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2. HOSICHUTEJIbHAS 3AIIMCKA

Pa6ouas mporpamMma 0 XMMUM Ha ypOBHE OCHOBHOTO ofmero o0pa3soBaHHs MOArOTOBIEHA Ha
ocHoBe (enepagpHOro IoCyIapCTBEHHOIO O00pa30BAaTENBHOTO CTAHZAapTa OCHOBHOIO 00IIero
o6paszosanma, OOII OO0 MOBY COII Ne 38 um. Crpaxosoii C.JI., IlpumepHO# mporpamMMel
BOCIIUTAHMs OOYYAIOMMXCA NpU IOIYyYeHHH OCHOBHOro ofmiero oOpasoBaHus H C y4E€TOM
KOHIeNUUK INperofaBaHus y4eOHOro IpeaMeTa «XHMHA» B 00pasoBarelbHBIX OPraHU3alMAX
Poccuiickoil Qefepanuu, peatu3yloluX OCHOBHBIE 00meo0pa3oBaTebHble NPOrpaMMbl (yTB.
Pemenuem Komternn Murnpocsemenus Poccuu, npotoxon ot 03.12.2019 nomep I1K-48H).

OBLLA S XAPAKTEPUCTUKA YUEBHOI'O ITPEIMETA «XUMW1»

Bxiazn yue6HOro mpeaMera «XUMEsS» B HOCTHXKCHHE LIENEH OCHOBHOIO OOLIErO 00pa3soBaHHA
06yCIOBIEH BO MHOIOM 3Ha4YeHHEM XMMUYECKOH HayKy B [I03HAHHHU 3aKOHOB IIPUPOJBL, B Pa3BUTHH
IIPOM3BOIUTENHHBIX CUJI OOIIECTBA M CO3JaHMH HOBOH 6a3bl MaTepHalIbHOH KyIbTypBI.

XuMHA KaK 3IEMEHT CHCTEMBI €CTECTBEHHEIX HAyK PaclIpOCTPaHMIIA CBOE BIMAHME Ha BCE 00IacTH
YeI0BEYECKOTO CYIECTBOBAHHS, 3a7a1a HOBOE BUCHHE MHpA, CTala HEOTHEMIIEMBIM KOMIIOHEHTOM
MUPOBO} KyJBTYpHI, HEOGXOMUMBIM yCIOBHEM XXM3HH OOIIECTBA: 3HAHNE XUMHUH CIIY)KHT OCHOBOH
mns (pOPMHUPOBAHHS MHPOBO33PEHMs UENOBEKa, €r0 NPEACTaBICHUH O MAaTepUANbHOM €IUHCTBE
MHpa; BRXHYIO POJb HIPAOT QOpMHUpPYEMBIE XMMHUEH NPEACTABICHHA O B3aUMONpPEBpALICHUAX
SHEprud W 00 3BOIIOLMH BEIIECTB B NPHpPOAE; COBPEMEHHAs XMMHsA HaNpaBjeHa Ha DPEIICHHC
IIOGANBHBIX MPOOTEM YCTOHYMBOIO pPa3BUTHs UeTIOBEUECTBA — CHIPHEBOM, OSHEPreTHHYECKOH,
IHIIEBOH U HKOJIOIMYECKOH O€30MacHOCTH, IPOOIIEM 31PaBOOXPaHECHHUS.

B yCcIOBHAX BO3PACTAIOIIETO 3HAYCHUS XMMMH B JKM3HHM OOIIECTBa CYIIECTBEHHO IOBBICHIIACH
pOTh XMMHYECKOTO OOpasoBaHHs. B ITaHe CONMATM3AaIMM OHO SBICTCS ONHMM M3 YCIOBUH
bopMHUpPOBaHUS HHTEIUIEKTA IUNYHOCTH M TAPMOHUYHOTO €€ pasBUTHA.

COBpEMEHHOMY YeTIOBEKy XMMHUYECKHEe 3HAHHS HEOOXOMUMEI Ul MPHOGPETeHHUs OOLIEKYIBTyPHOrO
YpOBHSI, IO3BOJISIONIETO YBEPEHHO TPYAUTHCS B COLMYME M OTBETCTBEHHO yYacTBOBATh B MHOTOOOPa3HOM
JHM3HM 00IIecTBa, LI OCO3HAHUS BaXXHOCTU pa3yMHOI'O OTHOLIEHMS K CBOEMY 3IOPOBBIO U 3J0POBBIO
ApYTHUX, K OKpyXaroweit IpupoIHO# cpesie, A IPaMOTHOIO MOBEICHHUS IIPH HCIIOJIB30BaHIH Pa3IMIHBIX
MaTepHaJoB M XUMHYECKHX BELIECTB B IIOBCEIHEBHON XXH3HM. XMMHYECKOe 00pa3soBaHHE B OCHOBHOH
IIKOJIE SBISETCS OA30BBHIM IIO OTHOIIEHMIO K CHCTeMe O0IIero xuMmdeckoro obpaszosanus. Ilosromy Ha
COOTBETCTBYIOIIEM €My YPOBHE OHO Dealu3yeT NpHCYIIHe OOIEMYy XHMHYECKOMY OOpasOBaHMIO
KIIIOUEBble ILEHHOCTH, KOTOpPBIE OTPaXKAIOT TIOCYHApCTBEHHBIE, OOINECTBEHHBIE M HHAUBHIYaJbHBIC
IOTPeOHOCTH. DTUM OMpEAeNAeTCs CYINHOCTh OOWIEH CTparerdd OOy4eHHs, BOCIUTAHHSI U Pa3BUTHA
00yJaroIuxcs CpeaCcTBAME YUeOHOro IpeaMeETa « XUMHUA).

Wsydyenne mpenmera: 1) CHOOCOOCTBYET Dpeanu3allMid BO3MOXKHOCTEH Ui CaMOpasBUTHI U
GOpMHpOBAHUS KyJIBTYpBl IMYHOCTH, €& 00mell H (QYHKIMOHATBHOM TPaMOTHOCTH; 2) BHOCHUT BKI® B
GopMUpOBaHHE MBILUIEHHS U TBOPYECKHX CIIOCOOHOCTEH MONPOCTKOB, HABBIKOB UX CaMOCTOSTENbrOH
y4e6HOH OeATENTbHOCTH, OJKCIEPHMEHTATIBHBIX M HCCIENOBATENbCKUX YMEHMH, HEOOXOOMMBIX Kak
B IIOBCEIHEBHOM JXM3HH, TaK M B NPOPeCCHOHAIBHOM NEATENHHOCTH; 3) 3HAKOMMUT CO CIEelHQHUKOH
HAYYHOrO MBIILIEHNS, 3aKIaJbIBaeT OCHOBBI LIEJOCTHOrO B3IVIA[a HA €IWHCTBO IPUPOIBI U YENIOBEKa,
SBJIETCS OTBETCTBEHHBIM 3TalloM B QOPMHPOBAHMU €CTECTBEHHO-HAYYHOM IPAMOTHOCTHU IIOAPOCTKOB; 4)
CII0COOCTBYET (GOPMHUPOBAHHIO IIEHHOCTHOI'O OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHHUAM, K IIPHPOJE, K
4eJI0BeKy, BHOCUT CBOM BKJIAJ B DKOJOrHYeckoe oOpa3oBaHMe IKONBHMKOB. Ha3BaHHbIE HalpaBeHus B
o0OyueHMM XHMHH oObecmedyuBaroTcs crenu(uKod comepXKaHHs IIPEAMETa, KOTODLIM — SBISAETCH
[IeJArOTMYECKU aNalTAPOBAHHBIM OTpaKEHHMEM 0a30BOM HayKM XHMUH Ha OIpENEeN€HHOM IJTane eé
pa3BUTHS.

Kypc XUMHM OCHOBHOMU IIKOJIBI OPHEHTHPOBAaH Ha OCBOEHHME OOYYarOIIMMHUCS OCHOB HEOPTraHUYECKOH
XMMHH H HEKOTOPBIX IMOHATHH U CBeEHUH 00 OTAENbHBIX 00BEKTaX OPraHuYECKOH XUMHH.

CrpykTypa comepxaHus npeaMera chopMHpOBaHa HA OCHOBE CHCTEMHOIO IIOIXOA K €ro U3y4EHHIO.
Conepxanue CKIAIBIBAETCS U3 CUCTEMBI IOHATUM O XMMUYECKOM JJIEMEHTE U BEIIECTBE U CHCTEMBI
HOHATHH O XuMHUeckod peakiuu. OOe OTH CHCTEMBI CTPYKTYPHO OpPraHM30BAaHEl IO IIPHHIIMITY
IIOCJIEIOBATEIPHOTO Pa3BUTUS 3HAHUN Ha OCHOBE TEOPETHUYECKUX INPENCTABICHMM pPa3HOIO YPOBHI:
aTOMHO-MOJIEKY/IIPHOTO y4EeHMsI KaK OCHOBBI BCEIO €CTECTBO3HAHM, YpoBHS Ilepuonudeckoro 3axoHa /l.
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Xumudeckas popMyna. BareHTHOCTb aTOMOB XMMIYECKUX JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
pemecTs. OTHOCHTENbHAsS aToMHas macca. OTHOCHTENbHAs MONEKyIsipHas Macca. Maccopas 1011
XMMHYECKOIO DJIEMEHTa B COSTMHEHHUH.

duzxuecKre ¥ XUMHUYECKUE SBICHHI. XMMUYECKas peakuus U e€ Ipu3Haky. 3aKOH COXPaHeHHs
Macchl BelIecTB. XuMmueckue ypapHeHms. KiaccHbUKalMs XUMHYECKAX DeaKuui (COeIMHEHHS,
pasJIoKeHus], 3aMeleH s, OOMEHa).

XHUMUYeCKUl OKCIEPUMEHT: 3HAKOMCTBO € XMMHYECKOH INOCYJOH, ¢ MpaBWIaMH paboThl B
naGoparopuu ¥ NpuéMaMu obpamieHus ¢ JabopaTOpHBIM 000pymoBaHUEM; M3yYEHHE M OIMCAHUE
(UBMUECKUX CBOHCTB 0OPAsllOB HEOPraHMYECKHX BELISCTB; HAOMIONEHHE buznyeckux (IIaBIEHUE
BOCKa, TasHHE b4, PACTHpAHHE caxapa B CTYIKe, KUIIEHHE M KOHICHCALMs BOIBI) M XUMHYECKAX
(ropeHHe CBeuH, IIPOKAIMBAHHE MEJHON IPOBOJIOKH, B3aUMONEHCTBUE MENa C KHCJIOTON) SIBIICHMH,
HaOMIONEHMe ¥ ONMCAHHE MPU3HAKOB IIPOTEKAHWS XMMHMYECKMX DEeaKkuud (pasnoxeHue caxapa,
B3AMMOJIEHCTBHE CEPHOM KHCIOTHI C XJIOPHZOM Oapus, pasnoxenue ruapoxcuna memu(ll) mpu
HarpeBaHUH, B3aUMOJEHCTBHE JKeje3a C paCTBOPOM COJH menu(1)); u3ydeHue cnocoboB paseneHus
cMeceil (C HOMOINBIO MarHuTa, GHUIBTPOBAHWE, BBHINAPUBAHME, AMCTHIUILALNSL, xpomarorpadus),
IIpOBE/IEHHE OYMCTKY IIOBAPEHHON COJH; HAOIIONCHUE U OIMCAHUE PE3YNBTATOB IPOBEACHHA OLIBITA,
HJLTFOCTPHPYIOLIErO 3aKOH COXPAHEHHM MacChl; CO3aHUe MOZIENEH MOTIEKYIT (IapoCTEePIKHEBBIX).

BaskHeilmue npeacTaBUTENN HEOPraHUYECKUX BellecTB

Bosnyx — cmech rasoB. CocraB Bo3myxa. Kuciaopon — 37€MEHT M MPOCTOE BEIIECTBO.
HaxoxIeHre KACIOpoga B HpHpONe, (U3MYecKHe M XMMHUECKHE CBOHCTBA (Peaxiuy IOpEHHS).
Oxcuppl. Ilpumenenue xuciopoma. CHocoGsl TONyd4eHHs KHCIOpona B jabopaTopud U
IPOMBIILIEHHOCTH. KpyroBopoT kuciopoma B mpupoxe. O30H — anIoTponmHad MoaudHUKaLKs
KHCJIOpOAa.

TemnoBo#t 5(QdEKT XUMHUYECKOH pEaKIMd, TEPMOXHMHYCCKHE YPaBHEHHSA, OJK30- H
SHIOTEpPMHUYECKHE peakiyy. TOIIHBO: YTonb K METaH. 3arps3HeHue BO3yXa, yCUIICHHE IapHUKOBOTO
s dekra, paspyIeHre 030HOBOTO CIIO.

Bozopos — 3MEMEHT U TpocToe BewecTBo. Haxoxaenue Bomoposa B NPHPOAE, GU3MYECKHE U
XUMUYECKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOB!I omydeHus. KucaoTsl 1 com.

KonuuecTBo BemecTBa. Moms. MomsapHas macca. 3akoH Asoragpo. MonsapHbIH 00bEM rasos.
PacyéTel 0 XUMUYECKUM yPaBHEHHUSIM.

duzuueckye cBoiicTBa BOIbl. Boza kak pacTBopuTens. PacTBopsl. HackileHHbIE U HEHACHIICHHBIE
pacTBOpEL. PacTBOpUMOCTS BElIECTB B Boze.MaccoBas 107 BEIECTBa B pacTBOpe. XHMHUYECKHE
cBoiicta Bomsl. OcHOBaHMA. Pojb pacTBOPOB B IPHPOJE U B XKH3HM yenoBeka. KpyroBopoT BoIbl B
npupoze. 3arps3HeHre NTpUpoaHbX BoA. OXpaHa ¥ OYMCTKA IPUPOAHBIX BOL.

Knaccuduxamus — Heopramwdeckux — coenuHeHmi. Oxcumel.  Knaccuduxanms — OKCHIOB:
coneoOpasyromue (OCHOBHBIE, KHMCIOTHBIE, aMdoTepHble) M Heconmeobpasyromue. Homenknarypa
OKCHMIOB (MEXIyHapomHas M TpuUBHanbHast). DU3NUECKHE M XHMUYECKHE CBOMCTBA OKCHJIOB.
[TomyyeHUue OKCUIIOB.

Ocuopanus. Knaccudukauus oCHOBaHUIA: IENOYN ¥ HEpPAaCTBOpPUMEIE 0CHOBaHuUs. HoMeHkaTypa
OCHOBaHMH (MEXIyHapomHas U TpuBHaIbHaS). OU3HUECKHE M XMMHYECKHME CBOMCTBA OCHOBAHHM.
[Tonyyenue OCHOBaHUH.

Kucnorsl. Knaccudukanus xuciaor. HomeHkIaTypa KHCIOT (MEXIyHapoIHas M TPUBHAIIbHALA).
duzpyeckue U XMMHUYECKHE CBONCTBA KUCIOT. Pan aktiuBHOCTH MeTaiuioB H. H. Bexerosa. [lomydenne
KHCJIOT.

Conu. Homenknarypa comeit (MexayHaponHas M TpHuBHaibHasd). PU3HUECKME M XMMHYECKHE
cBoiicTa coneit. [lomydenue comneil.

I'eneTnyeckas CBS3b MEXIY KjlacCaMy HEOPraHUYECKUX COENUHEHHH.

XUMHUYECKHH SKCIEPUMEHT: KaueCTBEHHOE OIpEeIENCHHE COAEPKaHMsS KHUCIOpPOAa B BO3NYXE;
[oNydeHue, coOuWpaHue, paclo3HaBaHHME M H3yYeHMe CBOMCTB KHCJIOpona; HaOmoneHue
B3aMMOJIEHCTBHS BELIECTB C KHCIOPOAOM M YCJIOBMS BO3HHUKHOBEHHs M IIPEKPAllEeHUs TOPEHHUS
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9 kaacc
BemecTBO M XUMHYECKAs peaKIUs

Iepuomudeckuit 3axoH. Ileprogudeckas cuctemMa xumudeckux snementos [l M. Menzeneesa.
CTpoeHHe aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHMYECKHX 3JIEMEHTOB NEPBBIX TPEX
IIepUONOB, Kalus, KaIbL{S M HX COEIUHEHHH B COOTBETCTBHH C IIOJIOXECHHEM 3JIEMEHTOB B
[Teproauyeckoil CCTEME U CTPOEHHEM HX aTOMOB.

CTpoeHHe BENIECTBA: BUABI XUMHYECKOH CBA3M. THUIIBI KPHCTATIINYECKUX PEMIETOK, 3aBHCUMOCTD
CBOMCTB BEIECTBA OT THIA KPUCTAUIMYECKOM PEIIETKY U BHa XMMUYECKOH CBSI3H.

KaccuduKaris ¥ HOMEHK/IATypa HEOPraHMYeCKUX BEIEeCTB (MEXIyHapOHas U TPUBHAbHAS).
XuMHUUeCKre CBOICTBA BEILECTB, OTHOCAINMXCS K pa3MYHBIM KjJaccaM HEOpraHu4eCcKUux
COeIMHEHNH, FTeHeTHUECKas CBI3b HEOPraHMYECKUX BEIIECTB.

Knaccuduxanus XMMHYECKUX PEaKiuMi II0 pasIMYHbIM IpH3HakaMm ([0 9HCIy M COCTaBy
Y4acTBYIOIMX B PEaKUUU BEIIECTB, [0 TEMIOBOMY 3QdeKTy, 10 H3MEHEHHIO CTENIeHEeH OKHMCIICHHUS
XUMHMYECKHX 3JIEMEHTOB, 10 0OPAaTUMOCTH, II0 yIaCTHIO KaTalu3aropa). JK30- ¥ SHAOTEPMUIECKUE
peakKluH, TEPMOXUMHUYECKHME YPABHEHHU.

[loHATHE O CKOPOCTH XHMUYecKod peakuuu. IIoHATHE 00 OOpaTUMBIX H HEOOPATHMBIX
XUMAYECKUX peakuusaX. [IOHATHE O TOMOrEHHBIX M TeTEpOreHHBIX peakuusx. [lomsTae o
XUMHUYECKOM paBHOBecHU. DaKTOphl, BIMAIONUIME HA CKOPOCTh XMMHUYECKOH PEakI[My 1 IOT0XECHHE
XHUMHYECKOTO PaBHOBECHS.

OKHCIUTEIbHO-BOCCTAHOBUTENBHEIE ~ pPEaKkUdM, OJIEKTPOHHBIM  OamaHCc  OKHUCIUTENIbHO-
BOCCTaHOBUTENbHOM peakuuu. CoCTaBleHME YPaBHEHMH OKHMCIHTENBHO-BOCCTAHOBUTEIBHBIX
peaxumii C NCIONb30BaHUEM METO/Ia ANEKTPOHHOr0 Danaxca.

Teopus 3MEKTPOTUTHYECKON IMCCOLMALMH. ONEKTPOJHTEl M He- OJEKTPONUTHL. KaTHOHEL,
auWOHBL. MexaHu3M AUCCOLMAIMM BEIIECTB C PasIMYHBIMKU BUAAMH XHMHYeCKOH cBa3u. CTemeHsb
nucconmaryu. CHIbHEIE U Cla0ble 3EKTPOIHUTEL

Peakuuy HMOHHOrO OOMEHa. YCIIOBHS IPOTEKAaHHs peaklyii HOHHOIO OOMEHa, IIONHBIE |
COKpaIléHHBIE MOHHBIE ypaBHEHHs peakiuii. CBOHCTBa KHCIIOT, OCHOBAHWM M COJEH B CBETe
TpeAcTaBIeHui 00 3MEKTPOIMTHYECKON aucconuanyy. KayecTsennble peakuuu Ha MOHBL. [TonsTue
0 TUJPOJIU3E CONEM.

XUMHUYECKMM OKCIEPHMEHT: O3HAKOMJIEHHE C MOMEIAMHM KPHUCTAIMYECKUX — PEIIETOK
HEOPraHHYECKUX BEIIECTB — METAIOB M HEMETaIoB (rpadura ¥ anmasa), CIOXHBIX BEIIECTB
(X7I0pHaa HATpHs); UCCIEIOBaHHE 3aBUCUMOCTH CKOPOCTH XMMMYECKOW PEaKUuH OT BO3JCHCTBUA
pasnuYHBX (DAaKTOpOB; MCCIENOBAHHE 3NEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, IpoLecca
IVMCCOIMAIIMM KHCIIOT, IIEeJOoYed M cojedl (BO3MOXKHO HCIIONB30BaHHE BHIEOMATEpPHAsIOB);
IPOBENEHUE OIBITOB, WLIIOCTPUPYIONIMX IPU3HAKU IPOTEKAHHMs peakUuid MOHHOro obMmeHa
(obpasoBaHme ocamka, BEIIENCHUE I'a3a, 00pa3oBaHKe BOIBI); OIBITOB, MILTFOCTPUPYIOIIUX IPUMEPEL
OKHUCIIUTEILHO-BOCCTAHOBUTENLHEIX peakiiii (rOpeHHe, peakluy pas3ioKeHHs, COENUHEHH);
pacro3HaBaHye HeOPraHUUECKIX BEIIECTB C IOMOLIBIO Ka9ECTBEHHBIX PEAKIMI Ha MOHBI; PELIEHUE
SKCIEPUMEHTAIBHBIX 3aa4.

HemeTaaasl 1 UX cOeTUHEHUS

O6mias xapakTepucTHKa rajoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE CTEIEHH
okucnenus. CTpoeHne u (U3MYIECKHE CBOMCTBA IPOCTHIX BEIECTB — TIAJIOTEHOB. XUMHUYECKUE
CBOMCTBA Ha mpHMepe xJopa (B3auMMOIEWUCTBHE C MeTaUIaMH, HeMeTaUlaMM, IIeJIOoYaMH).
Xnoposomopoa. ConsHas KHUCIOTa, XUMHUYECKUE CBOMCTBA, NONy4eHHE, IpUMEHEHHUE. JleHcTBHE
XJIopa M XJIOPOBOAOPOAAa Ha OpraHW3M 4YeJIOBeKa. BaXHeHIue XJIOpUAbl M MX HaXOXKIEHUE
B IIPUPOJE.

O61mas xapakTepucTuka 3neMeHToB VIA-rpymnmnbel. OcoOeHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIe
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KOHIIEHTPMPOBAHHON a30THOM KHCIOTHI C MENBIO (BO3MOXKHO HCIONB30BAHUE BHIEOMAaTEPHAIOB);
u3yyeHue Mojeneil KPHCTAIUIMYECKHX DEIETOK anmasa, rpaura, QyniepeHa; 0O3HAKOMIEHUE C
IPOLIECCOM  aACOPOLMM PACTBOPEHHBIX BEWIECTB aKTHBHPOBAHHBIM YIIEM M yCTPOHCTBOM
IIPOTHBOTa3a; IOMyYeHHe, COOMpaHMe, PAclO3HABAHHWE M M3yYCHHE CBOMCTB YIVIEKHCIIOIO rasa;
IIpOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha KapOOHAT- W CHJIMKAT-MOHBI M M3yYE€HHE NPU3HAKOB HMX
IIPOTEKAHHS, O3HAKOMJIEHHE C TNPOAYKUMEH CHIMKATHOH MNPOMBIILIEHHOCTH;  PCIICHHE
SKCIIepMMEHTAIBHBIX 3aad 110 TeMe «BaxHene HeMeTallIbl i UX COCIMHEHUS .

MeTtajabl M HX COCAUHEHHS]

OO6mmas XapakTepUCTHKA XMMUYECKHX 3JEMEHTOB — METaJlIOB Ha OCHOBAHMM KX IOJIOXCHYS B
Ileproaudeckoii cucteMe XuMudIecKux snementos JI. M. Menneneesa 1 CTPOEHHS aTOMOB. Crpoenue
METAUIOB.  MeTammueckas  CBS3b M MeETaUIMYecKas  KpHCTaUIMYeCcKas — peruerka.
DNEKTPOXUMUYECKHUH Psil HAPSDKEHH MeTannoB. Pu3nyecKie i XUMHIECKHe CBOHCTBA METAIIOB.
O6mue crocobbl MOTyYeHHs MeTauioB. [IOHATHE O KOPPO3MHM METaiIOB, OCHOBHBIC CIIOCOOBI
3aIIUTHL X OT Kopposur. CIiassl (CTalb, 4yryH, JIOPATIOMUHKH, GpOH3a) U X IPUMCHEHHE B OBITY
U MPOMBIIIITIEHHOCTH.

[1lenounsle MeTALIBL: mONOXeHHe B IlepHomuyeckod CHCTEME XMMHYECKHX 3JEMEHTOB . N.
MeHeseeBa; CTPOEHHE HX aTOMOB; HaXOXIEHUe B mpupone. Pusndeckue U XMMUYECKHE CBOMCTBA
(Ha npuMepe Harpus ¥ Kanus). OKCHIBI X THAPOKCHIB! HaTpus U Kanus. [IpuMeHeHHe MEN0uHbIX
METaJIJIOB ¥ UX COEAMHEHMH.

I1{enoyHO3eMeNbHBIE METAUIBl MAarHuil M KalblM#: HonoxeHue B llepuoquyeckod cucTeMe
xumuyeckux sneMmeHToB JI. V. MenneneeBa; CTpPOGHHE HMX aTOMOB; HaXOXXICHHUE B IIPHPOIE.
dusuuecKye U XAMHAYECKHE CBOMCTRA MAaTHMs U KalbLyst. Baxxuellie coefuHEHNS Kanblys (OKCHUL,
TUIPOKCHI, coitr). JKECTKOCTE BOIBI M CIIOCOOEB! €€ YCTpaHeHUS.

Amromunuit: monoxenye B Ilepronuyeckoii cucteme xumudeckux snemenTos [I. M. Menneneesa,;
CTpOCHHE aroMa; HaxOXAeHHe B Ipupone. Pu3MyecKHe W XMMHUYECKHE CBOMCTBA ATFOMUHMA.
AmdoTepHBIe CBOMCTBa OKCHIA ¥ THAPOKCHIA AIFOMUHYSL.

Xeneszo: monoxenue B Ilepuomuueckoil cucTeMe XUMHUecKHX 3nemeHToB JI. . Menneneesa;
CTpOEHHE aToMa; HaXoXIeHue B npupoze. Ousuueckue U XUMUIECKHe CBOHCTBa Kere3a. OKCHIBL,
rugpoxcusl 1 conu xenesa(Il) u xenesa(Ill), ux cocras, CBOUCTBA U NOIy4YEHHUE.

XuMHUecKui SKCIIEPIMEHT: 03HAKOMIIEHHE C 00pa3liaMy METANLIOB | CIIAaBOB, HX U3MIECKUMK
CBOMCTBAMH; M3y4dEHHME pE3YIETaroB KOPPO3MHM  METalIOB  (BO3MOXHO  HCIIOJB30BaHHE
BUIEOMATEPHAIIOB), 0COOEHHOCTEH B3aNMONEHCTBH OKCHA Kalbllis M HATPUs C BOLOA (BO3MOXKHO
JHICIIONIB30BAHMIE BHIEOMATEPHANIOB); MCCIENOBAHHE CBOMCTB JXECTKOM BOIBI, IpolEcca TOpPEHHS
Xele3a B KHCIOpoZe (BO3MOXHO HCIONb30BAHHE BHIEOMATEpHAloB); NPH3HAKOB MPOTEKAHHMS
KaueCTBEHHBIX PEaKIMil Ha HOHBI (MarHus, Kaablys, alFOMUHNS, IuHKa, xene3a(ll) u xenesa(Ill),
meau(Il)); HabmomeHue U ONUCcaHue MPOIECCOB OKpallMBaHUA INIAMEHH HOHAMM HaTpUs, Kalus U
Kby (BOSMOMKHO HCIIOJB30BaHME BHAEOMATEPUaloB); HCCIeOBaHHE aM(OTEPHBIX CBOMCTB
THAPOKCHIA ATIOMHHHS M THIPOKCHIA LIMHKA; pENIEHHE OKCIEPUMEHTANBHBIX 3aJay IO TeMe
«BakHeimue MeTaIbl 1 UX COCTUHEHUAN.

XuMus B OKpYKaomas cpeia

HoBrle MaTepuansl U TEXHOJIOTHMHU. BelecTsa U MarepHalibl B MIOBCEIHEBHOMN JKU3HM 4YeIOBEKa.
Xumus U 300poBhe. be3omacHoe HCmoap30BaHue BEIIECTB M XUMUYECKUX peakiuil B ObITy. IlepBasd
[IOMOIIb IIPA XUMHUYECKHUX OXOrax M oTpaBieHusAX. OCHOBBI 3JKOJIOTMYECKONM TIPaMOTHOCTH.
XUMHUYECKOe 3arps3HeHe OKpYyXarollel cpeas! (IpefenpHas JoMyCcTUMas KOHLIEHTpalus BEIleCTB
— ITAK). Ponb XMMUHM B pelIEHUH SKOJIOTHYECKUX IIPOOIEM.

[IpupomHBle HMCTOYHHWKH YIJIEBOAOPONOB (Yronb, NpPUPOIHBIA Tra3, He(QTH), MPOTYKTHl HX
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IIJIAaHKMPOBAHUIO ¥ OCYIIECTBICHHIO v\ﬂmw@mo& ACATCIIPHOCTH.
KOHNEHUOEZOHEEO pe3ynbTarbl OCBOCHHA O@UNwOWNH@bWEOS IporpaMMal IO XHUMHHU OTPaXaroT
OBJIa[I€HNE YHUBECPCAIBHBIMU TO3HABATCIIPHBIMH OEeNUCTBUSMH, B TOM UHCIIE:

Ba30BbIMH JIOTHYECKHMH JeiiCTBUAMH

1) yMEHHEM HCTIONB30BaTH IPUEMBI TOTHYECKOrO MBIIUIEHHS IPX OCBOCHUH 3HAHMH: PACKPLIBATE
CMBICJI XMMUYECKHUX IOHATHH (BBLIENATH UX XapaKTepHbIE IIPU3HAKH, YCTaHABIMBATh B3aUMOCBA3b
C JPYTHMHM [OHATHSMHE), HCTONB30BATh [OHATHSA 1N OOBACHEHUS OTHCIBHBIX (aKTOB M SBICHHH;
BEIOMpATh OCHOBAHWS M KPHTEPHH A KIacCAUKAMM XUMHYECKHX BEIIECTB U XUMUYCCKUX
peaxiuii; yCTaHABIMBATH [IPUYUHHO-CICACTBEHHBIE CBA3M MEXy OObEKTaMM H3yYEHHS; CTPOMTH
JOTHYECKHEe paccyXaeHus (MHIyKTUBHBIE, NETYKTHBHBIE, [0 aHAJOTMM); JAENaTh BBIBOAbI X
3aKJIIOYEHUS;

2) yMeHHEM NPMMEHSATH B IIPOLECCE MO3HAHMs MOHATHS (NPEIMETHEIE H MeTanpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, WCIONb3yeMble B XHMHH, NPe0OpasOBBIBaTh IIMPOKO
IpUMEHAEMblE B XMMHM MOJEJIbHBIE NPENCTABICHHA — XMMHYECKHH 3HAK (CHMBOI JIIEMEHTA),
xuMuyeckas (popMyTIa i ypaBHEHHE XMMUYECKOM PeaKIliy — IPH PElIEeHHH y4eOHO-II03HaBaTEeIbHEIX
3afad; ¢ y4&€TOM OTHX MOJEIBHBIX IPEICTAaBICHHH BBUIBIATL M XapaKTepH30BaTh CYLIECTBEHHBIC
IIPU3HAKM M3Y4AEMBIX 00BEKTOB — XUMHUUYECKHX BEIIECTB M XMMHUYECKUX PEAKLUil; BBLBILATH 0OLIHE
3aKOHOMEPHOCTH, IPUYMHHO-CIEACTBEHHBIE CBA3M M IPOTHBOPEYMS B H3y4aeMBIX IIpoueccax u
SABIEHWIX; NpEINaraTh KpUTepHH s BBIIBICHHS OTHX 3aKOHOMEPHOCTEH M IPOTHBOPEYHI;
CaMOCTOSTEIbHO BHIOMpATh CIOCO0 pelneHMs y4eOHOH 3amauu (CpaBHUBATH HECKOJIBKO BapHaHTOB
pelleHus, BEIOUpaTh Hauboee MOAXOISIIHMIE C YIETOM CAMOCTOSTENBHO BEICICHHBIX KPHTEPHEB);

BazoBpIMM HCCI€I0BATEIbCKUMH JeHCTBUAMHM

3) yMEHHEM UCIIONIB30BaTh IOCTABIECHHBIE BOIPOCH! B KAYECTBE HHCTPYMEHTA IIO3HAHMS, & TAKKE B
KadecTBE OCHOBBEI i1 (OPMHPOBAHUS THIOTE3Bl IO IPOBEPKE MPAaBUIBHOCTH BBICKA3BIBAEMBIX
CYXIEHUH;

4) mnpuoOpeTeHHe OIbITa [0 IUIAHUPOBAHHIO, OpraHM3alyyd M INPOBENCHHIO YYCHHYECKUX
SKCIIEPUMEHTOB: YMEHHE HaOIo#aTe 3a XONOM IIpollecca, CaMOCTOSTEIbHO IPOrHO3HMPOBATE €T0
pesynsTar, (OpMyIMpoBaTh O0OOIIEHMS M BBIBOABI IO pe3yabTaraM IPOBEAEHHOIO OIBITA,
HCCIIeN0BaHM, COCTABIATE OTUYET O IpOoJeTIaHHoH paboTe;

Pa6oToii ¢ nundopmanmei

5) yMeHHEM BBIOMpATh, aHATU3UPOBATh U MHTEPIPETHPOBATh HH(GOPMALUIO Pa3IMYHbIX BHIOB U
dopM mpeincTaBleHMd, MONYYaeMYIO H3 DasHBIX HCTOYHHKOB (Hay4HO-TIONYJSIpHAs JMTepaTrype
XUMHYECKOIO COJIEPIKAHUs, CIIPaBOYHBIE ITOCOOMS, pecypcsl VHTepHETa); KPUTHYECKH OLCHUBATH
IPOTHBOPEYHBYIO M HEIOCTOBEPHYIO HHPOPMAIIHIO;

6) yMeHHeM NPUMEHATH Pa3iHdYHbIe METOAB! M 3alpOCHl IPH IOMCKEe U 0TOOpe MHpopMmanuu U
COOTBETCTBYIOIMX JAHHBIX, HEOOXOMMMBIX IJI BBINOJIHEHMS Y4YeOHBIX M IIO3HABATEbHBIX 3a]ad
ONpenenéHHOro THINA; NpHOOpeTeHHe ONmBITa B OOJACTH MCIONB30BAaHHMA HHQPOPMALHOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTHH, OBIaJCHUE KyJIbTYpOH aKTMBHOIO MCIIOJNB30BAHUA DPa3IHYHBIX
TIOMCKOBBIX CHCTEM; CAMOCTOATENBHO BBIOMPATh ONTUMATBHYIO GopMy nDpencraBieHus HHGOpMaLuH
U WIUTIOCTPUPOBATEH pPEIIAeMble 3aadd HECJIOXKHBIMU CXEMaMH, h&m%mzzm%s Ipyrumu popmamu
rpaduKy 1 UX KOMOMHALUAMU;

7) yMeHHEM HCIOJb30BaTh W aHAIM3UPOBAaTh B IIpolecce y4eOHOH M MCCIIENOBATENLCKOM
JEeSITeIPHOCTH HH(MOPMALIMIO O BIMSHUYU IIPOMBIIUIEHHOCTH, CEJIbCKOIO XO34MCTBAa ¥ TPAHCIIOPTa Ha
COCTOSHHE OKPYXKaIOIIe MpUpPOIHON Cpenbl;

YHuBepcaJbHBIMH KOMMYHHKATHBHBIMH e CTBUSIMH

8) ymenmem 3amaBarh BONPOCH (B XOJe AMAIOra W/WIM JUCKYCCHH) IO CYIIECTBY oOCyXIaeMoi
TeMBI, OPMYIHUPOBATE CBOY NPEIIOKEHI OTHOCUTENBHO BBIITOJHEHUS NIPEIJIOKEHHOH 3a1a4y;

9) mpuoOpereHHe ONBITAa IPE3EHTAIlMM PE3yAbTaTOB BBIIOIHEHHS XHMHUYECKOIO 3KCIEpHUMEHTa
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6) knraccuuyupoeams XAMHUIECKUE OIEMEHThl; HEOPraHMYEeCKHE BEIICCTBA;, XHMHUCCKHE
peaxiuy (I10 YUCILY U COCTABY YYACTBYIOLIUX B PEAKIMM BEIIECTB, [0 TEITIOBOMY addexry);

7) xapaxmepuzosamv (Onucbl6amy) OOIIME XUMUIECKUE CBOHCTBA BEMIECTB PasIUIHBIX KIIACCOB,
MOATBEpKIas ONUCAHUE NPUMEPaMH MOIEKYISPHBIX YPaBHEHMM COOTBETCTBYIOLMMX XMMHICCKHX
peaKuui;

8) npoeHo3upoeamp CBOWCTBA BENIECTB B 3aBUCHMOCTH OT HX Ka4CCTBCHHOIO COCTaBa;
BO3MOIKHOCTH IPOTEKAHMSI XMMHUIECKUX [IPEBPAIICHHUHA B Pa3UIHBIX yCIOBUIX;

9) biuUCAMb OTHOCHTEIBHYIO MOJNEKYIAPHYIO M MOJAPHYIO MacChl BEIIECTB; MACCOBYIO JOJIO
XUMHUYECKOTO d7IeMeHTa 10 GopMysie COeNMHEHHMS; MaCCOBYIO JOIIO BEIIECTBA B PACTBOPE; IPOBOAUTE
pacyéThI IO YPaBHEHHIO XUMUYECKON PEaKIIUH;

10) npumensmy OCHOBHbIC OIIEPAllMM MBICIUTEIBHON JNEATENBHOCTH — aHalu3 M CHHTES,
cpaBHEHHE, 0600IEHHE, CHCTEMATH3AIHIO, KIACCH(UKALIMIO, BBIABICHHE MPUIMHHO-CICACTBEHHEIX
CcBsI3eil — JUIA M3YYeHMs CBOMCTB BELIECTB M XMMUYECKHUX PEaKUUH; €CTECTBEHHO-HAYIHBIC METORI
IO3HAHKS — HAOMIONEH e, H3MEPEHHE, MOETMPOBAHNE, SKCIIEPUMEHT (PEaIbHbIN ¥ MBIC/ICHHBII);

11) credoeams mpaBUIaM IOMb30BAHMA XUMHIECKOH [IOCYIOH 1 71a60paTOpPHBEIM 000PYIOBAHUEM,
a TaKKe IpaBUiaM OOpAIIeHUs C BEIECTBAMH B COOTBETCTBUM C MHCTPYKIHMSMHU IO BBIIIOTHCHUIO
1a6OPATOPHBIX XMMHYECKUX OMBITOB IIO MONYYCHUIO M COOMPaHMIO ra3000pa3HbIX BELIECTB
(BOZOpOZa M KHCIOpOAa), IIPUIOTOBICHMIO DACTBOPOB C ONPENEHEHHOH MACCOBOH JoJen
PACTBOPEHHOTO BEINECTBa; IUIAHMPOBATH ¥  IPOBOAMTE XHMHYECKME OKCICPUMEHTBI IO
PaCIO3HABAHHIO PACTBOPOB IIENIOYEH U KUCIOT C IOMOUIBIO HHAMKATOPOB (makmyc, peHondTanenH,
METHJIOPAHX U Ip.).

Usyuenne xumum B 9 Kiacce HampaBleHO Ha NOCTHXXEHHE OOYYAIOIMMUCH NHYHOCTHBIX,
MeTaNpEeIMETHBIX U IPEAMETHBIX PE3yIbTaTOB OCBOEHHUS yUeOHOIO IpeMeTa.

JIMYHOCTHBIE PE3VJIbTATBI

JIM4HOCTHBIE Pe3yIbTaThl OCBOEHHS [IPOrPaMMbl OCHOBHOTO 00IIEro 06pa3soBaHus JOCTUIAIOTCA
B X0ze OOydYeHHs XHMHM B €IMHCTBE yueOHOM M BOCHHTATeNbHOH mesrenbHocTH OpraHusaiuu B
COOTBETCTBUH C TPAIULIUMOHHBIMHA POCCUHCKUMM COLMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBECHHBIMHU
[IeHHOCTAMH, IPHHATEIMH B OOLIECTBE NpaBUJIAMH M HOPMaMM TOBEJEHHS U CIOCOOCTBYIOT
TIPOIECCaM CaMOIIO3HAHMS, CAMOPa3BUTHSA H COLMATU3AMH 00yJarolIHX L.

JIn4HOCTHBIE PE3yNIBTAT OTPAXAIOT C(HOPMHUPOBAHHOCTD, B TOM YKCIIE B YaCTH!

ITaTpuOTHYECKOr0 BOCIMTAHMSA

1) HEHHOCTHOIO OTHOIIEHMS K OTEYECTBEHHOMY KyJLTYPHOMY, HCTOPHYECKOMY U Hay4YHOMY
HACNENHI0, IOHMMAHMS 3HAYEHHMS XMMHMYECKOM HayKd B JKU3HH COBPEMEHHOIO OOLIECTBA,
CIIOCOOHOCTH BIAIeTh JOCTOBEPHOH HHPOpManued O MEPENOBHIX NOCTHKEHHAX MU OTKPBITHIX
MHPOBOH U OTE€4ECTBEHHOM XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MUpa
1 00IIEeCTBA; :

HUNENEA”NOHO BOCIIUTAHHUS

Nv IpEeACTaBIC€HHs O COLMAJBHBIX HOpPMax H IpaBHIax MEXIHIHOCTHBIX OTHOIICHUMA B
KOJIJIEKTHBC, NOZZ%ENHANHEWEOM KOMIICTCHTHOCTH B O@Eooﬂwmmmo EOb@wEOw\r %&@@EO-
Nooho‘mowmﬁohvoﬁoﬂu HmOGﬂHOOHAOHM H Ipyrux BHIAX OE€ATEIBHOCTH, I'OTOBHOCTH K ﬁmwmoomﬁmumom
COBMECTHOM ESATEILHOCTH IIPpA BBIIIOJIHEHUHN %&O@mzxv IIO3HAaBaTCJIbHBIX 3ada4, BBIIIOJIHCHUH
XHMHYCCKUX OKCIIEPUMEHTOB, CO3JaHNU v}mommwmx IPOEKTOB, CTPEMJIEHHUS K B3aUMOIIOHMMAaHHIO U
B3aHMOIIOMOIIHA B ITPOUECCE 3TOM v\ﬁmmmmom e TEIBbHOCTH, TOTOBHOCTH OLICHHUBATH CBOE IIOBEIEHUE
H IIOCTYIIKH CBOHX HOWNUNEQM C IIO3UIMH HPABCTBEHHBIX U ITPABOBBIX HOPM C v:.H.@.,HOHS OCO3HaHHA
IMOCIEACTBHHU ITIOCTYIIKOB;

HHGEE@Q—,E HAY4YHOI'0 IMMO3HAHUSA
wv MHPOBO33PEHICCKUX QUQNOHNE.HOEH\EM 0 BEIIECTBE U XUMHUYECKON pe€akuyn, COOTBETCTBYIOINUX
COBPEMEHHOMY YPOBHIO Da3sBUTHUSA HAYKH M COCTaBJIAIOIMX OCHOBY IJ IIOHMMAaHHA CYIIHOCTH
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CMBIC)T XAMUYIECKUX MOHATHH (BBIOEIATH UX XapaKTE€pHBIE IPU3HAKY, yCTaHABIMBAaTh B3aUMOCBA3D
C PYTHMH TIOHSTHSIMH), HCIONB30BATH MOHATHS 1 OOBACHEHHs OTACTBHEIX (AKTOB M SBICHHH;
BHIOMpPATh OCHOBAHMS M KPUTEPHMH I KIAacCH(MKAUMK XUMHYECKHX BEIIECTB M XHUMHYECKHUX
peaxiuii; yCTAHABIMBATD IIPUYMHHO-CIENCTBEHHBIE CBI3H MEXIY OOBEKTaMH H3YHEHHS; CTPOHUTH
JOTHYECKHE pAcCyXNeHus (MHIYKTUBHBIE, NETYKTHBHBIE, IO aHAOTHMH); JENarh BHIBOABL M
3aKJIFOUCHHUS;

2) yMeHMEM NpPHMEHATh B IIpOIEcCe MO3HAHHS IOHATHS (IPEIMETHBIC M MeTanpeaIMeTHEIE),
CHMBOJIMYECKHE (3HAKOBEIE) MOIENH, HCIONb3yeMble B XHMHH, [Pe0Opa3OBBIBATH IIHPOKO
IpUMeHsIeMble B XMMHUH MOZENBHBIE NPEICTaBIECHHS — XAMUYECKUH 3HAaK (CHMBOI 3NIEMEHTA),
xuMpgeckas (OpMyTa ¥ ypaBHEHME XHMHYECKOM peaklud — NP PEIICHHH y4eOHO-
103HABATEBHBIX 33714, C YIETOM 3THX MOJEIbHBIX [PEICTABIECHUN BBIBIATH U XapaKTePH30BATh
CYILECTBEHHbIE IPHU3HAKU M3ydaeMbIX 0OBEKTOB — XMMHYECKUX BELECTB U XUMHUYECKHUX PEaKIHH;
BBISBJIATH OOIIHE 3aKOHOMEPHOCTH, IPHYMHHO-CIIEICTBEHHBIE CBA3U U IIPOTUBOPEYHS B U3Y4aeMbIX
mpoleccax M SABICHHAX; Npeiararb KPUTepUH NJA BBIABICHHS OTHX 3aKOHOMEPHOCTEH M
IIPOTHBOpEUHi; CaMOCTOATENIBHO BHIOHpPATh CIOCOO peINeHHs Y4eOHOM 3ajauu (cpaBHUBATH
HECKONBKO BApUAHTOB pELICHHMs, BHIOMpaTh Hambojee MOAXOIAIIUE C YYETOM CaMOCTOSTENHHO
BBIZIEJIEHHBIX KPUTEPHUEB);

Ba3oBbIMH HCC/IEA0BATEIbCKUMH JeHCTBUAMM

3) yMEHHEM HCIIOJIB30BaTh IOCTABIEHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA [IO3HAHNS, a TaKoKe
B KauecTBE OCHOBLI I (OPMUPOBaHMS THIIOTE3BI IO IPOBEPKE IIPABUIBHOCTH BHICKA3BIBACMBIX
CY>XIOEHUH;

4) npuoGpeTeHye ONBITA IO IUIAHMPOBAHWIO, OpraHH3allM¥ M MPOBEIEHHUIO YYCHUICCKHX
5KCIIEPMMEHTOB: YMEHME HaONIonaTh 3a XOIOM IIpoliecca, CaMOCTOATENBHO MPOTrHO3HPOBATh €ro
pesynsrar, (GOpMyIMpoBaTh OOOOIIEHHA H BBIBOABI [0 pE3yIbTaTaM IIPOBEAEHHOIO OIbITA,
FCCIIEIOBAaHMs, COCTABIATE OTYET O MPOJeIaHHoM pabore;

Pat6oroii ¢ nundopmanmeit

5) yMeHHeM BEIOUPATh, AHAM3UPOBATh U HHTEPIIPETHPOBATh HHPOPMALIMIO PAa3IMYHBIX BUIOB U
dGopM IpencTaBieHus, [OTy4aeMyl0 H3 pa3sHbIX MCTOYHMKOB (HayYHO-IIOMYIIpHAas JHTEpaTypa
XHAMHYECKOTO COIEp)KaHMs, CIpaBOoYHbIe N0ocobus, pecypchl MHTepHETa); KPUTUIECKU OLICHUBATH
IIPOTHBOPEYMBYIO U HETOCTOBEPHYIO HHPOPMALIUIO;

6) yMEeHHEM IIPHMEHATH pa3iIMYHBIE METOABI M 3alPOCH! IIPK MOMCKE U 0TOOpe MHGOpMAlUK U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOOMMBIX I BBIIOJIHEHMS Y4eOHBIX M IIO3HABATENBHBIX 3a]ad
ONpeieIEHHOT0 THUIA; NPUOOpETeHHe ONbITa B OONACTH MCIONB30BAHMA HHPOPMALUOHHO-
KOMMYHHUKATUBHBIX TEXHOJOTUH, OBNaf€HHE KyJNbTypOM aKTMBHOIO HCIIOJIb30BAHHUS PpasIUYHBIX
IOMCKOBBIX CUCTEM; CAMOCTOSATENBHO BEIOMPATh ONTUMATIBHYIO GOpMY IpencTaBIeH s HHGOopMalu
M WUTIOCTPHPOBATh PEelIaeMble 3a/1a49i HECIOXKHBIMH CXeMaMH, AUarpaMMaMy, OpyruMHu Gpopmamu
rpaduKy 1 UX KOMOMHALUIMY; ,

7) yMeHHEM HCIONB30BAaTh M aHANM3UPOBaTh B IIpoliecce y4eOHOHM M MCCIIEN0BATENbCKOM
JeSTeNbHOCTH HHGOPMAIIHIO O BIMSHUY IIPOMBIIITIEHHOCTH, CEIBCKOr0 X034MCTBA U TPaHCIIOPTa Ha
COCTOSHUE OKPYKaIOLIEeH IPUPOIHON Cpenbl;

YHuBepCcaJIbHBIMH KOMMYHUKATHUBHBIMH JAeHCTBHUAMH

8) ymeHmeM 3a1aBaTh BOIPOCH! (B XOIe AMAJIOra W/HIIM AUCKYCCHH) IO CYIIECTBY 0OCYXIaeMok
TEMBI, POPMYITUPOBATE CBOH NPEIOKEHH OTHOCHUTEIBHO BBIIIOIHEHH IPEAJIOKEHHOM 3a/1a4H;

9) mpuobpeTeHHe ONBITA IIPE3EHTAIMH PE3YJIbTaTOB BBIIOJHEHHS XMMHYECKOrO SKCIEPUMEHTA
(1a6oparopHOro OIEBITA, J]AOOPAaTOPHOH pabOTHI IO HMCCIEOOBAHHIO CBOMCTB BEINECTB, y4eOHOIO
IIPOEKTA);

10) 3auHTEpeCOBAaHHOCTE B COBMECTHOM CO CBEPCTHUKAMU IT03HABATEIHHOM U UCCIIEI0BATEIBCKOU
JeITeNbHOCTH IPH pEIleHUM BO3HUKAIOIMIMX NpobIeM Ha OCHOBE yduéra OOIIMX HMHTEPECOB U
cornacoBaHus Mo3uuui (0OCYyXaeHHsI, OOMEH MHEHMSMH, «MO3TOBBIE IUTYPMBI», KOOPIMHALUA
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CIIOKHBIX BEINECTB, HOATBEPXKIAs OMMCAHHE NPHMEPaMH MONEKYISIPHBIX W MOHHBIX ypaBHCHHH
COOTBETCTBYIOLINX XUMUYECKHUX PEaKIui;

8) cocmaensamy ypaBHEHHS ODIIEKTPOTMTHYECKOH IUCCOLMAUMY KHCIOT, IIENoYedl H CONeH;
MONHBIE W COKDAUIEHHBIE YpaBHEHHMsS peakuuil MOHHOTO O0OMEHa; YpaBHEHHs peaKiui,
IOATBEPKAOIIUX CYLIECTBOBAHUE TEHETHYECKON CBS3H MKy BEIIECTBAMH Pa3IMIHBIX KIIACCOB;

9) packpviéams  CYWHOCMb OKUCIMTENBHO-BOCCTAHOBUTENBHEIX — PEaKIMH  TOCPEACTBOM
COCTAaBJIEHH dIEKTPOHHOTO OalaHca 3THX PEaKIHil;

10) npoznosupoéamp CBOMCTBA BEIIECTB B 3aBUCHMMOCTH OT HX CTPOCHHSA; BO3MOXHOCTH
IPOTEKAHUSA XUMUUECKUX NPEBPAICHHUHA B PA3INYHBIX YCIOBHAX;

11) gbluucIAmMs OTHOCUTEIBHYIO MOJNEKYISAPHYIO U MOJISIPHYIO MacChl BEIIECTB; MaCCOBYIO JOIIO
XUMHYECKOTO 37eMeHTa 0 (opMysie COeNUMHEHMs;,; MACCOBYIO [OJNIO BELIECTBA B PAacTBODE;
IPOBOIUTH PacuéThl 10 YPABHEHHIO XUMUYECKOM PEaKIINH;

12) cnedosamy IpaBENaM TOB30BAHMs XUMHUYECKOM IIOCYN0# 1 1abopaTopHEIM 000pYAOBaHHEM,
a TaxKe IpaBUiiaM OOpAINEHHs C BEIIECTBAMU B COOTBETCTBUM C HHCTPYKUMAMM IO BBIIOTHEHHUIO
abOPaTOPHEIX XMMHYECKUX OIBITOB IIO IONYYEHHIO M COOHMpaHMIO ras’000pasHBIX BEIIECTB
(aMMuaKa ¥ yIIEKHCIIOro rasa);

13) npogodume peakuuy, HNOATBEPXKIAIONIME KaYECTBEHHBIM COCTAB pasIMYHBIX BEUICCTB:
PACIO3HABATD OTBITHBIM IlyTEM XJIOPHA-, OPOMUI-, HOIH -, KapOoHar-, pocdar-, cutuKar-, cynbdar-
, THAPOKCH/I-MOHbL, KATHOHBI AMMOHHS M MOHBI M3YYEHHbIX METaJIOB, IPUCYTCTBYIOIIME B BOTHBIX
pacTBOpax HEOPraHUYECKHX BEIIECTB;

14) npumensmv OCHOBHEIE ONIEPAIIMM MBICTUTENBHOM JAEATENbHOCTH — aHANU3 U CHHTES,
cpaBHEHHe, 0600IIEHNE, CHCTEMATH3ALHIO, BRIABICHHE IPHIMHHO-CIIECTBEHHBIX CBI3CH —

171 U3YYEeHHs CBOWCTB BEINECTB M XMMMYECKHX PEaKIMd;, eCTECTBEHHO-HAy4YHBIC METOIBI

[O3HAHUS — HaOIIONEHHe, H3MEPEHHe, MOMENUPOBAHHE, 3KCIEPUMEHT (DEaIbHBIA U
MBICJIEHHBIH).
1. TemaTu4eckoe NVIAHUPOBAHHE
8 knacc
Ne o/m HaumMenoBaHue pasieoB U TEM KonuyectBo 9acos, ONeKTpOHHBIE
OTBOJMMBIX Ha OCBOCHHUE (uudpoBbIe)
Ka)k[IIOTO pasziesia ¥ TeMBl | 00pa3oBarTelbHbIE
pecypchl
IlepBoHayanbHbIE XHMHYECKHE 16 Foxford.ru
NOHATHA
1.1 Ponp XuMUH B XKU3HU YEIOBEKa 2
1.2 du3pyecKue TEOPHH U IIPOLECCH] B 4
H3YYCHUH XUMHUH
1.3 Msoroo6pasue BEeIeCTB : 3
1.4 3menenus, nOpoucxondliue ¢ 7
BEIIIECTBAMH.
BemecTBa B OKpyKawled Hac 8 Chemege.ru
IpHpoJe U TeXHHKe
3. IlonsTe o0 razax. Bosoyx. 9 Studarium.ru
Kucaopoa. I'openue ,
4. OcHoBHBIE KJIaCChl 11 Foxford.ru
HEOpPraHM4ecKHX coeMHEeHH
4.1 Oxcupl 2
4.2 OcHOBaHUs 3
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