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Pabouas mnporpamMMa Mo XUMHUHM Ui OOy4aroIIMXcs 8 KJIACCOB COCTaBJiEHa Ha OCHOBE
TpebGoBanuii K pe3ynbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
o0miero oOpazoBaHMs, MPEACTABICHHBIX B DenepaabHOM rocylapcTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe OCHOBHOTO 00mero o0pa3oBaHusd, C Y4€TOM pacnpefeNéHHBIX [0 KiaccaM
MPOBEPSIEMBIX TPeOOBAaHUU K pe3yJibTaTaM OCBOCHUSI OCHOBHOW 00Opa30BaTeIbHON MPOTrpaMMBbl
OCHOBHOTO  00mIero o0pa3oBaHHs M JJIEMEHTOB  COJAEPKAHMS, TMPEJCTABICHHBIX B
YHuBepcaibHOM KoaM(uKaTrope MO XHMMHUHM, a Takke Ha ocHoBe IIpumepHO#l mporpammsl
BOCIHUTAHUS OOYYAIOIIUXCS TpPU MOJYYEHUU OCHOBHOTO 00IIero o0pa3oBaHus U C yYETOM
Konuenmun npenopaBanust yueOHOTO mpeaMeTra «XUMHUsS» B 00pa3oBaTEeNbHBIX OpPraHU3aLUAX
Poccuiickoiit denepannu, peaau3yrolMX OCHOBHBIE OOIIe00pa3oBaTelIbHbIE MPOrPaMMBbI (YTB.
Pemenunem Konnerun Munnpocsemenust Poccun, npotokon ot 03.12.2019 N I1K-48H).
MNOACHUTEJIbHAS 3AIINCKA

CornacHo cBoeMy Ha3zHAUEHHUIO MpuUMepHas pabodas Mmporpamma SBISETCS OPUEHTHPOM
JUISL COCTaBJICHHUSI pa0OYMX aBTOPCKUX MPOrpaMM: OHa AT MPEJCTAaBICHUE O LENsAX, oOImen
CTpaTeru 0OyYEHUs, BOCIIUTAHUS U PA3BUTHS O0YYAIOIIUXCS CPEACTBAMU y4eOHOTO IpeaMeTa
«XuMHsI»; YCTaHaBIMBAeT 00s3aTelbHOE MPEAMETHOE COJEep)KaHue, MpeaycMaTpuBaeT
pacmpenelieHne ero Mo KjlaccaM M CTPYKTYpUpOBaHUE €ro Io pasjenaM U TeMaM Kypca,
ompezensieT KOJINYECTBEHHbIE H KaUeCTBEHHBIE XapaKTEPUCTHKU COJCPKAHUS; AaeT IPUMEpPHOe
pacnpeneneHne Y4eOHbIX YacoB IO TEMaTMUECKUM pasjieiaM Kypca M PEKOMEHIYEMYIO
MOCNIEA0OBATEIbHOCTh UX H3YYEHHUS C YYETOM MEXIPEIMETHBIX M BHYTPEHHEMPEIMETHBIX
CBSI3€H, JIOTUKHM Y4€OHOIO MpOIecca, BO3PACTHBIX OCOOCHHOCTEM OO0Yy4YaroIIMXCS OIMpeaesseT
BO3MOXXHOCTH TpeaMeTa Juis peaju3anuu TpeOoBaHMIl K pe3yibTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeNbHONM TMpOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHus, a TakK Xe
TpeOoBaHUIl K pe3ynbTaraM OOyueHUs XHMHUM Ha YpOBHE IIeliell H3ydeHUus MpeaMmera u
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIBHON NEATEIPHOCTH / Y4eOHBIX ACUCTBUI YYEHHKA II0
OCBOCHMIO YUEOHOTO COJIEpIKaHMSL.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITIPEJIMETA «XUMMU S

Bxnag yaeOHoro mpenmera «XuMus» B JTOCTHKEHHUE TEJIE OCHOBHOTO OOIIET0 00pa3oBaHus
00yCJIOBJIEH BO MHOI'OM 3HAa4€HHEM XHMMUYECKOH HAayKd B TO3HAHUU 3aKOHOB MPUPOJBI, B
Pa3BUTHUH ITPOU3BOIUTENBHBIX CHJI OOILECTBA U CO3JaHUH HOBOM 0a3bl MaTepUaIbHOMN KYJIbTYpHI.

XUMUSL KaK JIEMEHT CHUCTEMBI €CTECTBEHHBIX HAayK PAaclpOCTpaHWJIa CBOE BIMSHUE Ha BCE
00J1aCTH YeJI0BEUYECKOI0 CYIECTBOBAHUS, 3aJlajla HOBOE BHUJIEHUE MHUPA, CTaja HEOThEMJIEMbIM
KOMIIOHEHTOM MHUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBHEM >KU3HU OOIIECTBA: 3HAHHE XMMUHU
CIIY)KMT OCHOBOM i1 (OPMUPOBAaHUS MHMPOBO33PEHUS 4YENIOBEKa, €ro MPEeICTABICHUH O
MaTepHaJIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAOT (POpMUPYEMbIe XMMUEH MPEACTaBICHUS O
B3aUMOIIPEBpAICHUAX SHEPIruu U 00 OBOJJIIOIOMWH BCUICCTB B IPHUPOAC;, COBPEMCHHAA XUMHA
HalpaBjieHa Ha pelleHHe TII00aJbHBIX MPOOJeM YCTOHYMBOTO pa3BUTUS 4YeJIOBEYECTBA —
CBIPBEBOM, DHEPreTUYEeCKOM, TMHIIEBOM U  3KoJormyeckoi Oe3omacHOCTH, MpobiieM
3/1paBOOXPaHEHUS.

B YCIOBUAX BO3PACTAOMIETO 3HAYCHHUA XUMHUH B JKU3HU 06H1€CTBa CYHICCTBCHHO IMOBBICUJIACH
pOJIb XMMHYECKOTO 00pa3oBaHMs. B miaHe conuanu3aniy OHO SIBJISETCS OJHUM M3 YCIOBUH
(1)OpMI/Ip0BaHI/I5I HWHTCIIJICKTA IUYHOCTU U TAPMOHHUYIHOT'O eé Pa3sBUTHUA.

CoBpeMEHHOMY 4YeNOBEKY XHMHMYECKHE 3HaHUS HEOOXOIUMBI Ui  IPUOOpEeTeHUs
OOLIEKYIBTYpPHOTO YPOBHSI, MMO3BOJISIIOIIETO YBEPEHHO TPYAUTHCA B COIIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOT0OOpa3HOW KM3HM OOIIEeCTBa, Uil OCO3HAHMS BAXHOCTH Pa3yMHOIO
OTHONICHUSI K CBOEMY 3/I0POBbIO M 3[IOPOBBIO IPYTHUX, K OKpYy)Karolleld MPUPOAHON cpene, A
IPaMOTHOIO MOBEJEHUS IIPHU UCIOIb30BAaHUH PA3JIMYHBIX MAaTEPUAIOB U XUMUUECKUX BELIECTB B
IIOBCEIHEBHON KU3HU.

Xumuueckoe 00pa3oBaHNE B OCHOBHOM IIIKOJIE SIBJISICTCS 0A30BBIM 110 OTHOIICHUIO K CUCTEME
olmiero XuMu4eckoro oOpas3oBaHusa. [loaTomy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO
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peanu3yeT HpuUCylIHe oOLeMy XMMHUYECKOMY OOpa30OBaHHUIO KIIOYEBHIE IIEHHOCTH, KOTOPHIE
OTPaXalOT TIOCYAAapCTBEHHBbIE, OOILECTBEHHbIE W WHAWBUIYaJIbHbIE MOTPEOHOCTH. OTHUM
OTIpeNieNsIeTCsl CYIIHOCTh O0IIel cTparernu oOydeHHs, BOCIIUTAHUS M Pa3BUTHS O0y4aroIIUXCs
CpeAcTBaMu y4eOHOIo npeamera «XuMHUs».

N3yuyenne npenmera: 1) crnocoOCTBYeT peanu3alludl BO3MOXKHOCTEH JUIsl CaMOpPa3BUTHS U
(bopMHpOBaHUs KYJIbTYpbl JIMYHOCTH, €€ 00mEell U (QyHKIMOHAIBHOW IPaMOTHOCTHU; 2) BHOCUT
BKJIaJ B ()OPMUPOBAHHME MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEW IMOJAPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHOW yueOHOH 1eATeIbHOCTH, SKCIIEPUMEHTAIIbHBIX U UCCIIEA0BATENCKUX YMEHUH,
HEOOXOJMMBIX KaK B IIOBCEAHEBHOW XU3HU, TaK U B NPOPECCHOHATBHON AEATENBHOCTH; 3)
3HAKOMMUT CO CHEeLM(PUKON HayyHOI'O MBIIUICHNUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOIO B3IJIs/1a HA
€IMHCTBO TIPUPOABI U YEJOBEKA, SBISETCS OTBETCTBEHHBIM JTaroM B (opMupOBaHUH
€CTECTBEHHOHAYYHOH  I'paMOTHOCTM  IOAPOCTKOB; 4)  cHocoOCTBYeT  (OPMHUPOBAHUIO
LIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHOHAYYHBIM 3HAaHUAM, K IPUPOAC, K YEIOBEKY, BHOCUT
CBOM BKJIa/l B 9KOJIOTMUECKOE 00Pa30BaHUE IIKOJIbHUKOB.

Hazpannble HampaBieHHs B OOyYE€HUU XHMHUHU OOECIEUMBAIOTCA CHELM(PUKON conepikaHus
peaMeTa, KOTOPBIA SBJSIETCS MEeJarornyeckd aJanTUPOBAaHHBIM OTpakeHHeM 0a30BOH HayKu
XHMMWH Ha OIPEACIIEHHOM JTane e€ pa3BUTHUS.

Kypc XuMuu OCHOBHOHM WIKOJBI OPHEHTUPOBAH HA OCBOCHUE OOYYalOIIUMHCS OCHOB
HEOPraHMYECKOM XUMHUM U HEKOTOPbIX MOHSITUM M CBEIEHUN 00 OTIENbHBIX OOBEKTax
OpPraHMYeCKON XUMHHU.

CrpykTypa coaepkaHus mpeaMera chOpMHpPOBaHA HA OCHOBE CHUCTEMHOIO IOAXOAA K €ro
n3ydyeHno. CopepKaHue CKJIaJbIBA€TCS M3 CHCTEMBl INOHATHM O XMMHMUYECKOM DJJIEMEHTE U
BEIIECTBE M CHCTEMBl IMOHATUH O XUMHUECKOW peakmuu. O0e 3T CHCTEMBI CTPYKTYPHO
OpraHU30BaHbl 110 MPUHIUIY [I0CIEAOBATEIIBHOIO Pa3BUTU 3HAHUN HAa OCHOBE TCOPETUYECKUX
IIPEACTABICHUM pPa3HOIO YpPOBHSA: aTOMHO-MOJIEKYJISIPHOTO YYE€HHMS KaK OCHOBBI BCETO
ecrecTBO3HaHMs, ypoBHs llepuonuyeckoro 3akona /[. 1. MenneneeBa kak OCHOBHOI'O 3aKOHa
XUMHUHM, YYEHHS O CTPOEHMUM aTOMa U XUMHYECKOM CBS3M, MpeAcTaBieHUuN 00
JJIEKTPOJIUTUYECKON  JUCCOLMAIMU  BEIIECTB B pacTBOpax. TeopeTHudecKue 3HaHUA
paccMaTpuBalOTCS Ha OCHOBE OMIMPUYECKH TIOJYYEHHBIX W  OCMBICIEHHBIX (aKTOB,
pa3BUBAIOTCS MOCIEA0BATENBHO OT OJHOTO YPOBHS K APYTrOMY, BBITONHAS (PYHKIIMH 0OBICHEHUS
U TPOTHO3UPOBAHMS CBOMCTB, CTPOCHHMS W BO3MOXXHOCTEM NPAKTUYECKOTO IPUMEHEHHS |
MOJIYYEHUS U3Y4acMBbIX BEILLECTB.

Takas opraHuzanus coAep:KaHMs Kypca CIIOCOOCTBYET MpEACTABICHUI0 XUMHUYECKOU
COCTABJIAIONIEH HAay4HOW KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOW NpUpoAbl. TeM caMbIM
oOecrieunBaeTcs BO3MOKHOCTh (POPMUPOBAaHUS y OOYYaIOLIUXCSI LIEHHOCTHOTO OTHOILIEHUS K
HAay4HOMY 3HAaHHMIO U METOJaM II03HaHUsA B Hayke. BakHO TakKe 3aMETUTh, YTO OCBOEHUE
COZlepKaHUs Kypca IPOMCXOAUT C TPHUBJICYECHUEM 3HAHMM W3 paHEe H3YyYEHHBIX KYpPCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccb» n «Pu3nka. 7 Kiaace».

HEJIN U3YUYEHUSA YYEBHOI'O IPEIMETA «XUMUS»

K HampaBiieHuto nepBoCTENEHHON 3HAYUMOCTH NPU peaau3aluu o0pa30BaTeIbHbIX (YHKIIHMA
npeaMera «XUMHS» TPAJAULIHUOHHO OTHOCAT (DOPMHUpPOBAHKE 3HAHUI OCHOB XMMHYECKON HAyKH
KaK 00JIaCTH COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOM NEeATENbHOCTH YelIOoBeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KYNIBTYpHI. 3afada MpeaMeTa COCTOUT B (HOPMHUPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUW — BAXKHEUIINX (PAKTOB, MOHATHN, 3aKOHOB U TEOPETUUYECKUX
MOJIO’KEHUH, TOCTYIMHBIX 00OOIIEHUI MUPOBO33PEHYECKOTO XapaKTepa, sA3blka HAyKu, 3HAaHUH O
HAyYHBIX METOJIaX M3YYCHHUS BEIIECTB W XUMHUYECKUX PEaKIUi, a Takke B (OPMHUPOBAHUU U
pa3BUTHUU YMEHHH U CIOCOOOB NIEATEIHHOCTH, CBA3AHHBIX C IUIAHUPOBAHUEM, HAONIOJICHUEM U
MIPOBEJCHUEM XMMHUYECKOTO AKCIIEPUMEHTa, COOI0IEHUEM MPaBHJl 0€30IacHOro OOpalieHus ¢
BEILECTBAMH B TIOBCETHEBHOM >KH3HHU.

Hapsiny ¢ sTuM nenm usydeHus mpeaMeTa B MPOrpaMMe YTOYHEHBI M CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX TIPUOPUTETOB B CHCTEME OCHOBHOTO oOmiero oOpa3oBanus. CeromHs B
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o0pa3oBaHMM 0CO00 3HAYMMON MNPHU3HAETCS HAMPABICHHOCTh OOy4YeHHs Ha pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (opMHpoBaHHEe €€ UHTEIJIeKTa U o0med KyiabTypel. OOydeHue
YMEHUIO YYUTHCS M TPOAOJDKATh CBOE OOpa30BaHME CAMOCTOSITEIIBHO CTAHOBHUTCS OIHON W3
BaOXHEHIINX PYHKIMHA y4eOHBIX MPEIMETOB.

B cBsi3u ¢ 3THUM IpU HM3YYEHUH MpeaMeTa B OCHOBHOM IIKOJIE JOMUHHPYIOIIEE 3HAUCHUE
MPUOOPENN TaKKe LEH, KaK:

¢ (QopmMHpOBaHWE MHTEUIEKTYalbHO PAa3BUTOH JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TMPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU;

® HaNpaBlIEHHOCTh OOYy4YEHHS Ha CHUCTEeMAaTH4YecKoe NpPHUOOIIEeHHWE ydaummxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTEJNbHOM  JIEATENbHOCTH, HAyYHbIM  METOJaM  MO3HaHUS,
(OPMUPYIOITUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

e o0ecnedeHre YCIOBUN, CIIOCOOCTBYIOIIMX TNPUOOPETEHHUIO OOY4YaIOIMMUCS —OIbITa
pa3HoOOpa3HON /eATeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KIIOYEBBIX
KOMITETEHIIHI ), IMEIOIINX YHHUBEPCATIbHOE 3HAYCHUE JUISI PA3IMYHBIX BUOB JAEATEIBHOCTH;

e (dopMUpOBaHHE YMEHHMH OOBSACHATH U OLIGHWBATH SIBICHHUS OKPYXKAIOIIEro MHpa Ha
OCHOBaHUU 3HAHUH U ONBITA, TOTYYCHHBIX IPU U3yYCHUH XUMUU;

e (opmupoBaHue y 00ydarOUIMXCS TYMAaHUCTHUECKUX OTHOIICHWH, TOHUMAHUS LIEHHOCTH
XUMHYECKHX 3HAHUH Ui BBIPAOOTKM SKOJIOTUYECKH IIEJIECOO0pa3HOTO TMOBEACHUS B OBITY U
TPYIOBON JEATENBHOCTH B LESIX COXPAHEHHS CBOETO 370POBbS U OKPYXKAIOIIEH MPUPOTHOU
Cpenpl;

® pPa3BUTHE MOTHUBALMU K 00YUEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOIIIO M CAMOBOCIIUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX I[CHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduiIs U HaNPaBICHHOCTH JlalbHENIIEro o0yyeHusl.

MECTO YYEBHOI'O IPEJJIMETA «XUMMUS1» B YYEBHOM IIVIAHE

B cucreme o6mero o6OpazoBaHus «XUMHA» TpU3HaHA 00s3aTENbHBIM Y4EOHBIM
IpEeIMETOM, KOTOpPbI BXOJIUT B COCTaB IpeaMeTHoM oOnactu «EcrecTBeHHOHay4YHbIE
IIPEAMETBI».

VY4eOHbIM IIaHOM Ha €€ u3ydeHue oTBe/leHO 136 y4eOHbIX 4acoB — M0 2 4 B HEJENIO B 8
1 9 Kjaccax COOTBETCTBEHHO.

Jlns xaxzaoro kiacca MpeayCMOTPEHO pe3epBHOE y4eOHOe BpeMsi, KOTOPOE MOKET OBITh
UCMOJIb30BAaHO  yYaCTHMKaMHM 0Opa30BaTeNbHOTO Mpolecca B Lendx  (OPMHPOBAHUSA
BApUATUBHOW COCTAaBIAIONICH CoJepKaHUsI KOHKpPETHOW paboueit mporpammbl. [lpu sTom
oOsi3aTenbHasi (MHBAapMaHTHAas) 4acTh COJEpXKAHUSA MpeaMeTa, YCTaHOBJIEHHAs NpPUMEpHOU
paboyeil mporpamMmoi, U BpeMs, OTBOJMMOE Ha €€ HU3Yy4EHHUE, JOJKHBI ObITh COXpPaHEHBI
MIOJIHOCTBIO.

B crpykrype npumepHoii paGouell mporpaMMbl Hapsay C MOSICHUTEIbHON 3amuCcKOM
BBIJICJICHBI CIICYIOLINE Pa3/IEIbl:

® IUIAHHpPYEMbIE pe3yJbTaThl OCBOEHHUS y4eOHOro mpeamera «XHMHs» — JIMYHOCTHBIE,
MeTaIpeAMETHBIE, TPEAMETHBIE;

e cozep)kaHue yueOHOTro npeamMeTa « XMMHUs» [0 rojjaMm 00yueHus;

® [IPUMEPHOE TEMATHYECKOE IUJJTAHUPOBAHUE, B KOTOPOM JIETAIU3HPOBAHO COJEPKAHUE
KQKJIOM KOHKPETHOM TEMBbI, YKa3aHbl KOJMYECTBO YacOB, OTBOJAMMBIX Ha €€ H3y4yeHue, U
OCHOBHBIC BHJIBI YUEOHOH [eATeNbHOCTH YYeHUKa, (OpMHpYEeMble NpPU HU3YUYEHHH TEMBI,
NPUBEJEH NEPEYEHb JEMOHCTPALUM, BBINOJIHAEMBIX YYUTEJIEM, U NEPEUYEHb PEKOMEHIYEMBIX
71a00paTOPHBIX OINBITOB M MPAKTUYECKUX PAOOT, BBIMOIHAEMBIX YUaIIUMUCS.

13 PABOYEN IPOT'PAMMBI BOCIIUTAHUSI
Co3manne OnarompusATHBIX YCIOBHUW IS Pa3BUTHS COIMAILHO 3HAYMMBIX OTHOIIEHHH
00yJaromuxcsi, U, IPexIe BCEero, ICHHOCTHBIX OTHOIIICHUH:
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L4 K MNpupoAC KaK HCTOYHUKY IKH3HH Ha 36MJI€, OCHOBC CaMoro c€¢ CymnieCTBOBaHUA,
HY)K,I[aIOH_IGI\/'ICH B 3aIIUTC U IIOCTOIHHOM BHHUMAHHUH CO CTOPOHEBI YCTIOBEKA,

o K 3HaHUSM KaK HMHTEIUIEKTYaJIbHOMY pecypcy, oOecrneunBaromemMy Oyayliee 4enoBeKa,
KaK pe3y/bTaTy KPOIOTINBOTO, HO YBJIEKATEIBHOTO Y4eOHOTO TPY/Ia;
o K 37I0POBBIO KaK 3aJI0Ty JIOJITOW W aKTUBHOM JKU3HM YEJIOBEKA, €r0 XOPOIIero HaCTPOCHUs

N OIITUMHUCTHUYHOI'O B3IJI11a HA MHUDP,
K caMuM cebe Kak X034€BaM CBOEH C}’I[B6BI, CaMOOIIPECACIIAIOINMCA )51
caMOpCaIu3yIOIUMCS JIMYHOCTAM, OTBCHAIOIIUM 3a CBOEC COOCTBEHHOE 6yz[ymee.

COJAEPKAHUE YYEBHOI'O ITPEIMETA

8 knace

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XuMuM B KU3HU 4YesioBeKa. Tena u BemecTBa. Ou3znueckrue CBOMCTBA
BEIIeCTB. ArperaTHoe cocTosiHue BeulecTB. [loHATHE 0 MeToAax MO3HAHUS B XUMHUHU. XHUMHS B
cucreMe HayK. UncTeie BemecTBa U cMecu. CriocoObl pa3/iesieHust CMecei.

ATOMBI U MOJIEKYJbI. XUMHYECKHE 3JeMeHTbl. CHMBOJIBI XUMHUYECKUX 311eMeHTOB. [IpocThie u
CJIOKHBIE BelleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumuyeckas ¢popmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BewlecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 105151 XMMHUYECKOTO 2JIEMEHTa B COSIMHEHUU.

OuznuecKkue W XUMHYECKHE SBJICHUS. XUMHUECKas peaknus W e MpHU3HAKH. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XuMUUeckue ypaBHeHUs. Kinaccudukanus XUMHUYECKUX peakiui
(coenMHEHUS, PA3JIOKCHHSI, 3aMEIIICHUS, OOMCHA).

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW TOCYNO#, ¢ mpaBuiaMu pabOThl B
naboparopun U mnpuémamu oOpalleHus ¢ JabopaTOpHBIM OOOpYIOBAaHUEM; H3YUEHHE U
onucaHue pU3MUECKUX CBOMCTB 00pa3lloB HEOPraHMUECKUX BEILIECTB; HAOIOeHHE (PU3HUECKUX
(maBeHNE BOCKA, TassHUE JIbJIa, paCTUPAaHUE caxapa B CTYNKe, KHTICHHE M KOHJICHCAIHS BOJIBI)
U XUMHUYECKUX (TOpeHHe CBeuH, NMPOKATUBaHME MEIHOW IMPOBOJOKM, B3aUMOJIEHCTBUE Mena C
KHCJIOTON) SIBIICHW, HAONIOJICHHE W ONHMCAHWE MPHU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKINH
(pa3noxeHue caxapa, B3aHMMOJAEHCTBUE CEPHOM KHCIOTHI C XJOPHJIOM Oapusi, pa3iokKeHue
ruapokcuaa menu(Il) mpu nHarpeBanuu, B3aumojieiicTBUe xene3a ¢ pactBopom coiu mMeau(lIl));
U3ydeHHe crnocoOoB pa3zeneHust cMecel (C MOMOIUIbI0 MarHUTa, (GUIbTPOBAHUE, BHIIAPUBAHHE,
TUCTUJUISIIMS, XpomaTorpadusi), MpOBEIEHWE OYHUCTKH TOBApPEHHOW COJIM;, HAOIIOJIEeHHE |
ONKCaHHE PE3yJIbTATOB MPOBEIEHHS OIbITA, WUIIOCTPUPYIOLIET0 3aKOH COXPAHEHUS MAacchl;
CO31aHHE MOJIEIEN MOJIEKYJI (IIapOCTEPKHEBBIX ).

Baskueiinue npeacTraBuTe I HEOPraHUYECKMX BelleCTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kuciopoxn — 3I€MEHT M NPOCTOE BEIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHEe CBOWCTBA (peakluy TOPEHHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CrocoObl HOMy4YeHHs KHUCIOpoja B JabopaTopuu H
npoMelnuieHHOCTH. KpyroBopoT kucinopoaa B npupone. O30H — ajuioTponHas MOoAu(pUKanus
KHCIJIOPOJa.

TemnoBoit >PdexT XUMHUECKOH peakluu, TEPMOXUMUYECKHE YpaBHEHUs, OJK30- H
OHIOTEPMUYECKUE peaKUMU. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUJIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — snemeHT u npocToe BemecTBo. Haxoxaenue Bogopoaa B mpupoe, Gpuzndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oay4yeHus. KucioTsl u comnu.

KonnuaectBo BemectBa. Monb. MomsipHas macca. 3akoH ABoraapo. MonspHbiil 00bEM ra3oB.
Pac4€Tpl M0 XMMUYECKUM ypaBHEHHSM.

®usnueckue cBoiicTBa BOAbl. Boma kak pacrBoputens. PactBopbel. HacelnieHnele u
HEHACBIICHHBIE PAcTBOpBL. PacTBOopuMOCTh BemecTB B Boje.MaccoBast [0y BElIECTBA B
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pacTBope. XuMH4eckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoOJbl B IpHUpoAe. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOIHBIX BOJI.

Knaccudpukanus nHeopranuueckux coeauHeHuid. Oxcuabl.  Kiaccupukanuss OKCHUIOB:
coseoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHBbIe) U HeconeoOpasyomue. Homenknarypa
OKCHJIOB (MEXAyHapoaHas U TpuBHajibHas). Dusnueckne M XUMHUYECKHE CBOWCTBAa OKCHJIOB.
ITonmy4yenue OkCUI0B.

OcHoBanus. Kraccudukanuss ocHOBaHMN: IIENOYM U HEPACTBOPHUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHuil (MeXAyHapoJHass W TpUBHUANbHAsA). DU3NYECKUE M XHUMHUUYECKHE
cBoiicTBa ocHOBaHMH. [lonyueHne ocHOBaHMI.

Kucnorel. Knaccuduxamms kuciaor. Homenkmatypa KucinoT  (MEXIyHapoaHas |
TpuBHasbHasA). OU3HUECKUe U XUMUYECKUE CBOMCTBA KUCIOT. Psin aktuBHOCTH MetaioB H. H.
bekerosa. [lonyueHnne KUCIOT.

Comu. Homenknarypa cone (MexJIyHapoJHas U TpuBUalbHAsA). DU3NUECKHEe U XUMHYECKHE
cBoiicTBa conel. [lonyuenue coneil.

I'eneTnueckas cBsI3b MEXKYy KJIaCCAMH HEOPraHUYECKUX COCTMHEHUM.

XHAMHMYECKUHN SKCIIEPUMEHT: KAYECTBEHHOE ONPEIEICHUE COAEPKAHUA KUCIOPOAa B BO3IAYXE;
MoJlyueHue, coOMpaHue, paclio3HaBaHWE U U3YYEHHE CBOICTB KHUCJIOpOJa; HaOII0IeHue
B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJAOM M YCJIOBHUS BOSHUKHOBEHHS M MPEKPAIICHHS TOPEHUS
(moxapa); O3HAKOMJIEHHE C oOOpa3laMd OKCHJOB M OIHCAaHWE HUX CBOMCTB; MOJyueHUE,
coOupaHue, pacro3HaBaHUE W H3Y4YEHHE CBOMICTB BoAopoJa (TOpeHHE); B3aUMOJEHCTBUE
Boopoaa ¢ okcuaoM meau (II) (Bo3MOXKHO HCIONBb30BaHHME BHAEOMATEPUANIOB); HAONIIOJCHUE
00pa3IoB BEMIECTB KOJIMYECTBOM | MOJIb; HCCIeI0BaHUE 0COOCHHOCTEH pacTBOPEHUS BEIIECTB C
pPa3IMYHON pPAaCTBOPUMOCTBIO; MPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOW MacCOBOW J0JIeH
pPacTBOPEHHOIO BEILIECTBA; B3aUMOJICHCTBUE BOJABI C MeTa/UlaMM (HAaTpUEM M KaJbIHEM)
(BO3MOYKHO HCIIOJIb30BAHKME BHIEOMATEPUANIOB); OMpeeNieHue PAacTBOPOB KHUCIOT M IIEI0YeH C
MOMOUIbI0 HMHJMKATOPOB; HCCIENI0BaHUME O00pa3lloB HEOPraHMYECKUX BEIIECTB pPa3IMYHBIX
KJIaCCOB; HAONIOJICHHE W3MEHEHHs OKPAacKH HHIUKATOPOB B PAcTBOpPAaX KUCIOT U INEJIOYeil;
u3ydyeHue B3aumojencTBus okcuga Mmeau (II) ¢ pacTBopom cepHOM KHCIOTHI, KHCIOT C
METaJUIaMH, pPEaKIUi HEWUTpalu3aluu; MOJyYEeHWE HEpPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE
OJIHOTO0 MeTajula JIPYTMM K3 pacTBOpa COJM; PEIICHHME JKCIEPUMEHTAIBHBIX 3a1ad 10 TeMe
«Baxuelmme K1acchl HEOPraHUUECKUX COCIUHEHUIN».

Mepuoguyeckuii 3akoH u Ilepuoguyeckas cucremMa XMMHUYECKHX JJIEMEHTOB
. U. MenpaeneeBa. CrtpoeHue aToMoB. XuMH4YecKas  CBA3b. OKHCIUTEIBHO-
BOCCTAHOBHMTE/IbHbIC PEaKIUH

[TepBbie MOMBITKU KiAacCH(DUKAIMA XUMUYECKUX AJIEMEHTOB. [IOHSTHE O TpyIax CXOJHBIX
9JIeMEHTOB (IIEJOYHBIE M IIEJIOYHO3EMENbHbIE METaUlbl, TaJOTeHbl, WHEPTHBIC Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema xumuyeckux 3yemeHToB . . Menneneesa.
Kopotkonepuognass u jgmuHHOMEepuoAHas Qopmbl [lepuoandeckoil CHCTEMBI XUMHUYECKHX
anemeHToB 1. 1. Menneneesa. Ilepuone! u rpynmnsl. GU3HYECKUN CMBICI IIOPSAIKOBOIO HOMEPA,
HOMEPOB MEPUO/JIa U TPYNIBI JIEMEHTA.

Crpoenue aroMmoB. CoctaB aToMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpOeHUE 3JIEKTPOHHBIX
oOonouek aroMoB mepBbix 20 XxuMuyeckux diemMeHToB Ilepuoguueckoit  cUCTEMBbI
. . MenneneeBa. XapakTE€pUCTUKAa XHMHUYECKOIO DJJIEMEHTAa II0 €ro IIOJOKEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHS pajuyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO rpynnaM W nepuojaM. 3HadeHue l[lepronnueckoro 3akoHa U
[leproanueckoil CUCTEMBI XUMHUYECKUX DSJIEMEHTOB JUISI Pa3BUTHS HAyKU W IPAKTUKH.
. Y. MeHnneneeB — y4EHbIN U rpaXkJaHUH.



Xumunueckas CBSI3b. KoBanientHas (monsipHast u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEILHOCTh XUMUYECKUX AJIeMEHTOB. MloHHAas CBSI3b.

Crenenb okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipoiiecchl okucneHus u
BOCCTaHOBJEHUsI. OKHCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUH JKCIEPUMEHT: H3ydeHUE O0Opas3loB BEHIECTB METANIOB M HEMETAJLIOB;
B3aMMOJICICTBHE THAPOKCHIA IIMHKA C PACTBOPAMH KHCIOT U IIEIO0Yei; MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOpEeHHE, pPeaKIuu
pa3I0KEHUS, COeAUHEHNUS).

MesknpeamMeTHble CBSI3H

Peanm3arusi MEXIpPEIMETHBIX CBSI3eH NpPU U3YYEHUH XHUMHUU B 8 KJIacCe OCYIIECTBISICTCS
yepes UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHOHAYYHBIX MOHSITHM, TaK U MOHATUH, SBISIOUINXCS
CHUCTEMHBIMU ISl OTAEJBHBIX MPEIMETOB ECTECTBEHHOHAYYHOT'O LIMKJIA.

OOmue ecTeCTBEHHOHAayYHbIE MOHATHUS: HAY4YHbIH (DaKkT, TUIOTE3a, TEOpHsl, 3aKOH, aHAIU3,
CUHTE3, KJacCU(pUKalusi, NEePUOAUYHOCTb, HAONIOJEHUE, OHKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®usuka: Marepusi, aroM, DJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUI, H3OTOIBI,
pPaZlOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUYECKUN 3apsl, BELIeCTBO, TelI0, O0bEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SAUHUIIBI U3MEPECHUS, KOCMOC, ILIAHETHI,
3BE3061, ComHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPO/IbI, TOJIE3HBIE UCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCBI.

9 kaace

BeniecTBo 1 xuMuueckasi peakuus

[Tepuoanueckuii 3akoH. [lepuonnueckas cucreMa xumuyeckux 3semeHToB /. . Menneneesa.
Ctpoenue atroMoB. 3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB XMMHYECKHX ASJIEMEHTOB MEPBBIX
TPEX NEPHUOJIOB, KAIUS, KAIbIUs U UX COCIMHEHUN B COOTBETCTBUHU C MOJIO)KEHHEM AJIEMEHTOB B
Ilepnonnueckoi cucreMe U CTPOCHUEM MX aTOMOB.

Crpoenue BemiecTBa: BHAbBl XHMHYECKOW CBSA3U. THUIBI KPUCTAUIMUECKUX PEIIETOK,
3aBHCUMOCTh CBOWCTB BEIIECTBA OT THUMA KPUCTAUIMYECKOW PEMIETKH W BUJA XHUMUYECKOU
CBS3U.

Knaccudukanmss w  HOMEHKIATypa HEOPraHMYECKHWX BEIIECTB (MEXIyHapoAHas U
TpUBHANIbHAsA). XHMMHUUYECKHE CBOMCTBA BELIECTB, OTHOCSIIMUXCA K pa3IMYHBIM KJlaccam
HEOPraHWYECKUX COCIMHEHUI, TEHETUYECKas CBSI3b HEOPTAHUYECKUX BELIECTB.

Krnaccudukanys XUMHUYECKHX peaKIUil MO pa3uyHbIM MpU3HAaKaM (M0 YUCIY U COCTaBY
YYaCTBYIOUIMX B pEaKlUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo HU3MEHEHHMIO CTEleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYACTHIO KaTalu3aTropa). JK30- U
SHJIOTEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHECHMUSI.

[TonsatTre o ckopocTH xuMU4eckod peakiuu. [loHsATHE 00 OOpaTUMBIX W HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsSTHE O TOMOTEHHBIX M TETEPOTEeHHBIX peakiusax. [loHsTne o
XUMHUYECKOM paBHOBecHU. DaKTOPHI, BIUSAIOINIME HAa CKOPOCTh XHWMHUYECKOW pEakiuu u
MOJI0KEHUE XUMHUYECKOTO PABHOBECHS.

OKUCIUTENEHO-BOCCTAHOBUTETIBHBIE  PEAKIMH, JJIEKTPOHHBIA  OalaHC  OKHCIUTENLHO-
BOCCTAHOBUTENBbHOU peakiuu. (COCTaBI€HUE YPAaBHEHUW OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii C UCIOIb30BaHUEM METO/Ia IIEKTPOHHOTO OanaHca.

Teopus >I€KTPONUTHYECKOW IHCCOLMALNN. DJIEKTPOIUTBI U HE- JJIEKTPOJIUTHL. KaTHOHBI,
aHUOHBI. MeXaHU3M [HMCCOLMALMM BEIIECTB C PAa3JIMUYHBIMU BHUJIAMU XUMHUYECKOM CBSI3H.
Crenens aucconuanmu. CHIbHBIC U Ca0BIE DIIEKTPOIUTHI.

Peakiium moHHOro oOMeHa. YCIOBHS TNPOTEKAaHUS PEaKUUid HMOHHOTO OOMEHa, IMOJHBIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHMSI peakuuii. CBOMCTBAa KHUCIOT, OCHOBAHUN U COJIE B CBETE

8



NpeACTaBiICHUN 00 3JIEKTPOTUTHUYECKOW auccoluanuu. KadyecTBEHHbIE peaklIud Ha HOHBI
[TonsiTe 0 rupoIN3€e COJEH.

XUMHAYECKUNA DKCHEPUMEHT: O3HAKOMJICHHE C MOJAEISIMHU KPHUCTAUIMYECKUX PEMIETOK
HEOPraHMYECKUX BEIECTB — METaUIOB M HeMeTaioB (rpadura M aamasza), CIO0KHBIX BEIIECTB
(x10puma HaTpHs); MCCIEAOBAHME 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakuuu OT
BO3/ICHCTBUS pa3IMUHbIX (PAKTOPOB; MCCIEIOBAHHE AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIECTB,
mpouecca  AMCCOLMAIMM  KUCJIOT, I1ieqoued W coseld  (BO3MOXKHO — HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB); MPOBEACHUE OMbBITOB, WJUTIOCTPUPYIOUINX MPU3HAKU MPOTEKAHUS peaKuuit
HOHHOTO OOMeHa (oOpa3oBaHHME OCaJKa, BBIJEICHHE Tra3a, oOpa3oBaHHE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakuuu
pa3joXKeHUs,, COEAUHEHMs); paclHo3HaBaHUE HEOPraHWYECKUX BEIIECTB C  ITOMOIIBIO
KaueCTBEHHBIX pEaKLUi Ha HOHBI;, pEIICHHEe IKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemertannbl u ux coeiuHeHUs

OOmast xapakTepucTuka rajgoreHoB. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE CTEIIEHU
okucnenus. CTpoeHne u GU3NIECKHUEe CBOHCTBA MPOCTHIX BEUIECTB — TaJIOTEHOB. XHUMUYECKHE
CBOIiCTBa Ha mpuMepe XJopa (B3aUMOJAEWCTBHE C MeETalllaMd, HEMETallJIaMH, MIEI0YaMH).
XmopoBogopoa. ComnsiHasi KUCIIOTa, XUMUYECKHUE CBOMCTBA, MOJydYeHHue, TpuMeHeHue. [lelictBue
XJIOpa W XJIOPOBOJOPOJA Ha OpraHU3M 4eNoBeKa. BakHeWIne XJIOpHIbl U UX HaXO0XICHUE
B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOoB VIA-rpymmbel. OcCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTEpHbIE CTENICHU OKUCIICHHUSL.

Crtpoenue u ¢pu3nyecKue CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPOJA U CEpPbl. AJUIOTPOIHBIE
Moau(UKAIIMK KHUCJIOPOJa M cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOpPOMa, CTpOEHHUE,
¢du3nyeckrue U XMMUYeckre cBoicTBa. OKCUIBI cepbl KaK MPEACTaBUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kuciora, GU3MUYECKHE M XUMHYECKHE CBOMCTBA (OOIIME KaK MpEICTAaBUTENs Kilacca
KUCIOT M creuududeckue). XUMUUECKUE pPEaKLUH, JIeKallie B OCHOBE IMPOMBIIUIEHHOIO
crioco0a moyiydeHusi cepHoul KHUCIOTHL. [Ipumenenune. Conu CepHOM KHCIIOTHI, KaueCTBEHHAs
peakuus Ha cyinbpaT-uoH. HaxoxneHue ceppl M €€ COeTUHEHUH B NpHUpojae. XUMHUYECKOE
3arpsi3HEHUE OKpYXKarollel cpeibl COeAMHEHUSAMU cepbl (KUCIOTHBIE IOXAH, 3arps3HEHHE
BO3/yXa U BOJOEMOB), CITIOCOOBI €0 MPEJOTBPALLICHHS.

OOmass xapakTepucTtuka 23yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHUS.

A30T, pacrpocTpaHeHHe B IpUpoJe, pu3ndeckue u xumuueckue cBoiicrsa. Kpyrosopot azora
B Ipupoje. AMMHUAK, ero (u3n4eckue U XMMHUYECKHE CBOICTBA, MOJY4YeHHE U MpPUMEHEHHE.
Conu amMmMoOHUs, UX GU3NYECKHE U XUMHUYECKHE CBOWCTBA, IpuMeHeHrne. KauecTBeHHast peakius
Ha MOHBl aMMOHHA. A30THas KHCIIOTa, €€ IMoiyuyeHHue, (pu3nueckue M XMMHUYECKHEe CBOMCTBA
(obmue Kak mpelncTaBUTENs Kiacca KUCIOT U crneuuduueckue). Vcnonb3oBaHue HUTPATOB U
coJieil aMMOHUS B Ka4eCTBE MUHEPAIbHBIX YA00peHU. XUMHUECKOE 3arpsA3HEHUE OKpYXKarolen
Cpelibl COeIMHEHUSAMHU a30Ta (KMCIOTHBIE T0K/IU, 3aTPs3HEHNE BO3TyXa, TIOUYBBI U BOJIOEMOB).

docdop, amrorpornHeie Momudukanuu Qocdopa, ¢uznyeckrne U XMMUYECKHE CBOMCTBA.
Oxkcun docdopa(V) u pochopnast kucinora, Gpusnueckue 1 XMMUUECKHUE CBOMCTBA, MOJyUYEHHE.
Hcnonb3oBanue GpochaToB B KaueCTBE MUHEPATbHBIX yIOOPEHUH.

Obmass xapaktepuctuka »djeMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOEGHHSI aTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHUS.

VYrnepon, amioTponHble MOAUM(UKALMK, PACIPOCTPAaHEHHWE B NpUpole, (QU3NYECKHE U
XUMHYecKkHe cBoiicTBa. AncopOuus. Kpyrosopor yriepona B mpupojge. OKcHIbl yriaepoaa, ux
¢usznyeckue M XHUMUYECKHE CBOICTBa, JEWCTBHE Ha JKUBbIE OpPraHU3MBbI, IOJy4YCHHE
U IPUMEHEHHUE. DKOJIOTMYECKHe MpoOJIeMBl, CBsA3aHHBIE ¢ okcuiaoM yriaepona(lV); rumoresa
rJ100aJbHOTO MOTEIUIEHHs KJIMMaTa; MapHUKOBBIN 3Q@eKkT. YroibHas KHUCIOTa U €€ CONU, MX
¢u3nueckue U XMMUYECKHE CBOWCTBA, MOJY4YeHHUE U NpuMeHeHue. KauecTBeHHast peakuus Ha
KapOoHaT-uoHBI. Mcmonb3oBaHue KapOOHAaTOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U
CEJIbCKOM XO35HCTBE.
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[lepBoHauanbHbIe TOHATHS OO0 OPraHMYECKHUX BEIIECTBAX KaK O COSAMHEHUSX YIiepona
(MeraH, 5TaH, STWUJIEH, allETWJICH, ATAaHOJ, TJULEPUH, YyKCycHas Kuciora). Mx coctaB u
xuMu4yeckoe crpoeHue. [loHaTne o OHMONOTMYECKHM BaXKHBIX BEIIECTBAX: MXHpax, OeKax,
VIJIEBOJAaX — M HX POJM B JKU3HM YeJoBeKa. MaTepualibHOE €AUMHCTBO OPraHMYECKUX U
HEOPraHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢puznueckue 1 XUMUYECKUE CBOICTBA, MoTyYeHue U npumeHenne. CoeuHeHUs
KpemHus B npupoze. OOmume npeacrasienus o0 okcuae kpemaus(IV) u kpeMHHEBOH KHUCTOTE.
Cunukatel, HMX HUCIOJIb30BaHWE B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH. BaxkHeiiue
CTPOMTENbHbIE MaTepHajbl: KepaMuKa, CTEKJIO, LEMeHT, OeToH, xene300eToH. I[IpoGiembl
0€30MacHOr0 UCMOJIb30BaHMUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOI JKU3HHU.

XUMHUYECKUH IKCTIEPUMEHT: U3y4eHHE 00pa3Ii0B HEOPTaHUUECKUX BEIECTB, CBOWCTB COJISTHOM
KHUCJIOTBI; MPOBE/ICHNE KaYeCTBEHHBIX peaklUuil Ha XJIOPHUA-UOHBI U HAOIIOJACHUE MPU3HAKOB MX
NPOTEKAHUS; OMBITHI, OTpaKaloIMe (PU3MUECKHe M XMMHUYECKHE CBOMCTBA TallOTEHOB U HX
coeuHEHUN (BO3MOXHO HCIOJB30BaHUWE BHUIEOMATEpUaIOB); O3HAKOMIIEHME C oOpa3namu
XJIOpUAOB (TaJIOTEHUI0B); O3HAKOMIIEHHE C 00pa3lamu cepbl M €€ COCTUHEHUSMH (BO3MOXKHO
UCIIONIb30BaHUE BHUJEOMATEpHalioB); HAONIOACHHE TMpolecca OOyrauBaHUs caxapa IOJ
JIEHCTBUEM KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI; H3Yy4YEHUE XUMHUYECKHX CBOMCTB
pa30aBICHHON CEepHOW KHUCIIOTHI, MPOBEICHHWE KAueCTBEHHOM peakIuu Ha cylb}ar-uoH u
HaOJroleHne Tpu3HaKa e MPOTEKaHWs; O3HAKOMIIGHHE C (PM3MYECKMMH CBOMCTBAMHU a30Ta,
dochopa M uX coeauHEHUU (BO3MOXHO HCIIOJIb30BAHKME BHJACOMATEpUAIOB), oOpazmamMu
a30THBIX M (ochOpHBIX yHOOpEHMIA; MONydeHHe, COOMpaHHe, pPAcCIO3HABaHUE M H3YyYCHHUE
CBOICTB aMMHaka; MPOBEJICHUE KAYeCTBEHHBIX PEaKIMii Ha MOH aMMOHUA U ¢ocdar-uoH u
M3Yy4EHUE NPU3HAKOB UX MPOTEKaHMsI, B3aUMOJEHCTBHE KOHIEHTPUPOBAHHON a30THOM KHCIOTHI
C MeJbI0 (BO3MOXHO MCIOJIb30BaHUE BUICOMATEPHAIIOB); U3YUCHHE MOJIEICH KPUCTAIUTHUECKUX
pemérok anmmasa, rpadura, QyuiepeHa; 03HaAKOMJICHHE C TIPOIIECCOM aICOPOIIUU PaCTBOPEHHBIX
BEIIECTB AKTHMBHPOBAHHBIM YIJIEM M YCTPOWCTBOM IIPOTHBOra3a; IOJNydyeHHe, COOMpaHHe,
pacrio3HaBaHUE U U3yYEHHUE CBOMCTB YIJIEKHMCIIOTO ra3a; IPOBEJICHNE KaYECTBEHHBIX PEaKIUi Ha
KapOoOHAT- M CWIMKAT-UOHBl M M3YYEHHE TMPU3HAKOB HX TMPOTEKAHMS, O3HAKOMIICHHE C
NPOAYKIMEH CUIMKATHOW HPOMBINIJIEHHOCTH; pEHIeHHE HKCIEPUMEHTAJIbHBIX 33Jad IO TeMe
«Baxuelme HeMeTaIbl U UX COSAUHEHUS».

MerTaibl ¥ X COETUHEHUS

OO0mas xapakTepUCTUKa XUMUYECKUX IIEMEHTOB — METAJJIOB Ha OCHOBAaHUH UX TMOJIOKEHUS
B Ilepnonnueckoit cucreme xumuyeckux 3imeMeHToB [[. 1. MeHneneeBa U CTpOEHHs aTOMOB.
Crpoenne MmertamnoB. Metamnueckas CBA3b M METaUNIMYECKash KPUCTAJUIMYECKAs PEIIETKA.
DNEeKTPOXUMUYECKUN Pl HampsikeHUH MerauioB. DU3MYECKMe W XUMUYECKHE CBOMCTBA
MetauioB. O0Iue crnocoObl NoxydeHus: MetaiioB. [IoHATHE 0 KOPPO3UM METalIOB, OCHOBHBIE
CrocoObl 3auUThl UX OT Koppo3uu. CruaBbl (CTaib, YYryH, AIOPATIOMUHHUNA, OpOH3a) M HX
pUMEHEeHHE B ObITY U MPOMBIIIJICHHOCTH.

[Ilenounbie MeTamibl: noJioxkenue B [lepuoandeckor cucreme XumMuyeckux smemMeHToB 1. U.
MengeneeBa; CTpOEHME HX aTOMOB; HaxOXJAE€HHE B mnpupoje. PU3NYecKue U XUMHUYECKHE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HaTpUsl U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEMHEHUH.

[[lenouyHO3eMENBHBIE METAJUIBI MAarHUM M KaJIbIIUU: moJioxkeHue B [lepuoanueckoil cucreme
xumuueckux anemeHtoB . M. MeHneneeBa; cTpoeHHE MX aTOMOB; HAXOXKIEHHE B IPHUPOJIE.
dusnyeckrie U XUMHYECKHE CBOMCTBA MarHUS M KalbIUd. BakHeHIHne coemWHEHUS KalbIHs
(oxcua, TUAPOKCHUL, o). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHSHHS.

Amomunuil: nonoxenue B Ilepumonmueckoil cucreme XuMmHYeckux simeMeHtoB /I U.
MenzeneeBa; CTpOEHUE aTOMa; HaXO0XJAE€HUE B Ipupojae. PU3NUECKUE U XMMUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U THIPOKCH]IA AlIFOMUHHSL.

Kenezo: nonoxenue B [leproguueckoit cucreme xumudeckux sinementoB . . Menpeneesa;
CTPOCHHME aToMa; HaxokJaeHue B mpupoje. dusnyeckne M XUMUYECKHE CBOMCTBA IKelesa.
Oxkcuabl, ruapokcuibl u conu xxenesa(ll) u xeneza(lll), ux cocras, CBONCTBA U MOTYYEHUE.
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XUMUYECKUN OSKCIICPUMEHT: O3HAKOMJICHHE ¢ O00pa3liaMd METaUIOB M CIUIABOB, HX
(GU3MYECKUMH  CBOMCTBAMH; H3Y4YCHHE PpE3yJbTaTOB KOPPO3UH METAIOB  (BO3MOYKHO
UCIIOJIb30BaHUE BHUCOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHA KaJbIUs U HATPUS
C BOJIOH (BO3MOYHO HCITOJIb30BAHHUE BHUICOMATEPHAIIOR); HCCIICIOBAHNE CBOMCTB JKECTKON BOJIBI;
nporiecca TOPEHHUs jKeje3a B KHUCIOpoje (BO3MOXKHO WCIIOJIb30BAaHHE BHICOMATEPHAIIOB);
MPU3HAKOB MPOTCKAHUS KAYSCTBCHHBIX PEaKIIMK HA MOHBI (MAarHuUs, KaJbIHs, ATIOMUHUS, [TUHKA,
xkene3a(ll) u xenesa(Ill), memu(Il)); HabmrogeHWME W oOmMHMCaHWE TPOIECCOB OKPAITUBAHUS
IUTAMCHH WOHAMHU HATPHs, KaIWs W KaublusA (BO3MOXKHO HCIIOJIb30BAHHE BHJICOMATEPHAIIOB);
ucclieIoBaHre aM(OTEPHBIX CBONCTB T'MJIPOKCHIA AJIOMUHUS W THAPOKCHJA IIMHKA; PEIICHUE
9KCIIEPUMEHTAIILHBIX 3a7a4 110 TeMe «BakHeH e MeTalIbl U UX COCTMHCHUSD).

XuMHS ¥ OKpYXKarolas cpeaa

Hogble MaTepuaibl M TEXHOJIOTHH. BeliecTBa 1 Marepualibl B MOBCEAHEBHOM KU3HU YEJIOBEKA.
Xumus U 30pOoBbe. be3omacHoe HCIOJIb30BaHKE BEIIECTB M XMMHUYCCKHX PEaKIHii B OBITY.
[lepBasi moMOIIP MPH XHUMHYECKHUX OKOrax H oTpaBieHHSIX. OCHOBBI 3KOJOTHYECKOU
rPaMOTHOCTU. XHMMMYECKOE 3arpsi3HEHUE OKpYKarolleil cpeabl (mpeaenpHas A0mycTUMas
koHI1eHTpanus Beniects — [1/IK). Poiab XUMuM B pelieHUH 3KOJOTHYECKUX ITPOOIIEM.

[IpuposHble HWCTOUYHUKM YTIIEBOJOPOAOB (Yrojib, HNPUPOAHBIN ra3, He(Thb), MPOAYKTHl HUX
nepepadoTKH, UX POJIb B OBITY U IPOMBIIILICHHOCTH.

XUMHUECKUN SKCIIEPUMEHT: HM3y4eHHE 0O0pasi[0oB MaTepHaIOB (CTEKJIO, CIUIABbI METAJLIOB,
MOJIMMEPHBIC MaTePHAIIbI).

MexIpeaMeTHbIE CBA3U

Peanuzanust MEXIpEIMETHBIX CBSI3eH NpPU WM3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISACTCS
yepe3 UCIMOJIb30BaHUE KaK OOLIMX €CTeCTBEHHOHAYYHbIX MMOHITUHN, TaK U MOHATUH, SBISIOIUXCS
CHUCTEeMHBIMH Il OTACIBHBIX IPEIMETOB ECTECTBEHHOHAYYHOTO MHKIA. Peanm3anus
MEXIIPEIMETHBIX CBsI3ed MNpU M3YyYEHHHM XUMUM B 9 Kjacce OCYIIECTBISeTCS dYepe3
UCTIOJIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX IOHATHUH, TaK W TOHSATHH, SBISFOIIUXCS
CHCTEMHBIMHU JUIsl OT/IENIBbHBIX MPEJIMETOB €CTECTBEHHOHAYYHOI'O IIMKJIA.

OO0mme ecTeCTBEHHOHAyYHbIC TOHSTHS: HAay4YHbIH (haKT, TUIIOTE3a, 3aKOH, TEOPHSs, aHAJU3,
CHHTE3, Kiaccu(uKkauusi, NEepUOJUYHOCTb, HAONIOJIEHHE, HKCIEPUMEHT, MOJECIUPOBaHHE,
U3MEpEHHUE, MOJIEINb, IBJICHUE, TAPHUKOBBINA YPPEKT, TEXHOJIOTHSI, MAaTEPHAIIBL.

@dusmka: Martepus, aroM, DJEKTPOH, NPOTOH, HEHTPOH, MOH, HYKIUA, H30TOIbI,
paZIMOaKTHBHOCTh, MOJIEKYNa, DJIEKTPHUECKUH  3apsii, MPOBOJHUKH, MOIYIPOBOTHHUKH,
JMRJIEKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, Ias,
pacTBOp, pacTBOPUMOCTh, KPHCTAIUIMUECKAs pPEmETKa, CIUIAaBbl, (PU3MYECKUE BEIHMYUHBI,
€IMHULIBI U3MEPEHUs], KOCMUYECKOEe MPOCTPAHCTBO, TUIaHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢otocunTes, apixaHue, Ouocdepa, SKOCUCTEMA, MHUHEpAIbHbIE YIO0OpEHMUs,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPObI, MMOJE3HBIE UCKOMAEMBbIE,
TOIIJIMBO, BOJHBIE PECYPCHI.

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDI

JIMYHOCTHBIE ~PE3yabTaThl OCBOEHHS IMPOrPpaMMBI OCHOBHOTO 0O0IIero o0Opa3oBaHUsS
JIOCTUTAIOTCS B X0J/i¢ O0yUYCHHSI XUMHH B €UHCTBE YUCOHON M BOCHHMTATEILHOW JESITEIbHOCTH
OpraanauHH B COOTBECTCTBHMH C TpadUIIMOHHBIMU pOCCHfICKPIMH COIMOKYJIBTYPHBIMHU U
JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, TPUHSATHIMH B OOIIECTBE MpaBHJIAaMH W HOPMaMHU
MOBE/ICHUSI U CIIOCOOCTBYIOT MpOIECCAaM CaMOTIO3HAHUS, CaMOPA3BHTHS W COLUAIH3AINU
o0yJaromuxcs.
JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHS IPOrpaMMbl OCHOBHOrOo 0oOmiero oOpa3oBaHUs
JOCTUTAIOTCS B X0JIc O0YYCHUSI XUMHH B €IMHCTBE YUCOHOH M BOCIHUTATEIBHOMN NESITEIbHOCTH
OpFaHI/ISaHI/II/I B COOTBCTCTBUH C TpaAUIIMOHHBIMU pOCCI/II\/JICKI/IMI/I COLUOKYJIbTYPHBIMU U
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AYXOBHO-HPABCTBCHHBIMU T CHHOCTSAMMU, IMPUHATBIMU B O6IJ_I€CTBC npaBujiaMid W HOpPpMaMU
MOBEJICHUST W CHOCOOCTBYIOT TIpOIlECCaM CaMOTIO3HAHMS, CaMOPa3BUTHS M COLMAIHA3ALUU
o0yyJarouuxcs.

JIMYHOCTHBIE PE3yabTATHI OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIC B YaCTH:

IMaTproTHYECKOr0 BOCHUTAHUS

1) LEHHOCTHOIO OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAyYHOMY
HACJIC/INI0, TIOHMMAHUsl 3HAYCHUS XMMHYECKOW HayKd B JKU3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIaJETh JIOCTOBEPHOW MH(OpMAaLUei O MEepeIOBbIX NOCTHKCHUSX M OTKPBITHIX
MHPOBON M OTEYECTBEHHOH XUMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHMAX 00 YCTpOWCTBE
MHpa 1 00IIeCTBa;

I'paiknanckoro BocnuTaHus

2) npeAcTaBiICHUS O COLMAIBHBIX HOPMax M HPaBUIAX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJJICKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOINECTBEHHO TIOJE3HOH, y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKOM M APYIUX BUJAX JNEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM ACATCIIBHOCTH IIPU BBIIIOJHCHHUHU y‘IC6HI)IX, IIO3HABAaTCJIbHBIX 3aJa4, BBIIIOJIHCHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX MTPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHHIO
¥ B3aMMOIIOMOIIM B TIPOLIECCE JTOH y4eOHOW MAEATENbHOCTH; TOTOBHOCTH OILIGHHUBATh CBOE
IIOBEJICHUE U TOCTYNKM CBOUX TOBapMILEH C IO3MLHU HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCIIEICTBUM IIOCTYIIKOB;

IleHHOCTH HAYYHOT 0 TO3HAHUS

3) MHPOBO33pEHUECKMX INPEACTABICHUH O BeleCTBE U XUMHUYECKOW  peakluH,
COOTBCTCTBYIOIIIMX COBPCMCHHOMY YPOBHIO Pa3BUTUA HAYKHM MW COCTABJIAIOMIUX OCHOBY IJIid
NOHUMaHMS  CYIIHOCTH HAy4YHOM KapTUHBI MHUpa; MPEACTaBICHHMH 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOJbI, B3aUMOCBA35X YEJIOBEKa C MPUPOIHOM Cperoi, o posn
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

4) MMO3HABATCJIbHBIX MOTHBOB, HAIIPABJIICHHBIX Ha IMOJYYCHHC HOBBIX 3HAaHUH TI0 XHUMHH,
HEOO0XOUMBIX JUIs 00BSICHEHUS Ha0JII0JaéMbIX IIPOLIECCOB U SIBICHUM;

5) nmo3HaBaTenbHON, MHGOPMALMOHHON W YUTATEIbCKOM KYJIbTYpbl, B TOM YHCJE HaBBIKOB
CaMOCTOSITENIbHOW pabOThl C y4eOHBIMH TEKCTaMHU, CIPABOYHOW JHMTEPATypOH, IJOCTYIMHBIMHU
TEXHUYECKUMHU CPeJICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOY4YEHHUIO U MO3HAHMIO, JI0O03HATEIBHOCTH, TOTOBHOCTH U CHOCOOHOCTH K
€caM000pa30BaHuI0, IPOEKTHOM M HCCIEA0BATENbCKON NEATEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEeM;

®opMHUPOBAHUA KYJIbTYPbI 310POBbS

7) OCO3HAaHHA HECHHOCTH XU3HU, OTBETCTBECHHOI'O OTHOHICHUSA K CBOEMY 3JO0POBBIO, YCTAHOBKHU
Ha 370pPOBBIA 00pa3 JKU3HU, OCO3HAHUS TOCIEICTBUNA M HENPHITHS BPEAHBIX MPHUBBIYCK
(ymoTpeOneHuss ajakorojisi, HAapKOTHUKOB, KYypeHHWs), HEOOXOAMMOCTH COOJIOACHHUS TPaBUII
0e30MacHOCTH MPHU O0PAILEHUHN ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U pealbHOMN KU3HHU;

TpyaoBoro Bocnuranus

8) uHTEepeca K MPaKTUYECKOMY M3Y4EHUIO NMPO(ecCuil U TpyAa pa3aIMyHOro poja, yBaXXEHUE K
TpyAy W pe3yibTaTaM TpPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHUs
NpEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHOIO BBIOOpAa WHIAMBUAYAJIbHONW TPaeKTOPUU
POJOJDKEHU 00pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; YCHEemHON MpodecCHOHATBLHON NeATeNbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHH; TOTOBHOCTD a/IalITUPOBATHCS B IPOPECCHOHATIBHOI cpee;

IKOJOrHYECKOro BOCIUTAHUSA
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9) sKonornYecKu 1enecoo0pa3sHOro OTHOIICHUS K MPHUPOJIE KaK UCTOYHUKY KU3HU Ha 3emIe,
OCHOBE €€ CyLIeCTBOBaHMsI, IOHUMaHMs LIEHHOCTH 3J0pPOBOro M 0€30IacHOr0 oOpasa >KM3HH,
OTBETCTBEHHOTO OTHOWICHHS K COOCTBEHHOMY (H3MYECKOMY M ICHUXHYECKOMY 3/10POBBIO,
OCO3HAHMsI LICHHOCTHU COOJIIO/IEHHsI IIpaBUIl 0€30MacHOrO MOBEAEHUS MPH paboTe C BEIECTBAMH,
a TAaK)Ke B CUTYyaLUAX, YIPOKAIOIINX 310POBbIO U JKU3HU JIIOJEH;

10) crnocoOHOCTHM NPUMEHSTH 3HAHUS, MOJydaeMble NPHU H3YYEHUM XUMHHU, JUISl pEIeHHs
3a7]a4, CBSI3aHHBIX C OKPYXKAIOLIEH NPUPOJHOM CPENOW, IMOBBIIIECHHUS YPOBHS 3KOJIOTMYECKOMN
KYJBTYpBbl, OCO3HaHUS INI00ATBHOTO XapaKTepa SKOJIOTMYECKUX MpoOJIeM U IMyTell MX pelieHus
IIOCPEICTBOM METOJ0B XHUMMUH;

11) 5KOJIOTMYECKOr0 MBILIUIEHUS,, YMEHUS PYKOBOJACTBOBATHCA MM B I103HABaTEJIbHOH,
KOMMYHUKAaTUBHON ¥ COLIMAJIBHOM IIPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTampenMETHBIX Ppe3yAbTATOB BBIACISAIOT 3HAYMMbIE JUISI (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HaKT, cucrema,
IIPOLIECC, AKCIEPUMEHT MU JIp.), KOTOPHIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAY4YHBIX Y4E€OHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMH U3 ATHX NPEAMETOB (OPMHUPOBAThH NPEACTABICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JECHCTBUS (ITO3HABATEIbHEIC,
KOMMYHHUKATHBHBIE, PEryJIsSTHBHBIE), KOTOpbIE OOECreduBaOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILLECTBICHUIO YU€OHOM /1eATEIbHOCTH.

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHHS 00pa30BaTENIbHOM MPOrpaMMBbl 110 XUMUHU OTPAXKAIOT
OBJIQJICHUE YHUBEPCAJIbHBIMU II03HABATEIbHBIMU ACUCTBUSMH, B TOM YHCIIE:

Ba3oBbIMH 10rHYeCKHUMH AeHCTBUSIMHU

1) ymeHueM WuCHOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS IPH OCBOECHUU 3HAHUIL:
pacKphIBaTh CMBICA XMMHUYECKUX IOHATHHM (BBIIENATH MX XapaKTepHble MPU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C APYTUMH MOHITUSMH), UCTIONH30BATh MOHATHS Ui OOBSCHEHUS
OTJENbHBIX (DaKTOB W SBJIEHHH; BBIOMpAaTh OCHOBaHMS M KPUTEPHUM JJs KiaccuUKaLUU
XUMHYECKHUX BEUIECTB U XUMUYECKHUX PEAKIUI; YCTaHABINBATh IPUYNHHO-CIICICTBEHHBIE CBS3H
MEXy 00BEKTaMU U3YUEHUS; CTPOUTH JIOTHYECKUE PACCYXIE€HUS (MHIYKTUBHBIE, 1€JyKTUBHBIE,
10 aHAJIOTHH); 1E1aTh BBIBOJIbI U 3aKJIIOUEHUS;

2) yMEeHHEM IPHUMEHATh B IpOLECcCce MO3HAHUS MOHATHS (TMpeIMEeTHbIE U MeTalnpeMEeTHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XHMHH, NPEOOPa3OBBIBATH HIMPOKO
IOpUMEHseMble B XMMHUH MOJIENIbHbIE MPEACTaBICHUs — XUMHUYECKUH 3HaK (CUMBOJI 3JIEMEHTa),

XUMHUecKass (opMmyna M ypaBHEHHE XHMHUYECKOM peakiuu — TpU pelIeHUuu YydeOHo-
MIO3HABATENIBHBIX 3a1a4; C Y4YETOM OTUX MOJEIBHBIX IPEICTAaBICHUNM BBIABIATL U
XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU M3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U

XUMHUYECKHX pPEaKUuil; BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIIEACTBEHHBIE CBSI3U U
MNPOTHUBOPCUMA B HM3YYACMBIX HPOHCCCAX W ABJICHUAX, MpCAjiaraTb KPUTCPHUU OJId BBIABJICHUA
3THUX 3aKOHOMEPHOCTEH U MPOTUBOPEUMIA; CAMOCTOSATENILHO BEIOMPATH CIIOCO0 perieH s yaeOHOH
3aaun (CpaBHHMBATh HECKOJIBKO BapHAHTOB pEIICHUS, BbIOMpaTh HamOoJiee MOIXOJISIIHNA C
y4€TOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB);

ba3oBbiMH uccjaeaoBaTeJIbCKUMHI HeﬁCTBHﬂMH

3) yMeHHeM HCHOJb30BaTh MOCTaBJIEHHbIE BOIPOCHI B KayeCTBE MHCTPYMEHTA MO3HAHHUSA, a
TaKXXE€ B Kadye€CTBE€ OCHOBBI IJIsd q)OpMI/IPOBaHI/ISI TUIIOTE3bl 110 IIPOBEPKE MPaBUIILHOCTHU
BBICKA3bIBAEMBIX CYXICHHI;

4) mpuoOpeTeHHe OmbITa MO0 IUIAHWPOBAHUIO, OPTaHU3AIMH U TIPOBEICHUIO YUYCHHUECKHUX
HKCIEPUMEHTOB: YMEHHE HA0II01aTh 32 XO/I0M MPOLIECcca, CAMOCTOATENBHO POTHO3UPOBATh €ro
pe3ynbTaT, (GopMyaupoBaTh OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTaM MPOBEAEHHOTO OIIbITA,
UCCIIEIOBaHMsI, COCTABIISATh OTYET O MPOJIETaHHON padoTe;

Pa6oroii ¢ nnpopmanueit

5) yMmeHueM BbIOMpPAaTh, aHATU3UPOBATh U HHTEPIIPETUPOBATH HH()OPMAIHIO PAa3IMYHBIX BHJIOB
U GOpM IIPEICTABICHMS], NOTYYaEMYIO U3 Pa3HbIX HCTOUHUKOB (HayYHO-TIONYJISIpHAs INTepaTypa

13



XUMHUYECKOTO COZAEp)KaHus, CIpaBOYHble mocoOusi, pecypchl MHTepHeTa); KPUTHYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

6) yMEHUEM NPUMEHATH PA3JIUYHbIE METO/IBI U 3aIIPOCHI MIPH MOKCKE U 0TOOpEe MHPOPMALIUH
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JIJIsl BBINIOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTIpeNeIEHHOr0 THUMA; NPHOOpPETeHHE OMbITa B 00JACTH HWCIOJIb30BaHUS HH(POPMALUOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUM, OBJIa/ICHUE KYJIbTYpOH aKTUBHOT'O HCIIOIb30BAHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOMPAaTh ONTUMANbHYIO (opMy mpencTaBieHUs
uH(bOpMallMl U WUTIOCTPUPOBATH peIlaeMble 3a/ladydl HECIOXKHBIMA CXEMaMH, JUarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

7) yMeHHeM HCHOJb30BaTh M aHAIM3UPOBATH B Ipoliecce y4eOHOW M HCCiel0BaTeNIbCKON
NEeSITeIbHOCTH HH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYKarolel IPUPOJHON Cpeibl;

YHuBepcaJlbHBIMM KOMMYHHKATUBHBIMH J1eHCTBUSIMHU

8) yMeHueM 3agaBaTh BOMNPOCH (B XOA€ [UANOra W/WUIM JAUCKYCCHH) IO CYIIECTBY
oOcyxxgaemMoil Tembl, (OpPMYIMpOBaTH CBOM MPENJIOKEHUS OTHOCUTENBHO BBIITOJIHEHUS
MpEeAJIOKEHHOM 3a1a4u;

9) npuoOpereHHe OMBITA MPE3CHTAIMM  PE3YJIbTATOB  BBIIOJHEHHS  XHUMHUYECKOTO
JKCIepUMeHTa (J1abopaTOPHOTO OMBITa, JIAOOpATOPHOW pPabOTHl MO HCCIIEOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

10) 3aMHTEpEeCOBAaHHOCTh B COBMECTHOM €O CBEpCTHHUKAMU TIO3HABATENBbHOM U
UCCJIEIOBATEIbCKON JI€ATEIbHOCTU MPU PEUICHUM BO3HUKAIOIIMX IpoOJieM Ha OCHOBE yuéTa
Oo0IIMX MHTEPECOB U COIJIacOBaHMs MO3UIUN (0OCYXIeHUS, OOMEH MHEHHSIMH, «MO3TOBBIE
LITYPMbI», KOOPAUHALIUS COBMECTHBIX JAEHCTBUM, ONpPEIEICHIE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJITHCHHOW pabOTHI | JIp.);

YHuBepcalbHBIMH PeryJsiTUBHBIMU J1efiCTBUSIMH

11) yMeHneM caMOCTOSITENILHO ONPENENIATh LeNH e TeIbHOCTH, IUTAHUPOBATh, OCYILECTBIIATH,
KOHTPOJIMPOBaTh W MpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO03HaBaTelIbHBIX  3ajad,
CaMOCTOSATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKECHHBIA AITOPUTM JEHCTBUM IpU
BBIMOJIHEHUH 33JaHUA C Y4E€TOM MOJY4YEHHMsS HOBBIX 3HaHUM 00 H3ydaeMbIX OOBEKTaxX —
BEII[ECTBAX U PEAKLHUAX; OLICHUBATH COOTBETCTBUE ITOJIYYEHHOT'O pPe3yJIbTaTa 3asiBJICHHOW LIEIIN;

12) yMeHueM HCIONb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IPeJlaraeMble B YCIIOBUH 3a/IlaHHM.
INMPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPE3YyNbTATOB IO OCBOEHHIO 0053aTENbHOTO  COJEpIKaHus,
YCTAaHOBJICHHOTO JaHHOM TPUMEPHOW paboueld MpOrpaMMOMN, BBIJEISAIOT: OCBOCHHBIC
o0yyarolMMHUCsT Hay4yHbIE 3HAHUS, YMEHUS M CHOCOOBI JAEHCTBHM, crenudpuyueckue s
npeaMeTHoW oOnactu «XUMHS», BUIBl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.

[IpenMeTHble pe3ynbTaThl OTPAXarOT CHOPMUPOBAHHOCTh Yy OOYUYAIOUIUXCS CIEAYIOLIUX
YMEHHM:

8 kiacce

1) packpovisams cmbici OCHOBHBIX XHMHYECKHX TMOHSATHIA: aTOM, MOJIEKYJa, XHMHYCCKHIMA
AJIEMEHT, MPOCTOE BELIECTBO, CJIOXKHOE BELIECTBO, CMECh (OJAHOPOAHASI M HEOJAHOPOJHAs),
BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs M MOJIEKYJISpHas mMacca, KOJIWYECTBO BEIIECTBA, MOJIb,
MOJISIpHasl Macca, MaccoBas JIOJII XUMHUYECKOTO DJIEMEHTa B COCIMHEHUHU, MOISPHBIA 00BEM,
OKCHJI, KUCJIOTa, OCHOBAHHE, COJIb, DJIEKTPOOTPUIIATEIILHOCTh, CTETICHh OKUCIICHUS, XHMHUYECKast
peakiusi, Kiaccu(UKaMs PEeakiuil: peaklud COCTUHEHHS, PEaKIUU Pa3I0KEHUs, pPEeaKiiu
3aMEIIeHHs], Peakiiuu 0OMEHa, K30~ M YHAOTEPMUUYECKUE PEAKIINHU; TETUIOBOH d(PPeKT peakiuu;
PO aToMa, JEKTPOHHBINA CIIOM aToMa, aTOMHasi OpOUTallb, paiuyc aToMa, XMMUYecKas CBS3b,
MOJISIPHAsE U HETOJISIpHAss KOBAJICHTHAsl CBS3b, MOHHAs CBsA3b, MOH, KaTWOH, aHWOH, PacTBOD,
MaccoBasi 10Jisl BelecTBa (MPOLIEHTHAsI KOHIICHTPAIIHs) B PaCTBOPE;
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2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUCCKUX MOHATHH (CM. M. 1) ¥ MPUMEHSATH
9TH MOHATHUS IPU ONKMCAHUU BEIIECTB U UX MPEBPAILCHUI;

3) ucnonvbzosames XMMUYECKYIO CUMBOJIMKY JUIsS COCTAaBJICHUS (DOPMYIT BEIIECTB M ypaBHEHHIA
XUMHUYECKHUX PEaKIIHii;

4) onpedensimp BAICHTHOCTh aTOMOB 3JEMEHTOB B OWHAPHBIX COCJAWHCHUSX; CTEICHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; IPUHAIICKHOCTh BEIIECTB K ONpPeAeIEHHOMY
KJIACCy COEAMHEHHWH TO QopMyiaM; BHI XUMHYECKOW CBSI3U (KOBAJIGHTHAss W HOHHAs) B
HEOPraHMYECKUX COCAMHEHUSX;

5) packpvieamsv cmouicn Tlepuoamueckoro 3akona J[. M. MeHaeneeBa: JIeMOHCTPUPOBATH
MOHMMAaHUE MEPHUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOKEHHUS B
[Tepuonuueckoil cucteme; 3aKOHOB COXPaHEHHs MAaCChl BEIIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-
MOJICKYJISIPHOTO Y4YEHHUsI, 3aKOHa ABOTaJpo; OMKUCHIBATh U XapaKTEpPHU30BaTh TAOIMYHYIO (HOpMY
[Teprnomuueckoil CUCTEMbl XMMHUYECKUX JJIEMEHTOB: pa3jiMyaTh MOHATHUS «TJaBHAs MOJTPYIIa
(A-rpynna)» u «mobouynas noarpynna (b-rpymma)», manbsie U OOJbIIME MEPUOJIBI; COOTHOCUTH
0003HaueHHsI, KOTOpPBIE UMEIOTCA B Tabmuue «lleproamueckas cucreMa XUMUYECKUX AJIEMEHTOB
J. . MenneneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB XUMHYECKHX
DIIEMEHTOB (COCTaB W 3apsia siapa, oOInee YWCiIo SJICKTPOHOB M PacCHpeleNieHHe HUX 110
3IEKTPOHHBIM CJIOSIM);

6) rraccugpuyupoeams XUMHYECKHUE DJIEMCHTBI, HEOPraHHMUYCCKHE BELICCTBA; XMMHUYCCKHE
peaxiuu (1o YUCIy ¥ COCTaBY YYaCcTBYIOUIUX B PEAKI[UU BEIIECTB, M0 TEILIOBOMY 3P hEKTY);

7) xapaxmepuzosams (onucviéams) OOIIME XUMHYCCKHE CBONCTBA BEIISCTB Pa3IHYHBIX
KJIACCOB, MOATBEPXAasi OMHCAHWE MPUMEPAMU MOJIEKYISPHBIX YpaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUM;

8) npoecnozuposamv CBOWCTBAa BEIISCTB B 3aBHCUMOCTH OT HMX Ka4eCTBEHHOTO COCTAaBa;
BO3MOYXHOCTH MPOTEKAHHUSI XUMHYECKHIX TPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;

9) 6bluuUCHAMG OTHOCHTEIBHYIO MOJICKYISPHYIO M MOJISIPHYIO MAcCChl BEIIECTB; MaCCOBYIO
JIOJTF0 XUMHYECKOTO AJIeMEHTa 1o (hOpMyJie COeTMHEHHST; MACCOBYIO JIOJFO BEIIECTBA B PACTBOPE;
HIPOBOJUTH PAcUETHI 10 YPABHEHUIO XUMUYECKOH peakinu;

10) npumensims OCHOBHBIC OIEpAIMU MBICIUTECIBHON HCATEILHOCTH — aHAINW3 M CHHTE3,
CpaBHEHHe, 0000IIeHHe, CHCTeMaTH3alliilo, KJIacCU(UKAlMIO, BbISBIEHHE MPUYUHHO-
CIIEZICTBEHHBIX CBSI3€d — JII1 W3YYEHHUS CBOWCTB BEIIECTB M XHMHUYECKHX PEAKIIHA;
€CTeCTBEHHO-HAyUHblE€ METO/Abl T03HAaHWS — HaONIo/eHUe, HW3MEpEeHUe, MOJEIUPOBaHHE,
HKCIIEPUMEHT (peaibHbIN U MBICIICHHBIH);

11) cnedosams TpaBWIaM TONB30BaHMS XHMHUYECKOW MOCYHOil ¥ J1aDOpPaTOpPHBIM
o0opynoBaHWEM, a TakKe TNpaBWiIaM OOpamieHusi C BEIIeCTBAMH B COOTBETCTBHH C
UHCTPYKLHUSAMHU 110 BBIOJHEHHUIO J1a0OpaTOPHBIX XHWMHYECKUX OINBITOB MO MOJIYYEHUIO U
coOupaHHIO ra3000pa3HbIX BEIIECTB (BOAOPOJA U KHUCIOPOAA), MPUTOTOBIECHUIO PACTBOPOB C
OTNpeNeNI€HHOW MaccoBOM J1ofiell  pacTBOPEHHOTO BELIECTBA; IUIAHUPOBATb M IMPOBOAUTH
XUMHYECKHE JKCIIEPHUMEHTHI M0 PACTIO3HABAHHIO PACTBOPOB IINENOYEH M KHCIOT C MOMOIIBIO
UH/IUKATOPOB (JIaKMYC, (PeHOIPTATICHH, METUIIOPAHXK U Jp.).

9 kjaacc

B cocraBe mpeaMeTHBIX pPE3yNBTaTOB 110 OCBOCHHIO OOS3aTEIBHOTO  COJIEPKaHMS,
YCTaHOBJICHHOTO JIaHHOW TMPUMEpPHON pabouelt MmporpaMMoOil, BBIACNAIOT: OCBOEHHBIC
0o0ydJaronuMucs Hay4YHble 3HAHUS, YMEHHS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
npeaIMeTHOW o0nacTu «XUMHUS», BUIBl JEATEIBHOCTA TO TOJIYYSHHIO HOBOTO 3HAHHUS, €ro
WHTEPIPETAINH, TPE0OPA30BAHUIO U TPUMEHEHHUIO B PA3JINYHBIX YI€OHBIX U HOBBIX CHTYAITHsX.

[IpenMeTHbIE pe3yNbTaThl MPEIACTABICHBI OTPAKAOT CHOPMHUPOBAHHOCTH Yy OOYUYAIOUTUXCS
CIEAYIOIIUX YMEHUM:

1) packpvieamv cmblci OCHOBHBIX XMMHYECKHUX TOHSATHHA: XUMHUYCCKUH 3JICMEHT, aToM,
MOJIEKYyJla, HWOH, KaTHOH, aHHWOH, TMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
ANIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKasl peaKiusi, XUMHUYECKas CBS3b,
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TETUIOBON (P QEKT peakivu, MOJb, MOJSPHBIN 00BEM, PacTBOP; IEKTPOJIUTHI, HEITEKTPOIIHUTHI,
JNEKTPONIUTUYECKAST JUCCOLMAIUS, PEaKIMd HOHHOIO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHE, OOpaTUMbIE M HEOOpaTHMbIE pPEAKIHH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
peaKkiuu, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHCJICHHE U BOCCTAaHOBIEHHUE, aJUIOTPOIHS,
amM(pOTEepHOCTh, XUMHYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, METAUTNYECKasi), KPUCTAITMUECKas
pemérka, KOppO3usi METaJUIOB, CIUIaBbl; CKOPOCTb XUMHUYECKOW pEaKIHH, MpereiabHO
nonyctumas koHuentpamus (IIJIK) Bemecrsa;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUCCKHX MOHATHH (CM. M. 1) U IPUMEHSATH
9TH MOHATHS NPU ONUCAHUU BEIIECTB U UX MPEBPALLECHUI;

3) ucnonvzosames XUMUYECKYIO CUMBOJIMKY JUISl COCTAaBJICHUS (DOPMYIT BEIECTB M ypaBHEHHA
XAMHYECKUX PEAKIIUM;

4) onpedensimop BAJIEHTHOCTh U CTETMICHb OKHUCIICHHSI XMMHUYECKUX JJIEMEHTOB B COCAMHEHHSX
pPa3IMYHOTO COCTaBa; IMPHUHAJJIEKHOCTh BELIECTB K OMNPEICIEHHOMY KJIAcCy COEIMHEHUH IO
dbopMynaM; BUJ XUMUYECKOH CBS3H (KOBAJIGHTHAs, MOHHASI, METAJUIMUECKasi) B HEOPTaHUYECKUX
COCIMHEHUSX; 3aps] MOHA 10 XUMHYECKOH (opmylie; XapakTep Cpelbl B BOIAHBIX PacTBOpPax
HEOPraHMYECKUX COSAMHEHUMN, THIT KPUCTAITUYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

5) packpwisams cmwuicn Tepuoandeckoro 3akona J[. . MenjgeneeBa U 1eMOHCTPUPOBATH €ro
MOHMMAaHUE: ONKCHIBATh M XapaKTepu3oBaTh TaOnuuHyio (opmy Ilepuoguueckoil cucTembl
XUMHUYECKHMX 3JIEMEHTOB: pa3jiMyaTh MOHATUS «TJIaBHas moArpymnmna (A-rpynmna)» u «mnoOouHas
noarpynna (b-rpymnmna)», Manble W OoJblINe MEPUONbI; COOTHOCUTH O0O3HAYEHUS, KOTOPHIE
UMEIOTCS B IMEPUOJMYECKOM Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsl sipa, 00lee YUCIIO 3JEKTPOHOB U paclpeiesieHue ux
10 3JIEKTPOHHBIM CJIOSIM); OOBSCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COCIMHEHHH B Mpeaenax MajiblX MEpUOJOB U TIIABHBIX MOJATPYII ¢ YYETOM CTPOSHUS UX
aTOMOB;

6) raaccuguyuposams XUMHYECKHUE DSJIEMCHTBI, HEOPraHHUYECKHE BEIIECTBA, XHMHUYECKHE
peakuuu (1Mo YMCIy M COCTaBYy yYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TEIIOBOMY 3 dexTy, 1o
U3MEHEHUIO CTeTeHEel OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

7) xapaxmepuzoseams (ONUCHIBATH) OOIIKE U CIICHUPHUSCKUE XUMUUIECKHE CBOWCTBA MPOCTHIX
U CIOXHBIX BEHIECTB, TMOATBEPXKAasi OINUCAHUE MpPUMEpPaAMH MOJEKYISIPHBIX U HMOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIH;

8) cocmasnsime ypaBHEHHS SJIEKTPOJUTHYECKOW TUCCOMUAIIMN KUCIOT, IIEIOYeH U COJICH;
MOJIHBIE M COKpAIIEHHbIE YypaBHEHUS pEaKUil HOHHOro OOMEHAa; YpaBHEHMs pEeaKlUi,
MOATBEPXKJAIOIIUX CYIIECTBOBAHUE T'€HETHMYECKOM CBA3M MEXIY BELIECTBAMM PA3JIMYHBIX
KJIACCOB;

9) packpwisams cywHocms OKHCIATEIBHO-BOCCTAHOBHTEIBHBIX PEAKIMHA  MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

10) npoecHosuposams CcBOWCTBAa BEHIECTB B 3aBUCHMOCTH OT WX CTPOCHUS; BO3MOXKHOCTH
MPOTEKAaHUs XMMHUYECKUX MPEBPAILlEHUH B pa3IMYHbIX YCIOBUSX;

11) eviuucasims OTHOCHUTEIBHYIO MOJICKYJISPHYIO W MOJISPHYEO MAacChl BEIECTB; MacCOBYIO
JIOJTIF0 XMMHYECKOT'0 3JIeMeHTa 10 (GopMyJie COETUHEHHS; MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE;
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;

12) cnedosams TIpaBUIAM TIOJB30BAHUS XUMHYECKOHW TMMOCYyIOoH ©  J1aDOpaTOpHBIM
o0opyIoBaHMEM, a TakkKe NpaBWiIaM oOpalleHHs C BEIIeCTBAMU B COOTBETCTBHH C
UHCTPYKUHUSMU IO BBIMOJIHEHUIO Ja0OPaTOPHBIX XUMHUYECKHX OINBITOB IO MOJYYEHHUIO U
COOMpaHUIO ra3000pa3HBIX BELIECTB (aAMMHAKa U YTIIEKUCIOTO ra3a);

13) nposooums peakiyu, MOATBEPKIAIOIINE KAYSCTBCHHBIM COCTAaB Pa3IMYHBIX BEIICCTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOpHI-, OpoMHI-, UOAMI-, KapOoHatr-, docdar-, cuamkar-,

cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl AaMMOHMSI M HMOHBl H3YYEHHBIX  METaJlIOB,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaxX HEOPraHUUYECKUX BEILECTB;
14) npumensims OCHOBHBIC OIEPAIUU MBICIUTEIBHON AEATSIPHOCTH — aHAINW3 M CHHTE3,

CpaBHCHHC, 0606IJ_IGHI/IG, CUCTCMAaTU3allMI0, BHISIBJICHUC NPUYUHHO-CJICICTBCHHBIX CBSI3EH — JJIL
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M3Yy4YEHUs] CBOMCTB BEILECTB U XMMUYECKUX PEAKIUI; €CTECTBEHHO-HAYUYHbIE METO/IbI MO3HAHUS
— Ha0oieHne, U3MEPEHHE, MOJICTTMPOBaHHE, SKCIIEPUMEHT (peabHbI U MBICICHHBIN).
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TemaTuueckoe INIAHUPOBAHMUE 110 XUMHUH

8 kiacc, 68 u

Pa3nen, Tema, KoJIM4eCTBO Conep:xkanue Buabl gesiteJJbHOCTH 00y4aKOIIMXCS JJIeKTPOHHbIE
YacoB HA eé u3yyeHue (mogyepKUBaHUEM BbIIeJIeHbI BUIbI (uudgposbie)
JAeSITeJIbHOCTH VISl 00y4aIoIUXCH C oOpa3oBaTe/ibHbIE
OB3) pecypchl
Pazjen 1. [lepBonayanbubie Xumudeckue nouaTus (20 u)
Tema 1. Xumusi — BaHas ITpenmer xuMuu. Pojib XUMUHY B KU3HU o PackpbIBaTh CMBICIT H3y4aeMbIx | Poccuiickas
00J1aCTh €CTeCTBO3HAHUS H yesloBeKka. XuMus B CHCTEME HayK. MeTozsl MOHSTHUH. JJIEKTPOHHAs 1IKOJIa
NPaKTHYEeCKOH 1eATeJIbHOCTH MO3HAHUS B XUMHHU. Tera 1 BellecTna. . PackpbIBaTh POJIb XMMHHU B (POILI),
yejioBeka (54) dusnueckue CBONCTBA BEIIECTB. ATPEraTHOE | mpupojie M JKU3HHU YelIOBEKa, e CBsi3p ¢ | bUOInoTeKa
COCTOsIHME BellecTB. UUCThIe BelllecTBa U PYTHMH HAVKAMH, MHTEPaKTUBHBIX
cMecu. CriocoObl pa3eneHust cMecei. ° Pa3uuarth YUCTHIC BElleCTBA M | MATEPUAIIOB
duznUecKue ¥ XUMUYECKHE SBICHUS. CMecH: OJTHOPOHBIE U HeonHopoause | (Urok.1c.ru), Enunas
[Ipu3Haky U ycIoBuUs MPOTEKAHUS CMECH. KOJUICKIIUS
XUMUYECKHUX peakluuid. 3HAKOMCTBO C . Pasnuuath hu3HyYecKue u U(PPOBBIX
IpaBUJIaMu O€30MaCHOCTH U IpUEMaMu XUMHYECKHE SBICH. o0pa3oBaTeNbHbIX
paboThl B XUMHYECKOH J1abopaTopHH. R OmpeNesTh IPU3HAKY pecypcoB

JleMOHCTpaluH:
1. JJabopaTopHOe 000pyI0BaHHE.

2. Paznuunnie BHUJIbl XUMHYECKOU MOCYBI.

3. O6pa3ub! BemiecTB. 4. CriocoOsI
paszenenus cmecelt (puabTpoBaHue,
BBIITAPUBAHUE, TUCTHIUIALNS,
xpomarorpadus). JlabopaTopHubie u

npakTudeckue padorsl Jladopamopuuie
onvimui: Onrcanue PU3NIECKUX CBONCTB
BellecTB. Pasznenenue cMecu ¢ OMOILBIO

Maruuta. IIpakmuueckue pabomut.

XAMHYECKHUX PEAKIUH U YCIOBUSI UX
POTEKAHMUS.

° CnenoBath paBuiaM
MOJIb30BaHUSI XUMUYECKOW MOCY0N U
1a0opaTOpHBIM 000pyI0OBaHUEM, A
TaK)Ke MpaBujiaM 0OpaIeHus ¢
XHMHYECKHMH BEIlIECTBAMH B
COOTBETCTBUU C HHCTPYKIIHSIMH 10
BBITIOTHEHUIO TIPAKTHUECKUX PadoT.

° [TnarupoBaTh M MPOBOTUTH
XUMHYECKHIA SKCIIEPUMEHT 10
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Ne 1. IIpaBumna paGoTsl B 1TaOOpaTOpUH
U Ipu€MbI 0OpalieHus ¢ 1a00paToOpHbIM
000pyTIOBaHUEM.

No 2. Paznenenue cmeceit (Ha npumepe
OUYMCTKHU MOBaPEHHOM COJIN)

U3YyUYCHHIO U ONUCAHUIO (PU3NUECKUX
CBOIICTB BEIIECTB, CIIOCOO0B
pa3zeneHus cMecei BeIeCTB.

. Hcnons3oBarts npu
BBITTOJIHEHUH YUEOHBIX 331aHUH U B
Ipolecce UCCIIeI0BATENbCKON
JESTENIbHOCTH Hay4YHO-TIONYJISIPHYIO
JUTEPATYPY XMMUYECKOTO
COJIepKaHusl, CIIPAaBOYHbIE MaTepHalIbl,
pecypcsl HTEepHeTa.

. BeicTpauBath pa3BEpHYThIE
NUCHMEHHBIC M YCTHBIE OTBETHI C
ornopoi Ha uHQOpMaIHIO U3 ydeOHUKa
U CIIPABOYHBIX MaTEPHUAJIOB, FPAMOTHO
UCIIOJIb30BaTh U3yYEHHBIH
NOHATUMHBIN annapar Kypca XUMUHU

Tema 2. BemnectBa n

xumuuyeckue peakuuu (15 4)

ATOMBI M MOJIEKYJIBI. XUMUYECKUE
AIIEMEHTHI. 3HAKU (CHMBOJIbI) XUMUYECKUX
35eMeHTOB. [IpocThIe U CI10KHBIE BELIECTBA.
ATOMHO-MOJIEKYJIIPHOE yueHue. XUMHUecKas
¢dopmyna. BaeHTHOCTh aTOMOB XUMHYECKUX
AJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BeniecTB. OTHOCUTEIbHAS AaTOMHAs Macca.
OTtHocuTeIbHAs MOJIEKYJIIpHas Macca.
MaccoBas 1011 XUMHYECKOTO DJIEMEHTA B
coennHeHUU. OU3ndeckrne 1 XUMUYECKUE
ABJICHNs. XuMudeckas peakuus. [Ipusnaku

Y yCIIOBHUS NMPOTEKAHUSI XUMHUYECKUX
peakuuii. XMMUYECKUE YPABHEHUS.

TUnbl XUMUUECKUX peaklnui (COeMHEeHMS,
pasyIoKeHUs, 3aMelIeHus, 0OMeHa). 3aKOH

e [IpumeHsTH €CTECTBEHHO-
Hay4YHbIe METO/IbI TO3HAHUS (B TOM
quclie HabJII0IeHNe, MOICITUPOBAHNE,
9KCIIEPUMEHT) U OCHOBHBIE OTIE€paIHH
MBICIIUTEIIBLHOM IeITEILHOCTH
(cpaBHeHue, KnaccuuKams) 1is
W3YYCHHS BEIIECTB M XUMUIECCKHIX
peaKkuuu.

e  PackpbIBaTh CMBICIT H3y4aeMBIX
TOHATHH U 3aKOHOB M MIPUMEHSTH 3TU
TTOHATHS TIPU ONMCAHUU CBOWCTB
BEIIECTB M UX MPEBPAIICHUN.

e Paznunuare, ¢pusHUECKUE U
XAMHYECKHE SIBIIEHUSI, OOBSICHITH NX
CYITHOCTb C TOYKHU 3PEHHSI aTOMHO-

Poccuiickas
AJIEKTPOHHAS IIIKOJIA
(PO,
bubnuoreka
UHTEPAKTHUBHBIX
MaTepuaaoB
(urok.1c.ru), Enunas
KOJUTCKITUS

U (POBHIX
00pazoBaTeNbHBIX

pecypcoB
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coxpaHeHHus Macchl BemecTs. M. B.
JIOMOHOCOB — YUYEHBIM-IHIIUKIIONIEIUCT.
HemoncTpauyu Ouznyeckue sBIeHUS
(pactupanue caxapa B CTyNKe, KUTICHUE U
KOHJICHCALIUS BOJBI U T.[.). XUMHUYECKHE
ABJICHUS (TOPEHUE CBEYH, PA3JIOKEHHE
caxapa, B3auMO/ICHICTBUE CEPHOU KUCIIOTHI C
XJIOpUAOM Oapusi, pa3ioKeHNne THAPOKCHIA
meu(Il), B3amoericTBHE JKele3a ¢ Cepou,
B3alMO/ICIICTBHE JKee3a C pacCTBOPOM COJIU
meau(Il)). OnbIT, HITFOCTPUPYIOLTUI 3aKOH
coxpaHeHus Maccel. JIabopaTopHble u
npakTuueckue padbotsl JlabopaTopHbie
onbIThl: [Ipumepsl pu3nueckux sBIeHUI
(TutaBJIeHHE BOCKa, TasTHUE JIbJIA).
[IpuMeprl XUMHUYECKUX SBJICHUN
(mpoxanuBaHKe MEIHOU MTPOBOJIOKH,
B3aUMOJICHCTBUE MeJa ¢ KUCJIOTOH). Moaenu
aTOMOB M MOJIEKYJI.

Bviuucnenusn

— OTHOCHUTEIBHON MOJIEKYJISIPHOW MacChl
BEIIIECTB;

— MacCOBOM JI0JIM XUMHUUYECKOTO 3JIEMEHTA
1o popMyIie CoeTUHEHUS

MOJICKYJISIPHOTO YUCHHS.

e  OmnpenensaTs OpU3HAKU
XMMHUYECKHUX PEAKINi, YCIOBUS X
IPOTEKAHUSI.

e  OOBACHATH CYyLTHOCTD
(U3NYECKUX U XUMUYECKUX SIBIICHUH €
TOYKHU 3PEHUSI aTOMHO-MOJICKYIISIPHOTO
YUCHHSL.

e Knaccudunuponarb
XUMHAYECKHE PEaKInu (T10 YUCITy U
COCTaBy pearupyrommx u
00pa3yromuXCs BEIIECTB).

e CocrtaBuiath HopMyIIbl
OMHAPHBIX BEIIECTB 110 BAJICHTHOCTH U
OIIPENIENIATh BAJICHTHOCTb 110
(hopMyIiaM BElIeCTB.

e PaccraBisaTh KO3 HUIHEHTH B
YPaBHEHHUSX XUMHUECKUX PEAKIINH.

e (CrnenoBatrb mpaBuIaM
NOJIb30BAHUS XUMUYECKOM Mocy1oi n
1abopaTOpHBIM 000PYIOBAaHUEM, A
TaKXke MpaBuiaM oOpaleHus ¢
BEIIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSAMHU 10 BBIIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OTIBITOB.

e lcnonb3oBaTh npu
BBINOJIHEHUH Y4EOHbIX 3aJJaHUi U B
mporecce UCcciae0BaTeIbCKOn
JeSITeIbHOCTH HAyYHO-TIONYJISIPHYIO
JUTEPATYPY XUMHUYECKOTO
CoJIepKaHusl, CIPaBOYHbIE MaTepHAJIbI,
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pecypcel UaTepHera.

e  BricTpauBaTh pa3BEPHYTHIC
MMCBMEHHBIE U YCTHBIE OTBETHI C
oropoit Ha HHPOPMAIIHIO U3 YIeOHHUKA
U CIPaBOYHBIX MATEPHAJIOB, TPAMOTHO
UCIIOJIb30BaTh N3YUYEHHBIN
IOHSATUHHBIN annapar Kypca XuMuu

Pasznen 2. BaxxHeilimme npeacTaBuTe/im Heopranndeckux Bemiectn (30 1)

Tema 3. Bo3ayx. Kucsopoa.
Ilonsitue 06 oxcugax (5 u)

Bo3nyx — cmech razos. CoctaB Bo3ayxa.
Kucnopoa — 31eMeHT U MpoCcToe BEIIECTBO.
O30H — ayoTporHas MoauduKaus
kuciopoaa. Haxoxaenue kucnopoaa B
npupoze, GU3NIeCKue 1 XUMHYECKHE
CBOMCTBA (pEaKkLUy OKUCIICHUS, TOPEHHE).
VYcnoBusi BOSHUKHOBEHHUS U NTPEKPALCHUS
ropenust. [lonstue 06 okcumax. CrocoOb
HOJTy4eHHS KUCIIOPOAA B TaOOpaTopuu 1

MNPOMBIINIJICHHOCTH. HpI/IMCHeHI/Ie KucJjopoaa.

KpyroBopot kucinoposa B mpupoie.
TennoBoii 3¢ ekt XuMudeckoi peakiuu,
MOHSTHE O TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- ¥ SHJOTEPMHUUECKHUX PEAKIMSIX.
Tonnuso (He(Th, yroiab U METaH).
3arpsi3HEHUE BO3]lyXa, CIOCOOBI €ro
peIOTBpaLIeHHs. Y CUIEHHE TAPHUKOBOIO
addekra, pa3pyiieHrne 030HOBOTO CIOSL.
Hemonctpannu Bzanmonericteue gocdopa,
CEPBI U JKeJle3a ¢ KUCIOPOI0M (BO3MOXKHO
WCITOJTIh30BAHUE BHJICO-OTBITOB).
Omnpenenenue conepkaHus KMCI0poaa

B Bo3yxe. OMbITHI, I€MOHCTPUPYIOLIHE

e  PackpbIBaTh CMBICIT U3y9aeMbIX
MOHSTHH U TIPUMEHSATD 3TH OHITHS
IIPH ONIICAHUU CBOMCTB BEIIECTB M MX
IIPEBPALLECHUMN.

e  XapakTepHu30oBaTh (OMMCELIBATH)
COCTaB BO3yXa, PU3HYECKHE U
XHMMHYECKHE CBOMCTBA KUCIOPO/a,
CIIOCOOBI €ro MOJYYCHUS, IPUMCHCHHE
Y 3HAYCHUE B IPHPOJIC U JKU3HU
YeJI0BEKa.

e (CpaBHHBATh peaKlUu TOPEHUS U
MEJIJICHHOTO OKHCIICHHSI.

e  CoOupatp npuOOpHI 1715
MOJIYYEHUST KHCIIOpO/1a (BBITECHEHHEM
BOJIbI U BO3/1yXa).

e Pacro3HaBaTh OMBITHBIM ITYTEM
KHCIIOPO/I.

e lcmonb30BaTh XUMHYECKYIO
CUMBOIIUKY JIJIsl COCTaBIEHUS POpMYIT
BEIIECTB, MOJICKYJISIPHBIX YPABHCHHIMA
XUMHYECKHUX PEAKIHA ¢ yJacTHEeM
KHCIIOPO/IA.

e  OOBICHATH CYITHOCTh

Poccuiickas
AJIEKTPOHHAS IIKOJIA
(POILI),
bubnuoreka
UHTEePaKTHUBHBIX
MaTepuaioB
(urok.1c.ru), Enunas
KOJUICKIIHS

1 (ppoBBIX
00pa3oBaTenbHbIX

pecypcos
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YCJIOBHS BOSHUKHOBEHUS U IIPEKPaALICHUS
TOpPEHU.

JlabopaTropHble M NpaKkTHYeCKHEe PabOThI
Jlabopamopnstii onvim: O3HaAKOMJICHUE C
o0Opa3iamu OKCHJIOB.

[TpakTuueckas padota: Ne 3. [lonydenue u
coOupaHHe KHCI0pO/1a, U3YUYEHUE €ro
CBOWCTB.

Botuucnenus

— MOJIEKYJISIPHOM Macchl KUCIOPO/Ia U 030HA
Ha OCHOBaHHWHM aTOMHOM MacChl XMMHYECKOT'O
dJIEMEHTA

9KOJIOTHYCCKHX HDO6H€M, CBA3AaHHBIX C

3arpsi3HEHUEM BO3/1yXa.

e (CnenoBatrb IIpaBUIaM
0e30macHOi paboThI B T1abOpaTOpUn
MIPU UCTIOJIb30BAHUU XUMHUYECKON
HOCYIbl U 000PYAOBaHMS, A TAKKE
MpaBuUIaM OOpaIEHHs C TOPIOYNMH
BEILIECTBAMHU B OBITY.

e [lmanupoBaTh U OCYIIECTBIATH
Ha MMPAKTHKE XUMHYECKUE
9KCHEPUMEHTBI, IPOBOIUTD
HaOII0AE€HUS, A€JIaTh BEIBOIBI 110
pe3yibTaTaM 3KCIepUMEHTA.

e  Y4acTBOBaTh B COBMECTHOMN
paborte B rpymrie.

e lcnonb3oBath npu
BBINTOJIHEHUH Y4EOHBIX 3a/1aHUH U B
MIpOLIECCe HCCIIEI0BATENbCKOM
JesITeIbHOCTH HAyYHO-TIONYJISIPHYIO
JTUTEPATYPY XUMHUYECKOTO
COJIepKaHus, CIIPaBOYHbIE MaTepHaIbl,
pecypcbl HTepHeTa.

e  BricTpauBaTh pa3BEPHYTHIE
MUCHMEHHBIC U YCTHBIE OTBETHI C
OTopoil Ha MH(OpPMAIUIO U3 YUeOHHUKA
Y CIIPaBOYHBIX MaTEPHAIIOB, TPAMOTHO
UCIOJIb30BATh U3yYECHHBIH
MOHSATUHHBIN annapar Kypca XuMuu

Tema 4. Bogopona.
ITousiTHe 0 KHCIOTAX
H COJIfAX

Bonoponx — s3neMeHT U IpocToe BELIECTBO.
Haxoxnaenue B mpupose, puandeckue u
XMMHUYECKHE CBOMCTBA (Ha MpuMepe

L4 PaCKpLIBaTL CMBICJI U3YYACMBIX
MOHATUN U IMPUMCHSATDH 3THU IOHATHA
IIpH OITMCAaHNU CBOMCTB B€IICCTB U UX

Poccuniickas
AJICKTPOHHAS IIIKOJIA
(POIII),
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(59) B3aMMO/JICUCTBHUS C HEMETAJJIAMUA U OKCUJIAMH | TIPEBpALICHHUIA. bubnuoreka
METAIIJIOB), IPUMEHEHHUE, CTIOCOOBI e  XapakTepu3oBaTh (OMUCHIBATH) | AHTEPAKTUBHBIX
nonyueHusi. [loHaTre o KMCIOTaxX U COMSIX. (dbu3HYecKre U XUMUYIECKUE CBOHUCTBA MaTepuanoB
JleMoOHCTpalun BOJIOPOJIa, CIOCOOBI €ro NoJyYeHus, (urok.1lc.ru), Enunas
[Tonyuenue, cobupanue 1 pacrio3HaBaHUE NPUMCHCHHE. KOJUICKIUA
BOAOPOJA. e  CobGuparp nmpubop st 1 (bpoBbIX
FopeHHe BOaOpoOaaA. IIOJIyYEHHUS BOJIOPOA. 06p330BaTeHBHHX
B3anmopeiictBre Bogopoaa ¢ OKCUAOM e MCrosnp30BaTh XUMHYECKYIO pecypcoB
mezu(1l). CUMBOIIUKY JIJISl COCTaBJICHUS POPMYIT

BELLECTB, MOJIEKYJIIPHBIX YPABHEHUN
JlaGopaTopHble U NpaKkTH4YecKne padoThl XUMHYCCKHUX PEAKIHA C yIaCTHEM
Jlabopamopmuwiii onvim: BOZOPOJIA.
B3auMozeiicTBuEe KUCIIOT C METAJIJIaMU. e  Cef0BaTh IpaBIaM
Ipaxmuueckas paboma: 0e30macHoil paboTHI B 1Ta0OpaTOPHH
Ne 4. Tlonyuyenue u coOupanue BOAOpoO/Ia, [IPH MCTIOIB30BAHNN XUMHUUYECKOI
M3Y4CHHE €TO CBOHCTB. HoCy/ibl M1 000pYI0OBaHUS, a TAKKeE
paBuiiaM OOpaIleHuUs C TOPIOYNMHU
Butuucnenun 5 BEIIECTBAMHU B OBITY.
— MOJIEKYJIAPHOH MacChl BELIECTBA Ha e  II7aHMPOBATh 1 OCYILECTBIIATE
OCHOBaHUHU aTOMHOM MacChl XUMHUYECKUX Ha MIPAKTHKE XHMHIECKHE
SJICMCHTOB SKCHEPUMEHTBI, TPOBOJIUTH
HaOJIIOIeHUS], 1eJIaTh BEIBOALI 10
pe3ynbTaTam 3KCIEPUMEHTA.
e  YyacTBOBaTh B COBMECTHOM
pabote B rpymnme

Tema 5. KonuyecrBennbie Konnvectso Bemecrsa. Monb. MonspHas e  PackpbiBaTh CMBICT H3ydaeMbIx | Poccuiickas

OTHOLIEHUS B Xumuu (4 4) Macca. 3akoH ABoragpo. MossipHbIi 00BEM MOHATHI ¥ IPUMEHSTh 9TH MOHATHS, @ | DJIEKTPOHHAs MIKOJIA
ra3oB. Pacu€Thl 10 XMMUYECKUM YPABHEHHUSAM. | TAK)KE M3YUCHHBIC 3aKOHBI U TEOPUH (POLI),

JUISL pEILICHUs] PaCUETHBIX 3a/1ad. bubnnoreka
e  Bpruucadars MOISIpHYIO Maccy HHTCPAaKTUBHBIX
BEIIECTB; KOJUYECTBO BEIIECTBA, MaTepHuajIoB
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JeMoHCTpAIUS 00BEM Ta3a, Maccy BElIeCTBa; (urok.1c.ru), Enunas
OO0pa31ibl BEHIECTB KOJIUYECTBOM | MOJIb. e IIpoBOAUTHL PACUETHI 11O KOJUICKIIUS
YPaBHEHUSIM XUMUUYECKUX PEAKLIUMN: U (pOoBBIX
KOJINYECTBA, 00bEMA, MacChl BelecTBa | 00pa3oBaTEIbHBIX
Buiuucnenusn 10 U3BECTHOMY KOJIMYECTBY, 00BEMY, pecypcoB
— 00Bb€Ma, KOJIMYECTBA BELIECTBA Ia3a 0 €r0 | Macce PeareHToB WU IIPOIYKTOB
W3BECTHOMY KOJIMYECTBY BEIIECTBA WIIH peaKInm.
00bEMY; e  BricTpauBarh pa3BEpHyTHIE
— 00BEMOB ra3os I10 YPaBHCHHUIO PCAKIIMA HA | MUCbMEHHBIC U YCTHBIE OTBETHI C
OCHOBE 3aKOHA 00BEMHEIX OTHOIICHHUI Ira30B Onopof/'[ Ha I/IH(l)OpMaIII/IIO u3 y‘I€6HI/IKa
Y CIIPaBOYHBIX MaTepUAIIOB, TPAMOTHO
UCIIOJIB30BaTh N3yYEHHBIN
NOHSATUMHBIN annapar Kypca XUMUHU
Tema 6. Boaa. PacTeopsbi. @usnuecKue CBOKWCTBA BOJABLL. AHAIN3 U e  PackpsiBaTh CMBICT U3y4daeMbIx | Poccuiickas
IHonsiTue 06 OCHOBAHMSAX CHUHTE3 — METO/Ibl U3Y4YE€HHS COCTaBa BOJIBI. MOHSITUIA Y TIPUMEHSTh 3TH TTOHSTHSI 3JIEKTPOHHAS IIKOJIa
Sy XUMHYECKUE CBOMCTBA BOBI (PEAKIIUU C IpY ONMCaHUU CBOMCTB Bemects v ux | (POL),
MeTaJlIaMH, OKCHJIaMH METAIIJIOB U MIPEBPAICHHH. bubnuoreka
HEMETAILIOB). e  XapakTepuszoBaTh pusznueckue | HHTEPAKTHBHBIX
CocrtaB ocHoBanuii. Ilonsrue 00 U XUMHUYECKHUE CBOUCTBA BOJIbI, cé poJsip | MAaTCpHUAJIOB
HMHIAKATOpax. KaK PacTBOPUTEIIS B IPUPOAHBIX (Ul‘Ok.lC.l’u), Enunas
Bona xak pactBoputens. PacTBopsl. Ipoleccax. KOJUIEKIUS
PacTBOpHMOCTB BEILECTB B BOJE. e  COCTaBIATh YPABHCHHUS HU(PPOBBIX
HacplieHHble ¥ HEHACHIIIEHHBIE PACTBOPBI. XMUMHYECKUX PEAKIUi ¢ yIacTHEM 00pa3oBaTeNnbHBIX
MaccoBas 107151 BEIIECTBA B paCTBOPE. BOJIBL pecypcoB

Posb pacTBOpOB B IpUPOZE U B XKU3HU
yenoBeka. KpyroBopot Bozibl B IPUPOIE.
3arpsi3HeHue NpupoHbIX Boa. OxpaHa u
OUYMCTKA IPUPOJIHBIX BOJI.

JleMoOHCTpaL U1
DNEKTPOIN3 BOJBI; CHHTE3 BOJBL;

e  OOBACHATH CYLIHOCTb
9KOJIOTHYECKUX MTPOOIIEM, CBA3aHHBIX C
3arpsi3HEHUEM MPUPOTHBIX BO/,
CIOCOOBI OYMCTKH BOJBI OT MIPUMECEH,
Mepbl IO OXpaHEe BOJ OT 3arpsiI3HEHUS.

e [InaHupoBaTh M OCYLIECTBIISTH
Ha IPAKTHKE XUMUYECKUE
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B3aMMOJICHCTBHE BObI C METAJUIAMU

(Na, Ca) (BO3MOKHO HCITOJIb30BaHUE
BUJICOMATEPHAJIOB).

PactBopeHnue BelecTs ¢ pa3auyHOM
pPacTBOPUMOCTBIO.

HccnenoBanue pacTBOPOB KUCIOT U IIEJIOYEN
C TIOMOIIIbIO MHJIUKATOPOB.

JlaGopaTopHble U NpaKkTH4YecKne padoThl
Ilpakxmuueckas paboma:

No 5. ITpuroroBiieHuE pacTBOPOB C
OIpeNeNEHHON MaCCOBOU J10JIEH
PacTBOPEHHOTO BEIIECTBA.

Buviuucnenusn
— C UCHOJIb30BAHHUEM IIOHSATHS «MacCcoBast
JIOJISL BEILIECTBA B pACTBOPE»

9KCIIEPUMEHTBHI, IPOBOJUTH
HAOJIOCHNUS, 1€1aTh BBIBOBI 110
pe3yJIbTaTaM 3KCIEPUMEHTA.

e (CiienoBarh NpaBuiIaM
6e3omacHoil paboTsl B 1abopaTopun
IIPY UCIIOJIb30BAHUN XUMUYECKOU
MOCYJIbI U1 000PYAOBaHUSI.

e [IpoBOaUTH BBIYUCIIEHUS C
IIPUMEHEHUEM IIOHATHS «MaCCOBas
JI0JIs1 BEIIECTBA B PACTBOPE.

e lcnonb3oBarh pu
BBINOJIHEHUH Y4EOHBIX 3a/1aHUM U B
Ipolecce UCCIE0BATENbCKON
JEATEIIBHOCTH HAy4YHO-TIONYJIIPHYIO
JUTEpPATypy XUMUYECKOIO
COJIEpKaHus, CIIPABOYHBIE MAaTEpPHAIbI,
pecypcbl HTepHeTa.

e  BricTpauBaTh pa3BEPHYTHIE
NUCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha HHGOPMAIIHIO U3 YIeOHHKA
Y CIIPaBOYHBIX MaTEPHUAIIOB, IPAMOTHO
HCIIOJb30BaTh N3yYEHHBIN
NOHSTUHHBIN anmapar Kypca XuMuu

Tema 7. OCHOBHBIE KJIACCHI
HEOPraHUYeCcKHX
coequHenuit (11 u)

Knaccugukaius HeopraHn4eckux
COCTUHEHUH.

Oxcusipl: cocTas, Ki1accupuKausi(OCHOBHbIE,
KHUCIIOTHBIE, aM(OTEpHBIE,
HecoseoOpasyroliue),
HOMEHKJIaTypa(MeXIyHapoAHAs U
TpPUBHAJIbHASA).

[Tonydyenune u XuMHYECKHE CBOMCTBA

e KiaccudunupoBars u3ydaemolie
BEIIIECTBA 10 COCTABY U CBOWCTBAM.

e CocraBusaTh GOPMYJIbI OKCHUJIOB,
KHCJIOT, OCHOBAaHMH, COJIel M Ha3bIBaTh
HX TI0 MEXIYHApOIHON HOMEHKIATYpe.

e [IporHo3upoBaTh CBOMCTBA
BEILECTB Ha OCHOBE OOIINX
XUMHUYECKUX CBOMCTB M3YYEHHBIX

Poccuiickas
AJIEKTPOHHAS IIIKOJIA
(POILD,
bubauorexa
MHTEPaAKTUBHBIX
MaTepUaioB
(urok.1c.ru), Equnas
KOJUIEKITUS
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KHUCJIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX
OKCH/IOB.

OcHoBaHus: cOCTaB, Kinaccupuxams,
HOMEHKJIaTypa (MEeXyHapoHas U
TpUBHAJIbHAA), PU3NYECKUE U XUMHUYECKHE
CBOICTBa, CIIOCOOBI OJYUEHUS.

Kucnotsr: cocras, knaccuduxarmus,
HOMEHKJIaTypa, (pU3nuecKue u XUMUIEeCKHe
CBOICTBa, CIOCOOBI OTyUCHUSI.

Psan akTUBHOCTH METAJLIOB.

Conu (cpenHue): HOMEHKJIATypa, CIoCOObI
IIOJIy4E€HUS, B3AMMOJICHCTBHUE COJIEHN C
MeTaJlJIaMH, KUCIIOTaMHU, IIeI0YaMu 1
COJISIMHU.

['eHeTnyeckas CBSI3b MEXAY KlaccaMu
HEOPraHUYECKUX COEAMHEHUN.

JleMoHCTpanuu

OO0pa3iibl HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

B3anmopeiicTBre pacTBOpa CEpHON KUCIOTBI
¢ okcuaom meau(Il).

Peaknusa HelTpanu3anum.

BrITecHEHNE OTHOTO MeTa/u1a JPYTUM U3
pacTBOpa COJIH.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThl
Jlabopamophule onvimut:

B3aumoseiicTBue KUCIOT C METaJNIaMHU.
[ToryueHne HepacTBOPHUMBIX OCHOBAHUH.
B3aumoselicTBue HepacTBOPUMBIX
OCHOBAHUH C KHCIOTAMM.

KJIACCOB/TPYII BELECTB, K KOTOPBIM
OHHU OTHOCSITCSL.

e  CocTaBisTh MOJIEKYJISIPHbIE
YpaBHEHUs PEaKLUH,
WUTIOCTPUPYIOIIUX XUMHYECKHUE
CBOMCTBA U CIIOCOOBI NOTYYECHUS
BEIIIECTB M3yYCHHBIX KJIACcCOB/TPYII, a
TaKXke MOJITBEPHKIAIOLINX
TCHETHYECKYIO B3aMOCBSI3b MEXTY
HUMH.

e [Ipon3BOINTH BEIYMCIICHUS 110
YPaBHEHHUSIM XUMHUYECKUX PEAKITHA.

e [InanupoBaTh U OCYLIECTBIATD
Ha MPaKTHKEe XUMHUYECKHUE
9KCIEPUMEHTBHI, TPOBOIUTH
HaOJIr0/1eHUs, 1eJ1aTh BBIBOJIBI IO
pe3yabTaTaM dKCIIePUMEHTA.

e (CrnenoBatrb paBuIaM
6e3omacHoil paboThl B 1abopaTopuu
MIPH UCTIOTH30BAaHUN XUMHUYECKON
HOCY/Ibl U 000PYIOBAHMSL.

e lcnosb30BaTh Ipu
BBINTOJIHEHUH YYEOHBIX 3a/1aHUH U B
IIpolLecce UcCIe10BaTeabCKON
JeSITeIbHOCTH HAyYHO-TIONYJISIPHYIO
JUTEPATYPy XUMHUIECKOTO
COJIep KaHusl, CIIPaBOYHbIE MaTepHAIIBI,
pecypcbl HTepHeTa.

e  BricTpauBaTh pa3BEPHYTHIE
MUCHMEHHBIE U YCTHBIE OTBETHI C
omopoit Ha HHPOPMAIIHIO U3 YIeOHUKA

U (GpOBBIX
00pa3oBaTeNbHBIX

pecypcos
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Paznoxenune ruapoxcuna meau(Il) npu
HarpeBaHUMU.

Ipaxmuyeckas paboma:

No 6. PerieHue skcriepuMeHTaIbHbIX 3a/1a4 10
TeMe «OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
COCTUHEHUNY.

Butuucnenus
— 110 YPAaBHEHUSIM XUMHUUYECKUX PEAKIUI

Y CIIPaBOYHBIX MaTEPHAIIOB, IPAMOTHO
HCIIOJIb30BaTh U3y4YEHHBIN
NOHATHHHBIN anmapar Kypca XuMUu

Pa3znen 3. llepuoanuecknii 3axon u [lepuoguyeckas cucrema

CtpoeHue

atoMoB. XuUMHu4YecKas cB3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIbHBIE peakuuu (15 1)

XuMH4YecKuXx 3j1eMeHTOB JI. 1. MeHaelieeBa.

Tema 8. Ilepuoanuecknii
3akoH U Ilepuoanueckas
CHCTEMA XUMHYECKHX
sieMenToB J[. 1. MeHpaeseeBa.
Crtpoenue atoma (7 4)

[TepBble MONBITKH KJ1acCU(PUKALIUU
XUMUYECKHX 1eMeHTOB. [IoHATHE 0 rpynnax
CXO/IHBIX 3JIEMEHTOB (I11€JI0YHbIE U
LIEJIOYHO3EMEIIbHBIE METALIIBL, FAJIOTEHBI,
UHEPTHBIE Ta3bl).

DneMeHTHI, KOTOpble 00pa3yloT aM(poTepHbIe
OKCHUJBI U TUIAPOKCUIBIL.

Ilepnonnueckuii 3akoH u Ilepuonnueckas
CUCTEMa XUMUYECKUX DIIEMEHTOB

. 1. Menneneesa. Ilepuonsl, rpynisl,
noArpymnnsl. PU3HYECKUN CMBICIT
MIOPSIIKOBOTO HOMEPA AJIEMEHTAa, HOMEPOB
nepuoza u rpynmnsl. CTpo€HHE aTOMOB.
CocraB atroMHBIX saep. M3oTonsl.
OnexTpoHbl. CTPOEHHE NEKTPOHHBIX
000J104€K aTOMOB MEPBHIX20 XUMHUUECKUX
aneMeHToB llepuoanueckoii cucremsr 1. 1.
Menneneesa.

XapakTepuCTUKa XUMUYECKOI'0 3JIEMEHTA 110

e  PackpbIBaTh CMBICI
NEePUOIUYECKOTO 3aKOHA.

e [loHumarts CymecTBOBaHUE
MEPUOJNYECKON 3aBUCHMOCTH CBOMCTB
XUMHYECKHUX 3JIEMEHTOB (M3MEHEHUE
paanycoB aTOMOB U
ANEKTPOOTPHUIATETFHOCTH )H HX
COEAMHEHHH OT MOJIOKEHHUS B
NEePUOINYECKON CUCTEME U CTPOCHHUS
aToMa.

e  YcTaHaBIAMBATH CBS3b MEXKIY
[I0JIO)KEHHUEM DJIEMEHTA B
[EePUOJINYECKON CUCTEME U CTPOCHUEM
€ro atoma (CocTaB U 3apsi spa, ooIiee
YUCJIO AJIEKTPOHOB U pacipeiesieHue
HX TI0 SJIEKTPOHHBIM CIIOSIM).

e [IporHo3upoBaTh XapakTep
W3MEHEHUS CBOWCTB 3JIEMEHTOB U UX
COCIMHEHUH 10 TPYITaM U TTeproIaM

Poccuiickas
3JICKTPOHHAS IIKOJIA
(PO,
bubnuoreka
UHTEPAKTHUBHBIX
MaTepuaaoB
(urok.1c.ru), Enunas
KOJUTCKITUS

U (POBBIX
00pa3zoBaTeNbHBIX

pecypcoB
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ero nosokeHuto B [leproauyeckoit cucreme
. . MenneneeBa. 3HaueHue
ITepuoanueckoro 3akoHa u [lepuoandeckoi
CHUCTEMbI XUMHYECKUX JIEMEHTOB JIJIs
pa3BUTHS HAyKU U npakTuku. /. U.
MeneneeB — y4€HbIN, IIEJAror U
rpakJIaHUH.

JdeMoHcTpannmn

KopoTkonepuoHas u JyIMHHOIIEpUOAHAS
dbopmsl [Tepuoanueckoil cUCTEMbI
xumuueckux anementoB .M. MeHnieneena.
O3HakoMJICHHE C 00pa3liaMy METaIOB U
HEMETaJIOB.

JlabopaTropHble M NpaKkTHYeCKHEe PAdOTHI
Jlabopamopmuwiii onvim:

BzaumopeiicTBre ruapokcuaa UHKA C
pacTBOpaMH KUCJIOT U LIEN0YEH

[Tepronueckoit CUCTEMBI.

e  XapakTepu3oBaTb XUMUYECKHE
3JIEMEHTHI NIEPBBIX TPEX MEPUOJIOB,
KaJIusl, KaJIbLUS [0 UX TOJIOKEHUIO B
IIepnonnueckoii cucreme
. . Menneneena.

e (CiienoBarh IpaBuiIaM
6e3omacHoil paboThl B TabopaTopun
IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCYJIbl U 000PYIOBAHHSL.

e BricTpauBarh pa3BEpHyTHIE
MUCHbMEHHBIC U YCTHBIE OTBETHI C
ornopoit Ha HHGOPMALIHIO U3 YIeOHHKA
U CIPAaBOYHBIX MaTEPHUAIOB, FPAMOTHO
UCIIOJIB30BaTh N3y4YEHHBIN
MOHSTUHHBIN anmapar Kypca XuMHuH.

e lcnosb30BaTh Ipu
BBITIOJTHEHUH Y4€OHBIX 3aJaHUM TEKCThI
y4eOHHUKa, CIIpaBOYHbIE MaTEPUAIIbI
(ITepuonnueckyro cucreMy
XUMHYECKHX DJIEMEHTOB
. Y. Menneneesa, Tabiuiry
pPacTBOPUMOCTHU KHUCJIOT, OCHOBaHUH U
COJIEH B BOJIE, DJIEKTPOXUMUYECKUAN PAL
HanpsKEHUH METaJIOoB).

e lcnosnb3oBaTe Ipu
BBINOJIHEHUH YU4EOHBIX 3aJJaHUi U B
MpoLIecce UCCIeI0BaTENbCKOM
NESATENIBHOCTH HAy4YHO-TIONYJISIPHYIO
JAUTEpaTypy XUMHUYECKOTO
COJIEpKaHusl, CIIPABOYHbIE MaTEpPHAJIbI,
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pecypcsl UnTepHera

Tema 9. XuMu4yeckasi CBf3b.
OKHuCINTEIBHO-
BOCCTAHOBHMTE/IbHbIC PeaKIUH
84)

DIEKTPOOTPUIIATEIIEHOCTh AaTOMOB
XUMHYECKHX 3JIEMECHTOB.

XuMu4eckas CBsI3b (MOHHAS, KOBAaJICHTHAS
HOJISIPHAS. ¥ KOBAJICHTHASI HETIOJISIPHAST).
CreneHb OKUCIICHHUS.
OKHUCIIUTEIIEHO-BOCCTAHOBUTEIIEHBIC
peakiuu (OBP). [Ipouieccsl okucnenus u
BOCCTaHOBJIEHHs. OKHCIUTENN U
BOCCTaHOBHUTEIIH.

JleMoOHCTpaL U
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peakLuu: TOPEHHE, PEAKIIMH Pa3I0KEHuS,
COEIMHEHUs

e  PackpbIBaTh CMBICI U3y4aeMbIX
MOHSITHM.

e  OnpenensaTh BUJI XUMHUYECKON
CBSI3H B COCIMHCHHH.

e  Omnpenensith CTENEHb
OKHCIICHUS XUMHYECKOTO JICMEHTA 10
(hopMyite ero coeTuHEHUS.

e  Omnpenensarb dJIEMEHT
(BEIIECTBO) — OKHCIIUTEIb U DJIEMEHT
(Be1IecTBO) — BOCCTAHOBUTEID.

e  OOBACHATH CYIIHOCTh
MPOIIECCOB OKUCIICHUS U
BOCCTAHOBJICHHSI.

e  CoCTaBATH JICKTPOHHBII
OanaHC ¢ y4€TOM UMciIa OTAAHHBIX U
MIPUHSTHIX YJICKTPOHOB.

e (CocraBusiTh ypaBHEHHE
OKHUCJIMTEHbHO-BOCCTAHOBUTEILHON
peaKIu.

e lcnonb3oBaTh pu
BBIMIOJTHEHUH YY€OHBIX 3aJaHUI TEKCThI
yueOHHUKa,

e  CIIpaBOYHBIC MaTEpUAJIbI
(epruoINYECcKyI0 CUCTEMY
XAMHYECKHUX DJICMEHTOB
. U. MenneneeBa, Tabuily
pacTBOPUMOCTH KHUCJIOT, OCHOBAHUH U
CoJIel B BOJIE, DJIEKTPOXUMUYECKUN P
HaNpsLKEHUH METaJlIoB)

Poccuiickas
3JICKTPOHHAS IIIKOJIa
(POII),
bubnuoreka
UHTEPAKTHUBHBIX
MaTepHaJIOB
(urok.1c.ru), Enunas
KOJIJIEKIHUS

U (POBBIX
o0pa3oBaTeIbHbIX

pecypcos
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9 kJjacc, 68 u

Paszpges, Tema, KoJIM4eCTBO Conep:xanue Buabl nesiTe/IbHOCTH 00y4aI0IMXCH DJIeKTPOHHbIE
4acoB Ha eé n3yyeHue (mogyepKUBaHUEM BblJIeJIeHbI BU/IbI (undposbie)
AesITeJIbHOCTH /1JIs1 00y4aI0IMXCH C o0pa3oBaTe/ibHbIE
OB3) pecypcbl
Pasjen 1. [lepBonavanbHbie Xumuieckue nousaTus (20 v)
IloBTOpEeHue u yriryojieHue [lepuonnueckuii 3akoH. [lepuonnueckas e  XapakrepusoBarh XumMH4eckue | Poccuiickas
3HAHUI OCHOBHBIX Pa3/ieJioB CHUCTEMa XMMHUYECKUX DIIEMEHTOB 3JIEMEHTHI NEPBBIX TPEX NEPUOIOB, 3JIEKTPOHHAS IIKOJIA
Kypca 8 kiaacca (5 v) . 1. Menneneea. CTpoeHHe aTOMOB. KaJIusl ¥ Kanblys 1o ux nonoxenuo 8 | (POLI),
3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB Iepuoauueckoii cucreme bubnuoreka
XUMUYECKUX AJIEMEHTOB MEPBbIX TPEX . 1. Menneneesa. MHTEPaKTUBHBIX
Mepruoa0B, Kajius, KaJIbLIUA 1 UX COCOUHCHHUI ° Knaccuduimposars ¥ Ha3pBaTh | MATEPHUAIOB
B COOTBETCTBUU C IMOJOKECHUEM DJIEMEHTOB B HEOPraHWYEeCKHE BEIIECTBA U3VUEHHBIX (UrOk.lC.rU), Enunas
MIEPUOJNYECKON CUCTEME U CTPOCHHUEM UX KJIACCOB. KOJUJIEKIUS
4TOMOB. e  OmnuceBath o0uIHe XHMIYecKue | WHPPOBBIX
Knaccudukanust 1 HOMeHKIIaTypa CBOWCTBA BEIIECTB PA3INIHBIX o0pa3oBaTeNbHbIX
HEOPraHWYECKHX BEIIECTB (MEKIAYHAPOIHAS | kiaccoB, 110 JITBEPKAATh CBONCTBA pecypcoB

U TpUBHAJIbHAs). XUMUYECKHE CBOMCTBA
BELIECTB, OTHOCALINXCA K Pa3IUYHbIM
KJIacCaM HEOPTaHWYECKUX COCIMHEHUM, UX
TEHETUYECKAs CBSA3b HEOPraHUYECKUX
BEIIECTB.

CrpoeHue BeniecTBa: BUIbl XUMUYECKON
CBSI3M U TUIIBI KPUCTAIIIMYECKUX PELIETOK.
3aBHCHUMOCTb CBOMCTB BELIECTB OT MX
CTPOEHHUS.

JleMoOHCTpaLun
1. Mozienu KpucTasIn4ecKuX pemeToK
HCOPTaHNYCCKUX BEIICCTB.

MIpUMepaMu MOJIEKYJIIPHBIX ypaBHEHUIN
XUMHUYECKHUX PEAKIIHM.

e  OmnpenensaTs BUI XUMUYECKOU
CBSI3M U TN KPUCTAJUINYECKOU
PEIIETKY BELIECTBA.

e IIporHo3upoBaTh CBOMCTBA
BEIIECTB B 3aBUCUMOCTHU OT UX
CTPOCHHUA.

e  BricTpauBaTh pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
OTIopoi Ha MH(OpPMAITUIO U3 YUeOHHKA
U CIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO
HCII0JIb30BATh N3Y4YEHHBII
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2. KopoTkoneproiHast 1 JUITMHHOTIEPHUOAHAS
dopmer [Teproaudeckoii CUCTEMBI
xuMu4ueckux dyemenToB [. . MengeneeBa

NOHATHIHBIN anmapaT Kypca XUMHUU.

e lcnosb3oBaTh Ipu
BBIIIOJTHEHUM Y4€OHBIX 3aJjaHUI U B
Ipolecce UCCIIEeI0BATENbCKON
JESTENIbHOCTH Hay4YHO-TIONYJISIPHYIO
JUTEPATYPY XUMUYECKOTO
COJIepKaHusl, CIIPABOYHbIE MaTEepHaJIbI,
pecypcsl MHTEpHETA

Tema 1. OcHOBHBIE

3aKOHOMEPHOCTH XUMHYECCKHX

peaxkuuii
(44)

Knaccugukanus XaMIYecKuX peakiui 1o
pas3JIMYHBIM NIPU3HAKaM (II0 YUCITY U COCTaBYy
YYacCTBYIOUIMX B PEAKI[UH BEILECTB, 10
TerioBoMy 3G (HeKTy, M0 U3MEHEHUIO
CTENEHEW OKUCIEHUSI XUMHUUECKHUX
3JIEMEHTOB, 110 OOPAaTUMOCTH, IO YYaCTUIO
KaTajan3aTopa). DK30- U SHAOTEPMUUYECKUE
peaKkuuy, TePMOXMMUYECKHE YPaBHEHHUS.
ITonsiTHE O CKOPOCTH XMMHYECKOW PEaKINH.
IToHsITHE O TOMOTEHHBIX U F€TEPOTE€HHBIX
peakuusx. [lonstue 06 06paTUMBIX U
HEOOPaTHUMBIX XMMUYECKUX PEaKIUsX.
[TonsiTHE O XUMUYECKOM PaBHOBECHHU.
@DakTOpHl, BIUSAIOLIUE HA CKOPOCTh
XUMHUYECKON peaKlMU U TOJI0KEHUE
XUMHYECKOTO PABHOBECHS.
OKHCTUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUI
(971eKTPOHHBIN O6aJaHC OKUCIUTEIBHO-
BOCCTAHOBUTEJIHLHON PEAKIINH).
JleMoHCTpanuu

1. 3aBHCHMOCTB CKOPOCTH XUMHYECKOU
pEaKIMU OT PA3TUYHBIX (PAKTOPOB.

2. Bo3zgeiicTBre Karann3aTopa Ha CKOPOCThb

e  PackpbIBaTh CMBICI H3y4a€MbIX
HOHSTUN U IPUMEHSATh 3TU MOHITUS
IIPY OIIMCAHHUU CBOMCTB BEILIECTB U UX
IIPEBPALLECHUMN.

e Knaccudunmponars
XUMHMYECKHUE PEAKIIUH 110 PA3JINYHBIM
IpHU3HAKaM.

e  VYcraHaBnMBaThb 3aBUCUMOCTb
CKOPOCTH XUMHUYECKOW PEAKIINHU OT
pa3INYHbIX (HAKTOPOB.

e [IporHo3upoBarb BO3MOKHOCTH
MPOTEKAHNUS XUMHUECKUX
IPEBPALICHUN B Pa3JIMYHBIX YCIOBHSIX.

e  Omnpenensatb OKUCIUTETb U
BoccTaHoButenb B OBP.

e  CocCTaBIATh 3JIEKTPOHHBIN
OanaHc peakLuu.

e [Ipou3BOAUTH BHIUKCIEHHUS 110
XUMHYECKUM YPaBHEHUSIM.

e  BricTpauBaTh pa3BEPHYTHIE
MICBMEHHBIE U YCTHBIE OTBETHI C
omopoit Ha HHPOPMAIIHIO U3 YIeOHUKA
U CIPaBOYHBIX MATEPHAIIOB, TPAMOTHO

Poccuiickas
AJIEKTPOHHAS IIKOJIA
(POILI),
bubnuoreka
UHTEePaKTHUBHBIX
MaTepuaioB
(urok.1c.ru), Enunas
KOJUICKIIHS

i (ppoBBIX
00pa3oBaTeNbHBIX

pecypcos
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XUMHUYECKON peaKIiH.

3. Ilpumepsl HEOOPATHUMBIX U OOpATHMBIX
peaKkIui.

4. CMelieHre paBHOBECUSI XUMUYECKON
peaxIuu.

Buotuucnenus

— KOJIMYECTBA BeIeCTBa, 00bEMa U MacChl
peareHTOB WJIM MPOAYKTOB [0 YPAaBHEHUSIM
XUMUYECKHUX PEaKInid

UCIIOJIb30BaTh U3y4YEHHBIN
MOHSATUMHBIN anmnapar Kypca XMMHUU.

e lcnonb3oBarh pu
BBIIIOJIHEHUH Y4EOHBIX 3a/1aHUl U B
IIPOLIECCE MCCIIEN0BATENbCKOU
JEATEIIBHOCTH HAY4YHO-TIOYJIIPHYIO
JUTEPATYPY XUMUYECKOTO
COJIEpKaHus, CIIPABOYHBIE MAaTEpHAIbI,
pecypcbl HTEpHETA

Tema 2. DekTpoanTHYECKASA
JQUCCOHAINA. XHMHYEeCKHe
peakuuu B pacTBopax

84)

Teopust 3AEKTPOTUTUYECKON AUCCOLUALINH.
DJIEKTPOJIUTHI U HEAJICKTPOJIUTHI.

Kartnonsl, annonsl. MexaHu3M JUCCOIIHAITHNA
BEILIECTB C Pa3JIMYHBIMU BUJIAMH XUMUYECKOU
cBs3u. Crenenb pucconnanuu. CHUIbLHEBIC H
CIa0bIe AIMEKTPOJIUTHI.

Peaxiiuu noHHOTO OOMEHA, YCIIOBUS UX
nporekanus. IoHHbIe ypaBHEHUS PEaKLUN.
XHUMHUYECKHE CBOICTBA KMCIIOT, OCHOBAaHUM B
colieil B CBETe MpeACcTaBIeHu 00
ANEKTPOIUTHYECKON Aucconuanuu. Cpena
pactBopa. [IoHsaTHE 0 THAPOIU3E COJIEH.
KauecTBeHHBIE peaky HA KATUOHBI U
aHHOHBI.

JleMoOHCTpaL U1
DnekTpuydeckas MpoBOJUMOCTb PACTBOPOB

e  PackpbIBaTh CMBICI U3y4aeMbIX
MOHSITUH, @ TAKKE CMBICI TEOPUU
AJICKTPOJIUTUYECKON JUCCOIHAITIH.

e  OOBLIACHATEL NPUUYNHEL
DJICKTPOIPOBOAHOCTH BOAHEIX
pacTBOPOB.

e CocraBisTh ypaBHEHHS
JHUCCOIHAIINH KHUCJIOT, IIeJIOUeH 1
COJIEH, TIOJIHBIE U COKpAIIEHHBIE
HMOHHBIE YPaBHEHUS XUMHUYECKHUX
peaxIuii HOHHOTO OOMEeHa.

e [lnanupoBaTh U OCYIIECTBIATH
Ha IIPaKTUKE XUMHYECKUE
SKCTIIEPUMEHTBI, TPOBOIUTH
HaOIIIOICHUS, JIeJIaTh BBIBOBI 110
pe3ysbpTaTaM dKCIIEpUMEHTA.

e (CnepoBaTh mpaBUIaM
6e3omacHoil paboThl B 1abopaTopuu
MIPU UCTIOJIb30BAHUN XUMHYECKOM
MOCYZBI U 000PYTOBAHUSI.

Poccuiickas
AJIEKTPOHHAS IIKOJIA
(POILI),
bubnuoreka
UHTEePaKTHBHBIX
MaTepuaaoB
(urok.1c.ru), Enunas
KOJUTEKIIUS

1 (ppoBBIX
00pa3oBaTeNbHBIX

pecypcos

32




BEILIECTB; JIBKEHUE HOHOB B DJICKTPUUECKOM
noJe.

OMBITHI, WIUTIOCTPUPYIONINE TPU3HAKH
NPOTEKaHUS PEaKIUi HOHHOTO OOMEeHa.
OmBITHI 11O OIIPEIETICHUIO CPEBI B PACTBOPAX
coJieii (XJopuaa HaTpus, KapOoHaTa HATpus,
XJIOpHUa IIUHKA).

JlaGopaTopHble H MpaKkTH4YecKne padoThl
Jlabopamopmuwiii onvim:

Peakuuu nonHnoro oOMeHa B pacTBOpax
IEKTPOJIUTOB: cyibdaTta meau(I)u menoun,
KapOoHaTa HATPUS U COJISTHON KUCIIOTHI,
peaKuus HEUTpaIu3auuu MEKITY
TUAPOKCHUIOM KaJIUs U COJISTHOM KUCIIOTOM.

Ilpakmuueckas paboma:
Ne 1. Pemrenne skciepuMeHTANIBHBIX 3314 110
TEME.

Buviuucnenusn
— I10 ypaBHeHI/ISIM XUMHUYCCKUX peaKHI/Iﬁ

e [Ipou3sBOANUTH BBIUUCIICHHUS 110
XUMHUYECKHM YPAaBHEHUSIM.

e  BricTpauBaTh pa3BEPHYTHIC
MMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit HanHGOpPMAITHIO U3 YIeOHHKA
U CIIPaBOYHBIX MAaTEPHUAIIOB, TPAMOTHO
UCIIOJIb30BaTh U3y4YEHHBIN
HNOHATUMHBIN anmnapar Kypca XMMHUH.

e lcnonb3oBarh pu
BBINOJIHEHUH Y4EOHBIX 3a/1aHUM U B
IIPOLIECCE UCCIIEN0BATEIBCKON
JEATEIIBHOCTH HAy4YHO-TIONYJIIPHYIO
JUTEPATYPY XUMUYECKOTO
COJIEpKaHus, CIIPABOYHBIE MATEpPHAIbI,
pecypcbl HTEpHETA

Pasznea 2. Hemeraminl 1 UX coex

uHeHus (24 4)

Tema 3. O6mas
XapPaKTePUCTHKA XUMHYECKHX
3jeMeHTOB VIIA-rpynmsl.
I'anorens! (4 1)

OO0m1as XxapakTepucTHUKa rajJoreHoOB.
Oco0eHHOCTH CTPOEHUS ATOMOB ITUX
OJIEMCHTOB, XapaKTCPHBIC IJI HUX CTCIICHU
okucienus. CTpoeHue u Gu3ndecKue
CBOMCTBA MPOCTHIX BEMICCTB — TaJIOTCHOB.
XVMUYECKUE CBOWMCTBA HA MPUMEPE XJIOpa
(B3anMOJIeHCTBHE C METaJUIAMH,
HEMeTaJIaMH, IieTo4aMu). XIIOPOBOIOPOI.

e  OOBACHATH O0ITHE
3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
HEMETAJUIOB U UX COEIMHEHUI B
Mpezesiax MajablX IEPHOJIOB U TJIABHBIX
noarpynn Ilepuoguyeckoit CUCTEMBI
XAMUYECKHAX 3JIEMEHTOB C YYETOM
CTPOEHHUSI KX aTOMOB.

e  XapakTepu3oBarh husznyeckue

Poccuiickas
AMEKTPOHHAS IIKOJIa
(POLLI),
Bbubnuoreka
WHTEPAKTUBHBIX
MaTepHalioB
(urok.1c.ru), Enunas
KOJUIEKILIUS
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ConsiHasg KUCI0Ta, XMMUYECKUE CBOICTBA,
MOJIy4YEHHE, NpUMeHEeHUE. KauecTBEHHbIE
peaklMK Ha raJOreHUu-UOHBI.

JelicTBre XJ0pa U XJI0pOBOJIOPOIA HA
OpraHu3M 4enoBeka. BaxkHeimue Xaopuipl 1
MX HaXO0JICHUE B IPUPOJE.

JleMoOHCTpaL U
Buneomarepuarsl: TajioreHsl U ux
COEIMHEHUS.

OO0pa31bl XJI0pUIOB.

JlaGopaTopHble U NpaKkTH4YecKHe padoThl
Jlabopamopmuwiii onvim:

Pacnio3naBanue XJ0pUA-HOHOB.
Ilpakxmuueckas paboma:

Ne 2. TTomyueHue cosiHON KHUCIIOTHI,
U3y4YeHUe e€ CBOMCTB.

Botuucnenus

— I10 YpaBHEHUSM XUMUYECKUX PEaKInH,
€CJIM OJTMH U3 PEareHTOB JIaH B U30BITKE;

— 00BEMOB T'a30B [0 YPaBHEHHUIO PEAKIIMH Ha
OCHOBE 3aKOHA 00BEMHEIX OTHOIICHHUI Ira30B

U XUMHYECKHE CBOMCTBA NPOCTHIX
BEIIECTB TaJOreHOB (Ha IpuMepe
XJIOpA) U CJIOKHBIX BELIECTB
(X710pOBO10PO/1A, XJIOPUAA HATPHUSL),
CIOCOOBI UX NOJAYYEHUS, IPUMEHEHUE
Y 3HAYEHUE B IPUPOJIC U KU3HU
YeJI0BEKA.

e  Omnpenensith raJOreHUI-NOHBI B
pacTtBope.

e [InanupoBaTh U OCYLIECTBIATD
Ha MPaKTHKEe XUMHUYECKHUE
9KCIEPUMEHTBHI, TPOBOIUTH
HaOJIr0/1eHUs, 1eJ1aTh BBIBOJIBI IO
pe3yabpTaTaM 3KCIIePUMEHTA.

e (CnenoBarb mpaBuIaM
0e30macHO# paboThI B JabOpaTOpUn
MIPH UCTIOTH30BAaHUN XUMHUYECKON
HOCY/Ibl U 000PYAOBAHMUS.

e  BricTpauBaTh pa3BEPHYTHIC
MUCHMEHHBIEC U YCTHBIE OTBETHI C
OTopoi Ha MH(OpPMaIUIO U3 YUeOHHUKA
Y CIIPaBOYHBIX MaTEPHAIIOB, TPAMOTHO
UCIIOJIb30BaTh U3yYEHHBIH
MOHATUMHBIN anmnapar Kypca XMMUH.

e lcnonb3oBath npu
BBITIOJTHEHUH YYEOHBIX 3aJ]aHU U B
Iporecce ucciae10BaTeIbCKon
JeSITeTbHOCTH

®  HAYYHO-TIOMYJISIPHYIO
JIUTEPATYPY XUMUYECKOTO
COJIep KaHMsl, CIIPABOYHBIE MaTePHAITBI,

U (GpOBBIX
00pa3oBaTeNbHBIX

pecypcos
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pecypcsl UnTepHera

Tema 4. Oomas
XapaKTepPUCTHKA XUMHYECKHX
37eMeHTOB VIA-rpynnsl.
Cepa u eé coequHeHus (5 4)

OO6m1as xapakTepucTuka 3J1eMeHTOBVIA -
rpynnbl. OCOGEHHOCTH CTPOCHHSI aTOMOB
3TUX AJIEMEHTOB, XapaKTepHbIE I HUX
creneHu okucienus. CtpoeHue u
¢u3uveckre CBOMCTBA MPOCTHIX BEUIECTB —
KHCJIOPOJa U Cepbl. AJUIOTPOITHBIE
MOAU(UKAIIMN KACTIOPOAA U CEPBI.
XHUMHUYECKUE CBOICTBA CEPBI.

CepoBogopo1, cTpocHHE, PU3HUECKUE U
XUMUYeckue cBorcTBa. OKCUbI CEphbl Kak
IIPEJICTAaBUTENIN KUCIOTHBIX OKCUA0B. CepHas
KHUCTI0Ta, GU3UYECKUE U XUMUYECKUE
cBoOMCTBA (001IME KaK MPEACTaBUTENS Kilacca
KHUCTIOT U crienu(uueckue), IpuMeHeHHeE.
XHUMHUYECKUE PEAKIUH, JIEKALUE B OCHOBE
IPOMBIIIJIEHHOTO CI10C00a MOTyYeHUs
CEepPHOU KUCIIOTHI. ANmaparsl ¥ IPOTEKAKOIIUE
B HUX MPOLIECCH (Ha NpuMepe MPOU3BOJICTBA
CEPHOI KUCIIOTHI).

Conu cepHOU KHCIIOTHI, KAUECTBEHHAs
peakius Ha cyab(aT-1oH.

Haxoxnenue cepbl U €€ COEIMHEHUN B
npupoae. XuMHUYECKOE 3arpsI3HEHHE
OKpYXKaroIllel Cpelibl COEAMHEHNUSIMHU CEpbI
(KUCIIOTHBIE TOXK/IU, 3aTPA3HEHHE BO3/lyXa U
BOJIOEMOB), CIIOCOOBI €T0 MPET0TBPAIIECHUS.

JleMoOHCTpaL U1
Konnexkuuu (Buzeomarepuansl): cepa 1 eé

e  OOBsCHATH O0IIHE
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
37eMeHTOB VIA-Tpynmbl 1 uX
COCIMHEHUH C Y4ETOM CTPOCHUS UX
aTOMOB.

e XapakTepu3oBarh pu3UUCCKHEe
Y XMMHUYECKHE CBOMCTBA IPOCTOIO
BEILIECTBA CEPBI U €€ COCAMHEHU N
(cepoBoI0pO/Ia, OKCHUJIOB CEPBI, CEPHOM
KHUCJIOTHI, CyNb(aToB), CIOCOOBI UX
IPUPOJIE U )KU3HU YEIIOBEKA.

e  OmpenensiTe HAIUYUE CYIbdaT-
HMOHOB B PacTBOpE.

e  OOBACHATH CYyLTHOCTD
9KOJIOTHUECKUX MPOOIIEM, CBSI3aHHBIX C
nepepaboTKON COSTMHEHHUH CEPHI.

e [InaHupoBaTh U OCYIIECTBIATH
Ha MPaKTUKE XUMUYECKHE
SKCTIIEPUMEHTHI,

e [IpoBoauTh HaOIIOACHMS,
JieaTh BBIBOJIBI IO pe3yibTaTaM
JKCTIEpUMEHTA.

e (CrnenoBaTh npaBUIaM
6e3omacHoil paboThl B 1abopaTopuu
MIPU UCIIOJIb30BAHUN XUMHYECKOM
MOCyZbl U 000y IOBaAHUS.

e [Ipou3BOANTH BHIUUCIEHUS 110
XUMUYECKUM YPaBHEHUSIM.

e lcnonb3oBaTh npu
BBITIOJTHEHUH YY€OHBIX 3aJaHUI TEKCThI

Poccuiickas
3JICKTPOHHAS IIIKOJIa
(POII),
bubnuoreka
UHTEPAKTHUBHBIX
MaTepHaJIOB
(urok.1c.ru), Enunas
KOJIJIEKIHUS

U (POBBIX
o0pa3oBaTeIbHbIX

pecypcos
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COE/IMHEHUSI.
OOyrinBaHue caxapa 1oJ 1eiCTBUEM
KOHLIEHTPUPOBAHHOM CEPHOI KHUCIIOTHI.

JlaGopaTopHble U NpaKTH4YeCKH e
padoThI

Jlabopamopnule onvimuol:

ObHapyxeHue cynb(haT-mOHOB.
B3aumoneiictBue pa30aBieHHOM cepHO
KHCJIOTHI C IMHKOM.

Botuucnenus

— [0 YpaBHEHHSIM XUMUYECKUX PEaKIuii;
— MacCOBOM JI0JIM BBIXO/1a MPOAYKTA
peaKInH

yueOHHUKa, CIIPaBOYHbIE MaTEpPUAIIbI
(ITeproguyeckyro cuctemy
XUMHYECKHUX 3JIEMEHTOB

. . Menneneea, Tabuuity
PacTBOPUMOCTHU KHUCIIOT, OCHOBaHUI U
colieil B BOJIE, STIEKTPOXUMHUYCCKHUMA PSJT
HaANpPSHKEHUN METaJlIoB).

e Hcnosb3oBars npu
BBITIOJTHCHUH YICOHBIX 33JaHHUI U B
IPOIECCE UCCIIEeI0BATEIbCKON
NESATSIIbHOCTH HAYYIHO-TIOMYJISIPHYIO
JUTEepaTypy XUMHUUECKOTO
COJIep>KaHusl, CIIPABOYHBIC MaTePHAIIBI,
pecypcbl HTepHeTa

Tema 5. O6mas
XapaKTEePUCTHKA XMMHYECKHX
3JIeMEeHTOB VA-rpynmsl. A30T,
(¢ocdop u ux coennHenust

(7 1)

OO0m1as xapakTepucTuKa 3J1eMeHTOBV A-
rpymnibl. OCOGEHHOCTH CTPOEHUS! aTOMOB
ITHX 3JIEMEHTOB, XapaKTePHBIE ISl HUX
CTETIEHU OKUCIICHUS.

A30T, pactipocTpaHeHHE B IPUPO/JIE,
du3nueckre U XMMUYECKHE CBOMCTBA.
Kpyrosopor a3ora B npupo/e.

AMMHaK, ero Gpu3n4ecKue 1 XMMUYECKHe
CBOWCTBA, MOJTydeHne U npumenenue. Comu
aMMOHUS, UX (pU3HUECKUe U XUMUYECKHE
CBOMCTBA, IPUMEHEHUE.

KavecTBeHHast peakiys Ha HIOHbl aMMOHMSL.
A3oTHas KucioTa, €€ Gu3nueckue u
XUMHUYECKHE CBOMCTBA (00IIHE KakK
NPEICTaBUTEIS Klacca KUCIIOT U
cneunduyeckue). Mcnoab3oBaHue HUTPATOB

e  OOBsICHATH 0O0IIHE
3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
AIEeMEHTOB VA-TPYIIBI U UX
COECIMHEHUH C Y4ETOM CTPOCHUS UX
aTOMOB.

e  XapakTepu3oBarb puznUecKue
Y XHMHYECKHE CBOMCTBA MPOCTHIX
BelllecTB a30Ta U Gocdopa u ux
COCIMHEHUH (aMMHaKa, CoJiel
aMMOHHSI, a30THOM KUCIIOTHI, HUTPATOB,
okcuga dochopa(V) u hochopHoit
KHCIOTHI, PochaToB), CIOCOOBI UX
MTOJIYYCHUsI, IPUMEHEHUE W 3HAUYCHUE B
MIPUPOJIC U KU3HU YETIOBEKa.

e  OmpenensaTs HOHBI AMMOHUS U
(hocdar-noHsI B pacTBOpE.

Poccuiickas
AIEKTPOHHAS IIKOJIa
(POLLI),
bubnauoreka
UHTEPaKTHBHBIX
MaTepuaioB
(urok.1c.ru), Enunas
KOJUTEKIIUS

1 (ppoBBIX
00pa3oBaTeNbHBIX

pecypcos
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U COJIel aMMOHUS B Ka4eCTBE MUHEPAIbHBIX
ya00peHuil.

XUMHUYECKOE 3arpsi3HEHUE OKPYKaAIOIIEH
Cpebl COeTMHCHUSMH a30Ta(KUCIOTHBIC
JOKIIH, 3arpsi3HEHUE BO3/1yXa, IOYBHI U
BOJIOEMOB).

®ocdop, amnorponHbie MOIUPUKALIUN
docdopa, pusuveckre U XUMHIECKHE
CBOMCTBA.

Oxcun hocdopa(V) u dpochopHas kucnora,
duznyecKkne 1 XuMHUYeCcKre CBONCTBA,
nonyueHue. KadectBeHHast peakius Ha
docdar-uoHbI.

Hcnonb3oBanue GocdaroB B KauecTBe
MUHEPATBHBIX YA0OpeHUid. 3arpsi3HeHue
IPUPOIHBIX BOIOEMOB (pocdaTamu.
JleMoHCTpanun

Komneknuu: gocdop u ux coequHeHusI.
B3anmoneicTere KOHIEHTPUPOBAHHOM
A30THOM KHCIIOTHI C MEABIO.

JlabopaTropHble U NpaKkTHYeCKHEe PAdOThI
Jlabopamopnvie onvimul:

1. BzaumopercTBue coieil aMMOHHUS €
ENOYBIO.

2. O3HakomJieHUE ¢ 00pa3liaMy a30THBIX U
dochopHBIX yn0OpeHUH.

IIpakxmuueckas paboma:

Ne 3. TlonyueHne aMmmMuaka, U3y4eHue ero
CBOWCTB.

Buviuucnenus

e  OOBACHATH CYIIHOCTh
9KOJIOTHYECKUX MPOOIIEM, CBSI3aHHBIX C
HAaXO0XJECHUEM COCIMHEHUI a30Ta U
(dhocdopa B okpyxaromei cpeie.

e [InaHmpoBaTh M OCYIIECTBIISTH
Ha PAKTHKE XUMUYECKUE
9KCIIEPUMEHTHI, IPOBOIUTH
HaOII0AE€HUS, A€JIaTh BEIBOIBI 110
pe3ynbTaTaM SKCIIEpUMEHTA.

e (CuienoBath NpaBuiIaM
0e30macHoil paboThl B 1abopaTopuu
IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCY/Ibl U 000PYIOBAHMSL.

e [Ipou3BOAUTH BHIUKCICHHUS 110
XUMHYECKUM YPaBHEHUSIM.

e lcnosb30BaTh Ipu
BBIMIOJTHEHUH YUY€OHBIX 3aJaHUM TEKCThI
y4eOHUKa, CIIPAaBOYHBIC MATCPUAITBI
(MeproANYECKYIO CUCTEMY
XUMHUYECKHX JJIEMEHTOB
. U. MenneneeBa, Tabnuily
pacTBOPUMOCTH KHCJIOT, OCHOBAHUH U
conieil BBOJIE, DIEKTPOXUMHUUECKHH P
HaIpsHDKEHUH METaJlIoB).

e lcmonb3oBath npu
BBITIOTHEHUH YY€OHBIX 3aJaHUI U B
MpoLecce UCCIeI0BaTENbCKOM
JeSTeNIbHOCTHHAYYHO-TIOMYIISIPHYIO
JUTEPATyPy XUMUIECKOTO
COJIep>KaHusl, CIIPABOYHBIE MaTePHAIIBI,
pecypcbl HTEpHETA
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— 110 YPAaBHCHUAM XUMHUYCCKUX peaKI_II/Iﬁ

Tema 6. O0masn
XapaKTePUCTUKA XMMHYECKHX
37eMeHTOB IVA-rpynnsl.
Yriaepoa v KpeMHHH U UX
coequHeHud (8 u)

Yriepon, aluioTponHbie MOAU(pUKAIIH,
pacnpocTpaHeHHe B Ipupoje, Gusndeckue u
XUMHUYECKHE CBOMCTBA.

Ancopbuusi. KpyroBopot yriiepoia B
pUpPOJIE.

Oxkcuppl yraepoaa, ux Gpusndeckue u
XMMHYSCKHE CBOMCTBA, UX JICHCTBHE Ha
JKUBbBIEC OpPTraHU3MBbI, ITOJIYYEHUE U
MPUMEHEHUE. DKOJIOTHUSCKUE TPOOIICMBI,
CBs3aHHBIE ¢ OKcuaoM yraepoaa(lV);
TUIIOTEe3a TI00ATLHOTO MOTETUICHUS KITNMAaTa,
MapHUKOBBIN AP (PEKT.

YronpHas KUCIIOTa U €€ COJH, UX (PU3NICCKUE
Y XMMUYECKHE CBOMCTBA,

noytydeHue u npumeHenue. Kauecrsennas
peaxiusi Ha KapOOHAT-HOHBI.

Hcnonp3oBanue kapOOHATOB B OBITY,
MEJIUIMHE, TPOMBIIUIEHHOCTH, CEIbCKOM
XO3HCTBE.

[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX
BEII[ECTBAX KAK O COSAMHEHUSX yriiepoa:
0COOCHHOCTH cocTaBa u cTpoeHus. [lonarue o
OMOJIOTMYECKH BaXXHBIX BEIECTBAX: KUPAX,
Oenkax, yrieBogax. MarepualibHOE €TUHCTBO
OPTaHWYECKUX U HEOPTAaHUIECKUX
COCIMHEHU.

Kpemuuii, ero pusndeckne u XumMuyeckue
CBOMCTBA, MOJIyYEHUE U TPUMEHEHUE B
AJIEKTPOHUKE.

CoenuHeHus KpeMHUS B IPUPOJIE.

. OOBsCHATH 001ITHE
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
3neMeHTOB [VA-Tpynnbl 1 ux
COCIMHEHUH C Y4ETOM CTPOCHUS UX
aTOMOB.

J XapakTepu3oBarh pu3nveckue
U XMMUYECKHE CBONCTBA MPOCTHIX
BEIIECTB YIiepoa U KPEMHUS U UX
COCTMHEHUH (OKCHJIOB yTJIepo/ia,
YrOJIbHOM KUCIIOTHI, KapOOHATOB,
OKCHJIa KPEMHUS, KPEMHHUEBOU
KHUCJIOTHI, CUJIMKATOB), CIIOCOOBI X
MOJIYYCHHS], IPUMEHEHHUE U 3HAYCHUE B
IPUPOJIE U KU3HH YEJIOBEKA.

J Omnpenensate kapOooHAT- U
CUJIMKAT-UOHBI B pacTBOPE.
. OOBACHATH CYLTHOCTD

HKOJIOTHYECKUX MTPOOIIEM, CBA3AHHBIX C
HAXO0XJICHUEM YTJIEKHCIIOTO Tras3a B
OKpY>Karollen cpene.

o WnmtocTpupoBaTh B3aUMOCBSI3b
HEOPTaHUYECKUX COEAMHEHUN
yIJIepojia U OPraHUIeCKUX BEIIECTB.

o [TnannpoBaTh U OCYIIECTBIATH
Ha MPAKTHKE XUMUYECKUE
9KCIIEPUMEHTHI, BBIBOIBI TI0
pe3ylbTaTtaM dKCIEPUMEHTA.

° CrnenoBath mpaBHiIamMm
6e3omacHoil paboThI B 1abopaTopun
TIPY MCTIOJIb30BAHUH XUMHYECKOM

Poccuiickas
3JICKTPOHHAS IIIKOJIa
(POII),
bubnuoreka
UHTEPAKTHUBHBIX
MaTepHaJIOB
(urok.1c.ru), Enunas
KOJIJIEKIHUS

U (POBBIX
o0pa3oBaTeIbHbIX

pecypcos
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OO0mue npeacTaBieHUs 00 OKCHIE
kpemHusA(IV) u kpeMHHEBOH KUCIOTE.
CwIHKaThl, UX UCIIOJIb30BaHUE B OBITY,
MEJIULIMHE, TPOMBIIUICHHOCTH. BaxkHenmue
CTPOUTEIIbHBIE MaTEPHAJIbI: KEpaMHUKa,
CTEKJIO, IIEMEHT, OETOH, XKEIE300ETOH.
[IpoGaembl 6€30MMacHOT0 HCTIOIB30BAHMS
CTPOUTEIILHBIX MAaTEPHUAJIOB B MIOBCETHCBHON
JKM3HU.

JdeMoHcTpannmn

Mopenu KpUCTAIIINYECKUX PEIIETOK aaMasa,
rpadura, MOJeKyIbl PysuiepeHa.
AncopOumst pacCTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM yriiéMm. [IpoTuBoras.
Buneomarepuainsl: cuimkaTHas
MPOMBIIIIEHHOCTb.

Moenu MOJIEKYIT OpraHUYECKUX BEIIECTB.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI
Jlabopamopnuwiii onvim:

KauectBeHHast peakiiys Ha KapOOHAT-HOH.
Ilpakmuueckue pabomul:

Ne 4. Tlonyuenue yrinekuciaoro rasa.
KavecTBeHHast peakius Ha KapOOHAT-HOH.

Ne 5. PemreHne skcnepuMeHTAIBHBIX 337144 110
teme «Hemeramisy.

Buiuucnenusn

— I10 YpaBHEHUSM XUMUYECKUX peaKLni,
€CJIM OJIUH U3 PeareHTOB JIaH B BUJE BOJHOTO
pacTBOpa ¢ U3BECTHOM MACCOBOM JTOJIEH

HOCYIbl U 000PYAOBAHMSL.

. Hcnons3oBarts npu
BBITTOJIHEHUH YYEOHBIX 3aJJaHUN TEKCTHI
y4eOHHUKa, CIIpaBOYHbIE MAaTEPUAIIbI
(ITepuonnueckyro cucremy
XAUMHUYECKHX djieMeHToB []. 1.
MenieneeBa, TabIUIy paCTBOPUMOCTH
KHCJIOT, OCHOBaHUI U COJIEH B BOJIE,
3JIEKTPOXUMHUYECKUH PsIJl HAIIPSKEHUI
METaJlIOB).

. Hcnons3oBarte npu
BBINOJHEHUH Y4E€OHBIX 3aJaHUI U B
IIPOLIECCE UCCIIEN0BATENIBCKON
NESTENIbBHOCTH Hay4YHO-TIONYJISIPHYIO
JUTEpPATypy XUMUYECKOIO
COJIepKaHusl, CIIPAaBOYHbIE MaTepHaIbI,
pecypcel THTEpHETA
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Pa3nen 3. Merauabl U ux coequHenus (20 u)

Tema 7. O01ue cBoicTBA
MetaiioB (4 4)

OO0m1as XxapakTepUCTUKa XUMHUUECKUX
3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUH MX
nosioxxenus B [lepuoanueckoi cucreme
xuMuueckux aemeHToB /. . MenaeneeBa u
CTPOEHUS aTOMOB.

Ctpoenue metaiioB. MeTaiinueckas CBsI3b U
MeTaJIJIMYeCcKasi KpUcTajiinyeckasi peerka.
DNEKTPOXUMHUYECKHM Psifl HAMIPSKESHHIMA
MeTauioB. OU3NYECKUEe U XUMUYECKUE
CBOIICTBa METAJIOB.

OO61mue criocoObl TOTYYSHUST METAILIOB.
[TonsiTvie 0 KOPPO3UH METAIIIOB U OCHOBHBIE
C1oco0bl 3alUTHl 0T KOppo3uu. CruiaBbl
(cTanb, YyryH, AIOPATIOMUHUN, OpOH3a), UX
MIpUMEHEHUE B OBITY U IPOMBIIIVICHHOCTH.
JAeMoHcTpanuu

O3HakoMmiIeHHE C 00pa3liaMyi METAJIIIOB
CIUIaBOB, UX (PU3NYECKHMH CBOHCTBAMH.
Mogenu KpUCTAIIINYECKUX PEeIETOK
METAaIJIOB.

Buneomarepuaibl: KOppo3usi METAJLIOB.

JlabopaTropHble U NpaKkTHYeCKHEe PAdOThI
JlabopamopHvie onvimul:

O3HakoMmiIeHHE C 00pa3liaMu CIIJIaBOB
METaJIOB.

3aBUCHMOCTBH CKOPOCTH PEAKIIMH METaJIIa C
KHCIJIOTOM OT IPUPOABI METaJLIA.
Bviuucnenusn

— M0 YpPaBHEHUSIM XUMUYECKUX PEAKLIUM,

. PackpbiBaTh CMBICT U3y4aeMbIX
MOHATHIA U IPUMEHSTH 3TH MOHSATHUS
P ONMCAHUK CBOMCTB BEIIECTB M MX
IIpEBpALICHUM.

° OOBsCHATE 00IIHE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
3JIEMEHTOB-METAJIJIOB U UX COCAUHEHHMI
C Y4ETOM CTPOCHHS UX aTOMOB.

° XapakTepu30BaTh CTPOCHHE
METAJIOB, 0011Ie GU3NIECKHE U
XMMHUYECKHE CBOMCTBA METAJIJIOB.

o XapakTepHu30BaTh 001IMe
CIIOCOOBI MOJTY4YEHUS] METAJIIIOB.
o CnenoBath npaBuiiaM

6e3omacHoii paboThl B TabopaTopuu
IIPU MCTIOJIb30BaHUU XUMUYECKON
MoCyZbl ¥ 000pyI0BaHUS.

o ITpon3BOIUTE BEIYUCIIEHNUS 110
XUMHUYECKUM YPaBHEHUSIM.
. Hcnons3oBate npu

BBITIOJTHEHUH YYEOHBIX 3aJJaHUN TEKCTHI
y4eOHHUKa, CIIpaBOYHbIE MaTEPUaIIbI
(ITepuonnueckyro cucreMy
XUMHUYECKHX 3JIEMEHTOB

. U. MenneneeBa, Tabnuiy
PacTBOPUMOCTH KUCIIOT, OCHOBAHUH U
COJIEH B BOJIE, AIIEKTPOXUMHYECKUN PsiJT
HaNpsHKEHUH METaJIoB).

. Hcnons3oBate npu
BBITTOJTHEHUH YYEOHBIX 3aJJaHUH U B

Poccuiickas
3JICKTPOHHAS IIIKOJIa
(POII),
bubnuoreka
UHTEPAKTHUBHBIX
MaTepHaJIOB
(urok.1c.ru), Enunas
KOJIJIEKIHUS

U (POBBIX
o0pa3oBaTeIbHbIX

pecypcos
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€CJIM OAWH U3 pCar€HTOB COACPKUT IMIPUMECHU

IPOIECCe UCCIIeI0BATEIbCKON
JeSATEIbHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy XUMUYECKOTO
coJiepKaHusl, CIPaBOYHbIC MaTEPHUAIIbI,
pecypcel UHTepHeTa

Tema 8. BaxkHeililme MeTaLIbI
U UX coequHeHus (16 4)

[Ilenounsie Metaiiel. [lonoxenue B
[Tepuoauueckoil cuctreMe XMMUYECKUX
anemenToB [l. 1. MenaeneeBa, ctpoeHue
atomoB. Haxoxzaenue B mpupoze.
duznyeckne 1 XuMUYECKHe CBOMCTBa(HA
npumepe HaTpus U Kanus). OKCuabl u
TUJPOKCHIBI HaTpus U Kanud. [Ipumenenne
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.
[IlenoyHO3eMENBHBIE METAIUIBI MArHUM U
KaJIbLIMi, cTpoeHue aToMoB. [lonoxenue B
[Tepuoanyueckoil cucTteMe XUMUYECKUX
snemeHToB /I. 1. Menaeneena.
Haxoxnenue B npupone. Puznueckue u
XUMHUYECKHE CBOWCTBA. BaxkHelme
COCTMHEHUS KaNbIIUsl (OKCUT, TUIPOKCHU]I,
conn). JKEcTKOCTh BOJBI U CLIOCOOBI €€
ycTpaHneHnus. Amomunuil. [lonoxenne B
Ileproanueckoit cucreMe XMMUYECKUX
anemenToB [l. 1. MenaeneeBa, ctpoeHue
aroMa. Haxoxnenue B npupone. Pusnyeckue
1 XUMUYECKHEe CBOMCTBA. AM(OTEpHBbIE
CBOMCTBa OKcHJa U ruapokcua. JKeneso.
[Tonoxxenue B Ilepronnueckoit cucreme
XxuMHYecKuX 31eMeHToB /1. Y. MeHpemneena,
cTpoeHue aroMa. Haxoxienue B mpupoe.
Pur3nyecKue 1 XUuMHUYECKHE CBOMCTBA.

. OOBsCHATH 00IIHE
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
3JIEMEHTOB-METAJUIOB B TPyMIax U UX
COCIMHEHUH C Y4ETOM CTPOCHUS UX
aTOMOB.

. XapakTepu30oBarh pu3uveckue
U XUMHUYECKUE CBOWCTBA IPOCTHIX
BEIIIECTB METAJJIOB M UX COSAMHEHHIA
(OKCUI0B, TUAPOKCHUIOB, COJICH),
CHOCOObI X MOJIyYeHUsl, IPUMEHEHHUE
Y 3HAYCHHE B TIPUPOJIC U KU3HH
YeloBeKa.

. Pacno3naBate ¢ moMoIpe0o
KaueCTBEHHBIX PEaKIIHi NOHBI
METaIJIOB (MarHusi, allOMUHUS, [IMHKA,
Keresa, MeIu).

o [TnannpoBaTh U OCYIIECTBIATH
Ha TPAKTHKE XUMUYIECKUE
9KCIIEPUMEHTHI, POBOIUTH
HaOJIIOIeHUS, 1eJIaTh BEIBOALI 110
pe3ylbTaTaM dKCIepUMEHTA.

. CrnenoBaTh paBuiIam
6e3omacHoil paboThI B 1ab0paTopun
TP UCTIOJIb30BAHUH XUMHUYECKOM
TOCY/IbI M 000PYAOBaHUSI.

o [Tpon3BOIUTH BBIYUCIICHUS T10

Poccuiickas
3JICKTPOHHAS IIIKOJIa
(POI),
Bbubnuoreka
WHTEPAKTHUBHBIX
MaTepHaJIOB
(urok.1c.ru), Enunas
KOJIJIEKIHS

U (POBBIX
o0pa3oBaTeIbHbIX

pecypcos

41




Oxkcuapl, THAPOKCU B 1 conn kenesa(ll)u
xeneza(Ill).

JleMoOHCTpanuu

B3aumoneiicTBre HaTpusi ¢ BOJIOM.
OkpalliMBaHue MmiaMeH HOHAMU HAaTpUs U
kanusi. OKpalvBaHue TIaMEHU HOHAMU
Kanmpus. B3anmoeiicTBie OKCHIA KaabIIHAs C
BOJI0M .BuaeomaTepuabl: ropeHue xee3a B
KHUCJIOPOJIE U XJIOpE.

JlabopaTopHble U NpaKkTHYeCcKHe PadoThI
Jlabopamopnvle onvimul:

O3HakomiIeHHE C 00pa3liaMu aJTIOMUHUS U
€ro CILIaBOB.

AmdoTepHbIe CBOMCTBA THAPOKCHIA
amomunus. KauecTBeHHBIE peakiuy Ha HOHBI
xKenesa.

Ilpakmuyeckue pabomul:

Ne 6. JK€cTkocTh BO/IBI 1 METO/IBI €€
yCTpaHEHHUS.

Ne 7. PemieHne skciepuMEHTAIBHBIX 33144 110
Teme «MeTaiby.

Bviuucnenusn

— M0 ypaBHEHUSAM XUMUYECKUX PEaKIHid,
€CJIM OJIUH U3 PeareHTOB JIaH B U30BITKE WU
COJIEP’KUT IIPUMECH;

— MacCOBOM JIOJIM BBIX0J1a IPOAYKTa
peakuuu

XUMHUYECKUM YPaBHEHUSIM.

. BeicTpauBathk pa3BEpHYThIE
MMCBMEHHBIE U YCTHBIE OTBETHI C
oropoit Ha HHPOPMAIIHIO U3 YIeOHHUKA
U CIIPaBOYHBIX MAaTEPHUAIIOB, TPAMOTHO
UCIIOJIb30BaTh U3y4YEHHBIN
MOHATUMHBIN anmnapar Kypca XMMHUU.

o Hcnonp3oBate npu
BBINOJIHEHUH Y4EOHBIX 33/1aHUH U B
IIPOLIECCE UCCIIEN0BATEIBCKON
JEATEIIBHOCTH HAy4YHO-TIOYJIIPHYIO
JUTEPATYPY XUMUYECKOTO
COJIEpKaHus, CIIPABOYHBIE MaTEpPHAIbI,
pecypcbl HTEepHETa

Paznea 4. Xumus u oxkpyskawomas cpeaa (3 1)

Tema 9. BemecTBa n maTepu-

‘ Hosrie MaTepuruajibl U TCXHOJIOTUH.

o XapakTepHu30BaTh POJIb XUMHUH

Poccuniickas
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aJjibl B JKM3HH 4YeioBeKa (3 4)

BemiecTBa u maTepuaibl B TOBCETHEBHOM
JKU3HU YeJI0BeKa. XMMHS U 310POBBE.
be3omnacHoe ncoib30BaHUE BEIIECTB U
XUMHUYECKHUX PEAKIINIA B OBITY.
[TpupoaHbIe HICTOYHUKH YTIIEBOJOPOIOB
(yronb, IpUPOAHBIH Ta3, HEPTH),POTYKTHI UX
nepepaboTKH, UX POJIb B OBITY U
MIPOMBIIIJICHHOCTH.

OCHOBBI IKOJIOTUYECKOI TPAaMOTHOCTH.
XUMHYECKOE 3arps3HEHUE OKPYIKAIOIIEH
cpensl (IpeenbHO AOMYyCTUMAs
KoHIeHTpanus Bemects — [1JIK).

Posib XMMHH B pEIIEHUN YKOJIOTUYECKUX
npo0em

B Pa3JIM4YHBIX chepax AesTeIbHOCTH
JIFO/ICH, OCHOBHBIC BEIIECTBA U
MaTepHabl, IPUMEHAEMBIE B )KU3HU
COBPEMEHHOI'0 YEJIOBEKA.

. OOBACHATH yCIAOBUS
0€30I1aCHOI'0 MCII0JIb30BaHMsI BELIECTB
U XUMHWYCCKUX DeaKHHﬁ B 6BITV.

J AHaJIN3UPOBATh U KPUTHUUYECKH
OLIEHUBATh UH(POPMALIHIO O BIUSHUU
IPOMBIIIIEHHOCTH, CEJIbCKOTO
XO03sICTBa, TPAHCHIOPTA U JIp. HA
COCTOSIHUE OKPY’KaIOLLEH CPebl.

o VYMeTh 0Ka3bIBaTh MEPBYIO
HIOMOILb IIPY XUMHUECKUX 0’KOrax U
OTpAaBJICHUSX.

J [Tpunumars yyactue B
00CYXJIeHUH MPO0JIeM XUMHUECKON U
JKOJIOTHYECKON HAIIPaBIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MTO3ULIUIO
o npo0JemMe U mpeagarath
BO3MOJKHBIE ITYTH €€ PEIICHUSI.

AJIEKTPOHHAS IIKOJIA
(POII),
bubnuoreka
UHTEPAKTHUBHBIX
MaTepuaaoB
(urok.1lc.ru), Enunas
KOJUICKITHS

U (POBBIX
00pa3oBaTeIbHBIX

pecypcos
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