOLIECCOM |
ancopOiiH pacTBOPEHHBIX BellecTB AKTHBHPOBAHHLIM y[;nem ¥ yCTPOHCTBOM MPOTHBOTA34,
HOy4eHHE, COOHPAHHUE, PACTIOHABAHMUC W 3yUEHHE CBOHCTB YIIIEKUCIIOro rasa, IpoBeIeHHE
KauecTBEHHBIX peaKuuit Ha kapOOHAT H CHITHKAT-HOHbI H H3ydeHHE [IPU3HAKOB HX
[IpOTEKaHMS, O3HAKOMIJICHHE C npoayKiuen CHIIAKATHOM TIPOMBILIIEHHOCTH, PEIIEHAC
yKCHICPHMEHTABHBIX 387131 10 TeMe «BaxHeHHe HeMeTalIbl U UX COEIMHEHHAY.

MeTa/Thl H HX COeTHHEHHS

OBmas XApaKTePHCTHKA XHMHYCCKHX 3TEMEHTOB — METAJIJIOB Ha OCHOBAHHH HX ITOJIOKCHHA
5 TTeprOTMYECKOl CHCTEME XUMUHECKHX SICMEHTOR JI.1. Menzaeneena # CTPOSHHA aTOMOB.
Crpoerme MeTa/woB. Merajumndeckas CBA3b 1 MeTATAYECKAsS KPHCTAUTHYECKAs PCIICTKA.
JNEKTPOXHMHYECKHA PAIL HaNpmKeHui MeTaLioB. PU3HIECKHE i XHMUHECKHE CBOHCTBA
veranion. Qe crocoOs nony4eHrs MeTaioB. [IoHaTHE 0 KOpPO3HH METAILIOB,
OCHOBHLIE CTIOCOBEI 3AIATHI HX OT Koppo3un. Crasel (CTalb, 1yTyH, MOPATFOMHHAH,
Hpon3a) ¥ MX IPEMCHEHHKE B OBITY H IPOMBIILIEHHOCTH.

[1lenounsie MeTA/UIbE: HONOKEHHE B IIepHOAHYECKOH CHCTEME XHMUUECKHX SIEMEHTOB ..
Meresneesa, CTPOEHHE HX aTOMOB, HAXO0XKICHHE B TPHPOJE. DUIUIECKHE H XUMHYECKHE

cpoiicTRa (Ha npuMepe HaTpHsA ¥ Kaus). OKCHIBI U THAPOKCHIIBI HATPHSL M KaJIHs.
TIpuMeHeHHE INEI0YHbIX METAIOB H MX COCMHEHHH.

[1lenounosemenbHbIe METALTBI MArHHH | KalbiHii: nojoxenne B [leproaHyIeckon cuereMe
xumueckux saeMerToB JI.W, Menjieneepa, CTpOeHHE HX ATOMOB, HAXOMKIACHHE B IPHPOIE.
Ouaydeckne ¥ XHMEYECKHE CROMCTRA MarHus 1 Kaibius, BaxneHue COeAMHSHHS KallbIlHs
(OKCHJL, THAPOKCHL, CONH). A ecTKOCTE BOARI M CTIOCOOEI €€ YCTpaHEeHuUs.

ﬁmwann: nonoxenue B [leproaugeckoii cueremMe XuMuUeckux aneMentos J1. W,
: enjlenieesa, CTPOCHHE ATOMA, HAXOXJICHHE B NPHpOJe. DuU3HYECKHE H XHMHYECKHE
cBoiicTBa AHOMHHEA. AM(OTEPHBIE CBOHCTBA OKCHJIA M THIPOKCH/IA ATFOMUHHSA

Keneso:

cmﬂz::{c; en;};mmen ue B [lepuoanyeckoi cucreme xumuueckux sMementos JI. U, Meunneneesa

T ;M()a; ;Laﬂ'xsmeuue B npupoje. Puinueckne ¥ XHMHHYECKHE CBOMCTRA JKenesa. ’
. THAP n comu wenesa (11) u skenesa (1), ux cocras, crofieTBa U ONTyYeHHE

XHMHYECKHI IKCTIePHMEHT:

O3HaAKOMJIEHHE C Gﬁpaﬂ-uﬂMH MeTan [

_ ) TAIOR U CILJIABOB, UX (b CTBaMH H3YUECHHE

i Xy H3IHYECKHMH CBDH :

pE3 }"JIBIﬁTﬂB KQ.ppUBHH MCETAIUI0OB (BQBMUKHQ.HCHOMOB&HHQ B“ﬂcﬂhia Pﬂaﬂ )!
e OB ¥



 ueckHe). XUMHHIECKHE peakiyy,
_ . CHIOTM e o it kucaoThL. [Ipuye
(o6mime Kak mpeicTasHTes KIACC KHML%E | 10] .-f: o Ha CyabhaT-Hoy, "
TeKAITHE B OCHOBE TIPOMBILIIEHHOTO CIT ' Peﬂm’m
MECK0e JATPASHERNE OKDY iy,

xa
CepHOI Kuenoret. Conn cepHoit KHE.I'IDTH: ﬁﬂ
Haxosxerne cepi i ee coexuuenii B PHP! '“3 mﬂgﬂﬂiﬁe pO3JIyXa H BOZIOEMOR),

CPEIBI COSMHEHMAMM Cephl (KHEIOTHBIO 1107
CHOCOOKI ero NPeaoTRPAINCHH,

eHHOCTH CTPOCHUA ATOMOBR,
Obmas xapaxTepreTika JreMenton VA-rpyimsl Ofﬂﬁaﬁm B ripuposte, busuyeckye ;
XAPaKTePHBIC CTENCHN OKUCAEHM, Asor, ﬁﬁﬁpﬂm: AMMMUAK, €10 rzugeckue u
aMiecckat caolCrus. Koyt el S Hé:::f:tﬁneom aMMo;mﬂ, ux pusnyeckue y
e 1 [pUMEH e
XHMHYECKHE CBOHCTRA, MOMyUeHHe 1 1P peaKis Ha HOHBI AMMOHHS. Ay,

XHMHYECKHE CBOMCTRA, NPHMEHEHHE. KauectperHas
o cpoicTRa (oﬁﬂme KaK TpesicTasyre;,

KHCITOTA, ee nonyyenne, PU3HYecKHe H XHMHIECKHC
3 gme HUTPATOB M COJIEH AMMOHHUS B Kaye The

KJlacca KHeaoT u enenmduueckne). Menoiis3o

MHHEPATLHBIX yA00peHuit. XuMuueckoe ! 3HEHME OKPYKAIOUIEH Cpe/ibl COCMUHEHNy;
a30Ta (KHCNIOTHBIC T0XKTH, 3arPASHEHHE BO3AyXa, MOUBBI H BoioemoB). ocdop,
ALI0TpONHEE MomMdHKaHH hocdopa, GusHd  XHUMHHECKHE CBOHCTBa. Okcip
bocdopa (V) u pocdopras kucrora, mjmarmccme XHMHUECKHE CBOHCTBA, IOy uekye,
Henomssosanue docdaton B katecTBe MEHEPATHHBIX ¥

Vrnepox, i
pacnpocrpaHeHnue B Hpapogm-- qmagq . -KHG

mﬁcm'
I{P}TDBDPDT }Tj‘[epoﬂa B pupoze. O a. AncopOuus.

-t]manqecme H XHMHYECKHE

: EHH&H Peakuus na xapOoHaT-
MBHIUIEHHDGTH H CEIBCKOM

aK O COeNMHEHHsX yri1epold
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ocoberBOCTeH p3anMo/IcHCTRUSA OKCHAA KablHd 1 HHTHLTH C BOXOH Eﬂaamowzuo {;
HCIOB30BAHHE BHIICOMATEPHATOB), picc/ie/IoBAHME CBOACTB XKECTKOM BOIBL Ipoieacs
ropeHHs JHKenesa B KHCI0poIe (BOIMOKHO HCTIOJIB30BAHHC BHICOMATEPUATIOB), npuauzgcoﬂ
npoTeKaHHs KauecTREHHBIX peaKiii Ha HOHBI. MATHIA, KATBIHS, ATIOMAHMS, IIHHKA, ﬂ‘c':':?esa
(IT) 1 Keesa (111), menu (IT), nabimojieHHe H O HcaHue TpoLeccoB oxpaumnaum}nnam M
HOHAMM HATPUS, Kanus 1 kanbIMs (BO3MOKHO HCIOJIB30BAHME pUCOMATEPHATOB ). él]
pceie10BaHne ampoTepHbBIX cpolicTB rHApPOKCHIA ATIOMIHUA H rUApOKCH/IA IIHHKA, Pl .-ll’,le

AKCIIEPUMEHTATBHBIX 3aat 10 Teme «BaykHeiinHe METALIBEL H HX coeIAHEHHAY.

XpuMus H OKpYRaKmad cpena

BemecTa # MaTepralrbl B [IOBCEIHEBHOM JKH3HH HETOBEKA. BezonacHoe HCMob30BAHHE
BeIecTB 1 XHMHYCCKHX peaki(iii B OBITY. [Tepras MOMOIIkL TIPH KAMUYECKHX OOrax

OTpPaBICHHSX.

XHMHYECKOE 3arpsa3HeHie OKpy#Kalonien Cpeibl (mpezenpHas AOMyCTAMAA KOHIIEeHTpauus
emects, ganee — I1JIK). Poib XAMHHA B PCIICHAH 3KOJIOTHUECKUX POOIIEM.

XuMHaYecKHil IKCIICPHMEHT:

a3ydaenne obpaslor MaTepHallon (cTexio, CriaBbl METAIIOB, [IONUMEPHBIC Marepuaibl).

MemnpeiMeTHbIE CRAH

Peaisaliis MeKIPEIMETHEIX CBA3EH MPH H3yHeHHH XHMHH B O-M KJIACCE OCYIIECTBIAETCA
4epes HCIoab30BAHHE KaK oOIHX ecTeCTBEHHO-HAaYy YHBIX [IOHSTHII, TAK W MOHATHIA,
SRJISIONIAXCA CHCTEMHBIMHE U1 OTAC/IBHBIX IPEIMETOR eCTECTBEHHO-HAYTHOIO HHKA.

Ofmpe ecTecTBEeHHO-HAYYHbIE TTOHATHA. Hay9IHbIA (haxT, runoTe3a, 3aKoH, TEOPHSA, aHAIH3,
CHHTE3, KnaccHUKalH, MepHOIHYHOCTD, HaOHOACHNE, DKCIICPHUMEHT, MOAETTHPOBAHME,
H3MEpEeHHE, MOJICb, SIBJICHHE, napﬁmcunbn‘i 3{{1!:])&1{_1?, TEXHOIOTHSA, MaTEePHAJIBL.

duzuka; MaTepHsl, aTOM, 3J1eKTPOH, NPOTOH, HEHTPOH, HOH, HYKITH/L, H30TOIBL,
PaIHOAKTHBHOCTD, MOJIEKYIa, S7EKTPUECCKHi 3apsil, IPOBOIHUKH, HOMYTPOBOXHHKH,
IHATEKTPHKH, GOTOITEMEHT, BEIECTRO, TeN0, 00beM, ATPEraTHOC COCTOAHME BEIIECTBRA, 43,
pacTBop, paCTBopHM{JcTE,Kpﬂﬁﬂmﬂﬁﬂa&pﬁmﬂ@,'crmanm,- (hM3MHECKNE BEITHYHHEL

eHHNIILE H3MEPEHUA, KOCMHYECKOE NPOCTPAHCTEO, IIAHETHI, 3BE3/Ibl, Comue.

Buostorns: GOTOCHHTES, ABIXAHHE, "§_Hpc@eﬁq;_:éﬁ6énci‘emé, ‘MHHEpaNLHEIE yI00peHHH,
MHKpPO3JIEMEHTEL, MAKPOTEMEHTBL, THTATE hHbIE BEIIECTRA.

Teorpadus: armocdepa, runpncﬁlepﬂ.mepmm, FOpHBIE IOPO/IbI, MOJIE3HBIE HCKOTIAEMBIE,
TOTUIMBO, BOIHBIE PECYPCHL.

InanupyemMblie pe3yjibTaTbl 0CBOCHUS
yueOHOoro npeamera



o aﬁmgrg OﬁpaBDBaHHH

JInuipcTHBIE Pe3yIhTaATh! OcROCHHA TIPOTP ettt : it ¥ mnﬁT&TGJIBHDH
HOCHTAOTCA B X0/¢ 0ByHeHns XUMHH B EREREL ol inﬁeﬁ:ﬂ‘ﬂﬂ COLMOKYIBTYPHEIMY y
Ags 1&311:110-::?5 B COOTBETCTRHH € rpaﬂﬂuﬂﬂ ¥ 5t oBIecTBe. fipaBHIIaMi M HOpMayy
AYXOBHO-HPABCTACHHEIMH HEHHOCTIMH, np mopﬂ_ggmﬂ W COLMATH3AIy,
MOBE/ICHIS 1 CIIOCOGETRYIOT NPOTIECCAM 68
OByvaroUXCes.

mﬁuﬁ{cﬂ PYKOBOJCTBOBATHCS

JIMYHOCTHEIC PEayNbTATh orpamam‘f fﬁfﬂﬂﬂﬂaﬁ' Peﬁﬁg OMBITA JEATENBHOCTH 13 .
CHCTEMOM O3HTHBHBIX LICHHOCTHBIX OFHEHT i 1 ﬁse

| QCHOBE. B TOM YHC/E B 4aCTH!

1) HATPHOTHYECKOTO BOCTIHTAHMNA!

LEHHOCTHOTO OTHOIIEHHS K O‘IB‘IB{STBEHH{}M}E’ TIETYPHOM )

HaCIEnio, MTOHHMAaHHS 3HAUCHHS XAMHHECKC :
CrIocOBHOCTH BIAseTh AO0CTOBEPHOR uadof ' e’pﬁgﬂﬂm HOETHKGHHH H GTE\FH Y

MWPOBOI B OTEeHeCTREHHOM XMMHUH, 3aHHTEPECOBal IHOCTH B HayHHBIX 3HAHHAX 06 ycTporic:
MEpa H obmecTsa; N e

2) rpakIaHcKoro -Bﬂbﬂﬂfﬁhgﬁ:’ Sk

OCTHBIX OTHOIIEHHH B
eEfH@ HONE3HOH, y4edHo-

10 - TOTOBHOCTH K

OHBIX, M03HABATE/BHE

eOHBIX leOGKTDB.

Lecce 3Tol yueOHOH

KH CBOMX TOBapHLICH ¢

HOCHSACTBHIH MOCTYIROS

E@mun,
OCTaE mneowomﬂ“
OCHOBHBIX

€ npuposHoi cpetol.

SBIX SHaHWi 0 XAMHH,
BIeHMH, r103sapare b0
. .B ﬂaMDCTOH'Fﬁ:*IbH'-“
THBIMH TERHH'-IECKH‘I

‘criocofroCT? K
K 0co3nanHoM b



4) qmpmuponaunn KyABTYPE! OpoBLI:

oco3HARKE NEHHOCTH SKUH3HH, OTRETCTBEHHOTO OTHOIIEHHS K cacluemy 370POBBIO, YCTAHOBKH
1 370poBBIiL 00pa3 I3, OCO3HAHNC [oCHeICTBHH N HETTPHAT He BpE}IHb[J{‘]]pHBMHGK |
(ynotpeCaeHus Al KOTOIIS, HAPKOTHKOB, KypeHus), llcclﬁxrnftHMUQIH coBmoIeHUA npa}am‘
GezonacHoCTH T1pH obpaienmm ¢ KHMHYCCKHMH BELIECTBAMH B OLITy ¥ peanibHOH KH3HH,

5) Tpy/0BOTO ROCIHTANUHNS

AHTEpeC K MPAKTHYECKOMY HAYHEHHIO npodeccnit n TpyAa pasHUUHOTO POJIA, YBaKEH He K
TPYAY W pe3ynbTaram TPYAOBOI NCATENLHOCTH, B TOM UHC/IE HA OCHOBE MPHMEHEHHI
[IpeMETHBIX aHanni 1o XHMHH, oco3HanHBI BLIOOP MHIHBH/IYA LHOHN TPaeKTOpHH
POIOTIKEHHAS oOpazoBanis ¢ yUCTOM Ji WUHOCTHRIX HHTEPECOB H CrocobHOCTH K XUMHH.
oBeCTREHHBIX HHTEPECOB 1 norpedHocTen, yenemnoi npmbeccumm;mﬂoﬂ neATenbHOCTH U
pasBUTHA HEOOXOIHMBIX yMEHHH, TOTOBHOCTH AManTHPOBATHCH B ripoeccHOHABHOR CPEJIE;

6) IKOJIOTHIECKOTO BOCTIWTAHM

AKONOIHYECKH TIeJ1ecoodpa3Hoe OTHOIICHHE K NPHPOJIE KaK HCTOTHHKY JKWIHH Ha 3eMIIE,
OCHOBE ee CYNIECTBOBAaHHS, NOHAMAHKC [EHHOCTH 3/10pOBOIO H HesonacHoro odpasa WH3HH,
OTBETCTBEHHOE OTHOMICHHE K COOCTBCHHOMY hu3HYECKOMY U ICHXHUHECKOMY 3I0POBBIO,
OCO3HARNE IEHHOCTH CODIIO/IEHUS TPABHII GesonacHoOro MoBeAcHUs NpH padoTe ¢
BEIECTBAMI, 4 TAKKE B CHTYAIMAX, YTPOKAIOIIHX 3I0POBEIO H KH3HH TOJIeH;

COCOGHOCTH TIPEMEHSTH 3HAHHKSA, TIONYHaCMbIC MPH H3YHCHHIN XAMHH, /I peleHnd 3a1a4,
CRS3EHHE C OKPYKAIOIIEH TIPAPOIHOH cpezioi, /s MOBBIMIEHHSA yPOBHA KOO MHECKO#H
KVIBTYPBL, OCO3HAHAA rofanbHOro Xapakrepa SKOIOrHHeCKHX npoGiieM ¥ nyTeH uX
pemeH#!s HOCPE/ICTBOM METO/IOB XUMUH, FKOJIOTHYECKOTO MBIILICHHUS, YMCHHA
PYVKOBOACTBOBATHCHA HM B [O3HABATELHON, KOMMYHHKATHBHOM H COIHAIEHOM MPAKTHKE.

MeranpeameTHbie pe3yabTaThl

B cocrase METANPEIMETHBIX pE3yILTATOB BBIIESIOT SHATHMBIC /LISt (opMupoBaHI
MHPOBO33pEHHs OOLICHAYIHBIE OHATHA (3aKOH, TEOPHS, IPAHILT, THIOTEA, daxr, cucrema,
Iponece, IKCIEPUMEHT B /. ), KOTOPbIE HCTIONB3YIOTCH B €CTECTBEHHO-HAY THBIX yueOHbIX
npesMeTax ¥ H03BOJMIOT HA OCHORE SHAHUH W3 9THX npeMeTon GopMUpOBATH
NpeICTABICHUE O 1e10CTHOM HAYHHON KAPTHHE MUPa, H YHUBEPCAIbHBIC yuieGHkIe TeHCTBAS
(nosuaBateIbHbic, KOMMYHHKATHBHEIS, PEIYJHTHBHEIC), KOTOPBIC 00CCTEHHBAIOT

(hopmupoBaHHE TOTOBHOCTH K CaMQ CTOATENBRHOMY TIAHHPOBAHHIO H OCYIHECTBICHHIO
yaebHol nesTeIbHOCTH.

Iosnapatepnbie yHHBEPeaIbibie yaeounie Aeicraus

Baiophie JOrHYECKHE HeHeTBus:

YMEHHS HCIIO/B30BaTH NPHEMEL JOrHYECKOT0 MBIIILICHHS PYW OCBOSHWUHN 3HAHMI: paCKpHIBATE
CMBICA XMMHHECKHX IIOHATHH (BUICIITE KX XAPAKTEPHRIC NPHIHAKH, Ycraaaﬁm:lnam 3
BIaUMOCBSI3E C JApyIrHMH [IONSITHSAMH), MCTIONE3OBATH TIOHSITHS /TS OGBACHEHHS OT

daxtor 1 SBICHAN, BLIGHPATE OCHOBAHMS W KPHTEPHH JU1sl KIACCH ‘t'HKaﬁﬁﬁ xHMﬁqﬂe?;;Hx
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% "HbIX H
}McHHH pe/ICTABIATE TIOJYYCHHBIC pe3yabTaThbl [IO3HABATENBHOH edATe/IbHOCTH B leT Hb
HChbMEHHBIX TEKCTax, JIeNaTh Npe3eHTanHio pcsynaT‘d’IOB BLITIOHEHHS XHMHUCCKOIO g
aKCIEPHMEHTA (mabopaTopHOro OnbITa, naboparopHor ;Jaﬁnﬂﬂ o Hec/ieJORaHHID CBOHCTE

pemecTB, yu4eOHoro MPOeKTa);

HHYECTBa CO CBEPCTHHKAMH B COBMECTHOMH no3HaBaTeJIbHOH H
HEHNUH BOZHHKAIOIHX ﬂ].'.'{‘.!ﬁa'leM Ha OCHOBE y4yeTa
H MHEHHAMH, MO3TIOBEIE

yMEHHS YHeOHOr0 COTpY
MCCIIEIOBATENBCKOH ACATENLHOCTH MIPH el
oBIIMX HHTEPECOB H COMTACOBANNS NO3HIUA (obeyxuenns, obme
IITYPMBbI, KOOPANHALHS COBMECTHRIX JleifcTRUil, onpeeienne KpuTepHes 1o OIEeHKEe
KauecTBa BHINOIHEHHON paboTnl | 1p.).

Pery isTHBHBIC YHHBCPCANLHBIC yuebnbie ieHcTBIN:

YMEHHE CAMOCTOSTENBHO ONPE/IeNIATh HE/H JCATENLHOCTH, IIaHHpPOBaTh, OCYHIECTRIATS,
KOHTPONMPOBATH W HPH HEOOXOMMOCTH KOPPEKTHPOBATH CBOIO [CATC/IBHOCTE, BRIDHpPATH
nauGonee ek THBHEIE CIOCO0B! pelenns y1eOHbIX H MO3HABATEIIBHEIX 3a/1a1,
CAMOCTOSTEIEHO COCTABISTE WIH KOPPEKTHPOBATH MPeLIOKEHHbIH aNropuT™ JICHCTBHH [Py
BLINOJHCHUN 3AMAaHIH C YICTOM MOMyHCHHA HOBBIX 3HaHHM 00 M3yuaeMbix OOBEKTAX —
BEIECTRAX M PEaKIHsX, OIEHHBATH COOTBETCTBHE MOTYYCHHOTO PE3ybTaTa 3adB/iCH HOH
{eJTH, YMEHME MCHONIB30BaTh H AHATH3HPOBATL KOHTEKCTHI, PEUIaraeMsic B yCIOBHH

RanaHH,

IlpeameTHbIe pe3ybTaThI

B cocTage npeIMeTHBIX PE3YJIETATOB [0 OCBOSHHIO 06s3aTENEHOTO CONCPKAHNSA,
YCTAHOBIEHHOTO JaHHO#H henepaibHOH pabodel NpOrpamMMOoH, BEIICIAIOT: OCBOSHHEIE
0ByHaIOMEMHACH HAYYHEIC 3HAHHMS, YMEHHS H CIOCO0B! AEHCTBUH, CrienH(HYeCKHS U
npeaMeTHOM obmacTH « XUMHS, BUABI JeATSIbHOCTH 10 [TOJY4YEHUIO HOBOI'O 3HAHMHA, €TO
WHTEPIPETALNH, TPeoOPA30BAHMIO H NPHMEHEHHIO B Pa3/IMYHEIX YHCOHBIX H HOBBIX
CHTYAIHAX.

8-it kaace

K konny obyuenus & 8-M KJaacee NPEIMETHBIC PE3yJibTaThl Ha 0a30BOM YPOBHE I0KHBI
oTpakars cHOPMEAPOBAHHOCTD Y O0YHAIOMMXCS YMCHHH!

¢  pAcKpHIBATH CMBIC OCHOBHBIX XHMHYECKHX HOHATHI: aTOM, MOJIEKY 14,
XHMHYECKHI 3JeMEeHT, TPOCTOE BEINECTBO, CIOMHOE BEIECTRO, CMECH
(0IHOPOHAA W HEOJHOPOAHAN), BATCHTHOCTH, OTHOCHTE/ILHAS aTOMHAas! U
MOJICKYJIgpHas Macca, KOJIH4ecTBOo BELIECTBA, MOJIb, MOJISIPHASE MaCCa, MAccoBas
M08 XUMHHYECKOro JIeMeHTa B COC/IHHCHNH, MOJSIpHEIH 0OBEM, OKCHJT, KHCI0TA,
OCHOBAHHE, COJIb, DICKTPOOTPUIIATEIEHOCTE, CTEHCHE OKHCICHUS, XHMHYECKas
peaxiiusi, KiaccupuKaus peaxiiii: peakiui COeMHEHHS, PEaKIMN PasiokeHuS,
peaKiiuy 3aMereHins, peakitii ofmMeHa, IK30- H JHAOTEPMHYCCKHE PeaKiiny,
TeraoBoi adhekT peakipi, Apo aToMa, NEKTPOHHEIH CITOH atoMma, aromuas
OpOHTAIE, PALHYC aTOMA, XHMHUYECKAs CRA3D, TIOIPHAT M HENO.IpHast
KOBATCHTHAN CBA3b, MOHHAS CBA3b, HOH, KATHOH, AHHOH, PACTBOP, MaccoBast 10
BelecTRa (1poIeHTHAs KOHIIEHTpAalMs) B pacTBOpE;
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e PAacKPBIBATH CMBICI OCHOBHBIX XHMUYECKAX MOHATHI: XUMEIECKHH 2/IEMEHT, 4TOM,
MOJIEKY/1a, HOH, KATHOH, AHMOH, TIPOCTOE BEIIECTRO, CIOMKHOE BEIIECTRO,
BAIEHTHOCTh, JIEKTPOOTPHIIATEILHOCTh, CTENCHB OKHUCIEHHs, XHMHYECKad
PEaKIsL, XMMHUECKas CBIh, TenonoH skt peakiu, MoJib, MOISPHBIH 00BEM,
PacTBOP, AICKTPOIUTEI, HEAIEKTPOANTEI, HTEKTPOIMTHYECKAs UCCOIIHAlHA,
peaKiin HOHHOTO 0DMEHa, KATATH3ATOD, XMMHYECKOE PABHOBECHE, obpaTumeie H
HEOOPATHMBIE PEAKIIHH, OKHCIHTELHO-BOCCTAHOBHTE/BHAIE PEAKLHH,
OKHCIIHTEC/b, BOCCTAHOBUTEC/L, OKUCIEHUE H BOCCTANOBICHHE, AITIOTPOIHA,
aM(pOTEPHOCT, XHMHUCCKAS CR)IL (KOBAJICHTHANL, MOHHAS, MeTAIUTHYECKAs ),
KPHCTATMYECKas PEIIETKA, KOPPO3IUH METAIIIOB, CIJIABLI, CKOPOCTEH XHMH yecKom

. peaxiun, npeaenbio nqonycrumas konnentpanusa K perecrna;

| e« HWUIHCTPHPOBATL B3AHMOCBA3E OCHOBHEIX XHMHYECKHX MOHATHA H IpH MEHATE 3TH
MMOHATHA TIPH OINMHCaHHH BEILECTB 1 UX H]JCB])HI!IEHHﬁ;

e HCHOJB3OBATH XMMHYECKYIO CHMBOJIMKY JUIA cOCTaB/eHMs (POPMYIT BEIECTRE H
YPABHEHHH XHMHYECKUX PeaKiinii;

e ONpeaensTh BATCHTHOCTH H CTENEHb OKHCICHHS XUMHIECKHX JIEMCHTOE B
COSIMHEHNX PA3IMYHOTO COCTABA, NPHHALIEKHOCTE BEINECTR K ONPEACICHHOMY
KJIAcCy coeMHeHuii o GopMynamM, BAL XMMHYECKOH CBA3M (KOBaTCHTHAA, HOHHAA,
METAIHYeCcKas) B HEOPraHWYEeCKHX COCIMHEHNSIX, 3aps/l HOHA [0 XUM A9ECKOH
dhopMmyJie, XapakTep cpelbl B BOAHBIX pacTBOpax HEOPraHHYCCKHX COeTMHEHHH,
THIT KPACTALTHYECKOH PEIeTKH KOHKPETHOT'O BEIECTRA,

e packpeBaTh cMbich [lepuogudeckoro 3akona JI.U. Menzeneesa 1
JIEMOHCTPHPOBATH €r0 MOHMMaHHe: OMHCLIBATE H XapaKTepH30BaTh TabIHIHYIO
dopmy Ileproauyaeckoit CHCTEMBI XHMHYECKHX ICMCHTOB: PasiHiaTh MOHATHA
«riaBHas moarpynna (A-rpymnna)» i «mobodHads HOArpynna (B-rpynmna)», Majbic |
GOBLINE TIEPHOJIBL, COOTHOCHTE 0003HAYCHHS, KOTOPBIC HMEIOTCH B
IepHOIMYeCKOH TabIKIe, ¢ YHCIOBBIMU XapAKTEPHCTHKAMH CTPOCHIS aTOMOB
XUMHUYECKHX 2JIEMEHTOB (COocTap H 3apsjl f/pa, oflee YHCI0 ITEKTPOHOB |
pacrpeieiCHHE UX MO IEKTPOHHBIM CHOSIM), OOBSICHATH ODIIHE 3aKOHOMEPHOCTH B
H3MEHEeHHH CBOMCTB SIEMEHTOB K HX COSIHHEeHUH B MPEeJieiaX MAIBIX [CPHOIOE 1
FIABHBIX TIOAIPYIII C YYETOM CTPOCHHUS HX aTOMOB;

o KraccAGUIMPOBATH XHMHUCCKHE D/IEMEHTEI, HEOPrAHHHUCCKHE BEIECTBA,
XMMHYECKHE peaKkiuy (10 YHCHy U COCTaBy yHaCTBYIOLIHX B PeaKIHH BEUIECTER, M0
reruioomy >GdeKTy, M0 H3MCHEHHIO cTereHeH OKHCICHHS XHMHYSCKIX
3ICMEHTOB);

s XapaKTepu30BaTh (onmuchIBaTH) OOUIHE H crielH(pHIECKHe XHMHYICCKUE CBOHCTBA
IPOCTHIX ¥ CIIOKHBIX BEHIECTR, IOATREPAAR OIHCAHHE HpUMEpaMHu
MOJEKYISPHBEIX M HOHHBIX ypaBHEHHI COOTBETCTBYIOLIUX XHMUHUCCKHAX PCAKITHH;

» COCTAB/IATH ypaBHEHAA 3nemp‘onnﬂmqecmﬁ JIHCCOLHAIMH mcm;r, enovei u
coleil, TONHBIE ¥ COKPAICHHEIC ypaBHEHHs PeaKiuii HOHHOTO 00OMEHA, YPABHCHUS
peaKiuii, 110/TBePAAAIONIHX CcyIIecTBOBaHHE IeHEeTHYECKOH CBI3M MEWTY
BElEeCTBAMM PA3IHYHBIX KIACCOB; i

- e pacKkpsiBaTh CyUIHOCTE OEHCJ]HTEJIBHo-‘-EOCGTaHO-BHTGJ‘leBD{ peakiuil NoCpeCTBOM

coCTARJEHHA EKTPOHHOro Ganatca STHx peaKiuk;
* [pPOrHO3HpOBaTH CBOHCTBA helIeCTB B 3ABHCHMOCTH OT HX CTPOCHHS, BOIMOKHOCTH

IpOTeKARMA XHMATECKHX [ipeBpaileHHi B pa3IMuHBIX YCIOBHAX]

‘s BEIUFCISITE OTHOCHTEN BHYIO MOJIEKYPHYHO H Mﬂmpﬂm MACChI BEIECTR,
MACCORYIO J10JTIO XHMAYECKOTO HieMeHTa 10 (popMyTie COeHHEHHS, MacCOBYIO
OO Eemec'rﬂa B pac'rﬂﬂpe, HPOBO_HHTI: paC‘IﬂThI o )f‘]laBHeHHm XHMHYECKOM

peaxkiiyH;

e ——

i
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cpasaenue, 0000IEHHE, cHCTeMATH3E
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