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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yuebHomy npenmety "Xumus'" (ganee -xuMus) Ha YPOBHE OCHOBHOTO
oOmrero obpazoBanus pazpadotana st MOY «Cpenusis obmeoOpa3zoBarenbHas mkoya Ne
64» Ha ocHOBe TpeOOBaHMU K pe3yJbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTesIbHON
MIpOrpaMMbl OCHOBHOT'O o01iero oopasoBanus, npeacrasieHHbix B @I'OC OO0, a takxke Ha
ocHoBe (QeaepasibHOM pabouell MporpaMMbl BOCIHUTAHUS M C YYETOM KOHIIEHIUU
npenojaBaHus ydyeOHOro mpeameTa «XHUMHS» B 00pa3oBaTENbHBIX OpraHU3ALUAX
Poccuiickoit @enepauuu..

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «XUMMUS»

Bkman yueGHoro mnpeamera «XuMHS» B JOCTHXKEHHE II€JIe OCHOBHOTO OOIIETro
oOpa3zoBaHusl 00YCJIOBJICH BO MHOTOM 3HAaY€HHWEM XMMHUYECKOW HAyKH B MO3HAHUU 3aKOHOB
OPUPOJIBI, B PA3BUTHH MPOU3ZBOJUTEIBHBIX CHJI OOIIECTBA U CO3JaHUU HOBOM 0a3bl
MaTepUaIbHON KYJIbTYpPHI.

XUMHUS KaK 3JEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PaclpOCTpaHuia CBOE BIIMSIHUE Ha
BCE€ 00JIaCTH YEJOBEUYECKOro CYIIEeCTBOBAHMS, 3ajlajja HOBOE BHUJEHUE MHpa, CTaia
HEOTHEMJIEMbIM KOMIIOHGHTOM MHPOBOM KYJIbTYPhI, HEOOXOJMMBIM YCIOBUEM JKH3HU
oOl1iecTBa: 3HAHUE XUMUU CIYKUT OCHOBOM JiJisi (POpMHUPOBaHMSI MUPOBO33PCHUS YEIOBEKA,
€ro MpeJICTaBICHUN 0 MaTEePUATBLHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPatoT (OpMUPYEMbIC
XUMHEH TpeCTaBICHUs] O B3aUMOIPEBPAIICHUSIX YHEPrUU M 00 HBOJIIOIMU BEIIECTB B
IPUPOJIE; COBPEMEHHAsI XUMUS HAIlpaBjieHa Ha PellleHre TJI00aIbHBIX MTPOOJIEM YyCTOWYHUBOTO
pa3BUTUSA YEJIOBEYECTBA — CBHIPHEBOM, HHEPreTHUECKOM, MNHIIEBOM M HSKOJIOTMYECKOMN
6e30macHOCTH, TPOOIIEM 31PABOOXPAHEHUS.

B ycnoBusix Bo3pacraromiero 3Ha4€HHs XUMHH B KM3HU OOIECTBA CYIIECTBEHHO
MOBBICHUJIACH POJIb XUMUYECKOTO 00pa3oBaHus. B miane corpanuzanuu OHO SBISETCS OJHUM
U3 ycloBUi (popMuUpOBaHHS MHTEIJIEKTA JUYHOCTA U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY UYEJIOBEKY XUMHUYECKHE 3HAHUS HEOOXOAMMBI IJisi MpUOOpETeHUs
OOIIEKYNbTYPHOTO YpPOBHSA, TIO3BOJIAIONIETO YBEPEHHO TPYAUTHCS B COIHYME H
OTBETCTBEHHO y4YacCTBOBaTh B MHOT'OOOpPA3HOM >KM3HU OOIIECTBA, JUIsl OCO3HAHMS BAaXKHOCTU
pPasyMHOI'0 OTHOILIEHUS K CBOEMY 3J0POBBIO M 3JO0POBBIO JAPYIUX, K OKPYKAOLIEH
MPUPOAHOM cpene, JJs TPaMOTHOTO TOBEACHUS MNPU HCHOJB30BAHUUA PA3JIMYHBIX
MAaTepPHUaAIOB U XMMUYECKUX BEIIECTB B IOBCEHEBHOM KU3HMU.

Xumudeckoe oOpa3oBaHWE B OCHOBHOMW HIKOJIE SIBISIETCS 0a30BbIM IO OTHOIIEHUIO K
cucrteMe oO0I1Iero XuMuieckoro oopasoanus. [103ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE
OHO pealn3yeT MpHUCYIe OOIEeMy XHMHYECKOMY OOpa30BaHMIO KIIIOUYEBHIC I[CHHOCTH,
KOTOpBIE OTPaXalOT TOCYMAapCTBEHHBIE, OOIIECTBEHHBIC W WHIWBHYAIbHBIC MOTPEOHOCTH.
OTUM OmpenenseTcss CYIIHOCTh OOIIel cTpareruy oOy4eHWs, BOCTIMTAHHS W Pa3BUTHSA
00y4JaromMXCs CPEACTBAMU yUeOHOTO MpeaMeTa « XUMUS».

N3yuenne npeamera:



1) cmocoOcTByeT peanu3alud BO3MOXKHOCTEW [IJIsi CaMOpPa3BUTUS U (POpMUPOBAHUS
KyJbTYphl IUYHOCTH, €€ 001el U (QYHKIMOHAIBHON I'PaMOTHOCTH;

2) BHOCUT BKJIaJ B (QOPMHUPOBAHME MBIIUIEHUS U TBOPYECKUX CHOCOOHOCTEM
MOJIPOCTKOB, HABBIKOB UX CAMOCTOSATEIbHON yUEOHOU IEATEIbHOCTH, SKCIEPUMEHTAIIBHBIX U
UCCJIEI0BATEIbCKUX YMEHHM, HEOOXOAMMBIX KakK B IIOBCEJHEBHOM JKM3HU, TaK U B
npo¢eCCUOHANILHON JIeATEIbHOCTH;

3) 3HaKOMUT CO cHEeU(PUKON HAYYHOTO MBIIICHHUS, 3aKJIaJIbIBAET OCHOBBI I[EJIOCTHOTO
B3IVIAA HA €JAUHCTBO MNPUPOABI M UEJIOBEKA, SBISETCA OTBETCTBEHHBIM JTallOM B
(opMHUpPOBaHUU €CTECTBEHHO-HAYYHOU rPaMOTHOCTHU MOJAPOCTKOB,;

4) cnocoOCTBYeT (hOPMUPOBAHUIO LIEHHOCTHOTO OTHOILIEHHUS K €CTECTBEHHO-HAYUYHbIM
3HaHMSIM, K TPHUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B JKOJOTMYECKOe 0Opa3oBaHME
IIKOJIbHUKOB.

Ha3Bannbple HampaBieHus B OOyYEHHHM XUMHUU OO€CIEeUMBaIOTCS CcrenudUKou
COJIEpKaHMs MPEAMETa, KOTOPBIN SIBISETCS MEJAarorMuecKy aJalTHPOBAHHBIM OTPAKEHUEM
0a30BOI HAYKM XMMUU Ha OMpeeIEHHOM dTare €€ pa3BUTH.

Kypc xumum OCHOBHOHM IIKOJIbI OPUEHTHPOBAH Ha OCBOEHUE OOYYaIOIIUMUCS OCHOB
HEOPraHMYEeCKOM XUMHUU U HEKOTOPBIX MOHATHH M CBeleHUW 00 OTAENbHBIX O00BEeKTax
OpraHUYeCKOM XUMMUHU.

CrtpykTypa coaepxanusi rnpeameTra chopMUpoOBaHa Ha OCHOBE CHUCTEMHOI'O MOJX0Ja K
ero n3yuennro. Comep>kaHue CKIaAbIBA€TCS U3 CUCTEMbI MTOHATUNA O XUMUYECKOM AJIEMEHTE
U BEIECTBE W CUCTEMBI MOHATHI O XUMHUYeCKON peakuuu. OO6e 3TH CUCTEMBI CTPYKTYPHO
OpPraHu30BaHbl [0 NPUHLUIY IIOCJIENOBATEIBHOIO PAa3BUTUSA 3HAHUKW HA OCHOBE
TEOPETUUYECKUX IMPEICTABICHUN pPa3HOIO YPOBHSA: ATOMHO-MOJIEKYJISIPHOIO Y4YE€HHUs Kak
OCHOBBI BCEr0 €CTeCTBO3HaHWUs, ypoBHs Ilepmomnueckoro 3akona J[. . MenneneeBa kak
OCHOBHOI'O 3aKOHAa XMMWH, YYEHHS] O CTPOCHUU aTOMAa U XUMHUUYECKOU CBA3U, IPEACTABICHUN
00 DJIEKTPOJIUTHUYECKON MAHMCCOIMAlMA BEIIECTB B pacTBOpax. [eopeTHYecKue 3HaHUs
paccMaTpUBAIOTCd Ha OCHOBE DJMIHUPUYECKH TIOJYYEHHBIX M OCMBICICHHBIX (DaKTOB,
pPa3BUBAIOTCSA TIOCJIEAOBATENIBHO OT OJIHOTO YPOBHS K JIPYroMy, BBINONHSS (DYHKIIHH
OOBSICHEHHUS W TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMSI M BO3MOYXHOCTEH MPAKTHUYECKOTO
IIPUMEHEHUS U NIOJIYYEHUS U3Y4aeMbIX BEILIECTB.

Takast opranuzanusi cojep>kaHusi Kypca CIIOCOOCTBYET IMPEACTaBICHUI0 XMUMHYECKOMN
COCTaBJISIIOIIEN HAyYHOM KapTUHBI MHpa B JIOTHUKE €€ CUCTEMHOM Hpupoibl. TeM caMbIM
o0ecrnedrnBaeTcsi BO3MOKHOCTh (POPMUPOBAHMS Y 00yUAIOUINXCSl LIEHHOCTHOTO OTHOIICHUS K
HAay4HOMY 3HAHHUIO M METOJaM IO3HAaHMsS B Hayke. BaXHO Takke 3aMETUTb, YTO OCBOCHHUE
COZIEpKaHMs Kypca IMPOMCXOAUT C NPUBJICYEHUEM 3HAHUM M3 PaHEe U3YYECHHBIX KYPCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» u «Pu3nka. 7 Kiacey.

HEJN U3YYEHUSA YYEBHOI'O IPEJMETA «XUMMS»
[Ipy u3yyeHMH XUMHUHU Ha YpPOBHE OCHOBHOIO OO0IIEro 0Opa30oBaHUs Ba)KHOE 3HAUYCHUE
puoOpeny Takue HeJaH, Kak:



—  (GOopMHpOBaHME  HWHTEIUIEKTYaJlbHO  pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEILHOMY NPUHATHIO PEIIEHUM, CIOCOOHOMN
aJanTUPOBATHCA K OBICTPO MEHSIIOLIUMCS YCIIOBUSIM KU3HH;

— HAIpaBJIICHHOCTh OOYYEHHUS HA CHUCTEMATHYECKOe MpHOOUIEHHE OOydaromuxcs K
CaMOCTOSITEJIbHOM  IO3HABATEJIBHOW  JEATEIBbHOCTH, HAyYHBIM METOAAM  IIO3HAHUA,
bopMUPYIOIIMM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— o0ecrneyeHne yClIOBHH, COCOOCTBYIOIMX MPUOOPETEHUIO OOYYarOIIMMHUCS OIbITa
pazHoo0Opa3HOM JAesATENbHOCTH, TIO3HAHUS U CAMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIMI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISI PA3JIMYHBIX BUAOB JCSATEIbHOCTH;

— ¢opmupoBaHue 001IeH (YHKIIMOHATLHON U €CTECTBEHHO-HAyUYHOH I'PaMOTHOCTH, B
TOM 4YHUCJIE YMEHHMA OOBSICHSATH M OIIEHHWBAThH SIBJICHUS OKPYKAIOIIETO MHUpPA, HUCIOIb3Ys
3HAHUS U OIBIT, MOJYyYCHHbIC IPU U3YUYCHUU XUMUH, IPUMEHSITh UX TIPU PEIICHUU TIPoOIeM
B IMOBCEJIHEBHOM KU3HU U TPYJIOBOU E€ATEIBHOCTH;

— (¢opmupoBaHue y OOYYAIONIUXCS TYMAHUCTUYECKUX OTHOIICHUN, TOHUMAHUSI
[IEHHOCTH XUMHMYECKUX 3HAHUHU 711 BBIPAOOTKU SKOJOTUYECKH 11€J1IeCO00Pa3ZHOr0 MOBEACHHUS
B OBITY U TPYAOBOM JEATEILHOCTH B LIETSAX COXPAHEHUS CBOETO 3/I0POBbSI U OKPY>KaIOIIEH
MPUPOJHON CpEIbI;

— pa3BUTHE MOTUBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHHIO Ha OCHOBE YCBOEHHUS OOIICYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQ WIS U HAPABIEHHOCTH JTaJbHEHIIIET0 00 yUEeHHUS.

MECTO YYEBHOI'O ITPEJIMETA «XUMUS» B YHEBHOM IIVIAHE
B yuyebHOM miiane OCHOBHOrO 0O0IIero oOpa3oBaHUsl MpeAMET «XHUMHSI» BXOIUT B
COCTaB MpeaMeTHOM obnactu «EcTecTBeHHO-HAYyYHBIE PEMETHI.
OO61iee 4yncI0 YacoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUU HA YPOBHE OCHOBHOTO OOIIETO
oOpasoBaHus, cocraBisgeT 136 4yacos:
B 8 Ki1acce — 68 yacoB (2 4aca B HEJENIO),
B 9 Kki1acce — 68 yacoB (2 yaca B HEAEINIO).

OIIMCAHUE HEHHOCTHBIX OPUEHTHUPOB COAEPKAHUSA YUYEBHOI'O ITPEIMETA

[leHHOCTHBIE OPUEHTUPHI KypCa XMMHUHU B IIKOJIE OMPEAEISIOTCS CIeHHU(PUKON XUMUU
Kak Haykd. [loHsATHE «UEHHOCTH» BKIIOYAET E€JUHCTBO OOBEKTUBHOTO (CcaM OOBEKT) U
CyOBEKTHUBHOTO (OTHOIICHHE CYOBEKTa K OOBEKTY), MOITOMY B KauyeCTBE IIEHHOCTHBIX
OPUEHTUPOB XUMHUYECKOTO 00pa30BaHMS BHICTYIMAIOT OOBEKTHI, H3ydaeMbIE B Kypce XUMUH,
K KOTOpOMY y oOydaroruxcsi GOpMHUpPYETCsl IIEHHOCTHOE OTHOIIeHHE. [Ipu 3TOM Bemymryro
pOJIb UTPAIOT MO3HABATENIbHBIE IEHHOCTH, TaK KAaK JAHHBIM y4yeOHbIH MpeIMeT BXOIUT B
IpyIIy MPeIMETOB I03HABATEIbHOIO IIMKJIA, TJaBHAas IeJb KOTOPBIX 3aKII0YaeTcs B
W3YUYEHUHU MPUPOJBIL.



JIMYHOCTHBIE, METAITPEJJMETHBIE U ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUSA
YYEBHOI'O KYPCA

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pE3yJabTaThl OCBOCHHUS TMPOTPAMMBbI OCHOBHOTO OOIIETO 0Opa3oBaHUS
JOCTUTAIOTCS B XOJI¢ OOy4YeHUS XUMHUHM B EIUHCTBE YYeOHOH W BOCIUTATEIHLHOM
JESATEIHPHOCTH B COOTBETCTBUU C TPAJAWIIMOHHBIMU POCCHUHUCKUMH COIIMOKYJBTYPHBIMU U
JTyXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMH, TIPUHITHIMUA B OOIIECTBE MpaBUJIaMU M HOpMaMHU
MOBEJIEHUSI U CIOCOOCTBYIOT TIpOIlecCaM CaMOMO3HAHMS, CAMOPA3BUTHS U COIMATU3AINN
00y4Jarouxcs.

JIMYHOCTHBIC PE3yJIBTAThl OTPAaKAIOT TOTOBHOCTh OOYYAIONIUXCSl PYKOBOJACTBOBATHCS
CHUCTEMOW TO3UTHBHBIX IIEHHOCTHBIX OPUCHTAIMA M PACITUPECHHUE OIbITA JACATSIBHOCTH Ha
e€ OCHOBE, B TOM YHUCJIC B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

IICHHOCTHOTO OTHOIIEHUS K OTEYCCTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECCKOMY U
HAyYHOMY HACJICJIMIO, TTOHUMaHUs 3HAYCHUS XUMHUYECKOW HAYKH B )KU3HU COBPEMECHHOIO
o0I1ecTBa, CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOM MH(OpMaIuel 0 IepeIOBbIX JTOCTHKEHUIX
Y OTKPBITUSX MUPOBOM U OTCUECCTBEHHOW XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX
00 ycTpoiicTBE MUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEJCTABIICHUSI O COLMAIBHBIX HOPMaxX M IMpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJJICKTUBE,  KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IIOJIC3HOMH,
y4eOHO-MCCIIE0BATEIILCKON, TBOPUECKOH M JPYTHUX BHJAX ICATCIbHOCTH, TOTOBHOCTH K
pa3HoOOpa3HON COBMECTHOW JESITEIHLHOCTH NP BBITIOJHEHUH YUEOHBIX, TTO3HABATEIBHBIX
3aa4, BBIMOJTHCHUM XHMHUYECKUX OKCIIEPUMEHTOB, CO3JIaHUU YYEOHBIX TIPOCKTOB,
CTpeMJICHHS K B3aWMOIIOHMMAaHWIO ¥ B3aUMOIIOMOIIM B TIpOIlecCe OTOW ydeOHOH
JESTEILHOCTH, TOTOBHOCTH OILIGHUBATh CBOE MOBEJCHHWE W MOCTYIKH CBOMX TOBapHIIEH C
MO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TTOCIIEICTBUN MTOCTYIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHMUS:

MHPOBO33PEHYECKHE TMPEJCTABICHUS O BEIIECTBE U XUMHYECKOM peakiuu,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U COCTABISIONINE OCHOBY JISI
MOHUMAaHUSl CYIIHOCTH HAy4YHOW KapTUHBI MHUpa, TMPEACTABICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBSA3SX YEIOBEKA C MPHUPOJTHOU CpEon, O
POJIM XMMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HANPABJICHHBIE HA TIOJyYE€HHWE HOBBIX 3HAHWUW MO XUMUH,
HEoOXoMuMbIe ISl OOBSICHEHHS HAOIOMaeMBIX TPOIIECCOB M SIBJICHHUH, MO3HABATEIIHHOM,
WHOOPMAITMOHHOW M YUTATEITBCKON KYJIBTYpPhI, B TOM YHCIJIC HABBIKOB CaMOCTOSTEIHHOU



paboThl ¢ y4eOHBIMU TEKCTaMHU, CIPABOYHOU JIUTEPATYPOU, HOCTYMHBIMU TEXHUYECKUMHU
cpeacTBaMu UHGOPMAIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOYYEHUIO U MO3HAHUIO, JTI0003HATENHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW W MCCIEIOBATENbCKON NESITEIbHOCTH, K OCO3HAaHHOMY
BbIOOPY HAINpPaBIEHHOCTH U YPOBHS OOYyYEHHUsI B TaJIbHEHIIEM;

4) popMupoBaHHUS KYJbTYPbI 310POBbS

OCO3HAHME UEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3J0pOBBIO,
YCTAaHOBKM Ha 3/I0pPOBBIA 00pa3 >KU3HU, OCO3HAHME IMOCIEACTBUM M HENPUSITHE BPEIHBIX
MpUBBIYEK (YIOTPEOIEHUS aIKOT0Isl, HAPKOTUKOB, KYpPEHHUsI), HEOOXOAUMOCTH COOIOACHUS
npaBul 0€30MAaCHOCTH MPHU OOpallleHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peaibHOU
KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpEC K TMPaKTUYECKOMY H3Yy4YeHHI0 npodeccuii M TpyJda pa3IudyHOro poja,
yBaXEHHE K TPYAY U pe3yjibTaTaM TpPYIAOBOM MAESITENbHOCTH, B TOM YHUCJIE Ha OCHOBE
NPUMEHCHMS] TIPEJIMETHBIX 3HAHUW 10 XWMHH, OCO3HAHHBIA BBIOOP WHIWBHIYaJbHOU
TPACKTOPUHU MPOJOHKEHHUS 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX UHTEPECOB U CITIOCOOHOCTH
K XHMHH, OOLIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, ycnemHon npodeccnoHaIbHON
NEATeIbHOCTH W Pa3BUTHS HEOOXOJAMMBIX YMEHHUM, TOTOBHOCTH aJIallTUPOBATHCS B
npodeccruoHaIbHOM cpejie;

6) 9KOJIOrM4€eCKOro BOCIIUTAHUS

HKOJIOTHYECKH 11eJIecO00pa3Hoe OTHOLIEHWE K MPHUPOAEC KaK MCTOYHHKY >KM3HU Ha
3emile, OCHOBE €€ CYIECTBOBAaHHUA, MOHHWMAaHHE IIEHHOCTH 3JI0POBOTO0 M O€30MacHOro
oOpaza KU3HHU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY (U3MYECKOMY H
NICUXUYECKOMY 3/I0POBBIO, OCO3HAHHWE IIEHHOCTH COONIOACHUS TMpaBUil 0E€30MacHOTO
MOBEICHUs TIPU pabOTe C BEIIECTBAMHU, A TAKKE B CUTYAIUSAX, YTPOXKAIOIIUX 30POBBIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOTyYaeMbIe MPU W3YYCHUH XUMHH, I PEUICHUS
3a7a4, CBA3aHHBIX C OKPYXKalOUEW MNPUPOJHOW CpEeNoOW, i TMIOBBILICHUS YPOBHSA
HKOJIOTUYECKON KYIBTYpbI, OCO3HAHUS II00aTbHOTO XapaKTepa IKOJIOTHYECKUX MPOOIIeM U
MyTeH UX PEILICHHs] MOCPEICTBOM METOJOB XUMHH, SKOJIOTMYECKOTO MBIIIJICHUS, YMEHHUS
PYKOBOJICTBOBAThCSI UM B IIO3HABATEJIbHOM, KOMMYHUKATUBHOW M COLIMAJILHON MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATbI

B cocraBe meTanpenMeTHBIX pe3yabTaTOB BBIACISAIOT 3HAYMMBIC NJIsi (OPMUPOBAHUS
MHUPOBO33pPEHUSI OOIICHAYYHbIC TOHATUS (3aKOH, TEOpHs, NPHHIINI, TUIOTe3a, (aKT,
CUCTEMa, MPOIECC, DKCIEPUMEHT U JPYroe.), KOTOPbIE HCIOIBb3YIOTCS B €CTECTBEHHO-
Hay4YHbIX Y4e€OHBIX NpeAMETax M MO3BOJSIOT HAa OCHOBE 3HAHUM M3 ITUX MPEIMETOB
dbopMupoBaTh MpEJCTaBICHUE O LEJIOCTHOM Hay4yHOU KapTUHE MUpPa, U YHUBEpCAJbHbIE

yueOHble JeMcTBUS (MO3HABAaTEJIbHbIE, KOMMYHHUKATUBHBIC, DPETYJISTUBHbBIE), KOTOPHIC
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obecrnieunBalOT (OPMUPOBAHHME TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHUPOBAHUIO U
OCYIIECTBIICHUIO YUYCOHOU JIeSITEILHOCTH.

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBbIe JJoruuyeckue JeicTBUS.

YMEHHUSI HCHOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIIJIEHUS MPU OCBOCHUM 3HAHWI:
pPacKpbhIBaTh CMBICT XUMHYECKMX TOHSATUN (BBIACIATH HMX XapakTEepHbIC MPU3HAKU,
yCTaHABIIMBATh B3aMMOCBS3b C JPYTUMH TOHSATUSIMHU), HCHOJIb30BaTh TMOHSITUSA IS
OOBSICHEHUS OTHAENIbHBIX (PAKTOB W SIBJICHUW, BBIOMPATh OCHOBAHUS U KPUTEPUU JJIsI
KJ1accuUKaIMU XUMUUYECKUX BEIIECTB U XUMUYECKUX PEaKIUi, yCTaHABIMBATh TPUYMHHO-
CJIC/ICTBEHHBIE CBSI3M MEXJy OOBEKTAaMU HM3YUYCHUS, CTPOUTH JIOTHUECKUE PaACCYXKICHUS
(MHAYKTUBHBIC, JICTYKTUBHBIC, 10 aHAJIOTMH), JIeJIaTh BHIBOJIbI M 3aKTIOUEHUS,

yMEHHE TPUMEHSTh B  TMpOIECcce IMO3HaHUS  TOHATUA  (IpeAMETHhIE U
METanpeIMeTHbIE), CHUMBOJIMUECKHE (3HAKOBBIC) MOJIENH, WCIOJIb3yeMble B XUMUH,
npeoOpa3oBbIBaTh IIMPOKO MPUMEHSIEMbIE B XHUMHUU MOJICJIbHBIC TMPEJCTABICHUS —
XUMUYECKUI 3HAaK (CUMBOJ 2JIEMEHTA), XUMHUYECKass (GopMmysia U ypaBHCHUE XHUMHUYECKOU
peakIuu — TpU PEIICHUH Y4eOHO-TIO3HABATEIBHBIX 3a7a4, C y4€TOM 3TUX MOJICIbHBIX
NPEJACTABICHUNA BBISIBIIATh M XapaKTEpU30BATh CYIIECTBEHHBIE NPU3HAKM M3Y4aE€MbIX
OOBEKTOB — XHUMHYECKUX BEHIECTB M XUMHYECKHUX peakIuid, BBISIBISATH OOIIHE
3aKOHOMEPHOCTH, TPUUYMHHO-CJIEACTBEHHBIC CBSI3M M MPOTUBOPEYUS B H3YyUYAEMBIX
MpoIECCaX U SIBJICHUSX.

ba3oBbIe uccienoBaTebCKe 1eMCTBUS.

YMEHHE HUCTO0JIb30BaTh MOCTABJIECHHBIC BOIIPOCH B KAYECTBE UHCTPYMEHTA MMO3HAHUS, a
TakkK€ B KAadeCTBE OCHOBBI JIsi (DOPMHUPOBAHHUS TUIIOTE3bI MO IMPOBEPKE IMPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUMH;

npruoOpeTeHne OIbITa 1O MJIAHUPOBAHUIO, OPTraHU3AIlMN U TIPOBEJACHUIO YICHUUYECKHUX
OKCTIICPUMEHTOB, yMEHHE HaOmoAaTh 3a  XOAOM  IIpoIecca, CaMOCTOSITEILHO
IIPOTHO3UPOBATH €r0 Pe3yiabTatT, GOpPMYyIUpPOBATh 000OIIEHNS W BBIBOJBI IO Pe3ysbTaTaM
MPOBEAEHHOTO OIbITa, UCCICAOBAHUS, COCTABIIATh OTYET O MPOJEIaHHOMN padoTe.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOMpaTh, aHAIM3UPOBATH U HHTEPIPETHPOBATH MHGOPMAIIUIO Pa3THIHBIX
BHJIOB M (DOPM TIPEJICTABICHUS, ITOTYyYaeMyI0 M3 Pa3HbIX HCTOYHHUKOB (HAYYHO-TIOMYJISIPHAS
JUTEepaTypa XHMHYECKOTO COJIEpXKaHMs, CIPaBOYHBbIE MocoOus, pecypchl MHTepHeTa),
KPUTHYCCKHU OIICHUBATh MIPOTHBOPECUUBYIO U HEJIOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE TIPUMEHATH pa3JWYHbIe METOJABbl W 3alpoChl MPH TMOUCKE UM OTOOpe
nH(pOpPMAMK ¥ COOTBETCTBYIONIUX JTAHHBIX, HCOOXOAUMBIX JIJI1 BHITIOJIHCHUS YUYCOHBIX H
MO3HABATEIBHBIX 3aJlad  OMNPEACIEHHOr0 THMa, NpUOOpEeTeHHEe OmbiTa B 00JaCTH
WCTOJIb30BaHUs WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM, OBJAJICHUE KYIbTYpOi
AKTUBHOTO HCTOJIb30BaHUS PA3IMYHBIX MMOMCKOBBIX CHCTEM, CaMOCTOSITEIBLHO BBIOMpPATh



ONTUMAJIbHYIO0 (OPMY TIpEACTaBICHHS HH(GOPMAIIMHN U WUTFOCTPUPOBATH PEIIacMbIe 3aa4H
HECJIOKHBIMH CXEMaMH, THarpaMMaMu, IpyrumMu opMamu rpaduKu ¥ iX KOMOWHAITASMU;

YMEHHE HCIIOJIb30BaTh U aHAJM3UPOBATh B IMpoliecce yueOHON U MCCIEI0BATEIbCKOM
JESATENHPHOCTH WHGOPMAIMIO O BIUSHUU TPOMBIIIUICHHOCTH, CEIIbCKOTO XO3SMCTBA U
TPaHCIIOPTa Ha COCTOSIHUE OKPY>KAIOIIEeH PUPOTHOM CpEebl.

KoMMmyHHKATHBHBIE YHHUBEPCAJIbHBIE YUeOHbIE 1eiicTBHS

yMEHHUs 3a/JaBaTh BONPOCH (B XoAe auayiora W (WJIU) JUCKYCCHUU) MO CYIIECTBY
oOcyxmaeMoli TeMbl, (HOPMYJIUPOBATh CBOM TMPEIIOKCHHS OTHOCUTEIIBHO BBITIONHCHUS
MPEIOKEHHOW 3a/1a4u;

YMCHHS TIPEJICTABIATh TOJYYCHHBIC PE3YJIbTaThl IMO3HABATCIIBHOW JEATCILHOCTH B
YCTHBIX M TIMCBMCHHBIX TEKCTaX; JeNaTh IPE3CHTAIMIO pPEe3YyJIbTaTOB BBIMOJTHEHUS
XUMHUYECKOTO DJKCIIEpUMEHTa (J1abopaTOpHOrO OmbITa, JiabopaTopHOW pabOTHl TIO
MCCIICJIOBAHHIO CBOMCTB BEIIECTB, YUEOHOT'O MPOEKTA);

YMEHHS YYECOHOTO COTPYJIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEIIBHOMN
U HCCIICIOBATCIIbCKONW JCATCIBHOCTH TPH PEIICHUM BO3HHMKAIOMIUX IMPOOJEM Ha OCHOBE
yuéTa OOIIMX WHTEPECOB W COTJACOBaHUS MO3WIMK (0OCYXIeHUs, OOMEH MHCHHSIMH,
«MO3TOBBIC IITYPMbI», KOOPJIHHAIIMS COBMECTHBIX JICHCTBUM, ONPEACIICHUE KPUTEPUEB TIO
OIICHKE KayeCTBa BBITIOJIHGHHON paOOThI U IPYTHE).

PeryasiTuBHbIEe YHHBepcaJibHbIe YUeOHbIe 1eiicTBUS

YMEHHE  CaMOCTOSTENIbHO  ONpENeNsTh eI  JACSITENbHOCTH, IUIAaHUPOBATh,
OCYIIECTBIISIT, KOHTPOJIMPOBATH M TMPH HEOOXOAMMOCTH KOPPEKTUPOBATH  CBOIO
NeATeNIbHOCTh, BBIOMpaTh HauoOosiee dS(PheKTUBHBIE CIOCOOBI pEIIeHUsS Y4eOHBIX W
MO3HABATEIbHBIX 33/1a4, CAMOCTOATEILHO COCTABIIATH UM KOPPEKTUPOBATH MPEJI0KEHHBIN
AITOPUTM JCHCTBHI TPH BBIMOJHCHUH 3aJIaHUM C YYETOM TOJIYYEHHS HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX, OIEHUBATH COOTBETCTBUE MOJYYEHHOTO
pe3ynbTrata 3asBICHHOM 1€, YMEHHUE WCIOJIb30BaTh W aHAJU3UPOBATH KOHTEKCTHI,
npearaeMbie B YCIOBUM 3aIaHHM.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 8 kiiacce npeamMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE JOKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH Yy 00YUAIONTUXCS YMEHUIA:

* PACKpbIBATh CMBICT OCHOBHBIX XUMHUYECKUX MOHITUI: aTOM, MOJIEKYJIa, XHMHUYECKUH
AJIEMEHT, POCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS W HEOJHOPOIHAS),
BaJICHTHOCTh, OTHOCHTENIbHAS aTOMHAas W MOJEKYJspHAas Macca, KOJUYECTBO BEIIECTBA,
MOJIb, MOJIIPHASI MAcca, MacCoBast JIOJSI XUMUYECKOTO JIEMEHTA B COCTMHEHUHU, MOJISIPHBIN
00BEM, OKCHJI, KHCIIOTa, OCHOBAaHHUE, COJTb, dJIEKTPOOTPHUIIATEIILHOCTh, CTETICHh OKHCIICHHUS,
XAMHUYECKasi peaknus, KiIacCUPUKANMSI PEaKIuid: peakuh COCIUHEHUS, pEaKInH
Pa3IOKEHUS, PEAKIINNA 3aMENICHHsI, PEaKIIN 00OMEHa, PK30- U YHAOTCPMUUYCCKUE PEAKIINH,
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TEIIOBOM 3(P(EKT peakuuu, SApO aTOMa, AIEKTPOHHBIN €0 atoma, aTOMHas OpOUTalb,
paguyc atoMa, XMMHYECKasl CBs3b, MOJSAPHAs U HEIMOJSpPHAs KOBAJICHTHAs CBSI3b, HOHHAs
CBs3b, WOH, KaTHOH, AaHWOH, pPACTBOpP, MaccoBas JoJis BelecTBa (IIPOLIEHTHAs
KOHLIEHTpAaIus) B pacTBOPE;

* WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHWYECKUX MOHATUN U NPUMEHATH TH
TOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUM;

* HCMOJb30BaTh XUMHUYECKYIO CHMBOJIUKY [UIsl COCTaBJIEHHS (POPMYN BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;

* OMpEAENATh BAJIEHTHOCTh aTOMOB 3J€MEHTOB B OMHAPHBIX COEIUHEHUSX, CTECECHb
OKHUCJICHHMSI DJIEMEHTOB B OWHApHBIX COEJUHEHUSX, TPUHAJICKHOCTh BEUIECTB K
onpeeNéHHOMY KJlaccy COeAMHEHUH 1Mo GopmynaM, BUA XUMHUYECKOU CBA3M (KOBaJIEHTHAs
Y MOHHAs) B HEOPraHUYECKUX COCTMHEHUSIX;

* packpbiBaTh cMbIci [lepuoanueckoro 3akona [[. 1. MenngeneeBa: 1EMOHCTPUPOBATH
NOHUMAHHUE TEPUOJNYECKON 3aBUCHUMOCTH CBOWCTB XUMHYECKHUX DJJIEMEHTOB OT WX
noysioxkeHns B llepuonnueckoil cucTemMe, 3aKOHOB COXPAaHEHHsS MacChl BELIECTB,
IOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaipo;

* ONUCHIBATh M XapakTepuzoBaTh TaOIMuHyto G(opmy [lepuonuueckoit cucTemsl
XUMHYECKUX DJIEMEHTOB: pa3iuyaTh TMOHATHS «rJIaBHas mnoArpynna (A-rpynma)» u
«mobounass mnoarpynmna (b-rpynma)», waneie u  Oonbliie TEPUOABI, COOTHOCHTH
o0o3HaueHusi, KOTOphle HMelTcs B Tabnuie «llepuognueckas cucteMa XUMUYECKUX
anementoB J[. WM. MenzaeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sijipa, o0lee YKCiIo IEKTPOHOB U paclpeiesieHne
UX T10 3JEKTPOHHBIM CJIOSIM);

*  KjaccUUIMPOBATh XUMHYECKHE OJIEMEHTBhl, HEOPraHWYECKHUE BEIIECTBa,
XUMUYECKHE peakiuu (10 4YHCIy M COCTaBYy Y4YAaCTBYIOLIMX B pPEaKUHUH BEILIECTB, IO
TerIoBoMy 3 dexry);

* XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB PAa3IMUYHBIX
KJIACCOB,  IIOATBEP)KJIAasi  ONMCAaHWE  IPUMEPAMU  MOJIEKYJSIPHBIX  YPaBHEHHUM
COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINM;

* IIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT UX KAYECTBEHHOI'O COCTABa,
BO3MOXHOCTH IIPOTEKAHUS XUMUYECKUX ITPEBPAIIECHUN B Pa3JINYHBIX YCIOBUSIX;

* BBIYUCIATH OTHOCUTEIBHYIO MOJECKYISPHYIO M MOJIIPHYIO MAacChl BEILECTB,
MacCOBYIO JOJI0 XMMHUYECKOrO 3JIEMEHTa MO (OPMYyJIE€ COEAUHEHUS, MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IT0 YPABHEHUIO XUMUYECKON PEAKIINH;

* IPUMEHATHh OCHOBHBIE ONEPALIMU MBICIUTEIBHON AEATENBHOCTA — aHAJIU3 U CHUHTE3,
CpaBHEHHE, OO0OOIIeHHe, CHUCTEeMaTH3alhio, KiIacCU(UKAIMIO, BBIABICHUE MPUYMHHO-
-CJIIEICTBEHHBIX CBS3€M — JUI1 M3Y4YEHUs CBOWCTB BEIIECTB M XWMHYECKHUX PEAKLUU,
€CTECTBEHHO-HAYYHbI€ METOJbl MO3HaHUS — HaOJIIOJEHUE, U3MEpPEHHE, MOJAEINPOBAHUE,
AKCHEPUMEHT (peasibHbIA U MBICICHHBIN );



* ClIeJOBaTh NpPaBWIaM MOJb30BAHMS XHMHYECKOW TMOCYIOM U Ja0OpaTOPHBIM
o0OpyZOBaHMEM, a TaKXKe MpaBUaM OOpallleHHs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIMSIMU MO BBIMOJHEHUIO JIAOOPATOPHBIX XUMUUYECKUX OMBITOB IO TMOJYYECHUIO U
coOMpaHuio ra3000pa3HbIX BEIIECTB (BOJOPOJIa U KUCIOPO/ia), MTPUTOTOBICHUIO PACTBOPOB
C OMNpeNcIEHHON MAacCOBOM J0JE€W PaCTBOPEHHOIO BELIECTBA, IJIAHUPOBATH U MPOBOIUTH
XUMHYECKUE HKCIEPUMEHThl IO pACIO3HABAHMIO PACTBOPOB WIEIOYEH U KHUCIOT C
MTOMOIIIBI0 UHAUKATOPOB (JIakMyC, heHoIPTaIeuH, METHIOPAHXK U APYyTrue).

K xoniy o6yueHus B 9 kjacce rnpeMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb COPMHUPOBAHHOCTH Yy 00YHAIOUIUXCSI YMEHUM:

* PacKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHATHI: XUMUYECKUIN AJIIEMEHT, aToM,
MOJIEKYyJla, MOH, KaTWOH, aHHWOH, MPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, BaJEHTHOCTb,
ANEKTPOOTPULIATETLHOCTh, CTENIEHb OKUCIICHUS, XUMUUECKasl peaKlnsi, XUMUYECKas CBA3b,
TeroBOM 3(p@QexT peakuuud, MOJb, MOJSPHBIA 00BEM, pacTBOp, DSIEKTPOJIUTHI,
HERJIEKTPOJIUTHI,  JJIEKTPOJIMTHYECKAss  JUCCOLMALIMS, pEeakUMu HMOHHOTO oOMeHa,
KaTajau3aTtop, XUMUYECKOE paBHOBeCHE, oOOpaTuMble U HeoOpaTHMbIe pEaKIIHH,
OKHUCJIUTENbHO-BOCCTAHOBUTEINIbHBIE PEAKIIMH, OKUCIUTEIb, BOCCTAHOBUTEINb, OKHCICHUE U
BOCCTAHOBJICHUE, AJJIOTPOINUS, aMPOTEPHOCTh, XUMUUYECKasl CBsI3b (KOBaJICHTHAs, MOHHAS,
MeTajInyecKkas), KpUCTAIUIMYecKas pemérka, KOppo3us METajuloB, CIUIaBbl, CKOPOCTb
XUMUYECKOW peakuu, npeaeiabHo nonycrumas konnenTpanus [1/IK Bemectsa;

* WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX MOHATHN U NPUMEHSATH 3TH
HNOHSATUS NPU ONMCAHUM BEUIECTB U UX MPEBPALLCHUI;

* HCIMOJb30BaTh XUMHUYECKYIO CHMBOJIUKY IS COCTaBIIEHHS (POPMYJ BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIUM;

* OINpENENsATh BAJICHTHOCTh W CTENEHb OKUCICHUS XHMHUYECKUX OJJIEMEHTOB B
COEIMHEHUAX PA3IUYHOrO COCTAaBa, NPHHAJIC)KHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy
COeMHEHUN 1O ¢opMynaMm, BHJ XUMHUYECKOM CBsS3M (KOBAJICHTHAas, WOHHAs,
MeTaJTnYecKas) B HEOPraHMYECKUX COCIMHEHHUAX, 3apsi MOHA M0 XUMHUYECKON (dopmyre,
XapakTep cpedbl B BOJHBIX  pacTBOpax HEOPraHMYECKUX  COCAUHEHUW, THI
KPUCTAJTIMYECKOU PEIETKN KOHKPETHOTO BEIECTBA;

* packpeiBath cMmbicn llepmoamueckoro 3akonma JI. WM. Menneneesa u
JIEMOHCTPUPOBATh €r0 MOHUMAHHWE: OMUCHIBATH W XapaKTEpPHU30BaTh TAOIMYHYIO (OpMy
[lepuognyeckoii CUCTEMBl XHMHYECKHUX DSJIEMEHTOB: pa3iNyaTh TIOHATHS «TJIaBHAs
noarpynmna (A-rpynna)» u «mobouHas noarpynmna (b-rpynma)», manble u OoJbIIne
NEPUO/bI, COOTHOCUTh OOO3HAUEHHUS, KOTOpPhIE MMEIOTCS B MEPUOJUYECKON Tabnuie, c
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMUYECKHX 3JIEMEHTOB (COCTaB U 3apsij
sa/pa, o01Iee YUCIO0 IEKTPOHOB U paClpeIeSICHHE UX MO AIEKTPOHHBIM CIIOSIM), OOBSCHSTh
o0111Me 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpejenax
MaJlbIX EPUOO0B U TJIABHBIX MOATPYIIN C YYETOM CTPOCHUS UX aTOMOB;
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* KJaccupUUUPOBaTh XMUMHYECKHME JJIEMEHThl, HEOPraHWYECKHE  BEIIECTBa,
XUMHYECKUE peakuuu (0 YMUCIy M COCTaBy YYACTBYIOIIMX B PEaKIMU BELIECTB, IO
TEII0BOMY 3P (DHEKTY, MO0 U3MEHEHUIO CTETICHEH OKUCICHUSI XUMUYECKUX DJIIEMEHTOB);

* XapakTepu3oBaTh (OMUCHIBaTH) OOIIME M cHenu(pUuyecKrue XMMHUYECKHE CBOMCTBA
MPOCTBIX M CIOXHBIX BEUIECTB, MOATBEPKJIas ONUCAHUE NPUMEPAMHU MOJEKYISPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIUI;

* COCTaBJISITb YPABHEHUS DJIEKTPOJUTUUYECKON IUCCOLMALMM KHUCIOT, LIEN0YeHd u
CoJiel, TOJIHbIE M COKpauIEHHbIE YpPaBHEHMsI pEaKIMil HOHHOro OOMeHa, YypaBHEHHUS
peakuuid, MOATBEPXKIAIOIIUX CYIIECTBOBAHUE T'€HETHYECKOM CBSI3M MEXKAY BellleCTBaMHU
Pa3IUYHbBIX KJIACCOB;

* pacKphIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN MOCPEACTBOM
COCTaBJICHHUS 3JIEKTPOHHOr0 0ajaHca ATUX Peakluii;

* MPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTHU OT MX CTPOEHUS, BOBMOXHOCTH
NPOTEKAHMS] XUMUYECKUX MTPEBPAILICHUN B pa3JINYHBIX YCIOBUSAX;

* BBIYHCIATH OTHOCUTEIBHYIO MOJEKYISPHYIO W MOJSPHYIO MacChl BEIECTB,
MAacCOBYIO JIOJI0 XHMHYECKOr0 3JEMEHTa Mo (GopMylie COCAMHEHHS, MACCOBYIO [OJIIO
BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMHUUECKOM peaKIvy;

e coOmojaTh MpaBWia TOJb30BAHUS XUMUYECKOM TMOCyloM u 1ab0paTOpHBIM
o0opyaoBaHMEM, a TakKe IpaBWiIa OOpalleHHus C BEIIECTBAMHU B COOTBETCTBHH C
UHCTPYKIMSIMHU IO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB MO MOJYYCHUIO U
coOupaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOro rasa);

* POBOJIUTDH PEAKIIMH, MOATBEPKIAIONINE KAUeCTBEHHBIN COCTaB PAa3IMYHbIX BEILIECTB:
pacno3HaBaTh OMBITHBIM MMYTEM XJIOPHUA-, OPOMHI-, MOAUI-, KapOoHaT-, hocdar-, cuiamkar-,
cynbdar-, THAPOKCUI-HOHBI, KAaTHOHbl AMMOHMS ¥ HOHBI HM3yYEHHBIX METAJIJIOB,
NPUCYTCTBYIOIIME B BOAHBIX paCTBOPAX HEOPTAHMUECKHUX BEIIECTB;

* PUMEHATH OCHOBHBIC ONEPAIIMN MBICTUTEIBHON NEATEILHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEMATU3AIINIO0, BRISIBICHUE TPUYUMHHO-CIICICTBEHHBIX CBSI3EH —
JUISL U3YYEHUS] CBOWCTB BEIIECTB M XMMUYECKUX PEAKLHUN, €CTECTBEHHO-HAYyYHbIE METObI
NO3HaHUsI — HAOJIOACHHE, W3MEpPEHHUE, MOJIECIMPOBAHHUE, OSKCIEPUMEHT (peanbHbIl U
MBICJICHHBIH).

OCHOBHBIE BH/Ibl YYEFHOMU JIEATEJIbHOCTH OBYYAIOIIUXCS

8 KUIIACC
e lcnonp3yroT TIpU XApaKTEPUCTUKE BEIIECTB TMOHATHS: «aTOM», «MOJICKYIay,
«XUMHYECKUUN DJIEMEHT», «XUMHYECKHUU 3HAK», «BEIIECTBO», «IIPOCTOE BEMIECTBOY,
«CIIOKHOE BEIIECTBO», «CBOWCTBA BEIECTB», «XUMHYECCKUE SBIICHHUSI», «(PU3MUCCKHEC
SIBJICHUS», «KOADODUIIMEHTH», «UHICKCHI», «OTHOCHUTENIbHAs aTOMHAs Maccay,
«OTHOCHUTEJIbHAS MOJIEKYJISIPHAS Maccay, «MaccoBasi JOJIS JIEMECHTa.

11



e PaznuuaroT: Tena U BEUIeCTBa; XUMUYECKHI 3JIEMEHT U IPOCTOE BEIIECTRO.

e OnuceiBaOT: (POPMBI CYIIECTBOBAHUS XUMHUYECKHX JJIEMEHTOB (CBOOOJHBIE aTOMBI,
MPOCTHIE BEIIECTBA, CIIOXKHBIE BEIIECTBA).

e OOBACHAIOT CYIIHOCTh XMMHUYECKHX SIBICHUN M HMX NPUHIUIHAIBHOE OTIMYUE OT
(pu3HYECKUX SBJICHUM.

e XapaKTepu3ylOT OCHOBHBIE METOABl  HM3YyUYEHUS  €CTECTBEHHBIX JIUCIUILUIMH
(HabsrofeHue, SKCIEPUMEHT, MOACITUPOBAHUE).

¢ BBHUUCISIIOT OTHOCHTEIBHYIO MOJICKYJSIPHYIO MacCy BEIIeCTBa W MacCOBYIO JOJIO
XUMUYECKOTO 3JIEMEHTA B COCTUHEHUSX.

e PaboTaTh C TEKCTOM, COCTABIIATH CIOXKHBIN TJIaH TEKCTA;

e Braners TakuM BUIOM U3JIOKEHUS TEKCTA, KAK TTOBECTBOBAHUE.

e [log pyKOBOACTBOM YyYHUTENs MPOBOAUTH HETMOCPEICTBEHHOE HAOIIOJACHHE; MO/
PYKOBOACTBOM YyUHUTeNss OPOPMIISITH OTYET, BKIIOYAIONIMN OMHCAaHWE HAOIIOICHMUS,
€r0 pe3yJIbTaTOB, BHIBOJOB.

9 KUIIACC

e JlaroT XxapaKTEepUCTUKY XUMHUUYECKUX IJIEMEHTOB MO MX MOJOKEHUIO B IEPUOJUUYECKON
cuUcTeMe XMMHUUYECKUX 3jieMeHTOB [[. . Menaeneena.

e Ha3pIBalOT coeIMHEHNS XUMHYECKUX BEIECTB U COCTABIISAIOT UX (POPMYIIBI 11O
Ha3BaHMUIO.

e XapakTepusyrT CTpoeHHe, o01ue Gu3nIecKue 1 XUMHIECKUE CBOMCTBA MPOCTHIX
BEIIIECTB.

e OOBSICHSIOT 3aBUCUMOCTb CBOMCTB (WJIM MPEICKa3bIBaTh CBOMCTBA) XUMHYECKUX
AJIEMEHTOB U 00pa3yeMbIX HMHU COSAMHEHUH OT mosioykeHus B [lepuoanueckoit
cucTemMe XuMudeckux ajeMeHToB [l. 1. Menaeneena.

o (COCTaBISIOT MOJICKYJISIDHBIE YpaBHEHHUS PEaKIUi, XapaKTECPU3YIOIIUX XHMHUYECKHUE
CBOMCTBA BEIIECTB U UX COCAMHEHMH, a TaKKE€ AJICKTPOHHBIC YpPaBHEHUS MPOLIECCOB
OKHCJICHUSI-BOCCTAHOBJICHUS,  YPAaBHECHUS  JBJCKTPOJIUTHYECKOW  JUCCOIMALIUU,
MOJICKYJIAPHBIE, MOJHBIE U COKPAIICHHBIE MOHHBIE YPAaBHEHHS PEAKIUNA C y4aCTHEM
3JIEKTPOJIUTOB.

e VYCTaHaBIMBAIOT MPUYMHHO-CICACTBEHHBIE CBSA3W MEXKIAY CTPOECHHEM aToMa,
XUMHUYECKOU CBS3bI0, TUIIOM KPHUCTAJUIMYECKON PEIICTKH BEIIECTB U UX COCIUHCHUU,
UX OOIUMH (PU3UIECKUMH M XUMHUICCKUMH CBOHCTBAMH.

e BhINOJHSAIOT, HAOIIOIAI0T U OMUCHIBAIOT XUMUYECKUM IKCTICPUMEHT.

e DKCIIEpUMEHTAJIbHO HCCIEIYIOT CBOWCTBAa BEIIECTB M HUX COCAWHECHHUMH, peIIaloT
AKCIEPUMEHTAIIBHBIE 3a1a4H.

COIEPKAHUE OBYYEHUA
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8 KUIIACC

Paznea 1. IlepBoHavyaiibHbIe XUMHU4YecKUue MOHATHSA (20 v)

Xumusa — eadxcuaa oéaacmv ecmecmeo3HAHUA U NPAKMUYUECKOU OeAmeabHOCmU
yenoeexa (5 u)

[Ipenmer xumuu. Ponb XMMHUU B )KU3HU YEIIOBEKA. XMMUsA B CUCTEME HayK. Tena u
BemiecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ArperarHoe cocrosHue BemiectB. [loHsiTue o
MeTOJlaX MO3HaHUsI B XUMUU. YucThie BemecTBa U cMecu. CrocoObl pa3iesieHus] CMECEH.

Bewecmea u xumuuecxkue peaxyuu (15 u)

ATOMBI M MOJIEKYJIbl. XUMHYECKHE HJE€MEHThl. CHUMBOJIbI XUMHUYECKUX 3JIEMEHTOB.
IIpocThlie U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumunueckas ¢opmysna. BageHTHOCTP aTOMOB XHUMHUUYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSHCTBA cocTtaBa BemecTB. OtHocuTenpbHas aTromMHas Macca. OTHOCHTEIbHAs
MoOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMHUYECKOTO JIEMEHTA B COCUHECHUH.

KomnuectBo BemectBa. Monb. MossapHas macca. B3auMocBA3b KOIM4YECTBA, MACChI U
Yuciia CTPYKTYPHBIX €IMHUIL BellecTBa. Pacuérbl mo ¢popmysiaM XUMUUECKUX COCTMHEHUM.

OuU3NYECKUe U XUMUYECKUE ABJICHUS. XUMHUYECKasd peakuus U e€ MpU3HaKU. 3aKOH
COXpaHEHMs] MacChl BEIIECTB. XHUMHYECKHE YypaBHeHUs. Kiaccudukarus XAMHYECKUX
peakiuii (CoeTMHEHUS, Pas3ioKeHUs, 3aMeIleHHs, OOMEHa).

Xumuueckuit IKCnepumenm.

3HAKOMCTBO C XUMHUYECKOH MOCY/I0H, MpaBuiiaMyu pabOThHI B TaO0OpaTOPUU U MpUEMaMU
oOpaireHust ¢ 1a00paTOpHBIM 00OpPYAOBAaHUEM, U3yUYCHHE U ONMCAaHHE (PU3MUYECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HaOMOAcHUE (U3NYeCKUX (IIJIaBJICHHE BOCKA, TasHHE
JbAa, pacTHUpaHuWEe caxapa B CTYIKe, KWUIMEHHWE M KOHACHCAIUS BOJbI) M XHUMHYECKUX
(ropeHue cBe4H, MpPOKaJIMBaHWE MEIHOW MPOBOJIOKHU, B3aWMOJICHCTBUE Meja C KHUCIOTOM)
ABJICHUW, HAONIOJCHHE ¢ ONUCAaHWE TIPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peaKuui
(paznokeHne caxapa, B3aUMOJCHCTBUE CEPHOW KUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHue
ruapokcuaa menu (II) mpu HarpeBaHuu, B3aMOJEUCTBUE XKeEJ€3a C PACTBOPOM COJIU MEAU
(II), u3yuenme cmocoOOB pa3elNeHUus CMECeil: ¢ TOMOIbI0 MAarHuTta, (UIHLTPOBAHHE,
BBIIAPUBAHUE, TUCTUUIALMS, XpoMatorpadus, MpoBEACHHE OYHMCTKU IOBAPEHHOM COJIH,
HAOJIOZICHUE M OMKCAHHWE pPEe3yJIbTATOB IPOBEICHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH
COXpaHEHHMs MaCChl, CO3/JaHUE MOJIETIEH MOJIEKYJT (IIAPOCTEP>KHEBBIX).

Pa3zgea 2. BaxkHeiilue npeacTaBuTe M Heopranudeckux semects (30 4)

Bo3oyx. Kucnopoo. llonamue 06 oxcuoax (6 u)

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 3J€MEHT U MPOCTOE BELIECTBO.
Haxoxnenue kucinopojga B mOpupoje, (U3MUECKMEe U XHMHUYECKHE CBOWCTBA (peakuuu
ropenusi). Oxcunpl. Ilpumenenue kuciaopoga. CrnocoObl MOTyYEHHS KHUCIOpoAa B
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naboparopuu W npomblluieHHOCTH. KpyroBopor kucimopoma B mpupone. O30H —
AIITOTpONHAs MOAU(PUKALIKA KUCIOPOIa.

TemoBoil 3(pPexkT XUMUYECKON peaklunH, TEPMOXMMHYECKUE YpaBHEHUS, SK30- U
SHAOTEPMHUYECKHE peakiuu. TOoIUIMBO: yrojib M MeETaH. 3arps3HEHUE BO3/yXa, YCHUICHHUE
MAapHUKOBOTO 3P (DeKTa, pa3pylieHHEe 030HOBOTO CIIOA.

Booopoo. Ilonamue o kucaromax u conax (8 1)

Bomopon — sneMeHT M mpocTtoe BemecTtBo. HaxoxaeHue Bomopona B INPUPOJAE,
(du3znueckre 1 XuMUYECKHUe CBOMCTBA, IPUMEHEHHUE, CIOCOOBI noxydeHus. KuciaoTsl u comu.

Momnsipabiii 00BEM ra3oB. Pac4€Thl Mo XMMHUYECKUM YpaBHEHUSIM.

Booa. Pacmeoput. Ilonamue 06 ocnosanusx (5 u)

duznueckue cBouWcTBa BOABL. Boma kak pactBopurenb. PacTtBopel. Haceiennsie n
HEHACBIILIEHHBIE PACTBOPBI. PacTBOpUMOCTH BewleCcTB B BoAe. MaccoBas J0JIsl BEIIECTBA B
pactBope. XUMHUUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Posib pacTBOPOB B PUPOJIE U B KU3HU
yesjaoBeka. KpyroBopoT BOAbI B IPUPOJIE. 3arpsi3HEHUE MPUPOAHBIX BOJ. OXpaHa U OYKCTKA
MPUPOJHBIX BOJI.

OcHnognule knaccol Heopzanuueckux coeounenuit (11 )

Knaccuduxkanus neopranmdyeckux coequHenuit. Okcunbl. Knaccudukanus oKCHIoB:
cojieoOpasyromue (OCHOBHBIE, KHUCJIOTHbIE, aMQOTepHbIE) U  HECOoJIeoOpa3yrolIne.
Homenknatypa okcumoB. dusmyeckue M XHMHUYECKHME CBOWCTBAa OKCUIOB. [lomyueHwue
OKCHU/JIOB.

OcnoBanusi. Knaccudukamnuss ocHOBaHUM: IMIENTOYM U HEPACTBOPUMBIE OCHOBAHWS.
Homenknarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOMCTBAa OCHOBaHUW. [lomydenue
OCHOBaHH.

Kucnorel. Knaccudukamus xucior. Homenkmarypa kuciaor. Pwusnyeckue w
XUMHUYECKHE CBOMCTBa KucCHOT. Psan aktmBHOcTM MetaimmioB H. H. bekerosa. Ilomydenue
KHUCJIOT.

Comu. Howmenkiatrypa coneil. @u3znueckue U XHUMHYECKHE CBOWCTBA COJICH.
[Tomydenue counen.

['eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE ONPEIECICHUE COJEPKAHUSA KHUCIOPOJa B BO3JyXE, IOJIYYECHHUE,
coOupaHue, pacClio3HaBaHUE U U3YUYCHHUE CBOMCTB KUCIOPOJa, HAOIIOAEeHUE B3aUMOICHCTBUS
BEILIECTB C KHUCJIOPOJAOM M YCJIOBHUSI BO3ZHHUKHOBEHHUS M MpEKpalleHusi ropeHus (moxapa),
O3HAKOMJICHHE C oOpasllaMu OKCHJIOB U OMHCAaHWE UX CBOMCTB, IMOJy4eHHE, cOOMpaHue,

pacrmo3HaBaHUE M M3yYE€HHE CBOMCTB BOJOpOJa (FOpEHHE), B3aMMOICHCTBHE BOJOpOJA C
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okcusioM meau (II) (BO3MOKHO MCMOIB30BaHUE BUACOMATEPUATIOB), HAOMIOJAEHUE 00pa3lioB
BEILIECTB KOJIMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOEHHOCTEW pPAacCTBOPEHMS BEIIECTB C
Pa3JIMYHON PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C ONPEAECIEHHON MaCcCOBOM JOJEU
PacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHUE BOJABI C MeTa/lIaMH (HATPUEM M KaJbLIUEM)
(BO3MO’KHO HCIIOJIb30BAHUE BUJIEOMATEPUATIOB), UCCIEAOBAaHUE OOpPA3I[0B HEOPTaHMYECKUX
BEILIECTB PA3JIMUHBIX KJIACCOB, HAOIIOJIEHUE U3MEHEHHS OKPACKU WHJUKATOPOB B PacTBOpax
KHUCIIOT M wIenoveil, uzyuenue B3aumonenctsus okcuna menu (II) ¢ pactBopoM cepHoii
KHUCJIOTBI, KUCIOT C MeETa/UlaMH, PEaKlIUil HeUTpalu3aluu, MOJIyUYeHHE HEPACTBOPHUMBIX
OCHOBaHUM, BBITECHEHHUE OJHOT0 MeTajyla JAPYruM U3 PpacTBOpa COJM, pEUICHUE
IKCTIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BaxxHeire Kacchl HEOPraHUUEeCKUX COCTMHEHUI.

Pasnen 3. Ilepuoamueckmii 3axkoH u Ilepmoamueckasi cucreMa XUMHYECKHX
3jeMeHTOB [[. 1. MenaesieeBa. CTpoeHne aTtoMmoB. XuMU4eCKas CBA3b. OKNCJIUTETBHO-
BOCCTAHOBHUTEJIbHBIE peakuuu. (15 1)

Ilepuoouueckuii 3akon u Ilepuoouueckasa cucmema xumuueckux nemenmos /1. U.
Menoene-esa. Cmpoenue amoma (7 1)

[lepBble TOMBITKK KJIAacCU(PUKAIMKU XUMHUYECKHX dJIeMeHTOB. [loHsTHE O Trpymmax
CXOJIHBIX D3JIEMEHTOB (IIIEJIOUYHBIE M MIECTOYHO3EMEIbHbIE METAIJIbI, TaJOTr€Hbl, UHEPTHHIC
rasbl). JIEMEHTHI, KOTOpbIe 00pa3yoT aMGOTEPHBIC OKCUIBI M THUIPOKCHIBI.

[lepuonnueckuit 3akoH. llepuommueckas cucrema XUMHYECKUX diemeHToB [, .
MenneneeBa. KopoTkonepuoanas u JiuHHonepuoaHas ¢opMmbl [leprogudeckoil cucTemMsl
xumuueckux snemeHTtoB J[. M. MenneneeBa. Ilepuonbr u rpymmbl. OU3NYECKUN CMBICT
NOPSIAKOBOTO HOMEPA, HOMEPOB NEPUOAA U TPYNIIBI JIEMEHTA.

Crpoenue aromoB. CoctraB artomMHbIX snep. HM3otombsl. OnektpoHsl. CTpoeHue
AJNEKTPOHHBIX 000JI0YeK aTOMOB TepBhIX 20 XuMmMuyeckux sJeMeHTOB Ilepuoamueckoit
cuctemsl [[. 1. MenaeneeBa. XapakTepUCTUKa XMMUYECKOTO 3JIEMEHTA MO €r0 MOJIOKEHUIO
B [lepuonnueckont cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHUsT  paauyca  aTOMOB  XUMHUYECKUX  3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIaM U NEPUOJaM.

3nauenue Ilepmoamueckoro 3akoHa u lleprognyeckoil CHUCTEMBI XHUMHUYECKHX
3JIEMEHTOB ISl pa3BUTHUS HayKu U npakTuku. Jl. 1. MenneneeB — y4€HbIi 1 rpa)KJaHVH.

Xumuueckan ceaszv. OKuciumeabHo-60cCmanosumesibHvle peakuuu (8 4)

Xumuueckas  cBa3b.  KoBasieHTHas  (moyisipHass W HEMOJSpHAs)  CBA3b.
DIEKTPOOTPHUIIATEIBHOCTh XUMHUYECKUX JIeMEHTOB. IOHHAs CBS3b.

Crenenp okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTENIbHBIE peakuuu. IIporecchl
OKHCJICHHS B BOCCTaHOBICHUSA. OKHCIUTEIIN ¥ BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:
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M3yueHue oOpasIloB BEIIECTB METAVIOB U HEMETAJUIOB, B3aUMOACHCTBHIE THAPOKCUIA IIMHKA
C pacTBOpaMH KHCIOT W IIEJOYed, MPOBEICHHE OIbITOB, WUIIOCTPUPYIOUIUX ITPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuid  (TOpeHue,  peakiuu  paslIoKEHUs,
COCTUHECHUA).

Me:xknpeaMeTHbIe CBA3H

Peanmszamust MeXnpeaMETHBIX CBA3€H TMpH HW3YYeHWH XUMHUU B 8§ Kiacce
OCYILIECTBIISIETCS Yepe3 MCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO--HAYYHBIX MOHSATHH, TaK U
MOHATUHN, SBISIOUINXCS CUCTEMHBIMU JIJIsl OTIENBHBIX MPEIMETOB €CTECTBEHHO--HAYIHOTO
IUKJIA.

OOmue ecTecTBeHHO--HAyYHBIC MOHSITHS: HAYYHBIH (akT, TUIIOTE3a, TEOpHs, 3aKOH,
aHanmu3, CHUHTe3, Kilaccuukamms, TMEePUOJUIHOCTh, HAONIONCHHE, OKCIEPUMEHT,
MO/JICTHPOBAHKE, U3MEPEHHE, MOJICIb, SIBICHNUE.

®dwusuka: martepusi, aroMm, JJIEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIHWI, HW30TOIIHI,
pPaMOaKTUBHOCTh, MOJIEKYJIA, DJIEKTPUYECKHUIA 3aps]l, BEIIECTBO, TEIO, 00BEM, arperatHoe
COCTOSIHHE BEIIECTBA, a3, GU3NYCCKUE BEITUYMHBI, €IMHUIIBI U3MEPEHUS, KOCMOC, TUIAHETHI,
3BE3161, CoHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, rumpocdepa, MHUHEpaidbl, TOPHBIE MOPOJIbI, TOJE3HBIE
HCKOIIaeMbl€, TOININBO, BOJHBIE PECYPCHI.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaumenoBanue pasnenoB u TeM | KosmmuecTBo yacos DJIeKTPOHHBbIE
n/n | nporpamMmbIl (ungposbie)
Bcero | Konrp. | Ilpak. o0pasoBaTebHbIE
padoTel | paboThI pecypcsl

Paspnen 1. IlepBoHavaibHble XMMUYECKHE TOHATHS

11 | Xumms —  BaxHas  00JIacTh 5 2 bubmuoreka [JOK
€CTECTBO3HAHMS H  IPAKTHYCCKOMN https://m.edsoo.ru/7f41837c
JeSTEIIbHOCTH YeJI0BEKa

1.2 | BemecTBa 1 XUMHUYECKHE PEAKIIMH 15 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c¢

Hroro no paszneny 20

Pasnen 2. Baxneiiume npeacTaBuTe M HEOPraHMYECKUX BeleCTB

2.1 | Bo3ayx. Kucnopon. Ilonstue 006 6 bubnuoreka [IOK

OKCHIax https://m.edso0.ru/7f41837c¢
2.2 | Bomopon. Ilonstue o KucioTax u 8 1 bu6mmoreka [JOK

COJIIX https://m.edsoo.ru/7f41837c¢
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2.3 | Boma. PactBoper. Ilonstme 00 ) bubnuorexa [JOK
OCHOBAHHUAX https://m.edsoo.ru/7f41837c
2.4 | OCHOBHBIE KJAcChl HEOPTaHUYECKUX 11 bubnuorexa [JOK
COEIMHECHUN https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30

Paznen 3. Ilepuonmueckuii 3axkon u Ilepuoguyeckass cucrema xumudeckux 3jemeHtoB JI. H.
MemnjgesieeBa. Ctpoenne aToM0B. XuMHYecKasi CBA3b. OKUCIUTEIBHO-BOCCTAHOBUTEIbLHbIE PeaKIUU

3.1 | Ilepmonuueckuii 3aKOH u 7 bubnuorexa [JOK
[Mepuoauyeckas cucTema https://m.edsoo.ru/7f41837c
XuMu4Yeckux anementoB . .

Memnnene-eBa. CTpoeHHe aToMa

3.2 | Xumuueckasi cBs3b. OKHUCIUTEIBHO- 8 bu6moteka [IOK
BOCCTaHOBHTEJBHBIC PEAKIINU https://m.edsoo.ru/7f41837c

Hroro no pazgeny 15

PesepBHOE BpeMs 3

OBHIEE KOJIMYECTBO YACOB TIIO | 68

[TPOI'PAMME

17



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

Paznea 1. BemecTBo 1 xumn4eckas peakuus (17 1)

Iloemopenue u yenyodnenue 3Hanuil 0CHOGHBIX pazoenos Kypca 8 kracca (5 u)

Ilepuonnueckuit 3akoH. llepuonuueckas cucreMa XUMUYECKuUX diaeMmeHTos J[. .
MenpneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHWH CBOMCTB XMMHMUYECKUX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, KAJIHS, KAJIbLHUSA U WX COCAWHEHHN B COOTBETCTBHUH C
ITOJIO’KEHHUEM DJIEMEHTOB B [leproanyeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUABI XMMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX PEMIETOK,
3aBUCHMOCTh CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKM M BUAA XUMHUYECKOUN
CBSI3U.

KJIaCCI/I(i)I/IKaHI/IH N HOMCHKJIATYpa HCOPTaHUYCCKHX BCIICCTB. XHUMHUUYECKHE CBOMCTBA
BCUICCTB, OTHOCAIIUXCA K PA3JIMYHBIM KJIaCCAM HCOPIraHUYCCKUX COCI[I/IHGHI/If/'I, T'CHCTHNYCCKAsA
CBA3b HCOPraHNMYCCKUX BCUICCTB.

OcHnoeHble 3aKOHOMEPHOCIMU XUmUuuecKux peakyuii (4 1)

Knaccuduxanys XuMrUUecKUX peakiuil Mo pa3audHbIM MPU3HAKaM (110 YUCTY U COCTaBY
YYacTBYIOIIMX B PEaKIMU BEIIECTB, IO TEIUIOBOMY 3(PdeKTy, Mo HM3MEHEHHIO CTeIeHEeH
OKHCJICHUS XUMHUYECKHX JIEMEHTOB, 10 OOPAaTUMOCTH, IO YYACTHUIO KaTajau3aTtopa). JK30- U
SHIOTEPMHUYECKUE PEAKIIUN, TEPMOXUMHUYCCKUE YPABHEHUS.

[TonsiTe 0 ckopocTr xuMHUUYeckoi peakiuu. [loHsaTue 06 0OpaTUMBIX U HEOOPATHUMBIX
XUMUYECKUX peakiusX. [IoHATHE O TOMOTEHHBIX M TE€TePOreHHBIX peakuusx. [loHsTHE O
karanuze. [loHsATHE O XHUMHYECKOM paBHOBeCcHMU. DaKTOpHI, BIHUSAIONIME HA CKOPOCTh
XUMHUYECKOU PEaKIMU U MOJ0KCHUE XUMUIECKOTO PAaBHOBECHS.

OKHUCIHTEIPHO-BOCCTAHOBUTEIbHBIC PEaKIIMU, SJEKTPOHHBIN OajdaHC OKHUCIUTEIbHO-
BOCCTAHOBHTENIbHOUW peakiuu. CocTaBiIeHNE YPaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOIb30BaHUEM METO/Ia AJIEKTPOHHOTO OajaHca.

Inekmpoaumuyeckan ouccoyuayus. Xumuveckue peakyuu ¢ pacmeopax (8 )

Teopust 37IEKTPOIUTUUECKON AUCCOIUALIMN. DIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTnoHs!,
AHUOHBI. MEXaHu3M JUCCOUMAIMU BEUIECTB C PA3JIWYHBIMM BHUJIAMU XUMHYECKOU CBS3U.
Crenienp qucconuaru. CUIbHBIC U CTTA0bIE AIEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. Y ClIOBUsl NPOTEKaHUS peaKluii MOHHOTO 0OMEHA, MOJHBIE U
COKpalIEHHbIE MOHHBIE ypaBHEHHs peakinil. CBOMCTBAa KUCIOT, OCHOBAaHUN U COJIEH B CBETE
MPEACTAaBICHUN 00 3JIEKTPONIUTHYECKOU nuccounanuu. KadecTBeHHbIE peakiMy Ha HOHBI.
[TonsiTHE O TUAPOIU3E COJIEH.

XUMHYeCKUH IKCIIEPUMEHT:
O3HAKOMJICHME C MOJICJISIMU KPHUCTAUUIMYECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —

METAJJIOB M HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpUIA HATpus),
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HCCIICIOBAHNE 3aBHUCHMOCTH CKOPOCTH XUMHYECKON pEaKIHH OT BO3ACUCTBUS Pa3IMUHBIX
(GaxTOpOB, HCCIIEOBaHUE AIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpoLecca AUCCOLUAIIUNH
KHCJIOT, IIeJIouedl U cojeil (BO3MOXKHO MCIIOJIb30BAaHME BHIEO MAaTepuajoB), MPOBEIEHUE
OMBITOB, WITIOCTPUPYIOIIKUX MPU3HAKKU MPOTEKAHUS PEaKLMii HOHHOTO oOMeHa (0Opa3oBaHME
ocajka, BBIJEICHHE Ta3a, OOpa3OBaHUE BOJBI), OMBITOB, HUIIOCTPUPYIOIIUX TMPUMEPHI
OKHCITUTENIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpEeHUE, PeaKIMKu Pa3I0KEHUsSI, COCTUHECHHUS),
pacrmo3HaBaHWe HEOPTaHWYECKUX BEHIECTB C IMOMOIIbI0 KAYECTBEHHBIX PEaKIMi Ha HOHBI,
pelleHne YKCIePUMEHTAIBHBIX 3a/1a4.

Paznea 2. HeMeTa/sibl U MX COeIUHEeHUd (25 1)

Oowan xapakmepucmuka xumuuecxkux rnemenmos 11 A-epynnwit. I'anozenwt (4 u)

OO6mast xapakrepuctuka rajoreHoB. OCOOEHHOCTHM CTPOEHHS aTOMOB, XapaKTepHbIE
creneHu okucieHus. CTpoeHue U (PU3MUECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHUYECKHE CBOWCTBA Ha IpuMepe Xjopa (B3auMOJICHCTBHE C MeTaJUIaMH, HEMETaJlJIaMH,
mienoyamu).  Xjopoojopord. ConsHas KUCIOTa, XWMHUYECKHE CBOWCTBA, IMOJy4YEHHE,
npuMeHeHue. JleiicTBMe xyiopa W XJIOpPOBOJOPOJA Ha OpraHu3M uejoBeKka. Baxueimine
XJIOPUBI M X HAXO0XKJICHUE B MPUPOJIE.

Oowaa xapakmepucmuka xumuueckux 3Inemenmos \NIA-epynnvi. Cepa u eé
coeounenus (6 u)

O6mast xapakrepuctuka ayeMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue U (HU3MUECKUE CBOMCTBA MPOCTHIX BEHIECTB —
KHCTIOPO/Ia U Cepbl. AJITOTPOIHBIE MOAUGUKAIIMKE KUCIOPOJa U cepbl. XMMHYECKHUE CBOMCTBA
cepol. CepoBOJOpO/, CTpOEHHE, (PU3NYECKHEe W XUMUYECKHe CBoMcTBAa. OKCHUIBI cephbl Kak
NPEICTABUTENN KUCIOTHBIX OKCUI0B. CepHas KuciaoTa, GU3HNUecKrue U XMMHYECKHUE CBOMCTBA
(obmme Kak TpEeNCTaBUTENsl Kiacca KUCIOT W crherududeckue). XUMHUYECKHE PEeaKIu,
JeKalue B OCHOBE MPOMBINIJICHHOTO CIoco0a TONydeHus CepHOW Kuciothl. [IpuMenenue
cepHoii kucaoThl. CoOJM CEepHOM KHUCIOTHI, KAYeCTBEHHAs peakius Ha Cyiabdar-uoH.
Haxoxnaenue cepbl U €€ COeIMHEHUU B NpUpoAe. XUMHUUYECKOE 3arpsi3HEHUE OKPYKaroUen
CpeIlbl COeTMHEHUSMH Cephl (KHCIOTHBIC TOKIH, 3arPSI3HEHHE BO3IyXa H BOJOEMOB), CIIOCOObI
€ro NnpeaoTBpaIleHUsI.

Oowan xapakmepucmuka Xumuueckux riemenmos VA-zpynnot. Azom, pocghop u ux
coeounenus (7 4)

OO6mrast xapakTtepucThka smeMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIEHHUS. A30T, pacnpocTpaHEeHUE B Npupojae, ¢GU3MYecKUe u
XuMuyeckue cBoicTBa. KpyroBopor azora B mnpupone. AmMuUak, ero (Qusuueckue u
XUMUYECKHE CBOMCTBa, mojiydeHHE H mpuMeHeHue. Coiu aMMOHMS, UX (QuU3NUecKue u
XUMUYECKHE CBOWCTBA, nMpuMeHeHue. KauecTBeHHasi peakuusi Ha MOHbl aMMOHUS. A30THas
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KHCIIOTa, €€ MOoNydeHue, PU3nYecKue U XMMUYECKHue CBOMCTBa (0OlIMe Kak MpeaCTaBUTENS
KJlacca KUCIOT U cnenuduyeckue). Vcnonb3oBaHue HUTPATOB M COJIEH aMMOHUSI B KaUeCTBE
MUHEpAIbHBIX yI00peHHd. XUMUYECKOE 3arps3HEHHE OKpY’Kalolleld Cpelbl COSIUHEHUSIMU
a3oTa (KUCJIOTHBIE JOXAM, 3arpsa3HEHUE BO3J1yxa, MOYBBI M BOA0EMOB). Docdop,
ajuioTponHbie Moaudukanuu ¢docdopa, ¢GuUMUECKHMe U XUMHUYECKHE CBoMcTBa. OKcuj
docthopa (V) u dochopnas kuciaora, GuU3MUECKHEe M XUMHUYECKHE CBOMCTBA, IMOJIYYCHHUE.
Hcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATIBHBIX yI0OPEHU.

Obwan xapakmepucmuxa xumuueckux 3nemenmos I|NA-zpynnvl. Yenepoo u
KpeMHUIl U ux coeounenus (8 1)

O6mas xapaktepucTtuka 3eMeHTOB [V A-rpymnmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTEepPHbIE CTETICHU OKUCJICHUS. YTJEpOo/, aJUIOTPOIHbIE MOIU(PHUKAIIUHU, PACTIPOCTPAHEHUE
B mpupoje, Puznueckue M XUMUYECKHe CBoucTBa. Ancop6Oiusa. KpyroBopoT yriepona B
npupoae. Okcuabl yriepoaa, ux GU3NIECKUEe U XUMUYECKHE CBOWCTBA, JEWCTBUE HA JKUBBIC
OpraHU3MbI, MOJYYCHUE U MPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEMBbI, CBI3aHHBIE C OKCHUJIOM
yraepona (IV), runotesa rimodaibHOr0 MOTEIJICHUS KIIMMaTa, MapHUKOBBIN 3dekT. YronpHas
KUCIIOTAa U €€ COlM, UX (PU3NYeCKHe U XMMHUYECKHE CBOMCTBA, MOJYYEHHUE U MPUMEHEHUE.
KauectBennas peakuus Ha kapOoHaT-UOHBI. Mcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE,
IPOMBILIJIEHHOCTH U CEITbCKOM XO3SIMCTBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUSX YIiepoa

(MeTaH, 9TaH, JTHWIEH, AaleTWJIEeH, 3TaHOJ], TJIHUIEPUH, yKCycHas KucioTa). I[IpuponHbie
UCTOYHUKH YTJIEBOJIOPOJOB (yroyib, MPUPOAHBINA Ta3, He(PTh), MPOAYKTHI HUX MepepadboTKu
(OeH3uH), WX poib B OBITY U MNPOMBINUIEHHOCTH. [loHSATHE O OMOIOTMYECKH BaKHBIX
BEIIECTBAX: >KMpax, OeiKax, yrieBojax — W MX POJM B JKU3HHM uejoBeka. MartepuanbHOe
€UHCTBO OPraHMYECKUX U HEOPTraHUUECKUX COETUHEHU.
Kpemnuii, ero ¢pusznueckre 1 XMMHYECKHE CBOMCTBA, MOTyYeHUE U mpumeHenue. CoequHeHus
KpeMHus B mpupone. OOmme mnpencraBieHuss o6 okcume kpemuus (IV) m xpemHueBOi
kucnote. CHIMKATBl, WX WCIOJIb30BaHHE B OBITY, B MPOMBIIUICHHOCTH. BakHeiimue
CTPOUTENbHBIC MaTepuajbl: KepaMuKa, CTEKJIO, IIEeMEHT, OeTOH, >kene300eToH. [IpoGiembl
0€30MacHOr0 MCIOIb30BaHUS CTPOUTEILHBIX MATEPUAIOB B TIOBCETHEBHOM KU3HH.

XHMMHYECKHH IKCIIEPUMEHT

M3y4yeHHE O00pa3lloB HEOPraHUYECKHUX BEIIECTB, CBOWCTB COJISHOW  KHUCIOTHI,
MPOBEJCHNUE KAUYECTBEHHBIX PEAKIMi Ha XJIOPUI-HOHBI M HAOIIOJEHUE MPU3HAKOB HX
MPOTEKAHMS, OMBITHI, OTpa)karomue (PU3NYECKHe W XUMUYECKHE CBOWCTBA TaJOTCHOB W HMX
COeIMHEHUN (BO3MOXKHO HCMOJb30BaHUE BUJIEOMATEpUATIOB), O3HAKOMJIEHHE C OOpa3lamu
XJIOPUJO0B (TaJOT€HHUIOB), 03HAKOMJIEHUE C 00pa3iiaMu Cepbl U €€ COCTUHEHUSIMU (BO3MOKHO
UCIIOJb30BaHUE BHUJEOMATepUanoB), HaOJIOAeHUE Tpoliecca OOYrIMBaHUSL caxapa IMOoJ
JNEUCTBUEM KOHLEHTPUPOBAHHOM CEPHOM KHUCIOTBI, HM3YYEHHE XHMHUYECKUX CBOMCTB
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pa30aBIEHHON CEpHOW KHUCIOTHI, MPOBEIECHHE KAaYeCTBEHHOH peakuuu Ha Cylb(aT-uoH U
HaOJIoIcHUE MpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3MYECKHMH CBOWCTBAMM a30Ta,
dochopa u ux coeauHeHUM (BO3MOKHO HCHOJIB30BAaHUE BHUICOMATEPHUATIOB), O0Opa3laMu
a30THBIX U (ochopHBIX yn0oOpeHui, mojyueHue, coOupaHue, pacrno3HaBaHUE U HM3YUYCHHE
CBOICTB aMMUaKa, MPOBEJCHHE KAYECTBEHHBIX PEaKIMil Ha MOH aMMOHMS U (ocdar-uoH U
U3y4YeHUE IPU3HAKOB MX IIPOTEKAaHUSA, B3aMMOJIECUCTBUE KOHLEHTPUPOBAHHOM Aa30THOMU
KHCJIOTBl C MeEJbl0 (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUANIOB), H3YYEHUE MOjeen
KPUCTANIMYECKUX PEIIETOK anmMasza, rpapura, (QysuiepeHa, O3HAKOMJIEHHE C MpPOLEecCOM
a7IcopOIMKM pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U yCTPOMCTBOM MPOTUBOTas3a,
noJjiyueHue, coOupaHue, paclio3HaBaHUe U U3yYeHHE CBOMCTB YTJIEKHUCIOTO Tas3a, MpoBeACHHUE
KayeCTBEHHBIX pEaKIUi Ha KapOOHAT M CUJIMKAT-MOHbI M HW3Y4YEHUE TMPU3HAKOB HX
NPOTEKaHMs, O3HAKOMJIEHWE C MPOAYKLUMEH CHJIMKATHON MNPOMBILUIEHHOCTH, pelIeHue
AKCIIEPUMEHTAIBHBIX 3a]1a4 M0 TeMe «BaxHel1e HeMeTaJlJIbl U UX COSUHEHUS».

Paznen 3. Mertauibl 1 ux coeqnHenus (20 4)

Obuwue ceoiicmea memannoes (4 u)

OO6mass xapakTepUCTUKA XUMHUYECKUX DJIEMEHTOB — METaUIOB Ha OCHOBAaHUU WX
nonoxenuss B llepuonmueckont cucreme xumuueckux 3yeMeHToB /[[. M. MennpeneeBa u
ctpoeHus artomoB. CTpoeHHe MeTauioB. MeTajuiMueckass CBsI3b M MeETaJUIMYecKas
KPUCTAJUIMYECKAsl PEIIETKA. DJIEKTPOXUMUUECKUN Pl HANPSKEHUN MeTauioB. PU3nUecKue u
XUMHUYECKHEe CBOWCTBA MeTayioB. OOmme cmnocoObl mojydeHuss MertamioB. [lonsTue o
KOPPO3UH METAJIOB, OCHOBHBIE CHOCOOBI 3alTUThl UX OT Koppo3uu. CraBel (CTajlb, YYT'VH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ TIPOMBIIIIIICHHOCTH.

Baxicuentmue memannwt u ux coeounenus (16 u)

[Ilenounble MeTaiUIbl: OJOKEHHUE B [leproandyeckon cucteMe XUMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, CTpoeHME HX aTOMOB, HaxoXJAeHue B npupoae. Pusuyeckue u
XUMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus W Kanus). OKCHABI U THAPOKCUALI HATPUS U
Kanus. [[puMeHeHre MEeaI0YHbIX METAJIOB U UX COCTUHECHU.

[[lenoyHo3eMenbHBIE METANIbl MAarHUd W KajdblMK: TojoXeHue B Ilepumogmueckoit
cucTteMe XuMH4eckux aiiemeHToB [[. M. MenaeneeBa, CTpoeHHE MX aTOMOB, HaXOXICHHUE B
npupojie. Duzndyeckrne U XMMHUYECKHE CBOMCTBA MarHUs U KaiblUs. BaxkHelne coequHeHus
KaJIbLIUS (OKCU, TUAPOKCHU, coiin). JKECTKOCTH BOJIBI U CIOCOOBI €€ YCTPAHEHMUS.

AnroMuHui: nonoxeHue B llepmonmueckon cucreme xumuueckux snemeHTtoB 1. .
MeHnpeneeBa, CTpOCHUE aTOMa, HAXOXAEHHUE B Tpupoje. PU3NUEeCKHEe U XUMUYECKUE CBOMCTBA
amroMuHUS. AMQOTEpHbIE CBOMCTBA OKCH/IA U THAPOKCHIA ATIOMUHUS.

Keneszo: mnomoxenue B Ilepuonmyeckodt cucreMe XHUMHUUYECKUX diaemeHtoB [[. .
MeHnpeneeBa, CTpOCHUE aTOMa, HAXOXAEHHUE B Tpupoje. PU3nuecKre U XUMHUYECKUE CBOMCTBA
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xenesa. Oxcunpl, ruapokcuasl u conu skeneza (II) m xenesa (III), ux cocras, cBoicTBa U
MOJIy4YEHHE.

Xumuueckuiit IKCnepumenm:

O03HAKOMJICHHE C 00pa3llaMl METaJUIOB U CIIABOB, UX (PU3HMYECKUMH CBOMCTBaMH,
M3YUYEHUE PE3YyIbTATOB KOPPO3UU METAUIOB (BO3MOKHO HCMOJb30BAaHUE BUJIEOMATEPUAIIOB),
O0COOEHHOCTEW B3aMMOJICUCTBMS OKCHJA KalblMsl M HATpus C BOJOH (BO3MOXKHO
HCIIOJIb30BaHUE BHUACOMATEPHUATIOB), MHCCIIECIOBAHUE CBOMCTB >KECTKOM BOJIBI, MpoIecca
TOpeHUsl Keje3a B KUCIOpoJie (BO3MOXKHO MCIOJb30BAaHUE BUACOMATEPHAIOB), MPU3HAKOB
NPOTEKAHUS KaUYE€CTBEHHBIX PEAKIIMM HA MOHBI: MarHus, KajbliMs, aJIOMUHUS, [IMHKA, JKee3a
(IT) u xeneza (III), meau (II), HaGmrOAEHNE M OMMCAHUE MPOIECCOB OKPAITUBAHMS IJIAMEHU
MOHAMU HATpUs, Kaius ¢ Kajdblusid (BO3MOXKHO UCIIOJIb30BaHUE BUIEOMATEpPUAIIOB),
uccieoBaHue aM(POTEPHBIX CBOMCTB THAPOKCHAA AIFOMUHUS U TUAPOKCHUA I[IUHKA, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «BakHele MeTasbl U UX COCAUHECHUS.

Paznen 4. Xumus u okpyxkamomas cpeaa (3 1)

Bewecmea u mamepuanwl 6 sncusnu yenogeka (3 u)

BemectBa u Matepuanbsl B TOBCEAHEBHOM KU3HU UenoBeka. bezonacHoe ncnonb3oBaHue
BEIIECTB W XUMHUYECKUX peakiuil B ObiTy. [lepBasg momMoms mpu XUMHYECKHX OXKOTax H
OTpaBJICHUSX.

XUMHUYECKOe  3arpsA3HEHUE  OKpyXKaromiedl  cpeabl  (TMpefenbHas — JOMyCTUMAas
KOHIIEHTpalus BemiecTs, aanee — [1JIK). Poias xumun B perieHuu 3K0JI0rM4ecKuX mpooIieM.

XUMHYECKUH IKCIIEPUMEHT:
U3y4eHHe oO0pa3loB MaTepuasioB (CTEKJIO, CIUIaBbl METAJJIOB, TOJUMEpHbBIC
MaTepuabl).

MexknpeaMeTHbIe CBA3H

Peanuzanusa MeXnpeIMEeTHBIX CBSI3e MNpU H3y4YeHUM XUMUM B 9  Kiacce
OCYIIECTBIISIETCSI Yepe3 UCIOJIb30BaHME KAaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK U
MOHSATUN, SIBJIIOUIUXCS CUCTEMHBIMU JISl OTAEIBHBIX IPEAMETOB €CTECTBEHHO--HAYyYHOTO
LMKIIA.

OOuue ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: Hay4dHbIM (pakT, rumore3a, 3aKOH, TEOpHS,
aHanW3, CHWHTE3, KiIacCcuPUKalusi, TEPHOJUYHOCTh, HAOMIONEHHWE,  JIKCIEPUMEHT,
MOJICIUPOBAHNE, W3MEpPEHHEe, MOJCNb, SBJICHHE, MApPHUKOBBIA d3(PGEKT, TEXHOIOTHS,
MaTepuarbl.

®dusnka: Marepusi, aToM, O3JIEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKIWJA, H30TOIbI,
pPaMOaKTUBHOCTh, MOJICKYJA, SJIEKTPUUECKUN 3apsii, TMPOBOAHUKH, MOJYIPOBOJAHUKH,
TUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSIHME BEIECTBa, Ias,
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pacTBOp, PacTBOPUMOCTb, KPUCTAJUITMUECKass pemI€TKa, CIUIaBbl, (DU3HUECKHUE BEIUYHHBI,
€IMHULIBI U3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, TIIAHETHI, 3BE3/1b1, CoHIIE.

buonorus: dorocuntes, npixanue, ouocdepa, sKocucTEMa, MUHEPATLHBIE YI00OpEeHUS,
MUKPOIJIEMEHTBI, MAKPOJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaibl, TOPHbIE TMOPOJbI, MOJIE3HbIE
MCKOTIaeMbI€, TOIUIUBO, BOJIHBIE PECYPCHI.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne HanmeHoBaHMe pa3je/ioB U TeM KonuyecTBo yacos DJIeKTPOHHbIE
n/m | NporpamMmsl (uu¢posbie)
Beero | Kour. | TIpak. | ggpasoparennunie
padot | paboT | hecypesl
bl bl
Paspnen 1. BemecTBo 1 XuMHYecKHe peaKIUul
1.1 | IloBTOpeHue u yriy0OiaeHue 3HaHUI OCHOBHBIX 5) 1 bubnuoreka [JOK
pasziesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a
636
1.2 | OcHOBHBIEC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
peakmuit https://m.edsoo.ru/7f41a
636
1.3 DNEeKTPOTUTHIECKAs JUCCOIHALIHSI. 8 1 1 bu6mmoreka [IOK
XUMHYECKUE PEaKIMK B pacTBOpax https://m.edsoo.ru/7f41a
636
Hroro no pazgeny 17
Paznen 2. HeMeTa/JILI M X COeAMHEHHUS
2.1 | O6mas xapakTepUCTUKa XUMUYECKHX 4 1 bubnuoreka [JOK
anemeHToB VIIA-rpynmbl. [anoreHs https://m.edsoo.ru/7f41la
636
2.2 | O0mas xapakTepuCTUKa XUMUIECKHX 6 bubnuoreka [JOK
anemeHToB VIA-rpynmsl. Cepa u eé https://m.edsoo.ru/7f4la
COCIMHEHUS 636
2.3 | O6mas XxapakTepuCTUKa XUMUYECKUX 7 1 bubnuorexa [IOK
aneMeHTOB VA-rpynnsl. A30T, pochop u ux https://m.edsoo.ru/7f4la
COCIMHEHUS 636
2.4 | O6mas XapakTepUCTUKAa XUMUYECKUX 8 1 2 bubnuorexa [IOK
anemMeHToB |VA-Tpynnsl. Yriepoa v KpeMHUR https://m.edsoo.ru/7f41a
H UX COCJIUHEHUS 636
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Wroro mo paznmeny 25

Pazgen 3. Meralibl 1 UX COCTUHEHU ST

3.1 | OOmue cBoOMCTBa METAILJIOB 4 bubmuoreka [JOK
https://m.edsoo.ru/7f41a
636

3.2 | Baxwueiinme MeTaIbl M KX COCTUHCHHS 16 1 2 bu6mmoreka [{OK
https://m.edsoo.ru/7f41a
636

Wroro mo pazueny 20

Paznen 4. Xumus u okpy»kaonas cpeaa

4.1 | BemecTBa 1 Matepualibl B )KU3HU YEJIOBEKA 3 bubnuoreka [JOK
https://m.edsoo.ru/7f41a
636

Hroro mo pazueny 3

PesepBHOE Bpems 3

OBHIEE KOJIMYECTBO YACOB I10 68 4 7

[MTPOTPAMME

PECYPCHAS BA3A

Onucanue y4eOHO-MeTOAMYECKOI0 KOMILIEKCA.
VYyeonuk. ["abpuensn O. C., Octpoymon W.I"., CnaakoB C. A. Xumust. 8 k1. ®T'OC. [Ipocsemnienune — 2021
VYueonuk: ['abpuensu O. C., Octpoymos WN.I'., Cnaakos C. A. Xumus. 9 k1. @I'OC. Ilpocsemenune - 2021

MeTtoanueckue Mocoous:
Xumus. 8 — 9 kitace: KoHTposbHBIC U TTpoBepovHBIC paboTh K yueOHuKy O.C. ['abpuensna « Xumus 8 Kiaccy»
O.C.T'abpuensn, [1.H. bepeskun, A.A. Ymakoa u jip.- M.: JIpoda, 2006.

JonoHUTe/ILHAS JIUTEPATYPA ISl YUUTEJIs:
1. IlpumepHble IporpaMMBbI o yueOHBIM npeameraM. Xumus 8-9 kiacc. — M.: [Ipocsernienue,
2010.
2. Tabpuensn O.C. HactonpHas kuura g yuutens. M.: biauk u K, 2008.
3. Tabpuensn O.C. HacronbHas kaura yuurens. Xumus. 8 -9 kiacc. Meroanyeckoe nocodue. M.,
Hpoda, 2012.
4. I'abpuensn O.C. Xumus. 11 kiacc: KOHTPOJIbHBIE M TPOBEpOUHbIe paboThl. M., [Ipoda, 2013.

JIEKTPOHHBIe 00pa30BaTeIbHbIE PeCypPChl
HNutepHeT-pecypcesl:
http://www.mon.gov.ru MuHHCTEpCTBO 00pa30BaHus U HAYKH

http://www.fipi.ru [Mopran ®UIN — dexepanbHblii KHCTUTYT MEAarOrMYECKUX U3MEPEHUN
http://www.ege.edu.ru ITopran EI'D (urpopmanmonnoit nomepxku EI'D)
http://www.probaege.edu.ru Iopran Enunblii 5x3amMeH

http://edu.ru/index.php ®enepansHblit mopran «Poccuiickoe 0Opa3oBaHue»
http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepanbHblii IEHTP TECTHPOBAHMUSL.
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
http://www.mon.gov.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
http://www.probaege.edu.ru/
http://edu.ru/index.php
http://www.infomarker.ru/top8.html%20RUSTEST.RU

http://www.pedsovet.org Beepoccuiickuit Uatepuet-Ilencoser

CpencrBa 00yueHnus:
1. IeuyaTHbIe MOCOOUS:
Ta6mumer: J1. Y. MeneneeBa, paCTBOPUMOCTH, Psifl aKTUBHOCTH METAJIIOB, THIThl XUMUYECKUX CBS3CH,
KIacCU(UKAIMS HEOPTAHUIECKUX BEIIECTB, KIIACCH(HUKAIIUS U CTPOCHUE OPraHUYECKUX BEIIIECTB.
2. TexHnueckue cpeCTBA 00yYEHUS:
1) xommbrOTED;
2) MyJIbTHMEMAHBII TIPOCKTOP;
3) TeneBu30p.
3. YueOHO-paKTHYecKoe U Y4eOHO0-1a00paTopHOe 000py/10BaAHHE:
HaGop peakTuBOB coriacHo ydueOHOW mporpamme, HabOp JabOpPaTOPHOTO OOOPYIOBAHHS BKOJIMYECTBE
17 mryk. [lemoHcTpanmonHoe 000pyA0BaHUE COTIIACHO YY€OHOM Mporpamme.
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http://www.pedsovet.org/
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