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[MosicHUTEIbHAH 3aIIHCKA

Hacrosiuas pabodas OporpaMma coCTaBIeHa IUIs yuaimxes 11 xnacca opmeoﬁpasosaﬂ:enbumx
yUpesKIeHHH, H3yJalouX XUMHUIO Ha 6a30BOM YPOBHE. i

|

PaGouas mporpamMMa Kypca XHUMHH paspaGoraHa K y4eOHHKaM aBTOp0]‘3 0. C. T'abpuensna,
. I. Ocrpoymosa, C. A, Cranxosa 10—11 xnaccoB 6a30BOTO ypPOBHS obmeoGpazonaTeanmx
opranmzaruii. CTpyKTypa ¥ COICPKAHHC paboueil IpOTpaMMEL COOTBETCTBYIOT TpeGoBaHHIM
denepalbHOr0  IOCYAApCTBEHHOIO oGpa3oBaTeNbHOr0  CTaH;apTa = Cpeiicro ofriero
obpasopanus (Paboune nporpamMmbl. TIpesMeTHas JHMHAS y4eOHHKOB O. C. I'abpuenana, U. I'.
Octpoymosa, C. A. Cankosa. 10—11 kmaccel. ba3oBelif ypOBEHB : yue6. mocobue I
06meo6Gpazosar. opranusaui / O. C. Tabpuensy, U. I'. OcTpoymos, C.[A. Cnagkoe — M. @
Tpocsemenue, 2019. — ISBN) 1

OcHoBHO# (opMoii opraHm3aiy y9eGHOTo Iponecca ABIACTCA KIIaCCHCl—}’pO':IHaH cucteMa. B
KauecTBE JIOTIOJIHMTEIBHBIX (OpM OpraHH3alHH 0Gpa3oBaTe/bHOTO MpOIECcca HMCIOJIb3YETCH
CHCTEMA KOHCY/IbTALMOHHON MOUICPIKKH, HHMBU/IYILHBIX 3amATHI, caMOCTOsTebHAs paboTa
YYAIHXCSA C MCTIOB30BaHAEM COBPEMEHHBIX nHGOPMAIMOHHBIX TE:XHOJIOI"?H:'L

|
Opranu3ams COMPOBOMKIEHUS yalIHXCsl HarpasjieHa Ha: i
Co3/iagye ONTHMATBHBIX YCIIOBHI o0OydeHus; ‘
WcKToueHIE IICHX0TpaBMUPY IOIITHX (axTOpOB,
CoxpareHue NCHX0COMAaTHIECKOr0 COCTOSIHUS 37J0POBbs y4alluXCs;
PasBiTHE [IOJIOKUTEILHOW MOTHBAIIHH K OCBOCHHIO TIPOTPaMMBI;
PasBuTHE HHIABHIYAIBHOCTH H OAaPEHHOCTH KaXI0TO yUeHHKA.

dopMBbl OpraHn3ariy yaebHoro npouecca: |

. WHIABHIY QJIHBIE; ‘
. IPYIIIOBLIE; !
. WHIHBUTY &1bHO-TPY IIIOBBIC; 1.
. (pOHTAILHEIE; i
. IIPaKTHKYMBI. \
®opwmst korTpos 3YH:

. becena; %
. dpoHTANBHBIM OIPOC; ‘
. IPaKTHKYM; |
. TeCTHPOBAHHE; !
. WH/AHBHIY &JIbHBIA KOHTPOJIB; ‘
. camocTosTenbHas paboTa. \

|

O61mast XapakTepucTHKa yueOHOTo npeaMeTa |
Cpennee obuiee 0Opa3oBaHHE — 3AKTIOIHTEILHA cTyneHsb o0uero 06pa3oBaHusL. Copaepxxanue
cpeHero obmero 06pa3oBaHHs HAPABJICHO Ha pelIeHne CIeyIomHKX 3a1ad:
e 3aBepllCHHE 0611[606p3303&T6HI:H0ﬁ [OITOTOBKHA B COOTBETCTBHH C 3aKOHOM «006
obpazoBaHun B PD»; |
e Peamumsanuu  OpeaAnpopecCHOHAIBHOTO obmrero o6pa303a}4;m, MO3BOJISTFOIIETO
06ecHeYnTh IPEEMCTBEHHOCTh 00IIEro 1 npodeccHoHaIbHOTO 06pa3oBaHus.
|
Baskueiinmeit 3anadeil oOyueHus Ha Tare MOydIeHHs CPEIHEro o01iero cl‘)6pa301aaﬂnﬂ SBIIAETCS
IOArOTOBKAa O00ydalomuxcs K OCO3HAHHOMY BHIOOPY JaJbHEHINEro| JKU3HCHHEro IyTH.
OGyuarolmecs MO/DKHBI CaMOCTOATEbHO HCTOIB30BATR [pHOOPETEHHbIH B IIKOIE OMBIT
JeSTeTLHOCTH B PeallbHON XU3HH, 32 pAMKaMH y4eGHOTO Iporecca. ]
|
|
\



['7aBHBIE e CPEHEro 00IIero 00pasoBanus COCTOAT: \
e B hopMHEPOBAHHH LETOCTHOTO IPE/CTABICHH 0 MHpE€; OCHOBaHHOT'O Ha IpHOOPETEHHBIX
3HAHUSIX, YMEHHSX M CIOCO0AX IEATEILHOCTH; [
e B npuobpeTeHuH ONBITA MO3HAHHUA, caMOTIO3HAHNH, pa3Ho00pa3sHON NeATeIbHOCTH;
e B [OJrOTOBKE K OCO3HAHHOMY BBIOODY o0pa3oBaTebHOA H npodecCHOHAILHOM
TPAEKTOPHH.
Oco6eHHOCTRIO0 OOYUSHHS XMMUK B CPE/IHEll LIKOMe ABISETCS Oropa Ha 3HAHMS, OJyUCHHbBIC
[py H3yueHAN XMMEH B 8-9 Kiraccax, HX pacIiupeHue, yriay0IieHne U CUCTEMaTU3ALHAS.
B KauecTBe YEHHOCHHBIX OpUeHmMupos XAMHHYCCKOIro obpazoBaHms BBICTYIIAIOT OOBEKTHI,
p3ydaeMele B Kypce XWMHH, K KOTOPBIM ¥ 00yJaroIIMXCs dopmupyeTcst EHHOCTHOE
OTHOLIEHHUE. i

|

|

OCHOBY TIO3HABATEIIBHBIX [[EHHOCTeH COCTAaBIAIOT Hay9YHBIC 3HAHHA ¥ HaydHBIE METOJIBI
TIO3HAHHUS. '
PasBuTHE I103HABATENBHBIX LIEHHOCTHBIX OpHEHTAL|H COJEpIKAHHA Kypca XHMUH [103BOJISIET
copMupoBaTE: i
e VBOKUTEIHHOE OTHOIIECHHE K CO3HIATENBHOMH, TBOpYECKOH JeATEeNBHOCTH;
e [louuManue HEOOXOJAUMOCTH 310POBOTO obpasa KHU3HH, |
e TIlotpebHocTs B ©E3yCIOBHOM BBINOTHECHHH npaBun  (G€30MacHOTO  HMCHOJIB30BAHUA
BEINECTB B MIOBCEJHEBHOM JKHU3HH; |

|
V)

e Co3HATENbHBI BEIOOp Oy Ayl mpodecCHOHATBHON JeSTENBHOCTH,
Kype xumuyu 0071a71a€T BO3ZMOMKHOCTAMH JIIA (opMHPOBAHUSL KOMMyHuKIOmuBHblx yeHHocmel,
OCHOBY KOTOPBIX COCTaBIISIOT MPOLIECC oOmeHns ¥ TpaMOTHAs peyb, CTI0COBCTBYIOTIHE:
e IlpaBUIEHOMY HCHOJIE30BAHUIO XMMHUYECKOH TEPMHUHOIOTHH;
e Pa3BuTHIO IOTPEOHOCTH BECTH [MAJIOT, BBICIYIIMBATE MHCHHE OINNOHEHTa, y4acTBOBATh
B JINCKYCCHH, |
e PassuTHio CHOCOOHOCTH OTKPBITO BhIpOKATh H aprymenmpomﬁno OTCTauBaTh CBOIO
TOYKY 3pEHHSL. !
l

B Kypce Halllli OTPaKEeHHEe OCHOBHBIE COACPIKATEIILHBIC JMHUH:

e «Bewecmeoy — 3HaHUS O COCTABE, CTPOCHUH, cBoicTBaX ((PU3MIECKUX, XUMHYECKUX U
GHONOTMYECKHX), HAXOKICHHH B MPHPOAE M IOINydCHHH BaKHEHMIIMX XHMHYECKAX
BEINECTB; .

o «XumMuueckaa peaKyusy» — 3HAHUS O OPOLECCaX, B KOTOPBIX TIPOSABIIAIOTCS XMMHUYECKHE
CBOICTBA BEIECTB, YCIOBHAX X MPOTEKAHUA criocobax yrpaBIeHHs IMH;

o «lIpumenenue eewjecme» — 3HAHHI B3AUMOCBASH CBOICTB XHMHYECKHX BELIECTB,
nanbonee WCIOMBb3yeMBIX B OBITY, HPOMBIIUICHHOCTH, CENILCKOM  XO3HCTBE,
3[PaBOOXPAaHEHHH W Ha TPAHCIIOPTE;

o «3bIK XUMUU» — CHCTEMa 3HAHHH O BOKHEHIIMX MOHATUAX XMMAH H XUMHYECKOH
HOMEHKJIATYPE HEOPraHMYeCKHX ¥ OPraHHYeCKHX BEIICCTB (UIOTIAK u TpHBHAIIBLHOH);
BlIACHME XUMHUECKOl CHMBONHKOH M e€ OTpaXeHHEM Ha IMHCLME, —XMMHYECKUMHA
smakamMu (cuMBOJaMmu),  Qopmysnsl M ypaBHEHHWd, a TaK}Ke: npaBuiia [EpPeBOsa
uH(OPMALAK C POTHOTO SA3bIKa HA S3BIK XUMUH H obparHo. i



Pazaen 1. PesyabTarsl 0cBOCHHS Kypea XHMHH

i
l
1
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Ipeomemupimu pesyibmamamu 3y e XUMHHE Ha 0a30BOM ypom{éi Ha CTYIIEHM CPETHEr0o

06miero 0Gpa3oBaHKs ABIISIOTCA CIEAYIONIHE pe3ynbTaThL. ‘

1

|
BRIy CKHHUK HAYYUMCA: !
|

]
_TloHMMATh TePMHHBL, OCHOBHBIC 3aKOHbI H BAKHCHIIAC Teopu Kypca 001l XuMHIH:

Tema
>

vV ¥V YYVVVY

>
»
>
»
>
>
»
>
>
>
»
>
>

1. CrpoeHne BemecTsa: ;
ApryMeHTHpPOBarh CIIOKHOE CTPOCHHE aroMa KaK CHCTEMEL, cﬁ)cmxmeﬁ U3 sanpa #
9IEKTPOHHOH 000TOYKH. ‘

XapakTepu30BaTh YPOBHH CTPOCHHUA BEIIIECTBA. |

OIHCHIBATH YCTPOHCTBO U padoTy BonbIIoro afpoHHOro KoJulaizepa

ONHCHIBATH CTPOSHHEM aTOMa XHMHIECKOTO HMEMEHTa Ha OCHOBE ETO

[10JIOKEHHs B TIEPHOIMHUECKOH CHCTEME !
II. YI. Menzeneesa. ‘

3anuceiBaTh ONEKTPOHHBIE H 3NEKTPOHHO-TpapuIecKne (opMyIBl  XHMHYECKHX
9JIEMEHTOB. |

OnpenensTh OTHOIICHHE XHMHYCCKOTO yIeMEHTa K ONpeeNEHHOMY 2JIEKTPOHHOMY
CEMENCTBY ‘

[IpencTaBnATh Pa3sBUTHE HAYIHDIX TEOpHii 10 CIHpaNd Ha ocHOBE TPEX GopMyTHPOBOK
[lepHOAMYECKOTO 3aKOHA M OCHOBHBIX HanpasJIeHUH paamm?i TEOpHH CTPOCHHA
(XMMHYECKOTO, JIEKTPOHHOTO H [IPOCTPAHCTBEHHOTO). |

XapakTepH30BaTh POslb MPAKTHKH B CTQHOBJICHHH ¥ PA3BUTHHA XMMUYIECKOH TEOPHH.
ApryMeHTHPOBATh YyBCTBO TOPHOCTH 3d JOCTIDKEHHs OTEYeCTBEHHOH XMMHM M BKIAJL
POCCHICKHX YIEHBIX B MHPOBYIO HayKy |

XapakTepu3oBaTh HOHHYIO CBfA3h KaK CBAI3b MEXJy HOHAMH, 00pa3yomuMHucs B
pe3ynbTaTe OT/a4| KK NPUEMa ICKTPOHOB aTOMaMH Wi¥ rpymaMy aToMoB.
OmpesiensTh TPUHALISKHOCTH HOHOB K Toit WM WHOM TpyIilie Ha OCHOBaHWH UX 3apa/ia 1
cocTaga. \

XapakTepu30BaTh QH3HISCKIC CBOMCTBA BEMIECTB C HOHHOMH CBA3BIO0, KaK (yHKIIMIO BHJA
XUMHUYECKOH CBA3H U THIIA KPHCTAUTHYECKOH PEIIETKHA i

OmUCHIBATH KOBATEHTHYIO CBs3b, KaK Pe3ylbTar oGpazoBaHis OOIMX NEKTPOHHBIX TIap
WJIH KaK pe3y/bTar MepeKphIBaHus MEKTPOHHBIX OPOUTATICH. l

KnaccuuiupoBarh KOBAJIEHTHBIE CBA3H IO D0, KpaTHOCTH ¥ CHOCOOY MEPEKPHIBAHIA
3IEKTPOHHBIX OpOHTAIICH. '

XapakTepu3oBaTh HU3HIECKHE CBOICTRA BEWIECTB C KOBAJICHTHOM ?Bﬂ?:bl(), KaK (QyHKITHIO
KOBJIEHTHOM CBA3H H THIIA KPHCTAILUTHICCKON pemETKA ‘

XapaKTepH30BaTh METALTMIECKYIO CBA3H KaK CBSI3b MEX/y MOH-aTOMaMH B METajlIax
CIUIaBaX [OCPEACTBOM 00001eCTBIEHHBIX BANCHTHEIX BIIGKTPOHOB‘

O6BACHATH SIHHYIO TIPHPOTY XUMHYECKHX CBs3€H. 1‘

XapaxTtepu30BaTh QU3HICCKHC CBOICTBA METAILIOB, KaK (DYHKIHIO pvle"raﬂnuqecxoﬁ CBA3HU
I METAJUTMYECKOM KPHCTAILTHYECKOH PEIIETKH ?

XapaKTepr30BaTh BONOPOIHYIO CBA3b KAK 0COOBIH THIT xnmnqecxot% CBSI3H.

Pasiuuarh MEXMOJICKYIAPHYIO U BHYTPHMOJICKYJIAPHYIO BOJIOPO/IHBIC CBA3H.

PackpsiBaTh POJib BOJAOPOAHBIX cBsi3eil B OpraHu3aiu MOJCKYI OHOIOIUMEPOB, —
Genkos 1 JJHK, — Ha 0CHOBE MEXIIPEIMETHbIX cBs3eil ¢ Oroornen

XapakTepH30BaTh MOTUMEPDI KaK BBICOKOMOJIEKY/IIPHBIE COCHHHCHTM.

Pa3nu4aTh peaKkivy MOJIMMEpH3aluy | [IOTHKOH/IEHCAIIH. ;
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Tema 2 «XuMHAYECKHE PeaKIHH»:
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Tema 3 «Beujecmea U ux c60UCmEa»:

>

|
|
|
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|
OnHCHBATH BKHEHIIHNE [IPeJCTABUTENH IIACTMACC M BOJIOKOH H I‘HaSLIBaTB obnactu MX
TTPUMEHEHHUS. I
VeTaHABIMBATG EIMHCTBO OPraHHYeCKOd U HEOPraHWYecKoH (XHMHHM Ha MpUMEpe
HEOPraHUYECKHX MOTHMEPOB |
XapakTepu3oBaTh PasjIMYHbIC THIBI JIHCICPCHBIX CHCTEM Ha OCHOBE arperarHoro
COCTOSHUS MCIIEPCHOH (ha3bl M AMCIEPCHOHHOM CPE/IBI. ?
PackphiBarh pPOJIb Pas/IMYHBIX THIOB JHCIEPCHBIX CHCTEM B, JKH3HH TIPUPOIBI H
obmecTsa. ‘

i
|
|
i
|

OnpeenaTh NPHHAUIEKHOCTb XHMHUUYECKOH PCaKIUH K TOMY WM HWHOMY THIY Ha
OCHOBaHHH I10 pa3/IHYHbIX IPH3HAKOB. {

OrpaxaTh Ha [HChME TEILIOBOH >pdeKT XUMHUIECKHX PpeaKiuid C MOMOIIBI0
TEPMOXMMHYECKHX YPABHCHHH. '

TloTBep/KaATS KOIHYESCTBEHHYIO XApaKTEPUCTHKY SK30- H SHIOTEPMHYECKHX PeaKiHi
PacuETAMH TI0 TEPMOXUMHYCCKHM yPaBHEHHAM. ‘.

VeTaHAB/IMBaTh  3ABHCHMOCT  CKOPOCTH — XHMHYECKOH pea;l:uma OT TMPHPOIBI
pearupylomxX —BENIECTB, MX  KOHICHTPAIMH, Temneparypbf W IUolanM  HMX
COIPUKOCHOBEHHS. i

PackpeiBaTh pOIb KaTann3aToOpPoB Kak (GaKkTopoB yBEIUUCHHUA CKOPOCTH XHMHYECKOH
peaKl{y U paccMaTpuBarh MHTEOUTOPHI KAK «aHTOHHMbD) KaTali3aropos.
Xapakrepr3oBaTh (EepMEHTHI KaK OHOJIOrHUecKUe KaTaau3aTophl GenKoBOM TIPUPOBI H
pacKpbiBaTh HMX pONb B TPOTCKAHHH GHOXMMHUYECKHMX peakuuid Ha OCHOBE
MEXKIIPEIMETHBIX CBS3EH C OuoNIOTHEH. |

ONKCEIBATH COCTOSHHUS XMMAYECKOTO PaBHOBECHS W mpejlararh c11‘|oc0651 €ro cCMeleHHus
B HEOOXOAMMYIO CTOPOHY HA OCHOBE aHa/IH3a XapaKTCPUCTHKH peakiuu 1 npunnmna Jle-
[Ilarense. WI

OnpeenaTh TAII T'HIPOIA3a COJTM HA OCHOBE aHAITH3a e€ cocTaBa. |

KnaccuduuupoBars THIAPOIIH3 COJCH N0 KaTHOHY U AHHOHY. |

XapakTepH30Barh POJIb THAPOIH3A OpraHu4ecKux COeIMHEHHH, KAK XMMH4ECKOH OCHOBbI
oOMeHa BEIIEeCTB B SHEPrHH B JKABBIX OpraHu3Max. |

Onpee/ATh OKHCIUTEBHO-BOCCTAHOBUTEILHBIC peaKi(HH KaK MpOICecehl ¢ U3MEHEHHEM
cTencHel OKHMC/ICHHUS JIEMEHTOB BEIIECTB, y1acTBYIOMIKX B peaKiru.

Pas/HEaTh OKHCIUTENb H BOCCTAHOBHTEb, IIPOIIECCHl OKHCIICHIS ¥l BOCCTAHOBJICHUS.
Cocrapnsith ypasHeruss OBP Ha 0CHOBE JMEKTPOHHOTO Gananca. |

OnuceiBaTh IEKTPOIIH3 Kak OKHCITHTEBHO-BOCCTAHOBATEIBHbI mpowecc.

Pasuarh 3MeKTPOJIA3 PaciljlaBOB U BOIHBIX PACTBOPOE. 1

XapakTepu3oBaTh IPAKTHIECKOE 3HAICHUC 3MEKTPONIM3a Ha inpmviepe MOJTy YEHHS
AKTHBHBIX META/UIOB M HEMETAIOB, a TaKiKe rajibBaHOILIACTHKH, IalbBaHOCTEIHH,
padMHAPOBAHAM [IBETHBIX METAJIIOB L

|

XapakTepu3oBarb (u3uUecKHe H XHMHUECKHE CBOJCTBA META/UIOB KaK (yHKIHIO
CTPOEHHS MX ATOMOB M KPHCTAJLIOB HA OCHOBC npe/CTaB/ICHHH o|6 OBP u HONOKCHHA
METAIIOB B NEKTPOXUMHIECKOM Py HAMPKCHAM. |
OnuchiBaTh 0COOEHHOCTH MOJIOKECHHA HEMETAUIOB B Tlepuomuueckoit Tabmuue JI. M.
Men ieieeBa, CTPOSHHE UX aTOMOB U KPHCTAJLIOB. i
CpaBHHBATH CIOCOGHOCTD K AIOTPOIHH C METAILTAMH. ‘
XapakTepr3oBaTh OOLIKE XMMHHYCCKHE cBoiicTBa HemeramioB B cere OBP n nx
IIOJIO’KEHHS HEMETAJUIOB B PAIY 3IEKTPOOTPHLIATEIbHOCTH. {



|
» COOTHOCHTH [peACTABHTENEH  OpraHW4eckux M HEOPraHHIeCKHX KHCJIOT €
COOTBETCTBYIOMEH KITacCH(PHKAITMORHOM TPYTITIOH. ‘

» OmnuchBaTh OBLME CBOMCTBA OPraHMYECKHX H HEOPraHHMICCKUX KI»;!CHOT B cere TOJl 1 ¢
[O3MIHH OKHCJIEHHA-BOCCTAHOBIIEHHS KaTHOHA BOZOpOAA WIM | AHHOHA KHCJIOTHOTO
ocTarka.

» Onpenensth 0COOEHHOCTH XUMHYCCKHX CBOMCTB A30THOMH, KOHIEHTPHPOBAHHOH CepPHOH
H MypPaBbHHOH KHMCIIOT. i

%» OnuchBaTh HEOPraHWYECKHAE OCHOBAHHUS B CBETC TOM. '\

» XapakTepu30BaTh CBOWCTBA OPraHH4ICCKHUX H HEOPraHU4YeCKHX  OECKHIOPOJHBIX
OCHOBAHHIl B CBETE IIPOTOHHOM TEOPHH. |

» XapakTepu3oBaTh OpraHMYeCKHE M HEOPTaHWUTECKHe aMtbOTepqme COEIHHEHHUs Kak
BelECTBA C JBOMCTBEHHON QYHKIHEH KHCTIOTHO-OCHOBHBIX CBOWMCTB.

» ApryMeHTHpOBaTh CBOHCTBA ~ AMHHOKHCIOT KaK aM(bOTeﬁHblx OpraHMYecKHx
COeIMHEHHH. "

» PackpbiBarb Ha OCHOBE MEXIPEAMETHBIX cBs3ell ¢ Ouomorued pojib aMHHOKHCIIOT B
OpraHM3alyy JKU3HH. r

» XapakTepH30BaTh COIIM OPraHMYCCKHX H HEOpraHWYeCKHX KHCJIOT B CBETC TCOPHH
INEKTPOIUTHUECKOM JTHCCOIHALIIH. }

% COOTHOCHTH TpefcTaBuTeneil coneil OpraHM4ecKHx H HEOPraHU4ecKuX KHCIOT ¢
COOTBETCTBYIOILEH KITacCH(DUKAHOHHOHN TPYIIIIOH. _

» XapakTepr30BaTh KECTKOCTH BOJBI U Npe/iiararb CrocoObI €€ ympé\mcnm.

|

Tema 4 «Xumua u coepeMeHHoe 00Wecmeon: ‘

XapakTepu30BaTh XMMUYECKYIO TEXHONOTHIO KaKk NPOM3BOAUTENLHYIO CHITY ofmecTna.
OnucHBaTh XMMHYECKHE MPOIECCHl, JeKalue B OCHOBC NpOH3BOICTBA aMMHaKa H
MeTaHOJa, C TOMOIIBIO POITHOTO A3bIKA M A3IKA XUMHH. l

VeTaHABIMBATH AHAJIOTHH MEXK/Y ABYMS NPOU3BOACTBAMH. |
dopMyTUpOBaTh 00IIME HAYIHbIC IPHHIALIEL! XHMHAYECKOTO npouznpnema
AprymMeHTHpOBaTh HeoOXOMMMOCTh XMMHYECKOH TpaMOTHOCTH  Kak KOMIIOHEHTA
OBLIEKY BTy PHOH KOMIIETCHTHOCTH He/I0BEKA. l‘

YMeTh MOMydaTh HEOOXOAMMY10 HHPOPMALAIO C MApKUPOBOK HA yNAKOBKAX PasiUTHBIX

HpOMBIIIIJTeHHBIX H H‘pOI[OBOJIBCTBeHHBIX TOBApOB. !
|

|
BblﬂyCKHﬂK noay4dum 803MONCHOCHIb HAYHUMBCA: |

- OB BACHSTH: 3aBHCAMOCTH CBOWCTB BEIECTB OT MX COCTaBa H CTPOEHHS, !_npnpo,r_[y XMMHAYECKOH
cBs13¥ (MOHHOM, KOBAIICHTHOH, MeTa/UIHUecKOii), 3aBUCHMOCTE CKOPOCTH xx;muqccxoﬁ peaKiuy 1
[OJIOJKEHMS XHMAUECKOro PaBHOBECHS OT pasjHiHbIX (haKTOpOB: |

- BLIIOJHSTH XHMHUUYECKHH SKCIEPAMEHT O Pacro3HaBaHiio BaYKHEHIIMX HEOPraHHIeCKUX H
OpraHHYECKHX BEIICCTB; i

- IPOBOJMTb CAMOCTOSTE/IBHEIA TIOMCK XMMHYCCKOH Hﬂ(bopmaunn‘! C MUCIOJIb30BaHHEM
pas3UIHEIX HCTOYHHKOB (HayIHO-TIOTYIIPHBIX W3faHwi, KOMITBIOTEPHBIX 0a3 IAHHBIX, PeCypcoB
MHTepHeTa); HCIOB30BATh KOMILIOTCPHBIC TEXHOJOTHM Ul 00paboTKH H Tepeiadn
XUMHUecKoi uHpOpPMAIHH U ee TIPEJICTaB/ICHUA B pasmiuHBIX popMax;

_MCIIONE30BaTh IPHOOpETEHHBIE 3HAHMA M YMCHHI B IpaKTHYeCKOoH JCATEIBHOCTH 1
HOBCEHEBHOM XU3HM JUIA: 3

oG BICHEHHS XMMHYECKHX ABIEHHH, TPOUCXOMIAIWUX B IPUPOAE, 6BITY M HA IPOM3BO/CTEE;

- ONpeJeNeHNs] BO3MOKHOCTH POTCKaHHA XUMAYECKUX I[PEBPAIICHAH B PA3IHIHBIX yCIOBHAX H
OIIEHKH UX MOCIEICTBHH; ';
- HKOJIOrHIECKH IPaMOTHOIO IOBECHHUS B OKpYKalOIIEH CPeIE; |

-OILIEHKH BIIHAAHHIA XAMUYECKOT0 3arpsa3HEHHA OKPY)I(aIOUIeﬁ Cpelbl Ha OpraHusM geJlIoBeKa H

JOpyTrue JKUBBIE OPraHu3MBbl, |

v VVV VYV



1

. GesomacHOro oOpalleHus € TOPIOYMMH M TOKCHYHBIMH BEILECTBAMH, 1aGopaTOPHEIM

000py/I0BaHHEM

. \
- IPUTOTOBJICHHS PACTBOPOB 3a/IaHHOM KOHICHTPALHH B OBITY ¥ HA IIPOU3BOJICTBE;
- KPUTHYECKOH OLEHKH JOCTOBCPHOCTH xuMAYecKod MH(pOPMAIMH, HOCTYNAIomeH 13 pasHbIX

HCTOYHHKOB.

IosnasaTteanubie YY/I: '

O6yuaroujuiica noay4um 603MONCHOCHb Hay4umbCAa: I

MeranpeaMeTHbIe Pe3YIbTATHI:

|
|

[pHA3HABaTh IEHHOCTH HAYYIHOr0  SHAHHA, ero npaxmtl_ecxoﬁ 3HAYNMOCTH,
JOCTOBEPHOCTH; 1

[pU3HABATh LEHHOCTH — XHMHYECKHX METOMOB HCCJIGJIOB&HPISI! JUBOW ¥ HEKHBOH
NIPUPOJBL; “

YBaKATEHHO OTHOCHTHCS K CO3MIATENIHOM, TBOPUECKOHN NeATCIIb OCTH;

IOHMMATH HEOOXOIMMOCT 3/l0POBOT0 00pasa JKU3HH;

ClleNnaTh CO3HATEJBHBIH BHIOOP 6y mymeit npodeccroHaNTbHON ACAT TBHOCTH;
CAMOCTOSTENHHO OGHAPYKMBATE U POPMYTHPOBATH yaeOHy0 npobiemy,

BBIIBATATH BEPCHH PElICHHS MPOOTIEMBI, 0CO3HABATE KOHEUHBIH pe3y/IbTar, BEIOHpaTh U3
TPEIONKEHHBIX ¥ HCKATh CaMOCTOSTENILHO CPE/ICTBA NOCTHKCHAA Lenu;

COCTABNATE (MHIMBHAYaIBHO HIH B rpynie) IiaH PereHHs 1poGIeMBI (BBITONHEHAS
POEKTA); i

paboTasi TI0 Ty, CBEPATH CBOU neicTBHSA C LENBIO H, TIpH HeoOXOIUMOCTH, HCIIPABIATE
OIIHOKH CaMOCTOSATETBHO, |

B JHAJIOTE C yYHTENeM COBEpPIICHCTBOBATEH caMOCTOSTENHFHO BHIPAOOTAHHBIE KPHTEPHU
OIICHKH; ‘f

HCIOIB30BAT OCHOBHEIC METOJBI MO3HAHMA (ompejieieRHe WCTOIHHKOB yueOHOH H
HAay4dHOH HH(OpMALIHH, TOTYHCHHAC 3Toit MHOpMALKH, €€ aHANU3, 1 YMO3aKIIOUeHHs Ha
ero OCHOBE, U3TOTOBIEHHE H NPE3CHTAllMA uHGOPMALMOHHOTO TPOLYKTA; IpOBEJECHHE
JKCIIEpHMEHTa, B TOM dHCIe H B nporecce HCClIeIoBaTENbCKOl IS TEIIbHOCTH,
MOJIE/TUPOBAHUE M3y4aeMbIX 00BEKTOB, HAGTIOICHHE 33 HUMH, HX M3MEPEHHE, uxcanus
pe3y/IbTaTOB) M MX MPUMEHEHHE JULd [IOHMMAaHMA Pa3/IMIHEIX CTOPOH OKpYIKaroIeH
TIeHCTBUTEIILHOCTH, |

BIA/IETH OCHOBHBIMYM HHTEJLICKTYaIbHbIMH omepaisMy (aHATH3 ¥ CHHTES, cpaBHEHHE H
cHCTeMATH3aIs, 0000IIeHHe ¥ KOHKPETH3AIA, knaccuuKaui W TOKMCK aHaJoToB,
BBISBJICHHE TIPUUHHHO-CIIEICTBCHHBIX cBsizeii, HOpMyIHPOBKa THNOTES, HX MPOBEPKA U
(opmyIHPOBKA BEIBOJIOB);

[03HABATH OOBEKTHl OKPYIKAIOWEro MHMpa B IUIAHE BOCXOYIEHHS OT aOCTPaKTHOTO K
KOHKpeTHOMY (0T 001Iero gepes JacTHOe K eTMHIIHOMY ); :

OIpeenaTh pasHoo0pa3Hble HCTOTHHKH [OJTy4eHHUs HEe0OX QMO XHMHYECKOM
wH(pOpMAIHH, yCTAHOBICHHUC COOTBETCTBHS COIEpKaHHI H dopMBI TIPEICTABJICHHAS
uH(OPMAIMOHHOTO MIPOYKTa ay AMTOPHH;

YMEHUIO MCIOJTB30BaTh CPECTBA HH(POPMATTMOHHBIX H KOMMYHHKAITHOHHBIX TEXHOJIOTHA
(manee — HWKT) B pemeHnH KOTHUTHBHBIX, KOMM}’HI/II{aTPIBHbIXI‘ W OpraHH3aldOHHBIX
3amad ¢ coOJIOICHHEM TpeGoBaHHH JPrOHOMHKH, TEXHUKH Ge30nacHOCTH, THUTHCHBL,
pecypcocOepeikenns, TPaBOBBIX M STHUECKHX HOPM, HOplT/[ MH(OPMAITHOHHOM
0e30macHOCTH; l

|
l
|
|



|

Peryasrusubie YY1 l
Ooyuaromuiica HayHumca: l
|

 ompenensTh Ilenb y4eOHOH JEATEIBHOCTH, OTpeNeNaTs| 3agaud B CBOCH
03HABATE/IHHON JEATENBHOCTH, ONMpeIeNsiTh CPE/icTBA I JOCTHKCHHA nenedt u
pelenus 3a71a4; BHIOUpaTh TeMy PaboThL g
* onpefensTs Haubonee SPPeKTHBHBIE Croco0BI JOCTHKEHUS PE3y/IbTaTa;
pedexcun; |
*  [UIAHHPOBATh, KOHTPOJIMUPOBATH M OLCHUBATH y4yeOHbIE neifxcréua B COOTBETCTBHHU C
[HOCTABIECHHOI 3a/1auell ¥ YCIOBHAMH e€ pealn3aluy, !
*  BOCHPMHAMATH M MOHUMATH MPHYHHEL ycnexa/Heycnexa B yueBHOM JesTeTLHOCTH B
CIIOCOBHOCTH KOHCTPYKTHBHO JIEHCTBOBATD JKE B CHTYallHsX heycnexa.
|
|
‘

O6Gy4aiouiUiicA NOIYH UM 603MONHCHOCHIb HAYHUMBCA: |

e  CTABHTH HOBBIE yueOHBIE 3a/1auH MO PYKOBOJCTBOM YUUTEI,
|
«  HAXOIWTh HECKOJBKO CIIOCOOOB NEeWCTBHH MIPH PEIICHUH yueOHO# 3a1a4H, OLCHUBATE
WX ¥ BHIOHpATh HanGoIee PalMOHATBHEIH. '

Kommynukatupubie YV
Odyuarowuiicas HaQyHUmca: |

e CaMOCTOATENHHO OPraHH30BBBATH yd4eGHOE B3AUMONEHCTBHE B IPYNIC (oTIpenensTh
oGIIHe LK, PACIIPEE/ TS POJIH, IOTOBAPUBATECA APYT C APYTOM H T.1.).

o VMeHMIO TPOAYKTHBHO OOIIATECS M B3AMMOACHCTBOBATH B MPONECCE COBMECTHOM
[IeTENBHOCTH, YUUTHIBATh MOSHIN APYTHX y4aCTHHKOB [esTenbHOCTH, d(Q(eKTHBHO
paspemarh KOH(pIHKTEL

e BaneHuio S3HIKOBHIMH CECTBAMH, B TOM YHCIE H A3BIKOM XHMHH — YMCHHE SCHO,
JIOTMHHO ¥ TOUHO M3JIATaTh CBOI TOUKY 3PEHHS, MCIONB30BATH ICKBATHAIC SI3LIKOBBIE

|
CpEeNCTBa, B TOM YHCIIE M CHMBOJIBHBIC (XMMHYECKHE 3HAKH, GOPMYJIB! 1 ypaBHEHHs).

O6yuaiouiuiica ROy UM 603MONCHOCHID HAy4umsCcAa: \

«  ob6MeHHBAThCS HHGOpMALHEH ¢ ONHOKIIACCHUKAMA, pa60fra101mn\»n«fi B OJIHOM IpyIIie;

*  pasBUTHIO YMCHHA OTKpBHITO BHIp@XKATh H aprymenmposeiuno oTCTaMBaTh M
06OCHOBBIBATE CBOK TO3HMIMIO M COOTHOCHTER eé © TMO3MIAEH OJIHOKJIACCHHKOB,
paboTaiomuX B OJHOH rpynue. ;

|
CpenctBoM  (pOpPMHPOBAHHIS KOMMYHHKaTHBHBIX Y'Y/ ciyxat TeXHc")norHsi npo0IeMHOTO

nuanora (mofyxaaroumi H mojBofALMi auanor) u pabora B MajbX rpynmax, a Takke
JCIIOTB3OBAHNE HA YPOKAX I1eMEHTOB TEXHOIOTHH IPOJYKTHBHOTO qTEHHUSL.



JIHYHOCTHBIE Pe3YIbTATHI

Y obyuatousezoca 6ydym cpopmuposansl:

1) BocnUTaHHE POCCHHCKOH rpaKIaHCKOH HICHTHYHOCTH: nannomsma,XmoﬁBn U yBaKEHHUA K
OteuecTBy, HYyBCTBAa TIOPAOCTH 3a CBOIO PonuHy, 3a POCCHHCKYI0 XHMHUECKYI0 HayKy H
0CO3HAHHE POCCHHCKOH IPaKIaHCKOH HACHTHIHOCTH — 6 qennocmno-optﬁenmauuounoﬁ chepe,
2) HeT0CTHOe MHUPOBO33PEHHE, COOTBETCTBYIOMICE COBPEMEHHOMY YPOBHIO Pa3sBHTHs HayKd H
OGIIECTBEHHOM TPAKTHKK, @ TaKke COLHANTBHOMY, KyIbTYypHOMY, S3BIKOBOMY H JIyXOBHOMY
MHOr00Gpa3HIo COBPEMEHHOTO MHPA; '

3) oco3HaHue HEOOXOMUMOCTH CBOCH [103HABATEJILHON JEATENBHOCTHA W yMEHHE yNpPaB/iTh €10,
FOTOBHOCTh M CIIOCOGHOCTE K €aM0o00Opa30BaHMIO HA MPOTHKEHAH Bce!;ﬁ ’KM3HH Ha OCHOBE
MOTHBAIMHM K OOYUYEHWIO ¥ [O3HAHWIO, BBIOODY npounsHoro 00pa3oBaHHs HA OCHOBE
HHPOpPMALIHK O CYMIECTBYIOIIMX npodeccHsax W JIMYHBIX MPO(ecCHOHATBHBIX HpEANOYTCHUH,
OCO3HAHHOMY TIOCTPOGHHIO HHMBHILYaTbHOU oOpazoBaTeIbHOR TPaeKTOpHH C YUIETOM
YCTOMUMBBIX [IO3HABATEIBHBIX HHTEPECOB; MOHUMAHNE BAKHOCTH HENpPEPHIBHOTO 00pasoBaHHUA
kaKk (aKkTopy YCIEIIHOH npodecCHOHAIBHOH | OBIIECTBEHHOH [I€ATEJIbHOCTH;, — 6
nosnagamenvroti (KOTHUTHBHOH, HHTEIUIEKTyalbHOMH) chepe; 1

4) TOTOBHOCTH K OCO3HAHHOMY BEIGOpY ManbHelimei 00pazoBaTenbHON TPaeKTOPHH HIIH ChepE!
npoecCHOHATBHOH JeATeIBHOCTH — 6 mpydoeoll cepe; '

5) KOMMYHHUKATHBHAsA KOMIETEHTHOCTb B o6pazoBaTebHOH, 00IECTBEHHO none3Hoi, y4eoHo-
HCCIIe0BATENECKOH, TBOPYECKOH | APYTHX BHIAX ACATCIBHOCTH, :

6) MOHMMAHHE LEHHOCTH 3/10pOBOro H GesomacHOro obpasa JKH3HH, - HENPHATHE BPEIHBIX
npUBEIYEK (KypeHHs, yIoTpeOIeH s akoToms 1 HAapKOTHKOB) Ha OCHOBE 3‘|Ha}m1‘e‘1 0 TOKCHYECKOM
¥ HAPKOTHYECKOM JIEHCTBHM BEIIECTB — 6 chepe 300poevechepedicenus U Besonacnozo obpasa
olcu3HY; YCBOGHHE TPaBHJl MHIMBHAYaIbHOrO H KOJUIGKTMBHOrO 0€30I1acHOro IOBEACHHS B
ype3BbIYANHBIX CHTYAIHAX, YTPOKAIOIIHX HKU3HH 1 30pOBBIO JIOJEH; |

7) mosHaBatenbHas M HHQpOpMAUMOHHAS KynbTypa, B TOM YHCJEe pa3BUTHE HABBHIKOB
CAMOCTOATE/IBHOM PabOThl ¢ y4eOHBIMU [OCOOHAMH, KHUraMH, ;Locrynnmimu MHCTPYMEHTaMH U
TeXHHYECKUMH CPeCTBaMHU MH(OPMAITHOHHBIX TEXHOJIOTHH; ‘l
8) OCHOBBI BKOJOTHYECKOIO CO3HAHHA Ha OCHOBC IIpPU3HAHAS TEHHOCTH JKHM3HH BO BCEX eé
TPOABIEHMAX M HEOOXOJHMMOCTH OTBETCTBEHHOIO, OepeixrHOoro OTHOIIEHHsT K OKpyaromel

cpene. |

Ody4arouuiica nOIYHUm 603MONHCHOCMb 0n1a popmuposanun:

Pa3BUTHs TOTOBHOCTH K PEIICHUIO TBOPUCCKHX 3ajad, yMeHHs HaXO[UTh a/IeKBATHBIC c1oco0bl
[10 BeJeHHUs ¥ B3aMMOJICHCTBHS C MapTHEPAMH BO BPEMA yueGHO 1 BHEYEOHOH AEATEIBHOCTH,
CIIOCOBHOCTH ONEHMBATh MPOOJIEMHBIE CHTYalldd W OMNEPaTHBHO IPMHAMATh OTBETCTBEHHBIC
pelleHHs B PA3IMYHBIX IPOAYKTHBHBIX — BHJAX JIeSTeIbHOCTH (yqeGHaﬂ IOKCKOBO-
pcceoBarenbeKas, KiryOHas, IpOeKTHad, KpyKKoBad 1 T. 1.). i



Paznen 2. Conep:xanue y4e6Horo upenMeTa‘L.

View TeopHH Pa3BUBAIONIEr0 00ydeHHs TIONOKEHDE! ¥ B OCHOBY Ky}pca obmeit xuMun. Y
CTApIIEKIaCCHUKOB (POPMHPYETCS  LENOCTHOE NpE/ICTAaBIEHAE O XWUMHUYECKOH HayKke H
XHMHYECKOM IIPOH3BOJICTBE, 2 TAKKE O eIHHOH eCTECTBEHHO-HAyYHON KapTHHE MUPa, B KOTOPOH
XHMHUecKas KapTHHA MEpa ABIAETCS € HeOTBEMIIEMOH FacThIO. §

B kypce obujetl Xumuu nadaie y4auuecs SHakoMAMCi nOCHeOHUMU OOCMUIICEHUSMU 6
obracmu usyYeHus. amomd, Y3HAlom O COBPEMEHHLIX Memooax I’IOS‘HGH%I}I CMmpoenus. amomd,
yeny6usiom u paculupaiom 3HAnUs, noiy4entuvie 6 Kypce OCHOBHOTI WLKONIbL, O CIMPOEHUY amoma u
seujecmea na ocnoge Ilepuoduieckoz2o 3aKoHa U Iepuoduuecxoii cucmemvt M. H. Menoeneesa,
06 obuux ceolicmeax KIACCO8 OP2AHUHECKUX U HEOP2aHUNECKUX coeduneHul  (kuciom,
ocrHoeanuli, ampomepublx CoeOuHeHull) 8 ceeme meopuu 2MeKMPOTUMUYECKOT duccoyuayuu u
npomonnoii  meopuu. Jlaree paccmampusaemci kaaccugpurayus XUMUYECKUX PeaKkyuii 6
opeaHuyeckoil U HeOP2aHUYECKoU Xumuu. 3asepuiaen Kypc SHAKOMCmeo CMapueKNaccHUKos ¢
NePCReKMuUGaMU PA3BUMUSL XUMUYECKOU HAYKU U XUMUHECKOZO npouséodcmea, ¢ npobnemamu
oxpanvi OKpydIcaiouyeii cpedbl OMm XUMUYECKO20 3AZPASHENUS U RYMAMU UX peuienus.

Crpoenue BemecTs (9 1acoB) |

OcHOBHBIE CBeleHHsI 0 crpoenHH aroma. CTpOeHHE aroma: coc:Taér anpa (HYKJIOHBI) H
snexTponHas oGonouka. ITomsrtae 06 H30TONAX. TlonsiTue O XMMHUECKOM JICMEHTE, KaK
COBOKYTTHOCTH aTOMOB C O/TAHAKOBBIM 3apAIOM S1pa. !

Temoncmpayuy. Toprpetst . Pesepdopna, H. bopa. BugeobparMenTsl U ciaiiipl «bobmon
a/IPOHHBIN KoJUaiiepy, « YPOBHH CTPOCHHS BELICCTBAY

»

Iepuoanyeckasi CHCTEMA XHMHYECKHX 3JEMEHTOB JI. . Menaeaeesa B cBeTe y4eHHs 0
crpoenuy aroma. QU3MYCCKHH CMBICH npunstoi B Tabmuue 1. . Meimeneeﬁa CHMBOJIMKH:
MOPAJKOBOrO HOMEpA 3IIEMEHTa, HOMEpa NepHoia U HOMEpa rpymmnbl. TlonsTue o BaJEHTHBIX
snexTpoHax. OTobpakeHne CTPOCHHS SICKTPOHHBIX 060104eK ATOMOB XHMHYECKHX JIEMEHTOB C
[IOMOIIIBIO JIEKTPOHHBIX U ANEKTPOHHO-TpaduIecKux GOpMyL. f

OGbsCHEHHe 3aKOHOMEPHOCTEH HM3MEHEHMs CBOMCTB O/IEMCHTOB B [eprofax d Tpymmax
NepPHOJMIECKOM CHCTEMBI, KaK CIIEJICTBAE HX JICKTPOHHOTO CTpoeHHs. DNeKTPOHHbIE ceMeHCTBA
XUMHYECKHX DJIEMEHTOB. ‘

Jlemoncmpayuy. Pasnudnabie HOPMBI [leproauIecKol CHCTEMBI xumudeckux snementos JI. H.

Menneneesa. [Toprper [I. Y. Menneneesa. ‘I

Cpasnenne IlepHoanuecKoro 3aK0Ha H TEOPHH XHMHYECKOro cTpoeHus Ha ¢uiaocodexoi
ocnose: TIpemnocsUIKH OTKpsITHs [lepHofMIeckoro 3aKoHa M TEOpHH XUMHYECKOr0 CTPOCHHS
OPraHMYeCKUX COEIMHEHHH; POJNb JMYHOCTH B HCTOPHH XUMHH, 3HA4YE€HHE I[PAKTUKA B
CTAHOBJICHHH U PA3BUTHH XMMUYECKHX TEOPHH. !
Jemoncmpayuu. Noprpetst 1. M. Mennerneesa 1 A. M. bytneposa.

MonHAs XHMHYECKAas CBA3b U HOHHBbIC KPHCTALIHYIECKHE peméTKH. ATHOHBI 1 AHHOHBL HX
3apsyIbl M KIaccH(HKAIs [0 COCTaBy Ha TPOCTBIC 1 CIIOAKHEIC. Tpencraputend. IlonsTue 06
MOHHOH XHUMHYecKo# cBs3d. VOHHAS KPHCTAIIHHCCKAI pem€Tka H dusnueckue CBOMCTBA
BeLIECTB, 00YCIOBIEHHbBIC 3THM CTPOCHHEM. "

Temoncmpayuy. MoJiens HOHHOM KpUCTAJUTHIECKOH PemETKH Ha IPAMEPE XJIOpHIAa HaTpHs.
MuHepaIbI C THM THIIOM KPHCTALIAYECKOH peLETKOH: KaIbIUT, TAJIHT.

\
|
KopajienTHas XHMHYeCKasi CBI3b. ATOMHBIE H MOJEKYJIAPHBIC KpﬂCTaJUﬂl‘leCKﬂe

. v |
PEeIIECTKH. TloaaTue O KOBaJIECHTHOM CBA3H. BHCKI'IJOOTPPIHZ.TGJII;HOCTL, HenoJgApHas u noJisipHast

KOBAJICHTHBIE CBA3H. KpaTHOCTh KOBAJIEHTHOM CBSA3H. Mexanu3Mbl 00pa3oBaHMs KOBaJICHTHBIX
cB3eil: OOMEHHBIH ¥ JIOHOPHO- AaKIENTOpHbIA. II0JIAPHOCTE MOJIEKYJIBI, Kak CICACTBHE

MOMAPHOCTH CBSA3H M T€OMETPHH MOJEKYJIbl. KpACTAUHICCKUE PeMIETKH € STHM THIIOM CBSI3H:



l
|
i

MONEKyIpHble M aroMHble. @H3MYECKAC CBOMCTBA BEINECTB, OOYCIOBICHHBIE THIOM
KPUCTAJUTHIECKHX PEIIETOK. }

Temoncmpayuy. Mozens MOJEKyIISIPHOH KPHCTA/UTAYECKOH PEETKA Ha TPUMEPE «CyXOro
IbIa» WIH MOJA M ATOMHOM KPHCTAIUTMYECKOH DEIIETKM Ha TPHUMEPE anMasa, rpaduTa HIM
ksapia. Mojiesib MonspHOTo 00bEMa rasa.

|
Merapamueckasi cBa3b. [lOHATHE © METALIMYECKOH  CBA3M ‘ U METAUINYECKHX
KPHCTAITMUECKHX peléTkax. Qu3nyecKue CBOHCTBA MCTaIOB Ha OCHOBE HX KpHCTAITHYECKOTO
ctpoenus. [[pEMeHEHNE METAJIIOB HA OCHOBE HX cBoicTB. USpHBIE U [IBETHBIC CIUIABEL.
TTemoncmpayuy. MoJens KpUCTATHIECKUX PEIIETOK METAILIOB. T

Jlabopamopusie onvinel. KOHCTpYHPOBAHHE MOJCITH MeTaUTHUECKOM XHMHIECKOH CBA3H.
|

|
Bojopoauasi XHMHYECKAsi CBH3b. MemoNeKyspHad 1 BHYTPHMOJIEKY/IIPHAsA BOJOPO/IHBIE
CBS3H. 3HAUCHHE MEKMOJIEKYISPHEIX BOIOPOIHEIX CBA3eH B IPHUPOAC U JKABHY YEJOBEKa.
Jlemoncmpayuy. BuseodparMeHTsl B ClIaHIBI «CTpyKTypBI Oe/Ka. |
JabopamopHble onvimsl. JleHarypans Geka. {
Mosmmepsl. [lonydeHne IOTMMEPOB PEAKIMAMH  MOIMMEPH3ALHH l|fl MOJIMKOHIECHCAIHH,
BajkHeilinae NPEeACTABUTENN IIaCTMACC H BOJIOKOH, HX IIOJY4CHHE, CBOWCTBA U NPAMEHEHHE.
[loHsTHe 0 HEOPTAHWYECKHX MOIAMEPAX U HX MPEACTABHTEIH. ‘
Hemoncmpayuu.  Konnexmuu  «IlmacTMaccsy, «Bosokna». OOpasiel HEOPraHHYCCKUX
IIOTHMEPOB — BEIIECTB aTOMHOH CTPYKTYPBI. |

Iucnepenbie cueremsl. [fonaTue o JucTepcHOR (hase M IMCTIEPCHOHHOH Cpele. ArperarHoe
coctosinue pasmep dacthi (askl, KaK OCHOBa i iaccuUKalMK [ICIEPCHBIX CUCTEM.
OMyNBCHH, CYCIEH3HH, a3pO30JH — TIPYIIEL rpyGOMUCTIEPCHBIX CHCTEM, MX HpPe/ICTABHTEIH.
30JTH ¥ Te/Id — FPYTIBI TOHKOJUCTIEPCHBIX CHCTEM, MX TPECTaBUTCIH. [TousiTHe O CHHEPE3HCE H
KOQr'yJISALHH. |
Temoncmpayuy. Komnexnus 00pa3sioB pPasiuYHBIX  JHCTICPCHEBIX CP{CTGM. Cunepesuc H
KOaryJsus }
JaBopamopreie_onvimet. T1oTyueHHe KOJUIOUHOTO pacTBOpa KypHuHOro Oenka, HCCIEI0BaHHe
ero CBOICTE C TIOMOIIBIO Jia3epHOH yKaskd H IpPOBEJICHHE €To neHarypauun. IlomydeHue
SMYJIBCHH PACTUTEIBHOTO Macia H nabronenue 3a eé paccioenneM. llomydenne CyCHeH3HHA
«H3BECTKOBOIO MOJIOKA» M HabmoneHue 3a €€ ceMMeHTalueH IL

l

Xnvuueckne peakuun (12 qacos) ‘
Knaccudpuxanus XHMHICCKHX peaxuuii. AITOTPONH3AIKS U H30MEPU3AlHil, Kak peakuuu Oe3
H3MEHEHHs COCTABA BENIECTB. AJUIOTpONHS M €€ NPUIHHBL Knaccupukanus peakuui Mo
pa3MUHBIM OCHOBAHMSM: IO 4YHCIy M COCTaBy peareHTOB W IIPOIYKTOB, IO (ase, 10
HICIOIB30BAHMIO KaTanuaTopa Wil (epMeHTa, 0 TEILIOBOMY s¢pdexry. TepMOXUMUIECKUC
ypaBHEHUS PeaKilA. 'l
[emoncmpayuu. PacTBOpeHHE CepHOM KHC/IOTBl H aMMHMAYHOH CENTHTPbI ! ¢uKcanus TEIIOBBIX
SIBJIEHUH IS 3TUX IPOLECCOB. !

CKOpOCTh XHMHYECKHX DPeaKIHi. dakTophl, OT KOTOPBIX 3aBHCHT c"Kopocm XHMHAUYECKHX
peakuuii: Mpupoja peardpyrouiHxX BELIECTS, TeMmeparypa, IUIOLa/ib HX COIPHKOCHOBEHH
pearvpyoIHX BEeCTB, HX KOHICHTpaud, NpHCYTCTBHE Kararu3aropa. 'HOHHTHC 0 KaTajHs3e.
depMeHTSI, KaK OHOIOrHICCKHE KaTalu3aTophbl. WM HrubuTOpsl, KaKk <(a.HT01TIrIMI:I» KaTaJiu3aTopoB
1 X 3HAYCHHE. .

Jlemoncmpayuy. B3auMoeiicTBHA pacTBOPOB CONSTHOM, CepHOM | YKCYCHON KHCIIOT OJIMHAKOBOM
KOHIIEHTPALMU C OMHAKOBBIMH KyCOIKaMH (rpanynaMu) IUHKA 1 B3aMMOJICHCTBHE OZIMHAKOBBIX

KYCOUKOB PasHbIX METaJUIOB (MarHus, LHHKa, JKese3a) ¢ pacTBOPOM C(?nﬁﬁoﬁ KHCJIOTBI, Kak



IpHUMeEp 3aBHCHMOCTH CKOPOCTH XUMUIECKHX peakiuii 0T IIPHPO/IBI Beme!CTB. BsaumopelicTBue
PacTBOPOB THOCY/b(aTa HATPAS KOHIEHTPAIWH W TEMIEPaTyph € pacrno‘pom CEpHOM KHCIIOTEL
MopenupoBaHHe —«KHISIIEro  CJIOsy. TeTeporeHHblii KaTanu3 Ha IIPUMEPE PassIOKEHHS
IIePOKCH/1a BOZOPOJIA B IIPHCY TCTBHH TUOKCH/Ia MApraHLa.

Ja6opamopuble _onvimpt. VICTIONb30BaHME HEOPraHHUECKAX KaTaTH3ATOPOB (coneit xenesa,
HOMIA KaJus) M PUPOIHBIX OOBEKTOB, COACPXKAIIMX KaTajuasy (chIpoe MsCO, KapTodenb) s
passioxKeHus NEPOKCHIa BOJOpOa. |

|
XuMuuecKkoe paBHOBecHE H CNocobbl ero cMemeHns KrnaccupuKanus XMMHYECKHX PEaKIHH
10 [pU3HAKY UX Hanpasrnexus. Ilonarue 06 06paTUMBIX PEaKIuAX i XHMHYECKOM PaBHOBECHH.
TMpuamun  Jle-Illarenbe u  cHOCOOH!  CMEIMEHHA  XHMUTIECKOTO paBHOBECHS. OGmas
XapaKTEpUCTHKA Peakiuii CHHTe30B amMMuaKa M OKCH/a cepel(VI) u pailcc:MOTpeHHe yCIIOBHH
CMEIIEHHS UX PaBHOBECHS HA IIPOU3BOJICTBE. |
Jlemoncmpayuy. CMEIEHrE PABHOBECHS B CHCTEME Fe3+ + 3CNS— > Fe(CNS)3
Tla6opamopubie _onpimbl. VinmocTpanus npasuia bepromie Ha npal{lmxe — MNpOBEACHHE
peakiumii ¢ 06pa30BaHUEM 0CAIKa, ra3a U BOJBL. '

\
Tuppoans. O6parumelii U HeoOpaTuMblil THApoIU3sL. [HapoIm3 conei a‘ ero Tumsl. ['Haponu3
OpraHHueCKUX COEJMHEHHH B XKHBBIX OPraHU3MOB, KaK OCHOBA obmena BemecTs. [lonaTue 00
3HepreTHUeCkoM 0OMEHE B KIIETKE H POJIH THAPOJIH3a B HEM. |
Jla6opamopuvie _onbimbl. VICIBITAHHE HMHAMKATOpPaMH CPeibl pacTBOPOB coJiel pa3IMYHBIX
THUIIOB. Y
OKHCIATEILHO-BOCCTAHOBATEIbHbIe peakuuu. CTeNeHb OKHCICHHS 1%: eé ompeneneHue mo
dopmyamM OpraHMYeCcKHX ¥ HEOPraHMYECKUX BEIICCTB. )JIEMEHTHI U BELIECTBa, KAK OKHCIIUTCITH
4 BOCCTAHOBMTEIM. lIOHATHE O Ipoleccax OKHCICHHMA H BOCCTaHOB:JIGHIdH. CocraBieHHe
ypaBHEHHH XHMHICCKHX peakIuii Ha OCHOBE JJIEKTPOHHOTO Gananca. "
Jlemoncmpayuy. B3anMoIeHCTBUE IIUHKA C COJISIHOM KMCIIOTOH M HUTPATOM cepedpa.
Jabopamopuuie_onsimbl. OKHCIHTENHO-BOCCTAHOBATEIBHA PeaKIsl y peaxuus obMeHa Ha
TIpUMepe B3aUMO/IEHCTBAS PaCTBOPOB cynbdara meu(ll) ¢ xenesoMm 1 paC'll."BOIJOM LIEJI0YH.
JJIeKTPOH3 PACILIABOB M PACTBOPOB JICKTPOJIHTOB. XapakTepuCTHKa SNEKTPOIH3a, Kak
OKHCITHTETFHO-BOCCTAHOBUTEBHOTO ITPOIIecca. OcoBeHHOCTH 37IEKTPONN3a, MPOTEKAIOIIETO B
pacTBOpax 9MeKTPoauToB. [IpakTHyeckoe IPUMEHEHHE 3JICKTPOJIH3a: Il}OJI}/‘-ICHHC rajioreHoB,
BOZIOPOZIA, KUCIOPO/A, LIEIOUHBIX METALIOB M miesoueii, a TaKKe ATOMHHUA MEKTPOIIA30M
pacIiaBOB M PacTBOPOB coemuuennii >THX Oiementos. [lomaTne 0 raJibBaHOIIIaCTHKE,
raTbBAHOCTErMH, pa)MHHPOBAHMHA [BETHBIX METALIOB.
Jlemoncmpayuy. KORCTpyHpOBaHUE MOJCITH snexrponusépa. BuneodparMent ¢ IPOMBIILICHHON
YCTAHOBKH JUTA TOJY 9CHHs ATIOMAHHS |
TIpaxmuueckas_patoma Ne 1. PemeHue dKCIEPUMCHTAIBHBIX 3aja4 MO TeMe «XuMHYECKast
peaxiusy. “
Konmponvnas paboma Ne 1 110 TeMe: «CTpoeHHE BeIecTBa. XuMuueckKad jgeaxuna».

I
Bemecrsa H HX cBoiicTBa (9 9acoB) ‘
MeTaisl. Ou3HUecKre CBONCTBA METAIIOB, KakK (yHKIHS HX CTPOCHHUSL. t[[enenne MeTaJlJIOB Ha
rpYNmbl B TEXHHKE M XHMHH. XHMHUECKHE CBOMCTBA METAUIOB M NEKTPOXHMHYCCKHH DAL
nanpsoxeHnil. [TonsTHe 0 METAIIOTCPMHAN (aTFOMHHOTEPMHH, MArHUCTEPMHH H ap.).
Temoncmpayuy. Kolmekuus METaJuIoB. BaamMoielicTBie  KOHIEHTPHPOBAHHOH a30THOM
KHCIIOTHI ¢ MEbI0. Bempiuika TepmMuTHOM cMecH. TTopTper H. H. BeKeTOBa.;

[
Hemeraminl. Buaropommbie rasbl. HemeTaumsl  Kak omcnmemli. Hemetaymel  Kak
BOCCTAHOBHTEN!. Psi1 /1eKTPOOTPHIATEIbHOCTH. FIHEPTHBIC HITH G1aropo/IHBIE rassl.




b
|
|
|

Jlemoncmpayuu. KoJuleKuus HEMETaLIOB. Bembimka 4€pHOro mopoxa. BpiTecHEHHE TaJIOreHOB
W3 UX PACTBOPOB JIPYTHMH rajloreHaMn

KHCJIOTHI HEOpraHH4ecKHe H OpPraHHYecKHe. Kucnotsl ¢ Toqkn 3peHHs aTOMHO-
MOJIEKY/IAPHOTO ydeHHs. KuCIOTE ¢ TOUKH 3pEHHA TEOpPHH 3JEKTPOTHTHHECKOH MCCONHALHH.
KycioTbl ¢ TOYKM 3pEeHHS TNpPOTOHHOM Teopuu. OOIME XUMHYCCKUE CBOMCTBA KHCJIOT.
Krnaccuduxanus KucioT.

Jlabopamopnuiii_onvim. ViccejoBaHAEe KOHICHTPUPOBAHHEIX paCTBopOB}conﬂHoﬁ H YKCYCHOM
KHCJIOT KameTbHBIM METOIOM TIPH HX pa30aB/ieHHH BOJOH. ;

OcHOBaHUS HeOpPraHHYeCKHe H OpraHuvecKHe. OcHoBaHHsl C TOYKH 3pEHHS aroMHO-
MOJIEKYIAPHOTo ydeHus. OCHOBaHHMS C TOYKH 3PEHUS TCOPHH 3JIEKTPOJINTHYECKOM THCCOLHAIINH.
OCHOBaHMS ¢ TOYKM 3pPEHHs IPOTOHHOW TEOPHH. Knaccuduxarus OCHpBaﬂnﬁ. Xumuueckue
CBOMCTRBA OPraHHYECKUX M HEOPTaHHIECKHX OCHOBaHHI. |

Hemoncmpayuy. Konnexiys menodeh A aMHHOB. BsaumopeiicTBue napon! KOHIIEHTPAPOBAHHBIX
PAacTBOPOB COJIIHOM KHMCIOTBL M aMMHaKa («apM Ge3 OTHSI). [lonyueHHe aMMUaKa U U3y4CHHUE
€ro CBOMCTB. |

JTa6opamopnsie_onsimel. TlonydeHne HEPaCTBOPAMOTO THAPOKCHIA H €O B3aMMOJICHCTBHE €
- |
KHCJIOTOR

1

AmdorepHble  COEIHHEHMs HeopraHmviccKue  H opranuqecmnle. Heopranuyeckue
am(oTepHBIE COSIUHEHHS: OKCHIbL U THAPOKCHIBL, — HX cBoiicTBa 1 noaydyeHue. AMporepHbIe
OpraHMYEeCKHe COEIMHEHHA Ha IPUMEpE aMUHOKMCIIOT. [lenTuas! U HGHTEEHBJI CBS3b.
Jlemoncmpayuy. Pasnu4Hbe  CIrydan B3aMMOJICHCTBUS  PacTBOPOB cloneﬁ ATIOMHHHUS €O
IENOYBI0. I
JlaGopamopnsie onpimul. Tlomydenne aMpOTEpHOTO THAPOKCHAA " HayquITIe €ro CBOMCTB

Comn. Knaccubukanus coneit. JK€cTkocTs BOABL H crnocober €€ ;crpaﬂemm. [epexon
xapGoHaTa B THIPOKapOOHAT 1 ob6parso. OOIIHe XUMHIECKHE cBOlicTBa COJIEH.

Tlemoncmpayuu. Tlonydenne xECTKOH BOIIbI U ycTpaHeHHe e KECTKOCTH. |

Jla6opamopHvie onbimsl. TIpoBejeHHE Ka9eCTBEHHBIX peaxiiuii 10 ONPE/E]EHHIO COCTaBa COMH.

\
Ipaxmuueckasn paboma Ne 2. Pewenue IKCHEPUMEHMANLHBIX 3a0ay NO Meme «Bewecmea u ux

ceoUCmeay. s
Koumponvas paboma Ne 2 « Beujecmea u ux ceoticmeay. '
|
Xumusi u coBpemerHoe obmectso (4 qaca) 1‘
Xpmuueckas Texpojorns. IIpousBoacTBO aMMHAKAa H meranoja. [1oHATHE O XMMHAYECKOH
TeXHONOrMH. XHUMHYECKHE peaKuys B IPOM3BOICTEE ammpaka © MeTaHoma, OOmas
KaccH(UKAIMOHHAS XapaKTepUCTHKA peakiuii cHHTE3a B IPOM3BOIACTBE 9THX IPOXYKTOB.
HayuHble [PHHIMIb, JIEXKAIIHe B OCHOBE TIPOU3BOICTBA AMMHAKaA 1 Me’ral;{ona. CpaBHEHHE 3THX
IPOU3BO/ICTB. ;
Jlemoncmpayuu. Mojiem IPpOMBIIIIEHHBIX yCTaHOBOK IOJY4EHHS cepuoﬁ"l KHCJIOTBL U CHHTE3a
aMMHaKa |
XuMHUYecKas FPAaMOTHOCTh KAaK KOMIOHEHT oGmeil KyabTypbl 9ejiopexa. Mapkuposka
YIIaKOBOYHBIX ~MAaTepHaioB, SIEKTPOHUKA M OBLITOBOM TEXHHUKH, 3t‘|conomtm0ro TOBapA,
IPOJyKTOB UTAHHUS, STHKETOK 110 YXO/Ly 3a ONEKIOM. N
Jlemoncmpayuy. BuneodparMeHThl 1 CrTaiijibl O CTETEHN HKOIOrHYECKON YHCTOTR TOBapa.
JlaGopamopusie _onbimbi. VI3ydeHHe MapKUpOBOK pa3NMUHBIX BHJIOB IPOMBIMIICHHBIX 1
NPOJOBOJIBCTBEHHBIX TOBAPOB |

\

|




Paznen 3. TemaTH4ecKoe NJIaHHPOBAHHE.

1
|
i

|

|
KosnuecTBo K/p

r

Ne n/m Hassanue paszaeJia KonuuecTBo KoaunuecTso
4yacos nabd/pabor

1 CtpoeHHe BELIECTB. 9 - -

2 XUMHYECKUE PEaKIHH. 12 1 ‘ 1

3 BewiecTBa M HX CBOHCTBA. 9 1 | 1

4 4 - | -

MTOTO 34 yaca 2 | 2




Mpuno:xenne 1

Ka.rleﬂnapno - TEMaTHYECKOe INIAHHPOBaHHE.

Ne Tema ypoxa HNara nnan Mara dakr |

Koppexuns

1. Tema 1. CTpoenne Bemects (9 4)

OcHOBHBIE  CBEACHHS O
CTPOCHHH aTOMA.

lé. 09

o807

[Mepuonuyeckas cHucTeMa
XHUMHUYECKUX 3JIEMEHTOB

H. W. MeHngeneesa B cBeTe
YYESHUS O CTPOCHHUH aToOMA.

3 2F

/378

Lo

Cpasrenue

[Tepuopuueckoro 3axkoHa H
TEOPHH XUMHYECKOTO
CTpoeHus Ha Quiocodckoi

OCHORBE.

20, P8

L0 0F

Wonuas XxuMuYecKas cBsI3b U
HOHHBIE
PEILETKH.

KPUCTAIINIHYCCKHUC

A7 OCY

A7 LG

wh

KoBanenTHags xmMudgeckas
CBH3E. AToMHBIE 151
MOJIEKYISIPHBIE

KPHCTAIJIHICCKHE PEIIETKH.

o4 7

oy, 70

Mertanmnuueckas
XEMHUYECKas CBI35b.

18 10

75 /0

BonopoznHas
CBi3b.

XHMHYCCKad

L 3.7C

L5710

ITomumepsl.

ors /7

o7 77

9

HHCI’IBPCHBIG CHCTCMBI.

oF 77

or 77

Tema 2. Xumuueckue peakunu (12 gacor)

Knaccubuxkanus
XUMHYCCKUX PEaKIIHH.

72 77

75, 7/

11

Knaccuduxanus

XHMHYCCKHX peal{unﬁ.




12 Cxopocts XAMHAYECKUX
PEeaKIui.,

13 OBpaTuMOCTh  XHMHYECKHX
peaKIui. Xumudeckoe
PaBHOBECHE H CIIOCOOBI €ro
CMEIIEeHHUS.

14 I'mppomms,

15 I'inponus.

16 OxucnurensHo-
BOCCTAHOBHTENBHBIE
DEaKIInu.

17 ONEeXTpONu3 pacIiiaBoB H|
pacTBopoB. IIpakTHdeckoe
TIPUMEHEHNE SNIEKTPOJIH3A.

18 OJIEKTPONH3  PaciiaBOB M
pactBopoB. IIpakTHueckoe
IPHMEHEHUE DIISKTPOJIH3a.

19 [Mpaxrugeckas pabota No 1.
Pemenue
IKCTIIEPUMEHTANBHBIX 33189
no  TeMe  «XuUMHYECKas
peaxnusy.

20 IlosTOopenue u 0000meHHE
H3YYEHHOTIO.

21 KonTpomnsHas pabora Ne 1.
«CtpoeHue BEISCTBA.
XuMudecKas: peakiusan», i

Tema 3. BemecTra u ux ceolicrsa (9 uacos)

22 Merass

23 Hemerannsl. Braroponssie
rassi

24 KHcI0TE HEOPraHHYeCKHe |
OprafuvecKHe

25 OcHoBanus HEOPraHHYECKHE




¥ OpraHH4ecKue

26 AmMbOoTEpHBIE COSTHHEHUL
HEOPraHHYeCcKue U
OpraHu4yecKue

20 Comu

28 ITpaxtuyeckas pabora No 2.
Perienue

3KCIEPUMEHTAIBHEIX 33124
1o teme «BemecTsa 1 UX

CBOWCTBa»

29 IosTOpenue u oboduIeHKHE
TEMBbI

30 | Kontponsaas pabora Ne 2

\ «BermecTra # UX CBOMCTEBAY

Tema 4. Xuamusi i coBpeMenHoe odmectso (4 gaca)

XuMuueckas TeXHOJIOTHS.
[Ipou3BOACTBO aMMuaKa K
MEeTaHoJIAa.

(O8]
[H—

32 Xumugeckas rpaMOTHOCTD
Kax KOMIIOHEHT OOIICH
KyJIbTY Dbl UETI0BEKa

S

33 [Togropenue 1 0600IICHLE
Kypca. [lonseeHue UTOTOB

\ yuebuoro rosa

|
h‘i TloBTOpEHHE U 0OODIIECHAC
Kypca. [TonBeieH}E HTOTOB
yueOHOTO roja




‘ Mpunoxenne 2
\
Onncanne y4e6HO-MeTOIHIECKOr0 H |
MaTepHAILHO-TEXHHYECKOro ofecneyeHus 00pa30BaTEJLHONO MpoNecca
|
|
Cnucok 1umepamypul 018 yHAUAUXCA: f

YueOuukn:
\

1. Tabpuensa O.C. Xumusa. 11 ximacc.: yueb. mms obueobpasosar. Opraﬁnsauﬂﬁ: 6a3o0BbIit
yposens / O.C. Tabpuensn, U.T. Octpoymos, C.A. Crankos. — 2-¢ W31, - M.:IIpocBemmenue,
2020. — 127 c. : wn. — ISBN 978-5-09-075542-9. |

Cnucok aumepamypsl Ona nedazozos: |
1 TaGpuensn O.C. Xumus. 11 xnace.: yue6. ams obmeobpasopar. Opraﬂnsauﬂﬁ: 6a30BbIi
ypoeens / O.C. Tabpuenss, M.I'. Ocrpoymos, C.A. Cnankos. — 2-e u3n. - M.:IIpoceemenue,
2020. — 127 ¢. : wi. — ISBN 978-5-09-075542-9.2. O. C. I'abpuensH u ,u'p. Xumus, 11 xmacce.
BazoBblil ypoBeHb. MeTozmdeckoe mocobue. ‘
2. 0. C. 'abpuensn, C. A. Cnaaxos. Xumus. 11 xnace. ba3oBblii ypOBEHb. Pabouas TeTpais.
3. 0. C. I'abpuensn, Y. B. Tpury6uak. Xumus. 11 kiacc. Ba30BbIi YpOBEHB.

4, DnextponHas Gopma yueOHHKA. |
|
i
Huopmayuonno-memoduyeckoe obecnedenue yuebnozo npoyecca

http://isuchaemchemi.blogspot.com |

https://sites.google.com/site/himulacom/zvonok-na-urok/ :

Humeprem-pecypcsl Ha pyCCKOM A3bIKE ’

1. http://www.alhimik.ru ITpescTaBiieHbl clIeayrolue pyOpHKH: COBETBI aibn*rypnenry, YUUTEIIIO
XHMHUH, CIPABOYHHK (0YeHb GOTbIIas moA0opKa TaONMIl W CIIPABOTHAIX arepuajioB), Becénas
XMMHUS, HOBOCTH, OJTIMIIMA/bl, KYHCTKamepa (Macca HHTEPECHBIX HCTOPHHUCCKHIX CBEIICHMIH)

|

|
2. http://www.hij.rw/ Kypaan «Xumus u KU3HBY IIOHATHO H 3aHUMATEIBHO pacckassiBacT 060
BCEM MHTEPECHOM, YTO MPOUCXOUT B HAYKE U B MUPE, B KOTOPOM MBI HKHUBEM.

|
3. hitp://chemistry-chemists.com/index.html DIeKTPOHHBIH JKypHaln «XHMHKH H XAMHD). B
JKypHANe TPEICTABICHO MHOKECTBO ONBITOB IO XHMHH, COLEPHKHUTCI MHOTO 3aHHMaTeIbHOH
uH(hOpMALUH, IO3BO/IAIONIEH YBIEHb yICHUKOB SKCIIEPMMEHTAIBHOM YacThIO IPEIMETA.

4. http://c-books.narod.ru JInTeparypa no XHMHH. "

5. hitp://1september.rw/. Xypuan «Ileppoe ceHTAOpsS» A yumTenedl ¥ He TONBKO. B HEM
MpeICTABIEHO GOMBIIOe KOMMYECTBO PaboT yYCHHKOB, B TOM HHCIC H HCCIIeJOBATENBCKOTO
XapaxTepa. |
6. http://schoolbase.ru/articles/items/ximiya BeepoccuifCkuil IKOMBHBIA NOPTAI CO CCHLIKAMH Ha
obpazoBare/ibHBIC CalThI IO XHMHH. |

{

|

7. www.periodictable.ru CGopHuk crareli 0 XHUMHYECKHX O3JICMCHTaX, HWUTFOCTPUPOBAHHBIH
DKCTIEPUMEHTaMH. |
Humepuem-pecypc Ha GH2IUUCKOM A3bIKE

|
http://webelementes.com. COEpKHT HCTOPHIO OTKPHITHA W ONHCAHUC CBOHMCTBE BCEX

XUMHYECKHX DIEMEHTOB \
\




