[Ipunoxenne Ne 15

Yr1BepxaeHa

B coctaBe OOIT OO0

npukazoM MBOVY «I'umuaszus Ne 13»
r. Apryna umenu C./I. /luxanuena
o1 26.08.2022 1. Ne 01.23/146-0x1

PABOYASA ITPOTPAMMA
YYEBHOTI'O ITPEJMETA OBSI3ATEJIBHOU YACTH
«XHUMMHUA»
(mpeameTHast 06s1acTh «EcTeCTBEeHHOHAYYHBIE NTPeIMeThI»)
JJIS1 OCHOBHOTO 00111er0 00pa3oBaHus

Cpox ocBoenus: 2 roaa (¢ 8 mo 9 kiaccnl)



IHHOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma mo xumum s oOydaromuxcs 8-9 KimaccoB cocTaBieHa Ha OCHOBE TpeOoBaHUI K
pe3yiabTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTelbHOM MpPOrpaMMbl OCHOBHOTO OOIEro oOpa3oBaHMA,
npencraBieHHbIX B DenepasbHOM TOCYJapCTBEHHOM O0pa3oBaTENbHOM CTaHAApPTe OCHOBHOTO OOIIETo
oOpa3oBaHus, ¢ Y4ETOM paclpeneiCHHBIX M0 KaccaM MPOBEPSIEMBIX TPeOOBaHHMN K pe3yiabTaTaM OCBOCHUS
OCHOBHOH 00pa30BaTeNbHON TMPOTrPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUS W JJIEMEHTOB COJEPKAHHSA,
MIPEJICTABJICHHBIX B YHUBEPCATLHOM KOJIU(UKATOPE 1O XUMHUH, a TAKXKe Ha OCHOBE [IprMepHOi mporpaMMbl
BOCIIMTaHUS OOYyYaromUXCs TPHU IOJYYEHWH OCHOBHOTO oOmiero obOpasoBanus u ¢ yuérom Konmenuu
MpenogaBaHus yueOHOTO TpeaMeTa « XuMHUsH B 00pa3oBaTeIbHBIX opranu3anusix Poccuiickoit
@Oenepanyy, peaau3yOIIMX OCHOBHBbIE 00I1IeoOpa3zoBarenbHble NporpaMmbl (yrB. Pemenunem Komnmerun
Munnpocsemenus Poccun, mpotokoi ot 03.12.2019 N I1K-4BH).

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

Bxuag yuebHoro npeaMera «XUMHsD B JOCTUKEHHE 11eJIell OCHOBHOTO 00111ero 00pa3oBaHusi 00yCI0BIIEH BO
MHOTOM 3Ha4eHUEM XHMHUYECKOU HAayKM B IIO3HAHHWHW 3aKOHOB IIPHUPOAbI, B pa3BUTUH IMPOU3BOIUTCIBHBIX CHUJIT

oO11ecTBa U CO3JaHUH HOBOM 0a3bl MaTepHAIbHOM KYIbTYPHI.

XUMHST KaK JJIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK pACIpOCTpaHWIa CBOE BIHMSHUE Ha BCE 00acTu
YEJIOBEYECKOTO CYIECTBOBAHUS, 3a/1ajla HOBOE BHJIEHUE MHUPA, CTaJla HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOM
KYJIBTYPHI, HCO6XOJII/IMI)IM YCIIOBUEM KHU3HH O6I.H€CTBaI 3HAaHHUC XUMHUH CITYKUT OCHOBOM pIn b q)OpMI/IpOBaHI/ISI
MHPOBO33PEHHUS YeJIOBEKa, €ro IMPEeACTaBICHUI O MaTepHallbHOM €IWHCTBE MHpA; BAaXHYIO POJIb HUIPAIOT
(dbopMupyeMble XUMHUEH MPEICTaBICHHUS O B3aUMOINPEBPAIICHUSIX SHEPrUUd U OO0 HBOJIOLMU BEUIECTB B
MPUPOJIC; COBPEMEHHAsh XUMHUS HalpaBieHa Ha pelieHHe TJ00albHBIX MPOOJIIEM YCTONYMBOIO pa3BUTHUA
YeJIOBEUYeCTBA — CHIPHEBOM, DHEPreTUYECKOW, IHIIEBOM M SKOJIOTHYECKOW O0e30macHOCTH, MpobiieM
3/IpaBOOXpPaHEHHUSI.

B ycrnoBusix Bo3pacTaromiero 3Hau4€HHS XUMHUU B JKU3HU OOLIECTBA CYIIECTBEHHO IOBBICHUJIACH POJIb
XUMHUYECKOTO 00pa3oBaHus. B miaHe coumanuzanuy OHO SBJISIETCS OJHUM U3 YCIOBHUM (HopMUpOBaHHS
MHTEJUJIEKTa JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEeHHOMY YelIOBEKY XUMUYECKUE 3HAHUSI HEOOXOUMBI JJIsl TPUOOpETEeHUs 00LIEKYIbTYPHOTO YPOBHS,
MO3BOJISIFOIIETO YBEPEHHO TPYIUTHCS B COLIMYME M OTBETCTBEHHO Y4YacTBOBaTb B MHOTOOOPa3HOM KU3HU
oOmiecTBa, JUIsl OCO3HAHHS BAKHOCTH Pa3yMHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U 3/I0POBBIO JAPYIUX, K
OKpY’Kalolllel MPUPOIHON cpene, Ui TPAaMOTHOTO MOBEACHHS TP UCIIOIB30BAHUU Pa3IMYHBIX MATEPUATIOB U
XMUMHYECKUX BEIIECTB B MOBCEAHEBHOM KU3HH.

XuMuyeckoe 00pa3oBaHHWE B OCHOBHOMW IIKOJE SBJISAETCS 0a30BbIM IO OTHOIICHHUIO K CHCTEME OOIIero
XUMHUYECKOTO 00pa3oBanus. [109TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO pEaIU3yeT MpHUCYIIre 00IemMy
XUMHUYECKOMY 00pa30BaHUIO KIFOUEBBIE IIEHHOCTH, KOTOPHIE OTPAXKAIOT TOCYAapCTBEHHBIE, OOIIIECTBEHHBIE U
WHIUBUAYaIbHBIE TOTPEOHOCTH. DTUM OIpeNesieTcs CYIHOCTh 00IIel cTpaTerud o0y4eHus, BOCIIUTaAHUS U
pa3BUTHS 00YUAIOLIUXCS CPEACTBAMU YUEOHOTO MpeIMeTa « XUMUD».

Nzyuenune mpeamera: 1) cmocoOCTByeT peanu3aliid BO3MOXKHOCTEH Ui caMOpa3BUTHS M (OPMUPOBAHMS
KyJIbTYpbl JTUYHOCTH, €€ oO0mell M (yHKIMOHATHHON T'PaMOTHOCTH; 2) BHOCUT BKJIaJ B (OPMHUPOBAHUE
MBIIUIEHUS! ¥ TBOPYECKUX CIIOCOOHOCTEH TMOJPOCTKOB, HABBIKOB HX CAMOCTOSITEIBbHOM  yueOHOM
NEeATeNbHOCTH, AKCIIEPUMEHTAIBHBIX M HCCIIEAO0BATENIbCKUX YMEHUH, HEOOXOIMMBIX KaK B IOBCEJHEBHOM
KHU3HU, TaK U B NPO(eCcCHOHANTBHOM AEATENbHOCTH; 3) 3HAKOMUT €O CHEeUHU(UKON HAydHOTO MBILIUICHUS,
3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsJa Ha €AMHCTBO IPUPO/IbI U YEIOBEKA, SBIISETCS OTBETCTBEHHBIM
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3TarnoM B (pOpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTHU MOJAPOCTKOB; 4) CIIOCOOCTBYET (HOPMHUPOBAHHIO
HEHHOCTHOI'O OTHOIICHUA K CCTCCTBCHHO-HAYYHBIM 3HAHUAM, K IMPUPOJAC, K UCIIOBCKY, BHOCUT CBOU BKJIaJ B
HKOJIOTHYECKOE 00pa30BaHUE IIKOJILHUKOB.

Ha3Banubie HampaBieHHs B OOy4eHHMM XHMHU OOCCIIEUMBAIOTCS CHEHU(PHUKONH COAEp)KaHUS TpenMeTa,
KOTOpBIﬁ ABJIACTCA NCAArOru4cCKr aJaliTHPOBAHHBIM OTPAKCHUEM 6a30130p”1 HAayKl XMMHUHU Ha OHpeI[eJIéHHOM
arare €€ pa3BUTHSL.

Kypc xumuu 0CHOBHO IIKOJIBI OPHCHTHPOBAH HA OCBOCHUE 00yJAIONTUMUCS OCHOB HEOPraHMYECKON XUMUHU

1 HCKOTOPBIX MOHATHH U CBGI[GHI/Iﬁ 00 OTACIBbHBIX 00BEKTAX 0pFaHI/ItI€CKOI7I XHUMHHU.

CrpykTypa coiepkaHusi mpeamera c(OpMHUpPOBAHA Ha OCHOBE CHUCTEMHOIO MOAXOJA K €ro U3y4YEeHHIO.
ConepmaHI/Ie CKJIaAbIBACTCA U3 CUCTEMBI MTOHITHI 0 XUMHYECKOM DJIEMEHTE U BEIICCTBE U CUCTEMBI MOHSITHH O
XUMHYECKON pCaKknuu. O06e 3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl IO MPHUHIUITY HOCJICAOBATCIBHOIO
pa3BUTHS 3HAHUKA HA OCHOBE TEOPETUYECKUX IMPEACTaBICHUM pa3HOTO YPOBHS: aTOMHO-MOJIEKYISPHOIO
Y4EHHMsI KaK OCHOBBI BCETO €CTECTBO3HaHHUA, ypoBHs llepnommdeckoro 3akona JI. M. MennpeneeBa kak
OCHOBHOI'0O 3aKOHa XWMHWH, Y4YCHUA O CTPOCHHMU aToMa U XAMHYECKOH CBsA3HU, HpeI[CTaBHeHI/Iﬁ 00
ANIEKTPOJINTUYECKON JMCCOLMAIMM BEIIECTB B pacTBOpax. TeopeTHueckue 3HAHUS paccMaTpUBAIOTCA Ha
OCHOBE AMITMPUYECKH TMOJIYYEHHBIX U OCMBICIEHHBIX (PaKTOB, Pa3BHBAIOTCS MOCIEIOBATENLHO OT OJHOIO
YpOBHS K JPYroMYy, BBINOJHSAS (QYHKIUU OOBSICHEHHS W TPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U

BO3MOJKHOCTEH MPAKTUYCCKOT'0 MIPUMCHCHUA U MMOJTYYCHUA N3Yy4aCMbIX BCIICCTB.

Takas opraHuzanusi CcoJep>KaHUs Kypca CIHOCOOCTBYET NPEACTABICHUIO XUMUYECKOM COCTaBIISAIONIEH
HAayYyHOM KapTHWHBI MHpa B JIOTHKE €€ CUCTEeMHOM mpupoibl. Tem caMbiM oOecrieuuBaeTcsi BO3MOXKHOCTD
dbopMupoBaHus y 00y4aromMXCcsl [EHHOCTHOTO OTHOIIEHUS K HAayyHOMY 3HAaHHUIO U METOoJaM IO3HaHHS B
Hayke. BaxkHO Takke 3aMETUTh, UTO OCBOCHME COJIEp’KaHUs Kypca MPOUCXOIUT C MPUBJICUCHUEM 3HAHUU U3
paHee U3y4eHHBIX KypcoB: «Oxpyxaromuii Mupy», «buomorus. 5—7 xkmaccei» u «Pusuka. 7 Kiaaccy.

HEJIN U3YYEHUSA YYEBHOI'O ITPEIMETA «XUMUWUS»

K nampasiieHunto nepBocTeneHHOM 3HAYMMOCTH TPU peain3aluu 00pa3oBaTelbHbIX (PYHKIUI IpeameTa
«XUMHS» TPaAJAULUOHHO OTHOCAT (OPMUPOBAHME 3HAHHM OCHOB XUMHUYECKOW HAyKd Kak oO0iactu
COBPEMEHHOTO E€CTECTBO3HAHHUS, MPAKTUUYECKOW IESTENbHOCTH 4YeJOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYphl. 3ajaua MpeaMera COCTOMT B (OPMHUPOBAHMM CHUCTEMbl XMMUYECKHMX 3HAHUH —
BaOKHEHIIMX (AKTOB, MOHITUNA, 3aKOHOB U TEOPETHUYECKUX TOJOKEHUH, JOCTYHHBIX 0000IeHUI
MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, 3HAHUM O HAY4YHBIX METOJaX H3YyYeHUs BEIIEeCTB U
XMUMHYECKUX PEaKIii, a Takxke B (GOPMUPOBAHUU U PA3BUTUU YMEHUN U CTIOCOOOB JESATENLHOCTH, CBS3aHHBIX
C IUIAHUPOBAHHEM, HAOIIOJCHHEM U MPOBEICHHEM XHUMHUYECKOTO SKCIIEPUMEHTa, COOMIOJCHHEM MpPaBUI
0€30MacHOTO OOpaIeHHs C BEIECTBAMU B IIOBCETHEBHOM KU3HU.

Hapsny ¢ 3TuM nenu u3ydeHus npeaMera B MPOrpaMMe YTOUHEHbl U CKOPPEKTHPOBAHbI C YUETOM HOBBIX
IIPUOPUTETOB B CHCTEME OCHOBHOrO oOmiero obpa3zoBanus. Cerojus B 00pa3oBaHUM 0CO00 3HAUYMMOM
NPU3HAETCS HAINPABIEHHOCTh OOYyYeHUs Ha pa3BUTHE M CaMOpa3BUTHE JMYHOCTH, (OpMUpOBaHHE €&
UHTEJUIeKTa U oOmei KynbTypel. OOydeHHe YMEHMIO Y4YMThCA M TpPOJOJDKaTh CBOE o0Opa3oBaHue
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (QYHKIMH y4eOHBIX MPEIMETOB.

B cBs3u ¢ 3TUM IIpu U3y4CHUU NpCAMETA B OCHOBHOM IIIKOJIE JOMUHHPYIOIICC 3HAUCHUC npnoGpeJm TaKHue
OCIk, Kak:

— q)OpMI/IpOBaHI/IC HHTCJUICKTYaJIbHO paBBHTOﬁ JJUYHOCTH, TOTOBOH K CaMOO6pa3OBaHI/IIO,
COTPYAHHUYCCTBY, CaMOCTOATCIIbHOMY IIPUHATUIO peLHeHHfI, CIIOCOOHOI AoalnTUpPOBATHCA K 6BICTpO
MCHAIOIMUMCH YCIIOBUAM KU3HU,
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i HaHpaBHCHHOCTB 06y'-IeHI/ISI Ha CHCTEMATHUYCCKOC HpI/IOGH_[eHI/Ie y‘IaH_[I/IXCSI K CaMOCTOSITeJIbHOﬁ
HO3HaBaTeJ’IbHOfI ACATCIBbHOCTH, HayLIHbIM MCETO4aM IIO3HAaHHA, q)OpMI/Ip}IIOH_[I/IM MOTHUBAIIUIO U pa3BI/ITI/Ie
CIIOCOOHOCTEH K XMMUU,

— obecrieyeHne YCIOBUH, CIIOCOOCTBYIOIIUX MPUOOPETEHHI0 OOYYAIOIMMUCS OTBITa Pa3HOOOPa3HOIM
ACATCIBHOCTH, IIO3HAHUA M CAMOIIO3HAHMA, KJIIIOUYCBBIX HABBIKOB (KIIIO‘IGBBIX KOMHeTeHL{Hﬁ), HUMCIOIINX

YHHUBCPCAJIbHOC 3HAYCHUE JIA Pa3JINYHBIX BUAOB JACATCIIbBHOCTH,

— (dopMHpOBaHKE YMEHHUI OOBSICHSATH U OIICHUBATH SIBJICHUS OKPYXKAIOIIETO MUPA HA OCHOBAHWY 3HAHHMA
Y OIIBITA, TOJYYEHHBIX IIPU U3YYEHUHN XUMUU;

— ¢opmHupoBaHUE Y 00YJaIOMIMXCSI TYMAaHUCTUYECKMX OTHOIICHUH, TOHUMAaHHS [IEHHOCTH XUMHYECKUX
3HAHMUN A7 BBIPAOOTKHU SKOJIOTMUECKHU 11eJ1IeCO00pa3HOro MOBEJAEHUS B ObITY U TPYIOBOM 1€ATEIHHOCTH B
LIEJISIX COXPAHEHHUsI CBOET0 3[I0POBbs U OKPYKAlOIIed MPUPOAHOMN CPEbl;

— pa3BUTHE MOTHUBALIMU K OOYyYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO Ha OCHOBE
YCBOEGHMSI OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY mpodwmis H
HaIpPaBJIEHHOCTH JaJIbHENUIIEr0 00y4YeHHUS.

MECTO YYEBHOI'O ITPEJIMETA «XUMHUS» B YHEBHOM IIJIAHE

B cucreme oOmiero oOpasoBaHusi «XHUMHS» MpPU3HAHA OOS3aTENIbHBIM Y4YEOHBIM IPEAMETOM, KOTOPBIi
BXOJHT B COCTaB MpeAMETHOM 001acTh «EcTeCTBeHHO-HAaydHBIE TTPEIMETHI».

Y4eOHbIM TUTAaHOM Ha €€ u3ydeHue oTBeAeHO 136 ydeOHBIX 4acoB — MO 2 4. B HEACNIO B 8 M 9 Kimaccax
COOTBETCTBEHHO.
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COJEP)KAHME YYEBHOI'O IPEIMETA

8 KIIACC

IlepBoHaYa/bLHBbIE XMMHYECKHE TIOHATHSA

[Ipenmer xumuu. Pose xuMuu B )KU3HU desioBeka. Tena u BemecTsa. PU3nyeckue CBOWCTBA BEIIECTB.
ArperaTHoe cocTosiHue BeniecTB. [IoHsATHE 0 METOaX MO3HAHUS B XUMHH. XUMUS B CUCTEME HayK. YucTeie
BemiecTBa 1 cMecu. CriocoObl pa3iesieHns CMECEH.

ATOMBI U MOJIEKYIbI. XUMUYECKHE dIeMeHThl. CHMBOJIBI XUMUYECKUX AIEMEHTOB. [IpocThie U CroXHbIE
BelIecTBAa. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumnaeckas popmysna. BareHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BemiectB. OTHOCHTENBbHAS aTOMHAs Macca. OTHOCHTENbHAS MOJIEKYIISIpHas Macca. MaccoBas 10JIs
XAMHYECKOTO DJIEMEHTa B COEIMHEHHH.

du3nyuecKue U XMMUIECKUE SBICHUS. XUMUYECKasi peakius 1 e€ Mpu3HaKu. 3aKOH COXPaHEHHUsT MacChl
BelIecTB. XUMUYeCKre ypaBHeHus. Kitaccuuranus XuMUIeCKAX Peaknuii (COeAMHEHMS, Pa3IOKEHHS,
3aMernieHus, o0OMeHa).

XUMHUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCY0M, ¢ MpaBUiiaMu paboThl B 1TabOpaTopuu u
npuéMamMu 00pameHus ¢ JJabopaTopHBIM 000PYAOBaHUEM; U3YUEHHE U ONMCaHue (PU3NIECKUX CBOICTB
00pa3110B HEOPraHMYECKUX BEIIECTB; HabMoAeHHe (pU3nuecKuX (IJIaBJIeHHe BOCKA, TassHUE JIbJIa, paCTUpaHUE
caxapa B CTYIIKe, KHIIEHUE W KOHJICHCAIUS BOJIbI) M XUMUYECKHUX (TOPEHNE CBEUH, MPOKATMBAHNE METHON
MIPOBOJIOKH, B3aMOJIEMCTBHE MeJla C KHCIOTOM) sIBIIEHUH, HAOII0IeHNE U ONMCAaHUE MPU3HAKOB MTPOTEKAHUS
XUMUYECKUX peakiuii (pa3aoKeHrue caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus,
pasnoxxenue runpokcuaa meau(Il) mpu HarpeBanuu, B3anMoielicTBHE Keme3a ¢ pactBopoM cosid Meau(1l));
M3y4YeHHUE CIIO0CO00B pa3zesieHHusl cMecel (C MOMOIIbI0 MarHuTa, GUIbLTPOBAHKE, BhITIapUBaHUE,
JTUCTUIUTSILMS, XpoMaTorpadusi), IpoBeeHIEe OYUCTKH MOBAPEHHOM COJIM; HAOMIOIEHNE U ONMCaHUE
Pe3yIbTaTOB MPOBEACHUS OMBITA, HILTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUSI MacChl; CO3JaHue MoIesei
MOJIEKYJ (ITapOCTEPIKHEBBIX ).

BaxHeiinue npeacTaBuTe M HEOPraHUYeCKUX BelleCcTB

Bosnyx — cmecs razos. Coctas Bo3ayxa. Kuciaopon — aneMeHT u nnpocroe Bemectso. Haxoxnenue
KHCJIOpOJa B IpUpoe, Gpu3ndeckue 1 XMMuYeckre cBoicTBa (peakuuu ropenusi). Oxcusl. [Ipumenenune
kucnopozaa. CriocoObl MOJTy4eHHs KUCIOPOa B 1aO0OPaTOpUH U IPOMBIIIIIEHHOCTH. KpyroBopot kucioposa B
npupoje. O30H — aJUIOTPONHAsA MOUPHUKALIMS KUCIOPOa.

TennoBoil 3¢ pexT XMMHUUECKON peakLuu, TEPMOXUMUYECKHUE YPABHEHUS, K30~ U SHIOTEpPMUYECKUE
peakuuu. TormBo: yroyib 1 MeTaH. 3arps3HEHUE BO3/yXa, YCHUIIEHUE TAPHUKOBOTO 3¢ (deKTa, pa3pylieHue
030HOBOTO CJIOSI.

Bognopoa — snemeHT u nnpoctoe BemecTBo. Haxoxaenue Bogopoaa B npupojae, GU3nuecKue 1 XUMUYeCKue
CBOICTBA, MPUMEHEHHE, CIIOCO0BI NoTydeHus. Kucinotsl u conu.

KomnuectBo BeniectBa. Moins. MosnsipHas macca. 3akoH ABoraapo. MossipHblii 00bEM razos. Pacuérs! o
XMUMHUYECKUM YPaBHEHHUSM.

®dusnueckue cBoucTBa BoAbL. Bona kak pactBoputeins. PacTBopbl. HachlllieHHBIE 1 HEHACBILEHHBIE
pacTBOpBL. PacTBOpUMOCTS BelecTB B Boje.MaccoBas 10JI BELIECTBA B PaCTBOPE. XUMUYECKHUE CBONCTBA
BoJbl. OCHOBaHuUA. PoJib pacTBOPOB B IPHUPO/IE U B JKU3HU YesloBeKa. KpyroBopoT Boibl B IPUPOJE.
3arpsizHeHue npupoHbIX BoJ. OXpaHa U OYUCTKA MPUPOJHBIX BOI.

Knaccugukamnus Heoprannyeckux coeannennit. Oxcupl. Kinaccudukaryst okcuaoB: coneodpasyromniie
(OCHOBHBIE, KUCIIOTHBIE, aM(pOTEepHBIE) U HecoeoOpasyroniie. HoMeHkIatypa okcuaoB (MeXIyHapoHas U
TpuBHaibHAsA). PU3NUECKHe U XMMUYECKHE CBOMcTBa Okcu0B. [lomyuenue okcuaoB.

OcnoBanust. Kinaccugukariyst OCHOBaHHA: IET0UYM M HEPACTBOPUMBIE OCHOBaHMs. HoMeHknatypa

524



OCHOBaHUH (MeXIyHapoHas U TpuBUanbHas). Ousnueckne u XUMUUYECKUE CBOMCTBA OCHOBAHUH.
[Tosmyuenne ocHOBaHUM.

Kucnotsl. Knaccudukanus kucinot. Homenknarypa KucioT (MeXIyHapoIHasi U TPUBUAIBHAS ).
DuU3NYECKUE U XUMUYECKUE CBOKCTBA KUCIIOT. P aktuBHOCTH MeTasuioB H. H. bekerosa. [Tonyuenue
KHCJIOT.

Conu. Homenknatypa cosiel (MexayHapoHast U TpuBHalIbHas ). DU3ndeckue 1 XUMUYECKHUEe CBOMCTBA
conei. [lonyuenue comnen.

I'enernueckas cBsi3b MEX/1y KJIJaCCaMU HEOPraHUYECKUX COECTUHEHU.

XUMUYECKUH SKCIIEPUMEHT: KaUeCTBEHHOE OIPE/IEIICHUE COAECPKAHUSI KICIOPOia B BO3IyX€; IOJIyYEeHUE,
coOupaHue, paclo3HABaHUE M NU3YYCHHE CBOMCTB KUCIOPOAa; HAOIIOIEHHE B3aMMOICHCTBHS BEIIECTB C
KHCJIOPO/IOM U YCIIOBHUSI BOBHUKHOBEHUS U MPEKpaIlleHUs TOpeHus (I1okapa); 03HaKOMJIEHHE ¢ 00pa3amMmu
OKCHJIOB U ONHCAaHUE UX CBOMCTB; MOIy4YeHue, COOMpaHue, paclio3HaBaHUE U U3Y4E€HHUE CBOMCTB BOJIOPO/Ia
(ropenue); B3aumoieiicTBre Bogopoa ¢ okcuaom Meau(Il) (Bo3amMoxkHO HCTIONE30BaHIE BUICOMATEPUATIOB);
HaboIeHNe 00pa3IoB BEIECTB KOJINYECTBOM | MOJIb; HCCIIE0BaHNE 0COOEHHOCTEH pacTBOPEHUSI BELLIECTB
C Pa3IMYHOM PACTBOPUMOCTHIO; MPUTOTOBIICHHE PACTBOPOB C ONMPENECIEHHON MAaCCOBOM JTOJIEH
PacTBOPEHHOTO BEILIECTBA; B3aMMOACHCTBHE BOIbI C METaNIaMU (HATPUEM U KaJlbl{eM) (BO3ZMOXKHO
HCI0JIb30BaHNE BUIEOMATEPHUAIIOB); ONPEIENIEHNUE PACTBOPOB KUCIIOT U LIEI0YeH ¢ MOMOIIbIO0 HHAUKATOPOB;
HCCleIoOBaHNE 00pa3lioB HEOPraHUUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; HAOIIOJEHHE U3MEHEHUSI OKPACKU
MHMKAaTOPOB B pacTBOPAx KUCIOT U Iesloueit; n3yuenue B3aumoeiicteus okcuaa meau(ll) ¢ pactsopom
CEPHOM KUCIIOTHI, KUCJIOT ¢ METAJUIAMH, PEAKIINM HEUTPAIU3alliH; I0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHHI,
BBITECHEHHE OJIHOTO METaJlla JPYTrUM U3 pacTBOpa COJIM; PELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 [0 TeMe
«BaxxHelnmue KI1acchl HEOPraHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3akon u [lepuoguveckas cucrema xumudeckux 3jgemenToB /. U. Menaeseena.
Crtpoenne aToMmoB. XUMHU4YeCKas CBsA3b. OKMCINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUT

[lepBbie mOMBITKY KiIacCU(UKALUU XUMUYECKUX 1eMEHTOB. [IoHATHE O Tpymnax cXOAHbBIX AJIEMEHTOB
(1Ie7I0YHBIE U MIEJI0YHO3EMEeNIbHbIE METaIIbI, FAJIOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yIoT
am(oTepHbIe OKCUIBI U TUAPOKCUIBIL.

[Tepuonnueckuii 3akoH. [leproanueckas cucrema xumudeckux snemeHToB . 1. Menaeneena.
Kopotkonepuoanas u juinHHonepuoanas ¢popmel [lepuoanyeckoit cucTeMbl XUMUYECKUX 31€MEHTOB /1.
N. Menpneneesa. Ileproasl u rpynmbl. @u3znyecknid cMbICIT NOPSIKOBOIO HOMEpa, HOMEPOB IIEpUOaa U
TPYIIBI 3JIEMEHTA.

Crpoenue atoMoB. CoctaB aToMHBIX siziep. M3oTomnbl. DnekTponsl. CTpoeHue MEKTPOHHBIX 000JI0UEK
aToMOB nepBhIX 20 xumuyeckux 3aeMeHToB [lepuoauueckoit cuctemsl J1. 1. MenneneeBa. XapakrepucTuka
XUMHUYECKOTO 3JIEMEHTA 0 ero nojoxenuro B [lepronnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMOB XUMHUYECKHUX JIEMEHTOB, METAJUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO rpymnmaM u nepuoaam. 3HaueHue llepuoauueckoro 3akona u Ilepuoanueckoit
CUCTEMbI XUMHUYECKHUX IEMEHTOB AJI pa3BUTHUS Hayku U npakTuku. . 1. MenneneeB — y4€Hblil u
TpaKJIaHUH.

Xumunyeckas cBsi3b. KoBaneHTHas (MOJIipHAs ¥ HETOSPHAS) CBSI3b. DJIEKTPOOTPHUIATETLHOCTD
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb okuciieHus. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Iporiecchl OKUCIeHUS U
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTENH.

XUMHUUYECKUH IKCTIEPUMEHT: M3ydeHHe 00pa3I[0B BEIIECTB METAIIOB M HEMETAIJIOB; B3aUMOJICHCTBHE
TUAPOKCH/IA IMHKA C pACTBOPAMH KHUCIIOT M LIEJI0UeH; TPOBEACHHUE OIBITOB, MWITIOCTPUPYIOLIUX TPUMEPDI
OKHUCJIUTETbHO-BOCCTAHOBUTENBHBIX PEAKINil (TOpEHHE, PEaKIIuu Pa3IoKEHUs, COSTUHEHIS).

MexnpeamMeTrHblie CBA3U
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Peanu3arust MeXNpeAMETHBIX CBS3€H MPU H3y4CHUN XUMUU B 8 KIIACCE OCYIIECTBIISIETCS Yepes
HUCITOJIb30BAHUEC KaK OGH.[I/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaK " HOHSITI/II?I, ABJIAOIUXCA CUCTEMHBIMU 1JI51
OTJICIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTeCTBeHHO-HAYYHBIC MTOHATHUS: HAYYHBIN (DAaKT, TUTIOTE3a, TEOPHUs, 3aKOH, aHAINU3, CHHTE3,
KIIacCU(pUKAIUs, TEPUOUIHOCT, HAOIIOJCHHE, SKCIIEPUMEHT, MOJISTHPOBAHUE, U3MEPEHUE, MOJICITD,
SIBJICHUE.

®du3uKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHJI, ©30TOIIbI, paJUOAKTUBHOCTb,
MOJIEKYJIa, JIEKTPUUYECKHIA 3apsi1, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHUE BEIECTBa, a3,
(du3HUYecKre BEIMYNHBI, SAMHHIIEI H3MEPEHHS, KOCMOC, TUTAHETHI, 3BE31161, CoJTHIIE.

buonorus: porocunres, npixanue, buocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIIbl, TOPHBIC TIOPOJIbI, MTOJIC3HBIE UCKOITAeMEbIE, TOTLTHUBO,
BOJTHBIE PECYPCHI.

9 KUIIACC
BemecTBo u xXuMHnuyeckasi peakums

[Tepnoanueckuit 3akoH. [lepnoanueckas cucrema xumuueckux anemeHToB 1. . MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNHU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBbIX TPEX MEPUOI0B, KaHs,
KaJIbIUSl U UX COETMHEHUH B COOTBETCTBUU C MOJIOKEHHEM 3J1eMeHTOB B [lepuoanueckoii cucreme u
CTPOEHHMEM MX aTOMOB.

CrpoeHnue BeniecTBa: BUbl XUMMUYECKOMN CBA3H. THITBI KPUCTAIUIMYECKHUX PEIIETOK, 3aBUCUMOCTh CBOWCTB
BEIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKN U BU1a XUMHUYECKOH CBS3H.

Knaccugukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIECTB (MEXIyHapOAHAs U TPUBHAIIbHASA).
XUMHYECKHE CBOWCTBA BEUIECTB, OTHOCALINXCS K PA3JIMYHBIM KJIACCAaM HEOPTaHUYECKUX COCINHEHU,
TCHETHYECKAs CBA3b HEOPraHUYECKHUX BEIIECCTB.

Knaccugukanus XuMUYecKX peakluil 10 pa3IndHbIM IPU3HAKaM (110 YUCITy U COCTaBY Y4aCTBYIOIUX B
pEaKIMU BELIECTB, 110 TEII0BOMY 3G (EeKTy, 10 H3MEHEHHIO CTEIIEHEN OKUCIIEHUS XUMUYECKUX JIEMEHTOB,
110 00pPaTUMOCTH, 110 YYaCTHUIO KaTaIu3aTopa). DK30- U SHAOTEPMUUECKUE PEeaKIUH, TEPMOXUMHUUYECKHUE
YPaBHEHHS.

ITonsiTue o ckopoctu xumudeckoil peakuu. [louarue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusax. [IoHATHE O TOMOTEHHBIX U F€TEPOTCHHBIX peakuusx. [IoHATHE 0 XUMUYECKOM PaBHOBECHH.
@DaxTOopBl, BAUAIOLIME Ha CKOPOCTh XMMUYECKON PEAKIIMU U TI0JI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKLINH, SJIEKTPOHHBIN OaJaHC OKUCIUTEIHHO-BOCCTAHOBUTEIIBHOM
peakuuu. CocTaBieHNe ypaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIMN C UCIIOJIB30BAHNEM METOIA
3JIEKTPOHHOIO OajaHca.

Teopus 3MeKTPOIUTUYECKON IUCCOLMALMU. DIEKTPOIUTHI U He- AIEKTPOJIMThL. KaTHOHbI, aHHOHBI.
MexaHn3M IUCCOIMALMN BEUIECTB C Pa3IMUYHBIMUA BUJJAMU XUMUYECKOU CBsI3U. CTENEHb JUCCOLUALIH.
CunbHble U crabble 2JIeKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBUS MPOTEKAHUs PeaKLUii HOHHOTO 0OMEeHa, MOJIHbIE U COKpAIIEHHBIE
MOHHBIE ypaBHEHHUs peakuuii. CBOHCTBa KMCIOT, OCHOBAaHHI U cojiel B CBeTe NpeACTaBIeHUH 00
IEKTPOJIMTUYECKON qucconnanuu. KauecTBeHHbIe peakiiuy Ha HOHBI. [IoHATHE O THAPOIN3E CONEH.

XHUMHUYECKUH DKCIIEPUMEHT: 03HAKOMJIEHHE C MOJEISAMH KPUCTAIUNIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB U HEMETAIJIOB (TpaduTa 1 ainMasa), CI0KHBIX BEIECTB (XJIOpUAa HATPHs);
HCCIIeIOBaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOH peakIuy OT BO3JACUCTBUS Pa3IMUHBIX (DaKTOPOB;
HCCIIEA0BAHUE DIIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIECTB, IIPOLIECCA TUCCOLMALIUN KUCIIOT, IIEJI0UYEH U COJIeH
(BO3MOYKHO HCIIOJIB30BAHME BUJIEOMATEPHAIIOB); IPOBEACHUE OIBITOB, MILTIOCTPUPYIOIINUX PU3HAKU
MPOTEKaHMsI peakluii FOHHOTO 0OMeHa (00pa3oBaHKe 0CajIKa, BbIIEIEHUE ra3a, 00pa3oBaHuE BOIbI); OTIBITOB,
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WJUTIOCTPUPYIOIIMUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi (TOpPEHUE, pEaKLIUU PA3JI0KEHNUS,
COEJIMHEHUS ); pacllO3HaBaHUE HEOPraHMUECKUX BEIIECTB C IOMOIIbI0 KAUECTBEHHBIX PEAKIUI HA HOHBI;
pelIeHue SKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTanabl M UX COeAMHEHUS

OOmiast xapakTepucTUKa rasoreHoB. OCOOCHHOCTH CTPOEHUS aTOMOB, XapaKTEPHBIE CTETIEHU OKHUCIICHUSI.
Ctpoenre u Gpu3HUECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIoT€HOB. XMMHUYECKHE CBOMCTBA HA ITPUMEpPE
XJI0pa (B3aMO/ICHCTBHE C METAUIAaMH, HEMETAIJIaMH, IIeJI049aMu). XJ10poBoaopo. CostHast KACIIOTa,
XHMUYECKHE CBOMCTBA, MOJTyYeHHe, NpuMeHeHune. JlelicTBre XJI0pa U XJIOPOBOJIOPOIa Ha OPraHu3M
JenoBeka. BaxkHelme XJI0puabl U X HAXOXKACHUE B IPHPO/IE.

Oo6mas xapaktepuctuka 3eMeHToB VIA-rpynmel. OcoOOEHHOCTH CTPOSHUS aTOMOB, XapaKTePHBIC CTCTICHH
OKHCIICHHSL.

Crpoenne u Gpu3NUECKUe CBOMCTBA MPOCTHIX BEIMIECTB — KUCIOPOa U CEPhl. AJUTOTPOTTHBIE MOTU(PHKAIINA
KHCIIOpO/ia U cepbl. XUMUYECKHUE CBOWCTBA cepbl. CepoBOIOPO, CTPOEHHUE, (PU3NUECKHE U XUMUYECKUE
cBoiicTBa. OKCHIBI CepBI KaK MPEICTABUTENN KUCIOTHBIX OKCHI0B. CepHasi KUCIIOTa, PU3NIECKHE U
XMUMHMUYECKHE CBOMCTBA (001IMe KaK MPeICTaBUTENs Kilacca KUCIIOT U crienupudeckue). XuMUYecKue
peaKInu, JIeXKaIiue B OCHOBE MPOMBIIIUIEHHOTO CIIOCO0a MOTydeHust cepHOM KucaoThl. [Ipumenenne. Conn
CEpHOI KUCIIOTHI, KAYECTBEHHAs peakius Ha cyibdar-uon. HaxoxmaeHue cepbl 1 €€ CoeIMHEHHI B IPUPOJIC.
XUMHYECKOE 3arps3HEHUE OKPYKAIOIICH CPe/bl COSAMHEHUSIMHE Cepbl (KUCIOTHBIE JIOXKIH, 3arpsi3HEHHE
BO3/IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEOTBPAIICHHUS.

O6mrast xapakTepucTuka 31eMeHTOB VA-rpyniibl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTePHBIE CTETICHU
OKHUCJICHUS.

A30T, pacmpocTpaHeHue B Ipupo/ie, pusndeckre u XuMuyeckue cBoiictea. KpyroBopot a3ora B npupoe.
AmMuak, ero (pu3nyYecKue U XuMUYecKre CBOMCTBA, MoJyYeHne u npuMenenue. Colin aMMOHUS, UX
(buznyueckue U XuMUYeCKHe CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha HOHbl aMMOHUS. A30THas
KHCTIOTa, e€ MoJydyeHue, pU3nieckre 1 XuMU4Yeckue cBoicTBa (00IMe Kak MpeCTaBUTENs Kilacca KUCIIOT U
cnenuduueckue). Mcrnoap3oBaHue HUTPATOB U COJIEH aMMOHUS B KaUeCTBE MUHEPATIbHBIX YA0OpEHUH.
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOUIeH cpeibl COeTUHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE
BO3]lyXa, MIOYBBI U BOJIOEMOB).

docdop, amtorpornHbie Moaudukanuu Gochopa, puznueckne u XuMuueckue cBocTra. OKcuI
docdhopa(V) u dochopras kuciora, Gu3HMIECKUe B XUMUYECKUE CBOWCTBA, MoTy4eHue. Vcmonp3oBaHue
¢docdaToB B kKauecTBE MUHEPATbHBIX YI0OpEHUI.

O6mas xapaktepuctuka 3neMeHToB [VA-rpynmnbel. OcoOeHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTEIICHH
OKHUCJICHUS.

Yrnepon, amoTponHbie MoAU(UKALIMK, pacIpOCTPaHEHHE B IPUPOIe, (GU3NYECKUE U XUMUYECKHE
cBoiictBa. Aacopbuus. Kpyrosopot yraeposaa B npupoze. OKcupl yriepojaa, ux pusndeckue u XuMUYECKUe
CBOMCTBA, eiicTBUE HA KHUBbIE OPTraHU3MBbI, IOJYyYeHHE U TPUMEHEHHE. DKOJIOTH4YecKre MpoOIeMbl,
cBsi3aHHbIE ¢ okcHJIoM yriepoaa(IV); runoresa rao6anbHOrO NOTEIICHHS KIIMMaTa; TapHUKOBBIM 3P eKT.
VYronbHas KUCIOTa U €€ COJIM, UX (U3NYECKHUEe U XMMUYECKHE CBOMCTBA, MOJyYeHHE U IPUMEHEHHE.
KavecTBeHHast peakiys Ha KapOOHAT-HOHBI. Mcnonabp30BaHne KapOOHATOB B OBITY, MEAULIMHE,
MIPOMBIIIJIEHHOCTH U CETIbCKOM XO3AHCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKHX BEIIECTBAX KaK O COCTUHEHUSAX yriepoja (MeTaH, 3TaH,
STUJICH, alleTUJIeH, ATAHOJ, TIIMIEPUH, YKCYCHas KucioTa). VX coctaB u xumuyeckoe crpoenue. [lonstue o
OMOJIOTUYECKH BaXHBIX BEIIECTBAX: )KHUpax, OelIKax, yriieBoJdax — U MX POJIM B XKHU3HH YeJOBeKa.
MarepuanabHO€ €TMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHHH.

KpemHuuii, ero pusndeckue u XuMHUUeCKUe CBOMCTBA, MOTyuyeHHe U npuMeHeHrne. CoeJMHEHUs] KpeMHHUS B
npupoje. O6ume npencrasneHus 06 okcuae kpeMausa(IV) u kpemuueBoit kucnore. CHIUKATHI, UX

527



UCIOJIb30BaHUE B OBITY, MEHUIIMHE, IPOMBIIUICHHOCTH. BakHeine cTponTebHble MaTepHalibl: KepaMuKa,
CTEKJIO, IIEMEHT, OCTOH, kene300eToH. [IpobieMbl 6€301macHOTO UCOJIb30BAHUS CTPOUTEILHBIX MAaTEPHUAIOB
B MOBCETHEBHOM KU3HMU.

XUMHUYECKUH IKCTICPUMEHT: U3ydeHUE 00pa3I[0B HEOPTaHMYECKUX BEIECTB, CBOMCTB COJITHOW KHCIIOTHI;
MIPOBEICHUE KAUECTBEHHBIX PEaKIiil Ha XJIOPHUI-UOHBI U HAOJIIOJICHHUE TIPU3HAKOB MX MPOTEKAHUS; OTBITH,
oTpakarolye GU3NIeCKue 1 XMMUYECKHE CBOMCTBA raJIOT€HOB U MX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAHNE
BHJICOMATEPHAJIOB); O3HAKOMJICHUE ¢ 00pa3iiaMu XJIOpUI0B (TaJOreHUIOB); 03HAKOMJICHHE C 00pa3aMu
cepbl U €€ COeIMHEHUIMU (BO3MOXHO MCIOJb30BaHUE BUAECOMATEPHUAJIOB); HAOJIOJEHHE MTpoliecca
oOyrinuBaHus caxapa o] AeHCTBHEM KOHIICHTPHUPOBAHHOW CEPHOM KUCIIOTHI; H3yYeHNE XUMUIECKUX
CBOWCTB pa30aBIEHHON CEPHOW KUCIIOTHI, TPOBEACHNE KAaUeCTBEHHON peakiuy Ha Cylb(aT-HoH U
HaOJroIeHNe MpHU3HaKa e€ IPOTEKaHUs; O3HAKOMIIEHHE ¢ (PU3NIECKUMHU CBOMCTBaMH a30Ta, Gpocdopa u ux
COeIMHEHMUH (BO3MOXHO HCIIOJIb30BAHHUE BHIEOMAaTEPHAIOB), 00pa3liaMH a30THBIX U (HOCHOPHBIX
ynoOpeHuit; nosyyeHue, coorpanue, paclio3HaBaHUE U U3Y4YE€HHUE CBOMCTB aMMHaKa; POBEACHNE
KayeCTBEHHBIX peakluii Ha MOH aMMOHUS U (ocaT-uoH U U3y4eHHEe IPU3HAKOB UX MIPOTEKAHHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THON KHCIIOTHI C MEJIbI0 (BO3MOKHO MCIOJIb30BAaHUE
BHJIEOMATEPUANIOB); U3ydEHHE MOJIeNIel KPUCTAJUIMYECKUX PElIETOK ainmasa, rpapura, QysuiepeHa;
03HAaKOMJIEHHUE C MPOIIECCOM a/IcOPOILIMHN PaCTBOPEHHBIX BEIIECTB aKTHUBHUPOBAHHBIM YIIJIEM U YCTPOUCTBOM
MIPOTUBOTa3a; MojJy4yeHue, cCoOupaHue, paclo3HaBaHue U U3y4eHHE CBOMCTB YIIIEKUCIIOTO ra3a; MpoBeIeHNE
KaueCTBEHHBIX peakluii Ha KapOOHAT- U CHJIMKAT-HOHBI U U3y4eHHE MPU3HAKOB WX MPOTEKAHMUS;
03HAKOMJIEHHUE C MPOIYKIIMENH CUIIMKATHONW MPOMBIIIIEHHOCTH; pEIIeHHEe IKCIIEPUMEHTAIbHBIX 33/1a4 [0 TeEMe
«BaxHenmume HeMeTaubl U UX COEAMHEHUS.

MeTaajibl M MX COeTNHEHUS

OO6mrast XxapaKTepUCTHKAa XUMUYECKUX AIIEMEHTOB — METaJUIOB Ha OCHOBAHUH WX TOJIOKECHUS B
[Tepuonnueckoit cucreme xumuueckux 3neMeHToB . . MenneneeBa u ctpoenust atroMoB. CTpoeHue
MeTaJuI0B. MeTainueckas CBsi3b U METAJNIMYECKash KpUCTALTAYECKask PEIIETKA. DIEKTPOXUMUYECKUHN P
HaIpsDKEHUH MeTa/uioB. PU3MYEeCKUEe U XUMUYECKHE CBOMCTBA MeTa/lIoB. O0IIHe CriocoObl MOTyYeHUS
MeTauioB. [IoHATHE O KOPPO3UK METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl (CTalb,
YyT'yH, TIOPATIOMUHHI, OpOH3a) U UX MPUMEHEHUE B OBITY U TPOMBIIIICHHOCTH.

[[lerounbie MeTaJIbL: TIOJIOKEeHUE B [leproanueckoit cucreme xumuueckux semeHToB . . MenneneeBa;
CTPOCHHE MX aTOMOB; HaXOXJIeHHE B Mpupoae. Pu3ndecKkue 1 XMMUYECKHIE CBOWCTBA (HAa MpUMepe HATPHS U
kanus). OKCHIBI ¥ THIPOKCUIBI HATPHUS U Kaiaus. [[puMeHeHne MIeTOYHBIX METAIIOB U MX COCAMHCHHM.

[[lerouHO3eMENBbHBIC METAJIBI MArHUN U KaJIbLIUM: TI0JI0)KeHHE B [leproauyeckoil cucteMe XuMUYECKUX
anemeHnToB JI. 1. MenpeneeBa; cTpoeHUEe UX aTOMOB; HaX0XACHUE B pUpojie. PDU3NYECKUE U XUMUYECKUE
CBOMCTBA MarHus 1 Kajubliusl. BakHelmme coequHeHus Kaablus (OKCHT, THAPOKCHU, COJH). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ yCTPaHEeHHUS.

AmoMunmii: nonoxenue B [lepuonnueckoit cucteme xumuueckux 3nemeHToB /. Y. Menneneesa;
CTpOEHHE aToMa; HaXOKJIeHHe B npupoje. Pu3ndeckre U XMMHYECKHe CBOICTBA amoMUHUsA. AMQOTEpHbIE
CBOMCTBA OKCHJIa U TUAPOKCUIA AITFOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckoii cucreme xumuueckux 3meMenToB . 1. MenzaeneeBa; crpoenue
aToMa; HaxoXJaeHue B npupoje. Pusnyeckrue 1 XUMUYECKUE CBOMCTBA kese3a. OKCHU b, THIPOKCUABI U COJIU
xene3a(Il) u xxenesa(Ill), ux cocras, cBoWCcTBA U MOTyYECHHUE.

XUMHUUYECKUH IKCIEPUMEHT: 03HAKOMJICHHE C 00pa3llaMy METaJJIOB M CILIABOB, UX (PU3NIECKUMU
CBOMCTBAMM; U3yUEHHUE PE3YIHTATOB KOPPO3UU METAIIIOB (BO3MOKHO UCIOJIb30BAHUE BUIEOMATEPHUAIIOB),
0COOCHHOCTEH B3aUMO/ICHCTBUS OKCH/IA KaJIbIUs M HATPUS C BOJON (BO3MOYKHO HCIIOJI30BAHUE
BHJICOMATEPHUAIIOB); UCCIEI0BAHNE CBOMCTB XKECTKOM BOJIBI; TIPOIIECCa TOPEHUS JKelle3a B KUCIOPOIe

(BO3MOJKHO HCITI0JIb30BAHHUE BUIEOMATEPHUAJIOB); IPU3HAKOB IPOTEKaHMsI KAU€CTBEHHBIX PEAKIIUN HA HOHBI
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(Maruus, Kanblus, aTroMuHus, nuHKa, xkene3a(ll) u sxenesa(Ill), menu(Il)); HaOnroneHne u onucaHue
MIPOLIECCOB OKPAIIMBAHUS TJIAMEHN HIOHAMU HATPUS, KaJIMs U KAJIbLHS (BO3MOKHO UCIOJIb30BAHUE
BHJICOMATEPUAIIOB); HICCIIE0BaHNE aM(OTEPHBIX CBOMCTB THIPOKCH/IA ATFOMUHHSI U THIPOKCH/IA ITUHKA;

pelIeHNEe IKCIEPUMEHTAJIbHBIX 33/1a4 110 TeMe «BaxkHelne MeTaibl U UX COEIMHEHUS.
XuMHSA M OKPY/KAKOIIAs cpeaa

HoBsie maTepuansl 1 TeXHOJIOTMU. BelecTBa u Marepualibl B IOBCEHEBHOM KM3HH YEJIOBEKA. XUMUS U
310poBbe. bezonacHoe ncnob30BaHUE BEILIECTB U XUMUYECKUX peakiuil B ObITy. IlepBas nomois npu
XUMHUYECKUX 0KOrax U oTpaBieHHUsIX. OCHOBBI IKOJIOTMYECKON TPaMOTHOCTU. XUMHUUECKOE 3arpsi3sHEHNE
OKpYXarolen cpebl (mpenenbHas gomyctuMas konmeHTpanus semects — [1JIK). Poxs xumun B permennu
IKOJIOTHYECKHX TIPOOIIEM.

[IpupoaHble HCTOYHHUKH YTIIEBOAOPOJIOB (YroJib, IPUPOIHBIN ra3, HEPTH), IPOAYKTHI UX NEPEPaAOOTKU, UX
POJIb B OBITY U IPOMBIIIJICHHOCTH.

XUMHUYECKUH 3KCIIEPUMEHT: U3y4eHHE 00pa3Ll0B MaTEPHAIOB (CTEKIIO, CIUIABbl METAJJIOB, TOJIMMEpPHbBIE
MaTepuasbl).

Me)l(l'[pe)_IMeTHble CBHA3HU

Peanusanus MmexnpeIMeTHBIX CBA3EH MPU N3Y4EHUN XUMUU B 9 Ki1acce OCYIIECTBIISIETCS Yepes

HCIIOJIb30BAHHE KaK O6H1I/IX €CTCCTBECHHO-HAYYHBIX HOHSITI/If/i, TakK " HOH?ITHfI, SBJIIOIIUXCSI CUCTEMHBIMU JI51

OTACJIBHBIX IPEAMETOB €CTECCTBECHHO-HAYYHOT'O IIUKIIA. Peaﬂmaumf MCKITPEAMETHBIX CBs3eH IIpH U3YUCHUHN

XuMHH B 9 Kitacce OCYICCTBIACTCA YCPE3 UCIIOJIB30BAHUC KaK 06HH/IX €CTCCTBECHHO-HAYUYHBIX HOHHTHﬁ, TaK "1

TIOHSATUH, SBJISIOIIMXCS CUCTEMHBIMH IS OTICIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0mmume ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYIHBINA (PaKT, TUTIOTE3a, 3aKOH, TCOPHs, aHATN3, CUHTE3,
Kiaccuukaiys, nepuoaNIHOCTb, HAOIIOICHNE, SKCTICPUMEHT, MOJISTUPOBAHUE, H3MEPEHUE, MOJIEb,
SIBJICHUE, TAPHUKOBBIN d(DPEKT, TEXHOTOTUSI, MATEPHATIBI.

dusnka: MaTepusi, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHJI, U30TOIIbI, PaTHOAKTUBHOCTb,
MOJIEKYJIa, DJICKTPUUECKHH 3apsil, MPOBOJHHUKH, TIOTYIIPOBOIHUKH, JUIIEKTPUKH, (POTOAIEMEHT, BEUIECTBO,
Teo, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, PACTBOPHUMOCTD, KPUCTAITMYECKAs PEIIETKA,
CIUTaBbl, PU3NUECKHUE BEITMYHUHBI, CIMHHUIIBI U3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, TIJIAHETHI, 3BE3IBI,
CounHile.

buonorus: ¢porocuntes, npixanue, ouocdepa, IKOCHCTEMa, MUHEPAJIbHBIE YI0OPEHUSI, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, TUTATEIILHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAJIbI, TOPHBIE TIOPO/IbI, TIOJIE3HBIE HCKOIIaeMble, TOILIMBO,
BOJTHBIE PECYPCHI.
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IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

N3yuenue xumuu B 8-9 Kitacce HanpaBiieHO HA IOCTHXKEHUE 00y4YarOIIUMHUCS JIMYHOCTHBIX,
METanpeIMETHBIX U MPEJAMETHBIX PE3yIbTaTOB OCBOCHUS Yy4EOHOTO MIpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrPaMMBbI OCHOBHOTO 00IIIET0 00pa30BaHus JOCTHTAIOTCS B XOJI€
o0Oy4eHHsI XUMUU B €TUHCTBE y4eOHOW U BOCIUTATEIBHON JesiTeIbHOCTH OpraHu3anii B COOTBETCTBHHU C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH U TYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU, IPUHATHIMHU
B 00III€CTBE MpaBWIIaMH 1 HOPMAaMHU TIOBEJICHUS M CITOCOOCTBYIOT MPOIEccaM CaMOTIO3HAHUS, CAMOPa3BUTHS
U COLMATU3ALUU 00Yy4aroIKXCsl.

JIMYHOCTHBIE PE3yNIbTAaThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIE B YACTHU:

ITaTrproTHYeCKOro BOCIUTAHUS

1) EeHHOCTHOTO OTHOIICHHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY M HAYYHOMY HACIICIHIO,
MMOHUMAaHMsI 3HAYE€HUsI XUMUYECKOI HayKU B )KU3HU COBPEMEHHOT0 00IEeCTBa, CIIOCOOHOCTH BIIAJAETh
JIOCTOBEpHOM MH(OpMAaIUElt 0 MepeOBBIX JOCTIKEHUAX U OTKPBITUIX MUPOBOM U OTEYECTBEHHOW XUMUH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPOMCTBE MUpaA M OOIIECTBA;

I'paxxmanckoro BOCHUTaHUS

2) MMPpEACTABJICHUA O COMAJIBHBIX HOPMAX U MpaBUjax MCKINIHOCTHBIX OTHOIIICHUH B KOJIJIEKTHUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, Y4eOHO -UCCIIeIOBATENbLCKOM, TBOPUECKON 1
JPYTrUX BUAAX EATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HOI COBMECTHOM NESATENbHOCTH MIPH BBIOJHEHUN
yueOHBIX, I03HABATENIbHBIX 33/1a4, BBIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3aHNN YUEOHBIX IIPOEKTOB,
CTpEMJICHHS K B3aMMOIIOHMMAaHUIO U B3aUMOIIOMOILU B MPOLIECCE ITON yUeOHOM! AEATEIbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHHUE U MOCTYNKH CBOMX TOBAPUIIEH € MO3UIIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
y4€TOM OCO3HAHMS NTOCIIEICTBUI MOCTYIKOB;

HCHHOCTH HAYYHOI'0 MO3HAHUA

3) MHUPOBO33PCHYCCKUX HpeI[CTaBJ'IeHI/Iﬁ O BCIIECTBE U XUMHYECKOH pE€aKknun, COOTBETCTBYIOIINX
COBPCMCHHOMY YPOBHIO PAa3BUTUA HAYKH U COCTABJIAIOIIUX OCHOBY AJIA TIOHUMAHUA CYIITHOCTHU Hay‘IHOfI
KapTUHBI MHUpa, HpeI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTUA ITPHUPOJIbI, B3AMOCBA3AX
YCJIIOBCKA C HpHpO,Z[HOfI cpenoﬁ, O POJIM XUMHUHU B IIOBHAHUHU 3TUX SaKOHOMepHOCTeﬁ;

4) IMO3HABATCJIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA IMOJIYYCHUC HOBBIX 3HAHUH 110 XHMHU, HeO6XOI[I/IMHX JJIA
00BACHEHHS Ha6.]'IIOI[aeMLIX IIpoHeCCoOB U HBHGHHﬁ;

5) HOSH&B&TCJ’IBHOFI, HH(i)OpMaHHOHHOfI 1 YUTATEIbCKOM KYJIbTYpPBI, B TOM YHUCJIC HABBIKOB
CaMOCTOSITEIIbHOM pa6OTBI C y‘IC6HBIMI/I TCKCTaMU, CHp&BO‘IHOfI HHTepaTypOﬁ, AOCTYIIHBIMH TECXHUYICCKUMU
cpeacTBaMu I/IH(l)OpMaI_[I/IOHHbIX TGXHOHOFHﬁ;

6) HUHTEpCCa K O6y‘{eHI/IIO " IIO3HAHUIO, J'IIO603HaTeJ'H:>HOCTI/I, TOTOBHOCTH U CIIOCOOHOCTH K
caMoo6pa30BaHmo, HpO@KTHOI\/’I 1 MCCIIE0BATEIbCKOM ACATCIIBHOCTHU, K OCO3HAHHOMY BBI60py
HaITpaBJICHHOCTHU U YPOBHS O6y‘leHI/IH B HaﬂbHeﬁHleM;

®opMHUPOBaHNS KYJbTYPbI 310POBbS

7) 0CO3HAHHMSI IIGHHOCTH )KHU3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3[I0POBbIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS TOCIECTBUNA U HEMPUATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOTOJIsI, HAPKOTHKOB, KypeHUs1), HEOOXOAUMOCTH COOIOACHNUS MpaBUiI 0€30MaCHOCTH MPH 0OPALIEHUH C
XMMUYECKUMU BEIIECTBAaMH B OBITY M pealbHOM KU3HH;

Tpyaosoro Bocniuranus
8) mHTepeca K MPaKTUIECKOMY U3y4YEeHUIO Mpodeccuii U Tpya pa3IndHOro pojia, YBaKCHUE K TPYLY H
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pe3yibTaTtaM TpyAOBOM IESTETbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAaHUH 10 XUMUH,
OCO3HAHHOTO BBIOOPA MHANBUIYAJIbHON TPAEKTOPHH MPOJOIDKEHHS 00pa30BaHus C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XHUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIIEUTHON
npohecCHOHATBFHON AATENIFHOCTH M Pa3BUTHS HEOOXOIMMBIX YMEHUI; TOTOBHOCTh aJIallTUPOBATHLCS B
npodeccHoHaIBHO cpeie;

JKOJIOTHYeCKOr0 BOCIIMTAHUSA

9) 9KOJIOTMUYECKH 1eJIECO00Pa3HOTO OTHOILICHUS K MPUPOJIC KaK HCTOYHUKY )KU3HU Ha 3eMIle, OCHOBE ¢
CYIIECTBOBAHMS, TOHUMAHHUS [IEHHOCTHU 37I0POBOTO U OE€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PH3UYECKOMY M IICUXUIECKOMY 3/I0POBBIO, OCO3HAHUS LIEHHOCTH COOIIOICHHSI
npaBui1 0€30TMaCHOTO MOBEACHUS MTPHU PadOTE C BEIIECTBAMH, a TAK)KE B CUTYAIHIX, YIPOKAIOUINX 310POBBIO
W KU3HU JIFOJICH;

10) crtocoOHOCTH PUMEHSTh 3HAHHS, TI0JTydaeMble PH U3YICHUH XUMUH, JUISl PEIICHHUS 3a/1a4, CBA3aHHBIX
C OKpYXKarollel MPUPOIHOM CPeIoi, MOBBILIEHUS YPOBHS dKOJOTHUECKON KYJIbTYPhI, OCO3ZHAHMS
IJ100aJIbHOTO XapaKTepa 3KOJOTUYECKUX MPOo0JIeM U IyTell UX peleHus IoCPEeICTBOM METOJ0B XUMUU;

11) 5K0JIOTHYECKOTO MBIIICHUS, yMEHHSI PYKOBOJICTBOBATHCSl MM B MIO3HABATEIbHOM, KOMMYHUKATHUBHOW U

COIIMAIBHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIJACISIOT 3HAUMMBIC JITISI POPMHUPOBAHUS MUPOBO33PEHHUS
oOl1ieHay4Hble MOHATHUS (3aKOH, TEOpUs, IPUHLIUII, TUIIOTE3a, (DAKT, CUCTEMA, TPOLIECC, SKCIIEPUMEHT U Jp.),
KOTOPBIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX IPeIMeTaxX U MO3BOJISIOT Ha OCHOBE 3HAHUH U3
3TUX IpeaMeTOB (GOPMHUPOBATH MPEACTABICHUE O IEIOCTHONW HAyYHOUM KapTUHE MHUPA, U YHUBEpPCAIbHbIE
y4eOHbIe JeCTBUA (TT03HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYIIATHBHBIC), KOTOPBIE 00€CTICYNBAIOT
(hopMHpOBaHKHE TOTOBHOCTH K CAMOCTOSTEIbBHOMY TUTAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOM
NeSITeIbHOCTH.

MetanpeaMeTHbIe pe3ynbTaThl OCBOSHUS 00pa30BaTEIbHON MPOrPaMMBI [0 XUMUU OTPAKAIOT OBJIAJICHHUE
YHHUBEpPCaJIbHBIMU [T03HABATEIBHBIMU JICHCTBUSMU, B TOM YHCIIE:

ba3oBbIMH JIOTHYECKHUMH JeHCTBUSMH

1) yMeHHEM HCIIOJIb30BaTh MPUEMBI JJOTHUYSCKOTO MBIILICHHS [IPH OCBOCHHH 3HAHHIA: PACKPHIBATH CMBICI
XUMHUYECKUX TOHATUH (BBIICIATh X XapaKTEPHbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C APYTUMH
MTOHSATHSIMH ), UCIIOJIB30BATh MOHATHUS TSI O0BSICHEHUS OTACIbHBIX (DAaKTOB M SIBJICHHI; BELIOMPATh OCHOBAHUS
U KpUTEPUU A7 KilacCU(UKALUK XUMUYECKUX BEIIECTB U XUMHUYECKUX PeaKlnii; yCcTaHABINBATh MPUIMHHO-
CJIEJICTBEHHBIE CBA3H MEKIY OOBEKTAMU U3YUEHUS; CTPOUTH JIOTUYECKUE PacCyKAeHUs (MHAYKTUBHEIE,
JIeIyKTUBHBIE, 110 aHAJIOTUH); JIeJaTh BHIBOJIBI M 3aKIIIOUEHUS;

2) yMEHUEM MPUMEHSTh B MIPOLIECCE TIO3HAHMS TIOHATHS (ITPEAMETHBIC U METaNPeIMETHbIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIONB3yEeMbIE B XUMUU, TIPE0OPa30BHIBATH ITUPOKO MPUMEHSEMBIE B
XUMHH MOJICTIbHBIE MTPEICTABICHHUS — XUMUYECKHI 3HAK (CHMBOJI JIEMEHTA), XUMHUecKas Gopmyna u
ypaBHEHUE XUMUYECKOH peakluyi — MpH PEIIeHUN YaeOHO-TI03HABATEIbHBIX 3a/a4; C YI4ETOM ITHX
MOJENBHBIX MPEACTABICHUH BBISABIATH M XapaKTEPH30BaTh CYIIECTBEHHbIC TPU3HAKU U3y4aeMbIX 0ObEKTOB
— XMMHUYECKHUX BEIIECTB U XMMHUECKUX PEaKIUi; BBISBIATH OOIIMEe 3aKOHOMEPHOCTH, PUIUHHO-
CJIE/ICTBEHHBIE CBSI3UM U MMPOTHUBOPEUUS B U3y4aeMbIX MPOIECCaX U ABJICHUSX; IpeAsiaraTh KpUTEPUH st
BBISIBIICHHS 3TUX 3aKOHOMEPHOCTEN U MPOTUBOPEUMi; CAMOCTOSITENTFHO BEIOMPATH CIOCO0 perieHus yaeOHoi
3a/1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHHS, BHIOMPATh HanOoJIee MOIXOASIINN C YIETOM
CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB);

Ba3oBbpIMH HccJIe10BaATEILCKUMHY AeHCTBUIMH
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3) yMEHUEM HUCIIOJIb30BATh MOCTABJICHHBIC BOMIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHMUS, & TAKIKE B
Ka4y€CTBC OCHOBBI JJIA q)OpMI/IpOBaHI/HI THUINOTE3LI IO MPOBEPKE NPABUIIBHOCTH BBICKA3bIBACMBIX Cy)KHCHHﬁ;

4) mproOpeTeH e OIbITa MO TIAHUPOBAHMIO, OPTaHU3AIMU 1 IPOBEICHUIO YUCHHUYCCKUX IKCIICPUMEHTOB!
yMeHHE HaOJII0AaTh 3a X0A0M IIPOIIECCa, CAMOCTOATENILHO IIPOrHO3UPOBATh €r0 pe3yIbTart, GOpPMYyIUPOBATH
0606H_ICHI/I$I 1 BBIBOJIBI I10 pE3yJIbTaTaM HpOBeI[éHHOFO OIIbITa, UCCIICAOBAaHUA, COCTABJIATH OTYET O
IIPO/JIENIaHHOM paboTe;

Paboroii c undopmanuei

5) ymeHreM BbIOMPATh, aHATM3UPOBATH M HHTEPIIPETHPOBATH HHPOPMAIIHIO PA3IUYHBIX BUIOB U (hOpM
MIPEACTABJICHUS, TIOJIy4aeMYIO U3 PA3HbIX HCTOYHUKOB (Hay4YHO-TIOMYJISIPHAS JIMTEpaTypa XUMUUYECKOTO
COJIepXKaHus, CIIpaBOYHbIE TOCOOUs, pecypchl IHTepHEeTa); KpUTUYECKU OLIEHUBATH MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHEeM IPUMEHSATH Pa3InYHbIC METO Il M 3aIPOCHI IIPH TIOUCKE U 0TOOpe HHOpMAIMK U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAUMBIX JJIS BHIIOJTHEHUS yI€OHBIX U TTO3HABATEIIBHBIX 3a/1a4 OTIpe -
JENEHHOTO THIA; TPUOOPETEHHE OMbITa B 00JIaCTH UCTIOIB30BaHMS MH(GOPMAIIHOHHO -KOMMYHHUKATHBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIH30BAHMS PA3JIMUHBIX TOUCKOBBIX CHCTEM;
CaMOCTOSITEIPHO BEIOMPATh ONTUMATIbHYIO (hOPMY MIPEACTABICHHS HH(DOPMAIIUU U WILTIOCTPUPOBATH
peraemMble 3a71a9i HECJIOKHBIMUA CXeMaMU, JuarpaMMaMH, IpyruMu GopMamu rpaduku U ux
KOMOHWHAIIUSIMU,

7) yMEHHEM HUCIIOJIb30BaTh U aHATM3HUPOBATH B MPOIECCce yIeOHOM U HCCIIEA0BATEIbCKOM AeITEIbHOCTH
MH(POPMAITHIO O BIUSHUM MPOMBIIIJIEHHOCTH, CETHCKOTO XO3SMCTBA M TPAHCIIOPTA HA COCTOSTHUE

OKpYKarolel TpupoaHON Cpeibl;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH 1€ CTBUSIMH

8) ymeHmeM 3a1aBaTh BOTPOCH (B XO/1€ AUAIOra W/UIH TUCKYCCHH) IO CYIIECTBY 00CYKIaeMOM TeMBI,
(bopMyITHpOBaTh CBOM MPEJIOKEHHUSI OTHOCHTEIBHO BBITIOJTHEHUS PEITIOKEHHON 3a/1auu;

9) mproOpeTeHNE OMBITA PE3CHTAIMH PE3YIbTATOB BBIIIOJIHEHHUSI XUMHUUECKOTO SKCIIEPUMEHTA
(JtrabopaTopHOTO OIBITA, TA00PATOPHON PAOOTHI IO UCCIICTOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOCKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOW CO CBEPCTHUKAMU MMO3HABATEIBHOM U HCCIIEI0BATEIbCKOM
NEeSTETbHOCTH MIPH PEIICHUN BOSHUKAIONIUX MPO0IeM Ha OCHOBE y4éTa OOIIUX HHTEPECOB U COTIIACOBAHHMS
no3uiuii (00CyXKaeHus1, 0OMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbI», KOOPIUHAIINS COBMECTHBIX JICHCTBUH,
OTIpeieIICHUEe KPUTEPUEB TI0 OIIEHKE KaueCTBa BBITIOJIHEHHON PabOTHI U JIIp.);

YHHBepcaJILHLIMI/I PeryjJsaiTuBHbIMHA IIEfICTBPIHMPI

11) YMCHHEM CaMOCTOATCIIbHO OIIPEACIIATH HCIIU ACATCIBHOCTH, INIAHUPOBATDH, OCYIICCTBIIATD,
KOHTPOJIMPOBATL U IIPH H606X0)II/IMOCTI/I KOPPCKTUPOBATh CBOKO ACATCIIBHOCTD, BBI6I/IpaTL HauoOoee
3(1)(1)6KTI/IBHBIC CIIOCOOBI peUICHUA y‘le6HBIX H IIO3HABATCJIBbHBIX 3aJa4, CAMOCTOATCIBHO COCTAaBJIATh MU
KOPPCKTHUPOBATH HpCI[JIODKCHHHﬁ AJIrOpuT™M HeﬁCTBHﬁ IIpX BBIIIOJIHCHUH 38.,[[8.HPII>1 C y‘léTOM IMOJTy4CHUA
HOBBIX 3HaHUI 00 HU3y4acCMbIX 00BbEKTaX — BCIICCTBAX U PCAKIUAX; OUCHUBATL COOTBCTCTBHUEC ITIOJTYUCHHOT'O
pe3yibTara 3asIBJICHHOM OCIIn,

12) YMCHHEM UCIIOJIB30BaTh U aHAJIM3UPOBATb KOHTCKCTHI, IIPCAJIAracMbIC B YCJIIOBUU 3aJIaHUM.

INPEAMETHBIE PE3YJIbTATBI

B cocrase MNPECAMCTHBIX PC3YJILTATOB IO OCBOCHUTIO 00513aTEIHLHOTO COACPIKAHUS, YCTAHOBJIICHHOI'O JTaHHOM
HpHMCpHOﬁ pa60qe171 HpOFpaMMOﬁ, BBIACIIAIOT. OCBOCHHBIC O6yanOH_II/IMI/IC$I HAaY4YHBIC 3HAHUA, YMCHUSA U
CITOCOOBI HeﬁCTBHﬁ, CHCLII/I(I)I/I‘-ICCKI/IG JJIA HpeﬂMeTHOﬁ obiactu «XI/IMI/IH», BHU bl ACATCIIBHOCTH I10
MOJIYYCHHUIO HOBOI'O 3HAHUS, €TI0 HHTCPIIPETAllUU, npeo6pa3OBaHmo U IPUMCHCHU IO B PA3JIMIHBIX y‘-IC6HLIX n
HOBBIX CUTYyallUAX.
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[IpenmeTHbIe pe3yabTaThl OTPAKAIOT CHOPMHUPOBAHHOCTD Y OOYUAIOIIMXCS CIACTYIONTUX YMEHHIA:

8 KIIACC

1) packpvisame cmblci OCHOBHBIX XUMHUYECKHX TIOHSATHI: aTOM, MOJICKYJ1a, XAMHUUCCKHUI 3JIEMEHT, TPOCTOE
BEILIECTBO, CI0KHOE BELIECTBO, CMECh (OJHOPOAHASI M HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS
aTOMHAasi ¥ MOJIEKYJIsIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBas J0JIs
XHUMHYECKOTO AJIEMEHTA B COCMHCHHH, MOJIIPHBINA 00BEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb,
AJIEKTPOOTPHUIIATEILHOCTD, CTETICHh OKUCIICHHSI, XUMHUYECKasl PEAKIIHs, KIIaCCU(UKALIUS PEAKIUI: peaKkuu
COCIMHECHUSI, PEAKIIUU PA3JI0KEHHUS, PEAKIIUU 3aMEIICHHS, peaKIIMi OOMEHa, SK30- M SHJIOTEPMHUYECKUE
peakiuu; TerioBor 3 (EKT peakiuu; Sapo aToMa, MIEKTPOHHBIHN CJION aToMa, aTOMHasi OpOUTab, PaJANYC
aToMa, XMMHUYECKasl CBSI3b, MOJISIPHAs U HEMOJIApHAsi KOBAJICHTHAS CBSI3b, HIOHHAS CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi J0J1s BeniecTBa (IIPOIIEHTHAsI KOHIICHTPAIIUsI) B PaCTBOPE;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. T1. 1) ¥ MPUMEHSATH 3T THOHATHSI
MIPU OTIMCAHUH BEIIECTB U UX MPEBPAICHUN;

3) ucnonvzosamv XUMUIECKYIO0 CHMBOJIMKY JUIS COCTaBACHUS (DOPMYIT BEHIECTB U YPaBHEHUH XMMHUYCCKHX
peaKuuii;

4) onpedensims BAIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUX; CTEIIEHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COCIMHECHUSIX; TPUHAJIC)KHOCTD BEIIECTB K ONMPEASIEHHOMY KJIacCy COSTUHEHUN T10
dhopmynam; BUJI XUMUIECKOH CBSA3M (KOBAJCHTHAS M HOHHAS) B HEOPTaHUYECKUX COCTMHCHUSX,

5) packpvisamo cmwica Tlepuoauueckoro 3akoHa [, M. MeneneeBa: 1eMOHCTPHPOBATH IOHUMAHKE
MEePUOINYECKOIN 3aBUCUMOCTH CBOMCTB XUMUYECKHUX AJIEMEHTOB OT UX MOJIokKeHUs B [lepnoauueckoit
CUCTEME; 3aKOHOB COXPaHEHUSI MaCChl BELIECTB, IOCTOSHCTBA COCTAaBA, aTOMHO-MOJIEKYJISIPHOTO YUEHUS,
3aK0Ha ABOTa/Ipo; OMKMCHIBATh M XapaKTepU30BaTh TabIU4IHY0 dhopmy [leprnoandeckoit CUCTEMBI
XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHITUS «TJaBHas noarpymnmna (A-rpymnmna)» u «mnobounas noarpymnmna (b-
TpyIIa)», Majible ¥ OOJBIIKNE IIEPUOIBI; COOTHOCUTh 0003HAYCHH S, KOTOPHIE UMEIOTCS B TAOJIHIIC
«Ileproguueckas cucreMa XMMUYECKUX 31eMeHTOB [[. 1. MenneneeBa» ¢ YHUCIOBBIMU XapaKTE PUCTUKAMHU
CTPOEHUS aTOMOB XUMHUYECKHX AJIEMEHTOB (COCTaB U 3aps] siapa, 001iee YUCII0 ANEKTPOHOB U
pacnpesesieHue UX Mo dJIEKTPOHHBIM CIIOSIM);

6) xraccuguyuposams XAMUIECKUE HIIEMEHTHI; HEOPraHUYECKUE BEIIECTBA;, XAMHUYCCKUE PEakinH (110
YHCIIy U COCTaBY yYacTBYIOIIMX B PEaKIIUU BEUIECTB, [0 TEIJIOBOMY 3 deKTy);

7) xapaxkmepuzoseamv (onucvléams) OOIIKE XUMHUECKHE CBOMNCTBA BEIICCTB Pa3INIHBIX KJIACCOB,
MOATBEPIK/1asi ONIMCAaHUE IPUMEPAMH MOJIEKYJIIPHBIX YPAaBHEHUIN COOTBETCTBYIOIUX XUMHUUECKUX PEAKIIUIA;

8) mpoecnozupoeéams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTABa; BO3MOXHOCTH
MPOTEKAHUSI XUMUYECKUX IIPEBPAILCHHUI B Pa3JIMUHbIX YCIOBUSIX;

9) ebiuucsMbG OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJTFO
XMUMHUYECKOTO AJIEMEHTa Mo (opMylie COeTUHEHHS; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE; TPOBOAUTH
pacy€Thl M0 ypaBHEHUIO XUMHUYECKOM peaKIuu;

10) npumensimo OCHOBHBIE OTIEPAIIUH MBICITUTEIBHON JAESTETHPHOCTH — aHAJIN3 M CHHTE3, CPaBHEHHE,
0000111eHIEe, CUCTEMATH3AIHIO, KIacCU(DUKAIINIO, BBISBICHUE TPUYNHHO-CIIEICTBEHHBIX CBS3€H — I
M3Yy4YEHUsl CBOMCTB BEIIECTB M XUMUUYECKUX PEAKLIMI; €CTECTBEHHO-HAYYHbIE METO bl IO3HAHUS —
HaOI0IeHNEe, U3MEPEHNE, MOJISIMPOBAHNE, SKCIIEPUMEHT (peaibHbIN 1 MBICICHHBIH);

11) cneoosams nipaBUIaM MOJIB30BAaHUS XUMUYECKON MOCYI0H 1 TaDOpAaTOPHBIM 000pYIOBAaHHEM, a TAKKE
MpaBUJIaM 0OpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMU 110 BHITIOJTHEHHIO TA00OPATOPHBIX
XUMHYECKUX OTBITOB MO MOJYYEHUIO0 U COOMPaHHIO ra3000pa3HbIX BEMIECTB (BOJAOPOA U KUCIOPOIa),
MPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MAaCcCOBOM J10J1eM pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U
MPOBOJIUTh XUMUYECKUE IKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB LIEIOUYEH U KUCIOT C TOMOIIBIO
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WHAUKATOPOB (J1akMyc, GeHOIPTaTCHH, METUIOPAHX U JIp. ).

9 KUIACC

1) packpvieams cmbici OCHOBHBIX XUMHYECKUX TIOHSATHN: XUMHYECKUH JIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, ITIPOCTOE BEILLIECTBO, CJIOKHOE BELIECTBO, BAJIECHTHOCTb, 3IEKTPOOTPULATEIbHOCTD, CTETIEHD
OKHCIICHHSI, XHMUYECKas PEaKIHsi, XUMUYECKasi CBsI3b, TEIIOBOU 3(h(heKT peakiiu, MoJib, MOJIIPHBIN 00BEM,
PacTBOp; AIEKTPOJIUTHI, HEANEKTPOJIUTHI, JJIEKTPOIUTHYECKAs JUCCOLMALUs, PeaKIIMi HOHHOTO OOMeHa,
KaTaJIn3aTop, XAMHUECKOE PaBHOBECHE, 0OpaTHMbIE U HEOOpATHMbIE PEaKIIMH, OKUCIUTEIHHO -
BOCCTaHOBUTEJIbHBIE PEAKIIMH, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJIEHUE, AJTIOTPOIINS,
aM(pOTEpPHOCTh, XUMHUYECKAs CBS3b (KOBAJICHTHAS, MOHHAS, METAIUTMYECKAs ), KPHUCTAININYECKash pelIETKa,
KOPpO3Us METAJJIOB, CILJIaBbl; CKOPOCTh XUMUYECKOU peaKIuy, PEAEIbHO JOMYCTUMAasl KOHLIEHTpaLys
(ITIK) Bemiectna;

2) wLIOCmMpupo6ans B3aNMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHHN (CM. 1. 1) ¥ IPUMEHSATh STH TOHITHS
TIPY OITMCAHWH BEIIECTB U WX IIPEBPAICHHIA;

3) ucnonvb3o06ams XAMUIECKYIO CUMBOJIMKY JJIsI COCTaBJICHHsI (GOPMYIT BEIIECTB U YPABHEHHI XUMHUECKHX
peaKuuii;

4) onpedensimb BaJCHTHOCTD U CTEIIEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B COCJIMHEHUSAX PA3THYHOTO
COCTaBa; MPUHAIJICKHOCTH BEIIECTB K ONpeAeIEHHOMY Kilaccy COeTUHEHH 1Mo (opMynaM; BUJI XUMUYECKOI
CBsI3U (KOBaJICHTHAsI, MOHHAS, METAJUTMIECKAsi) B HEOPTAaHUYECKUX COCMHEHUSX; 3aps/l HOHA IT0 XUMUYECKOH
(dbopmyIe; xapakTep cpebl B BOJHBIX PaCTBOpaxX HEOPraHUYECKUX COEAUHEHUHN, TUIT KPUCTAIITNYECKON
PELIETKN KOHKPETHOIO BEIIECTBA,

5) packpvisams cmwica Tlepuoauueckoro 3akoHa [, M. MeneneeBa u 1eMOHCTPUPOBAThH €0 IOHUMAaHHUE:
OTHCHIBATh M XapaKTepu30BaTh TabanuHyto popmy [lepronnyeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB:
pasnuuaTh MOHATHUS «TJaBHAs moAarpymnma (A-rpynmna)» u «mobdounas noarpynna (b-rpymnma)y, Mansie u
00JIbIIKE TEPUObl; COOTHOCUTH 0003HAUEHHUS, KOTOPbIE UMEIOTCS B IEPUOINYECKOM TabIuIle, C YUCTOBBIMU
XapaKTEepUCTUKaMH CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, o0I1ee YUCIIo
AJIEKTPOHOB U paclpeesieHue X 0 IEKTPOHHBIM CIIOSIM); 0OBICHATH O0IIHE 3aKOHOMEPHOCTH B
M3MEHEHHUHU CBOICTB 3JIEMEHTOB U UX COCIMHEHH B Mpeenax MajiblX MEPHOIOB U IIaBHBIX MOATPYIII C
y4€TOM CTPOCHHUSI UX AaTOMOB;

6) xraccuguyuposams XAMUIECKUE IIEMEHTHI; HEOPraHUYECKUE BEIIECTBA;, XAMHUYECKUE PEakinH (110
YHCIy U COCTaBYy yYacCTBYIOIIUX B PEAKIIMH BEIIECTB, M0 TEIIOBOMY 3PQEKTY, 0 U3MEHEHUIO CTeTeHen
OKHUCJICHUS XUMHUYECKUX JIEMEHTOB);

7) xapaxmepuszosams (ONUCHIBATH) OOIIHME U CIICHU(PHUCCKHE XMMUYECKHE CBOMCTBA IPOCTHIX M CIIOKHBIX
BEIIECTB, MOATBEPXKAas ONMUCAHHUE TPUMEPAMU MOJIEKYISPHBIX U MIOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX
XMUMHUYECKUX PEaKIIHii;

8) cocmasnsime ypaBHEHUS IEKTPOJIUTUICCKOM AUCCOIMAIIMH KUCIIOT, IEJI0YEH U COJICH; TOIHBIC 1
COKpaIIEHHbIE YPaBHEHUS peaKlnii HOHHOTO 00MEHa; ypaBHEHUS PEaKIIHiA, OATBEP:KIAI0IIIX
CYIIECTBOBaHHE T€HETUUECKOM CBSA3M MEX/y BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

9) packpwieams cywHOCmMb OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUI TOCPEICTBOM COCTABIICHHS
AIIEKTPOHHOTO 0allaHca ITUX PeaKInit;

10) npoenosuposams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT X CTPOCHHUS; BO3MOXXHOCTH MPOTEKAHHUS
XMUMHYECKUX TPEBPAIICHUI B PA3IMYHBIX YCIOBHSIX;

11) gviyucasims OTHOCUTENBHYIO MOJICKYJSPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MaCCOBYIO JIOJIIO
XMMUYECKOTO 3JIEMEHTA 10 (GOopMyJie COeANHEHH; MAaCCOBYIO JIOJIIO BEIIECTBA B pacCTBOPE; MPOBOUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOW pEaKInu;

12) creoosamsb npaBuIIaM MoJIB30BAHUS XUMUYECKOHN MOCYIOH U TaOOpaTOpHBIM 000PYAOBAaHHEM, A TAKKE

IpaBuUIaM 0OpaIEHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMU 1O BBINOJHEHUIO Ja00paTOPHBIX
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XHUMHYECKUX OIBITOB IO MOJy4EHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUAKa U YTIIEKUCIIOTO Ta3a);

13) nposooums peakiyu, moATBEPKIAIONINE KAYeCTBEHHBIN COCTaB Pa3JIMUHbIX BEIECTB: PACIIO3HABATH
OTIBITHBIM ITYyTEM XJIOPUI-, OPOMHUI-, HOH -, KapOoHaT-, pocdar-, cuaukar-, cyabpar-, THIAPOKCHI-UOHBI,
KaTHOHBI aMMOHHS M HOHBI H3Y4YE€HHBIX METAJUIOB, PUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraH MYECKUX
BEIIIECTB;

14) npumensims OCHOBHBIC OTIEPAIIMU MBICIHTEIBHON JIESITEIHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHUE,
00001IeHne, CHCTEMAaTH3AIHIO, BBISIBIICHHE TPUYHMHHO-CIICICTBEHHBIX CBS3EH — JUIS N3y4EHHsI CBOICTB
BEIIECTB M XUMHUYECKUX PEaKIUii; eCTECTBEHHO-HAYYHbIE METO/IbI MO3HAHUS — HAOII0ICHUE, N3MEPEHHE,

MOJIEIUPOBAHUE, SKCIIEPUMEHT (PEasIbHbIN U MBICICHHBIN).

535



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne | HanmeHnoBaHue pa3aesioB H TeM NPOrPaMMbI KoauuecTBo yacoB JyekTpoHHbIe (LU POBBIE) 00pa3oBaTeIbHbIE
n/n pecypcsl
BCEro | KOHTPOJIbHbIE NMpaKTHYECKHe
padoThI padoThI
Paznen 1. [lepBoHavyanbHble XHMHYECKHE TOHATHS
1.1. | Xumust — BaskHas 00,1aCTh €CTECTBO3HAHMS H MPAKTHYECKOIi JesiTeJIbHOCTH YeJ0BeKa 5 0 2 YUHN.PY AKJIACC
1.2. | BemecrBa 15 1 3 Sxnace
H XHMHYeCKHe peakuu
Htoro no paznery 20
Pazznen 2. BaskHeiilne npeacTaBUTe]T M HEOPTaHUYECKHX BellleCTB
2.1. | Bo3ayx. Kuciopoa. IonsiTue 06 okcumax 5 0 1 Sxnacc
2.2. | Boaxopon. 5 0 0 Sxnacc
TToHsITHE 0 KHCJIOTAX H COJIAX
2.3. | KoatnyecTBeHHBIE OTHOIEHUS B XHMHH 4 0 0 Sxnacc
2.4. | Boxa. PactBopbl. [lonsiTue 06 ocCHOBaHUSIX 5 0 0 Sxnacc
2.5. | OcHOBHBIE KJIacChl HEOPraHNYECKNX 11 1 0 Sxnace
coeAMHEeHn i
HUroro mo pasueiny 30
Pa3zen 3. Ilepnoanyecknii 3akon u Ilepuoanyeckas cucreMa XuMu4eckux yjieMenTon JI. I. MenjeieeBa.
CtpoeHue aToOMOB. XHMHYeCKasi CBA3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE PeaKIIHH
3.1. | lepuoauyeckuii 3akon u [lepuoauyeckas cucremMa xumudeckux 3jiemeHToB JI. . MenneneeBa. Ctpoenune 7 0 0 Sknacc
aTroma
3.2. | Xumuyeckas cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHH 8 1 0 Sxaace
HUroro mo pazugeny: 15
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 3 6
9 KJIACC
Ne HaumeHoBanue pa3aesioB U TeM NPOrpaMMbl KosuyecTBo yacoB DyeKTpoHHbIe (HU(pPpoBbIe) 00pa3oBaTeJbHbIe pecypchl
n/n
BCero | KOHTPOJIbHbIE PAadOThI npaKkTHYecKHe padoThl
Pa3gen 1. BemecTBo 1 XUMHYeCKHe PeaKIUH
1.1. | IloBTOpeHHUe u yriy0/1eHHe 3HAHMIT OCHOBHBIX pa3/iesioB Kypca 8 kiiacca 5 0 0 Slkmace
1.2. | OcHOBHbBIE 3aKOHOMEPHOCTH XHMUYECKHX peaKuuii 4 0 1 Slkmace
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1.3. | DaexTpoauTnyeckas Jucconuanusi. XuMu4ecKue peakiuu B pacTBopax 8
Hroro no pasneny 17
Pa3znen 2. HemeTa sibl M MX COeTHHEHHSI
2.1. | O6mas XapaKkTepHCTHKA XHMHYecKHX djieMeHToB VIIA-rpynnel. I'ajorenst 4
2.2. | O6mas XxapaKkTepHCTHKA XHMHYeCKHX 3j1eMeHToB VIA-rpynnel. Cepa u e€ coefnHeHnst 5
2.3. | O6mas XapaKkTepHCTHKA XHMHYECKHX 3JIeMeHTOB VA-Tpynnel. A30T, pocdop u nx coeqnHeHnst 7
2.4. | O6mas XapaKkTepUCTHKA XHMHYECKHX 3j1eMeHToB IVA-rpynmnsi. 8
Yraepoa u KpeMHHIi H UX COeTMHEHUS
Hroro no pasneny 24
Pazznen 3. MeTa/uIbl M HX COeIMHEHUS
3.1. | O6mue cBoiicTBa MeTA/LIOB 4
3.2. | BaxHeiimme MeTa/LJIbI H HX COeHHEHUSs 16
HWroro mo pasueny: 20
Pa3zgen 4. XuMusi 1 OKpy:Kaouias cpeaa
4.1. | BemecTBa M MaTepHaJIbl B ;KU3HHU YeJIOBEKA 3
HWroro mo pasueiy: 3
PesepBHOE Bpemst 4
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

8 KIIACC

Beenure cBoil BapuaHr:

9 KUIACC

BBenure cBO# BapuaHr:
METOIUYECKUE MATEPHUAJIBI IJISA YUUTEJIA
8 KJIACC

[Ipuka3 MunucrepctBa npocsemienus Poccuiickoit @enepanuu ot 31.05.2021 Ne 287 «O06 yTrBepkIeHUU
(dbenepanbHOrO0 TOCYIApCTBEHHOTO 00pa30oBaTENBHOTO CTaHAAapTa OCHOBHOTO 00Imero oOpa3oBaHUS
(3apeructpupoBan 05.07.2021 Ne 64101), [Ipuka3 MunucrepctBa npocsenieHus: Poccuiickoit @enepanun Ne
568 ot 18.07.2022 "O BHeceHMM M3MEHEHMH B (hefiepalIbHbIN TOCyJapCTBEHHBIN 00pa30BaTENIbHbIM CTaHIAPT
OCHOBHOTO 0011ero oopazoBanus" (3apeructpuponan 17.08.2022 Ne 69675)

[IpumepHas paGoyas mporpamMMa OCHOBHOTO 001ero o0pa3oBaHUs MpeaMeTa «XUMHUsD», 0J100peHa pelieHrneM
(dhenepaTbHOTO Y4eOHO-METOIMYECKOTO 00BbEIMHEHUS TI0 001IeMy 00pa3oBaHuto, mpoTokos 3/21 ot 27.09.2021
T.

OcHoBHas 00pa3oBaTenbpHas MporpaMmma oCHOBHOro o6miero oopazoBanust MBOY "T'mmuaszus Ne 13" r. Apryna
nmenu C.JI. Jlnkaauera

«[Tonoxenune o popmax, MEPUOJUYHOCTH U MOPSIKE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEXKYTOUHOM
arrectaruu odydaromuxcs MBOY "I'mmuazus Ne 13" r. Apryna umenu C./]. JlukanueBa

9 KJIACC

[Ipuka3z MunucrepctBa npocsemenust Poccuiickoit ®eneparun ot 31.05.2021 Ne 287 «OO06 yTBepKIaeHUU
(denepalbHOIO TOCYIApPCTBEHHOTO 00pa30BaTENIbHOTO CTAaHJIApTa OCHOBHOTO 0O0IIero o00pa3oBaHUS»
(3apeructpupoBan 05.07.2021 Ne 64101), [Ipukaz MunucrepctBa npocsemienus Poccuiickoit deneparun No
568 ot 18.07.2022 "O BHeceHHH H3MEHEHHH B (hefepanbHbIi TOCy1apCTBEHHBI 00pa30BaTENbHBIA CTaHIAPT
OCHOBHOTO 0011ero obpazoBanus” (3apeructpuponat 17.08.2022 Ne 69675)

[IpumepHas pabodas mporpaMMa OCHOBHOTO OOILEro oOpa3oBaHMs MpeAMeTa «XHMHs», 0J00pPeHa peleHuEM
benepanbHOrO yueOHO-METOAMUYECKOT0 00BeAMHEHUS 10 001IeMy 00pa3oBaHuio, mpotokoa 3/21 ot 27.09.2021

T.

OcHoBHas oOpa3oBartesbHas IporpaMma OCHOBHOTo obmero oopazosanus MbOY "I'umuasust Ne 13" r. Apryna
umenu C.JI. JIlukanuena

«ITonoxxenne o Gopmax, NEPUOTUYHOCTU U MOPSAAKE TEKYIIETO KOHTPOJS YCHEBAEMOCTH U MPOMEKYTOUHOM
arrectanuu od0yqaronmxcs MBOY "I'mmuasust Ne 13" r. Apryna umenu C.J1. Jlukanuena
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HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HHTEPHET

8 - 9 KNIACChbI

PoII

Bubnuorexa MO

HOK

1C:¥Ypox

I'mo6anJla6

NUT. NHTennexTyanbHas MKoJIa
Menuareka IIpocsenienne
M50

Hosgas IlIkona

Hoswsrit Jluck

O6uako 3HaHMIH
CoepKinacc

doxchopa
Dx3ameH-Menua

SAKacc

IBLS

iSmart.org

Native Class

UCHIi.RU
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHHUE

Kommbsrorep

WNHTrepakTuBHAsA JOCKa

I/IHTepaKTI/IBHI)Ie OCOOHUS U MporpaMMHO-MCTOANYCCKHUEC KOMIIJIICKCHI 110 XUMHUU

JleMOHCTpalMOHHbIE y4eOHbIE TAOIMIIBI IO XUMUHU

OBOPYJAOBAHMUE JJIAA ITPOBEJEHUSA IPAKTUYECKHUX PABOT

Hudpossie 1abopatopuu N0 XUMHUH
WHTepakTUBHBIE TOCOOHS 110 XUMUU

[TewatHbie mocoOus (TabaMIIBI, MJIAKATHI)
KommnekTs! u mpubopel IEMOHCTPALIMOHHBIE
KommnekTs! u mpubopsl 1abopatopHbie
JlaGoparopHas Mocyza U COMyTCTBYIOLUE MaTepUabl
Habops! xuMH4ecKkux peakTHBOB

Kowmmmrexter EI'D, THA o xumun

Harnsgasie moco6ust mo xumMuu

O6yuatomue prbMbl 1 iporpammel Ha CD/DVD
Crennpl Ui KaOMHETa XUMHUH

DeKTpOHHBIE 00pa30BaTEIbHBIC PECYPCHI
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