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HHOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 mnpeaMery «XUMHsS» Ha YpPOBHE OCHOBHOTO OOIIEro
00pa30BaHMsI COCTABIIEHA HA OCHOBE TPEOOBAaHUI K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHMs, TIPEICTABICHHBIX B
OI'OC 000, denepanbHONW aAaNTHUPOBAHHON 00pa30BATENBHOW MPOrpPaMMbI
OCHOBHOIr0 00miero oOpa3oBaHus ISl CIaO0OBHIAIMX oOydarommxcs (Bapuant 4.2
®AOII O00), a Takxe Ha OCHOBE (eiepaibHON paboueil mporpaMMbl BOCITUTAHUS U
C y4€TOM KOHIIENIMM TMpernojlaBaHusl ydyeOHOTro rmpeameTa «XUMHUS» B
oOpa3zoBaTenbHbIX opranuzamusax Poccuiickoit @eaepariuu.

[Iporpamma 1o XuMuM pa3paboTaHa C IMEJIbI0 OKa3aHUS METOJUYECKOMN
MTOMOILY YYUTEIIO B CO3/IaHUU paboyell MpOrpaMMbl O YYEOHOMY IIPEIMETY.

[Iporpamma 1o XumMuu Ja€T TPEACTABICHHE O IENAX, OOIel CcTpaTeruu
oOy4eHHUs1, BOCIIUTAHUS U PA3BUTHs 00YyJalOUUXCs CPEACTBAMU YUYEOHOTO MIPEeIMETa,
yCTaHaBIMBAaeT 00s3aTeNIbHOE TMPEIMETHOE  COJAEpKaHWEe, MPeIyCMaTpPUBAECT
pacrpeneneHue €ro o KiaccaM M CTPYKTypUpOBaHUE MO pas3delaM W TeMam
NporpaMMbl  TO  XMMHUHU, ONpEACISeT KOJUYECTBEHHbIE W  KaYeCTBEHHBIC
XapaKTEPUCTUKU COJEPKAHUS, PEKOMEHAYEMYIO IMOCJIEI0BATEIbHOCTh H3Yy4ECHHUS
XUMUHU C YIETOM MEXKIIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JJOTUKH Y4eOHOTO
Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH OOydYaroIMXCs, OMpPEeisieT BO3MOKHOCTU
npeaMeTa Ui peanu3aldd TpeOOBaHWM K pe3yibTaTaM OCBOCHHS OCHOBHOMU
o0pa3oBaTenpHOM MPOorpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus, a TaKKe
TpeOOBaHMI K pe3ynbTaTaM 00y4YeHHsS XMMHUHU HAa YPOBHE Lele n3yyeHus mpeaMera
U OCHOBHBIX BHJIOB Yy4eOHO-MO3HABATEIHHOM MEATENHHOCTH OOY4YaromIerocss IO

OCBOCHHIO y‘l€6HOFO COACPIKaHMAA.

OO0mas xapakTepucTUKA y4e0HOr0 npeamera « XuMus»



Bkiag yueOHOTO peMera « XuMUsh» B JIOCTHXKEHHE IeJIell OCHOBHOTO OOIIETO
oOpa3oBaHusi 00YyCIIOBJICH BO MHOTOM 3HAa4€HHUEM XHUMHYECKOW HAYKH B MO3HAHUU
3aKOHOB TIPUPO/IbI, B PA3BUTHH MPOU3BOAUTEIBHBIX CHII OOIIECTBA U CO3aHUHA HOBOM
0a3bpl MaTEPUATLHON KYJIbTYPBHI.

XUMHUSL KaK JJIEMEHT CHCTEMBl €CTeCTBEHHBIX HAYyK pPAcIpOCTpaHHIIa CBOE
BJIMSIHHE Ha BCE OOJACTH YEJIOBEUECKOTO CYIIECTBOBAHUS, 3ajajla HOBOEC BHUCHHE
MHUpa, CTaja HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOHW KYJBTYpBI, HEOOXOIUMBIM
yCIIOBHEM JKM3HH OOIIECTBA: 3HAHUE XHMHUHU CIIY>)KHUT OCHOBOU NIt (POPMHUPOBAHHSI
MHUPOBO33PEHHUSI YEJIOBEKa, €ro MPEJICTaBICHU O MaTepHUaJbHOM E€IMHCTBE MUDPA;
BXHYIO  pOiib  WrpaloT  (GopMUpyeMble  XHMHEH  TPEACTAaBICHHUS O
B3aUMOIPEBPALICHUAX YHEPTUU M 00 IBOJIIOIHMH BEILIECTB B MPUPOJEC; COBPEMEHHAS
XMMHUsSl HampaBiICHAa Ha pEHICHHE TJIOOAIBHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHS
YeJI0OBEYeCTBA — CBHIPbEBOM, OHEPreTUYECKOl, MHUIIEBOH U  JKOJOTHYECKOU
0€e301MacHOCTH, TPOOJIEM 3IPABOOXPAHEHHUSL.

B ycnmoBusx BO3pacTaromiero 3HAYCHHWS XHUMHHA B OJKHU3HH  OOIIECTBa
CYIIECTBEHHO MOBBICHIIACH POJIb XUMUYECKOTO 00pa3oBaHus. B Tutane conmanuzanuu
OHO SIBJIICTCS OJHWM W3 YCIOBHH (QOPMHPOBAHUS WHTEUICKTA JIMYHOCTH U
TapMOHHWYHOTO €€ Pa3BUTHSI.

COBpEeMEHHOMY  YEJIOBEKY  XHMMHYECKHE 3HAHWS  HEOOXOTUMBI ISt
nproOpeTeHus: OONIEKYIBTYPHOTO YPOBHS, TO3BOJISIFOIIETO YBEPEHHO TPYAMUTHCS B
COLIMyME M OTBETCTBEHHO YYacTBOBaTh B MHOTO0Opa3HOW >KM3HM OOIIECTBA, IS
OCO3HaHUsI BAXHOCTH Pa3yMHOTO OTHOIICHHS K CBOEMY 3J0POBBIO MU 30POBBIO
APYTUX, K OKPYXAroIIeHd NPUPOIHOW CpeAe, IS TPaMOTHOTO TOBEICHHS TPH
WCIIOJIb30BaHUHN PA3IMIHBIX MATEPHAIOB M XUMHUYECKUX BEIICCTB B IOBCEIHCBHOM
KHU3HU.

Xumuueckoe oOpa3oBaHME B OCHOBHOM IKOJE SBISIETCS 0a30BBIM  I10
OTHOIIIEHHIO K CHUCTeMe oOmero xumudeckoro ooOpaszoBanus. [loatomy Ha
COOTBETCTBYIOIIEM €My YPOBHE OHO pean3yeT MPHCYIIHE OOIEeMy XUMUYECKOMY
00pa30BaHUIO KJIIOYEBHIE IICHHOCTH, KOTOPBIE OTPaXKaroT TOCYIapCTBEHHEIE,

0OIIIeCTBEHHbIE W WHJUBHUAYAJIbHBIE MOTPEOHOCTU. DTUM ONPEACISIETCS CYIIHOCTh



oOmielt crpaternn OOydeHHs, BOCIUTAHUS U Pa3BUTHS OOYUYAIOIMIUXCS CPEACTBAMU
y4eOHOTO TIpeaAMETa « XUMHUSD.

N3ydenue npeamera:

. CIIOCOOCTBYET pealu3alii BO3MOXXHOCTEH ISl CaMOpa3BUTUSA W
(dbopMUpOBaHUS KYJIbTYpPbI JMUHOCTH, €€ 00IIeH U PYHKIIMOHAIIBHON I'PaMOTHOCTH;

. BHOCUT BKJIaJ B (OPMHUpPOBAHHWE MBIIUICHUS W  TBOPYECKHUX
CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX CAMOCTOSITEILHOW YUCOHOU JeATEIHHOCTH,
AKCIIEPUMEHTAJBHBIX M  HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MMOBCEIHEBHOM KU3HU, TaK U B NPO(PECCUOHATBHOMN A TEIbHOCTH;

. 3HAKOMHUT CO CHEU(UKON HAYYHOTO MBIIUICHUS, 3aKIabIBAET OCHOBBI
LEJIOCTHOTO B3TJIsA[la HA €IUHCTBO MPUPOJABI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATaroM B pOpMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH MOJAPOCTKOB,;

. crocoOCTBYeT  (OPMUPOBAHUIO  IIEHHOCTHOTO  OTHOIICHHUS K
€CTECTBEHHO-HAYYHbIM 3HAaHUSIM, K NPHUPOJE, K UYEJIOBEKY, BHOCUT CBOW BKIIAJ B
AKOJIOTHYECKOE 00pa3oBaHue 00ydaroIIUXCsl.

Ha3Banubie HarmpaBieHUsi B OOy4YeHHH XUMHUHU OOECIEUHBAIOTCS CIeNU(PUKOi
COJICp’KaHUSl TpPEIMETa, KOTOPBIA SIBISETCS TMEJArorMYecKd aJanTUPOBaHHBIM
OoTpakeHueM 0a30BOI HAYKH XUMHH Ha ONIPEJICTIEHHOM JTalle €€ Pa3BUTHSI.

Kypc xumMuu OCHOBHOM HIKOJIBI OPUEHTUPOBAH HAa OCBOEHUE OOYYAIOIUMUCS
OCHOB HEOPTraHMYECKOW XMMHUU U HEKOTOPBIX MOHATUM U CBEACHUN 00 OTIEIBHBIX
00BEKTaX OPraHUYECKON XUMHUH.

CrpykTypa cojaepkaHusi mnpeameTra cPopMUpoBaHA HAa OCHOBE CHCTEMHOIO
noaxoja K ero usydeHuto. CojliepaHU€ CKJIAIbIBACTCS U3 CHUCTEMBI TMOHATHH O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CHUCTEMBI MOHITUH O XUMHYECKOM PEaKIvu.
O6e »Tu cucTeMbl CTPYKTYPHO OpPraHU30BaHbI MO MPHUHIMIY MOCIEI0BATEIHHOTO
pa3BUTHSI 3HAHUW HAa OCHOBE TEOPETHYECKHX MPEACTABICHUN pa3HOro YPOBHS:
aTOMHO-MOJICKYJISIPHOTO YY€HHUSI KaK OCHOBBI BCErO0 €CTECTBO3HAHMS, YPOBHS
[Tepnoanueckoro 3akona Jl. 1. MeHaeneeBa kak OCHOBHOTO 3aKOHA XUMHH, YUYECHUS
O CTPOEHHUW aTOMa M XMMHUYECKOW CBS3U, MPEJCTABICHUN 00 AIIEKTPOIUTHYECCKOM

Aucconrann BCUICCTB B pacCTBOpaAX. TCOp@TH‘I@CKI/Ie SHAaHHUA pacCMaTpyBAIOTCA Ha



OCHOBE OMITUPUYECKH TIOJYYCHHBIX M OCMBICICHHBIX (DAaKTOB, Pa3BUBAIOTCS
MOCJIETIOBATEILHO OT OJTHOTO YPOBHS K JPYrOMY, BBITTONHS (DYHKITMN OOBSICHEHUS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXXHOCTEN MPAKTHYECKOTO MPUMEHEHHUS
Y TIOJTYYEHHUS U3Yy4aeMbIX BEIIECTB.

Takast opraHuzanus COJEpKaHHs Kypca CHOCOOCTBYET MIPE/ICTaBICHUIO
XUMHYECKON COCTAaBISIIONIEH HAYYHOM KapTUHBI MHpa B JIOTHKE €€ CHUCTEMHOMU
npupoasl. TeM caMbiM  OOECIEeYMBAETCS BO3MOXKHOCTH  (pOpMUpOBaHHS Yy
00y4Jaronuxcsi IEHHOCTHOTO OTHOIIECHUSI K HAyYHOMY 3HAHUIO U METOJIaM MO3HAHUs
B HayKe. BaxxHO Takke 3aMETUTh, YTO OCBOCHUE COJEpPKaHUS Kypca MPOUCXOJHUT C
IIPUBJICYCHUEM 3HAHMM M3 pPaHEE H3YYECHHBIX KypcoB: «OKpyKarOmUi MHDY,
«buonorus» u «Ousnka».

KoppekiinonHo-pa3BUBaOmUi  MOTEHIIUAT Y4YE€OHOTO TpeaMeTa «XUMUSH»
o0OecrieunBaeT BO3MOKHOCTU I TPEOJOJICHUS OOYYaIOMIMMUCS — CIEIYIOIINX
cnenupUIecKuX TPYJHOCTEH, 00YCIOBICHHBIX CIIA00BUICHUEM:

o OTCYTCTBHME Yy  TMOJABIAIONIETO  OOJBIIMHCTBA  OOYYaIOIIMXCS
BO3MOXKHOCTH  BBISBJIATh TPU3HAKK XUMUYECKUX OOBEKTOB, YCTaHABIUBATH
pe3yabTaThl U OCOOCHHOCTH MPOTEKAHUS XUMUUYECKUX TPOLECCOB C MOMOIIBIO
3pEHUS;

. CJIOKHOCTh YCTAHOBJICHHSI TPUYMHHO-CIICICTBEHHBIX CBSI3€M MEXIY
00BEKTaMHU U SIBJICHUSMHU, 3aMEIJICHHOCTh M HEYETKOCTh UX OTIO3HAHMS;

. OTCYTCTBUE BO3MOYKHOCTH MOJKPEIUICHUS TOTYyYaeMbIX XUMHUYECKHUX
3HAHUU C TTOMOIIBIO 3PUTEILHBIX 00Pa30B.

[IpeonosieHne yka3aHHBIX TPYIHOCTEH TOJDKHO OCYIIECTBISATHCS Ha KaXIOM

YpOKE YUUTEJIEM B MPOIECCEe CIEIUATBLHO OPraHU30BaHHONW KOPPEKIIMOHHOM paOOTHI.

Henu n3yyeHusi yueOHOro npeamera « XuMushH»

K HampaBieHHWrO  TNEPBOCTENIEHHOM  3HAYMMOCTH  NIPU  peaju3aluu
oOpa3zoBarenbHbIX  (PyHKIUH nOpeaMera «XUMHUSD»  TPAJAMIMOHHO  OTHOCAT
dbopMupoBaHHE 3HAHMA OCHOB XWMHYECKOW HayKuM Kak 0O0JacTH COBPEMEHHOIO

€CTECTBO3HAHMUAI, HpaKTquCKOﬁ ACATCIIPHOCTH YCJIIOBEKAa MW KaK OJHOI'0O U3



KOMITOHEHTOB MHPOBOH KyJbTYphl. 3ajada TpeaMeTra COCTOMT B (OPMHPOBAHUU
CUCTEMBl XHMHYECKUX 3HAHMA — BaXHEHIHMX (PaKTOB, TMOHATHN, 3aKOHOB U
TEOPETHUUECKUX  TOJOKEHUM, JIOCTYMHBIX OOOOIIEHU MHUPOBO33PEHUECKOTO
XapakTepa, f3blKa HayKH, 3HAHMII O HAYYHBIX METOJAaX W3Yy4YCHUs BEIIECTB U
XUMHUYECKUX peakluid, a Takke B (POPMUPOBAHUM M PA3BUTHH YMEHHUH U CIIOCOOOB
NESTEIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAaHUEM, HAONIOJACHHUEM U IPOBEICHUEM
XUMHUYECKOTO JKCIIEPUMEHTa, COOJIOJIEHHEM IpaBUi O€30MacHOr0 OOpameHus ¢
BEIIECTBAMHU B IMOBCEIHEBHON KU3ZHH.

Hapsany ¢ »TuM uenu wu3ydyeHus mpeAMeTa B MOporpaMMe YTOYHEHbI U
CKOPPEKTUPOBAHBI C YYETOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIEro
oOpazoBanus. Cerognss B  o00pa3oBaHMM  0CO00  3HAYMMOW  MpPHU3HAETCA
HaIpaBJICHHOCTh O0YUYEHHS Ha PA3BUTHUE U CAMOPA3BUTHE JTUYHOCTH, (POPMUPOBAHUE
€€ MHTEJUIeKTa U 001el KyabTypbl. O0ydeHHe YMEHHIO YUUTHCS U MIPOJI0JKATh CBOE
00pa3oBaHNUE CAMOCTOSITEILHO CTAHOBUTCS OJHOM U3 BaXXHEHIINX (PYHKIUN yueOHBIX
MPEIMETOB.

B cBsi3U ¢ 3TUM IIpU U3YyUYEHUU MPEIMETa B OCHOBHOM IIKOJIE TOMUHHUPYIOIIEE
3Ha4YeHUE MPUOOPEN TaKue e, KaK:

. dbopMHpOBaHHE WHTEIUICKTYaJbHO pa3BUTOM JUYHOCTHU, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEILHOMY MPHUHSITUIO PEIICHUMH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

. HANpaBJICHHOCTh OOyYEeHHMs] Ha CHUCTEMAaTHYeCKOoe MPHOOIICHHE
y4almxcsi K CaMOCTOSITEIbHON TO3HABATEIBLHOM NIESITEILHOCTH, HAYYHBIM METOAaM
MO3HaHUs, HOPMHUPYIOUIUM MOTUBAIIMIO U PA3BUTHE CITIOCOOHOCTEH K XUMUU;

. obecrieueHue YCIIOBUH, CIIOCOOCTBYIOITUX PUOOPETEHUIO
00y4YaroIMUMUCS OMbITa PA3HOOOPA3HON NESITEIHLHOCTH, MO3HAHUS U CaMOITO3HAHUS,
KJIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIMN), WMEIONIUX YHUBEPCATHHOE
3HAUCHHUE JUTSl PA3JINYHBIX BUJIOB JACSTEIHHOCTH;

. dbopMupoBaHWEe  YMEHHUM  OOBSACHATH W  OICHUBATH  SIBJICHUS
OKPYXAIOIIEr0 MUpPa Ha OCHOBAaHWW 3HAHWUW W OIBITA, MOTYYEHHBIX MPHU HU3yUYEHUU

XUMUH;



. dopmupoBanre y OOydalomMXCsl TYMaHHCTUYECKHMX OTHOIICHUH,
NOHMMAHUA LEHHOCTH XHMHUYECKMX 3HAHUN [ BBIPAOOTKH SKOJIOTHYECKU
[€JIECO00PAa3HOr0 TMMOBEACHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEIAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAOLIEH MPUPOIHOU CPEIbI;

. pa3BUTHE MOTHBALUU K OOYYEHMIO, CHOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIMTaHHMIO Ha OCHOBE YCBOEHHUSI OOLIEUETIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH

K 0CO3HAaHHOMY BBIOOpPY TIPO(HIIS M HATTPABICHHOCTH JATbHEHIIIET0 O0ydYCHHUS.

Koppexyuonnwvie 3adauu:

. Pa3BuTHe 3pUTENBHOTO, 3pPUTENBHO-OCA3ATENBHOTO U CIYXOBOTO
BOCIPUATHUS.

. Pa3BuTHe Mpon3BOILHOTO BHUMAHUS.

. Pa3Butne namsru.

. Pa3BuTHe 1 KOppeKLKs MBICIUTENbHBIX ONEpaLlnil.

. [Ipeononenue BepOanu3Ma 3HaHUH.

. Pa3BuTre MOHOJIOTHYECKON peyHu.

. OborarieHue akTUBHOTO M TTACCUBHOTO CIIOBaps, POPMUPOBAHUE HOBBIX
TTOHSITUH.

. @®OopMHUpPOBAaHUE HABBIKOB 3pPUTEIBHOIO, 3PUTEIBHO-OCSI3aTEIBHOIO U

CJIYXOBOI'O aHaJIM3a.

. OOyuenue npaBuiIaM 3anucu (GOpMyJl U CHEIMATbHBIX 3HAKOB.
. OOyueHue TexHuKe nmpeodpa3zoBaHus (POPMYJT U BIPAKEHUN.
. @OopMHUPOBAaHUE HABBIKOB OCS3aTEIbHO-3PUTENBHOTO OOCIEAOBaHUS U

BOCIIPUSITUSL I[BETHBIX WJIM YEpPHO-0€NbIX (KOHTPACTHBIX) pelbedHBIX H300paKeHH
(wutrocTpanui, TabauIl, CXeM, MaKeTOB, YEPTEKHBIX PUCYHKOB, TPa(MKOB U T.I1.).

. dopMHUpOBaHUE CIIEHUATIBHBIX MPUEMOB OOCIEIOBAHUS U U300paKEeHUS
M3y4aeMbIX 0OBEKTOB.

. dopMupoBaHue, YTOUYHEHUE WM KOPpPEKUUs IMPEICTaBICHUN O

MpEeIMETAX U MpoLEeccax OKPYKAroLIeH JEUCTBUTEIIBHOCTH.



. PasButHe u  KOppeKIMs yYMEHHUs  yCTaHaBIMBaTh MPUUYHUHHO-
CJIEJICTBEHHbBIE CBA3H.

. Pa3Butue MenKoil MOTOPUKHU U 3pUTEIBHO-MOTOPHOM KOOpAMHAIIUHY.

. dopMHpOBaHUE YMEHUH M HABBIKOB 0€30MacHOro oOpalieHus ¢
BEIIECTBAMHU B YCJIOBHSX CIIA0OBUACHUSI.

. CoBepIICHCTBOBAaHWE  yYMEHHUS  3pUTENBHOW  OpPUEHTHPOBKH B

MUKpPOIIPOCTPAHCTBE.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B cucreme o6miero o6pazoBanus «XUMUs» PpU3HaAHA 0053aTEIbHBIM yUeOHBIM
MIPEAMETOM, KOTOPBIM BXOJUT B COCTAB MPeIMETHON 001acTh «EcTeCTBEHHOHAYYHBIE
IIPEAMETBD.

VYyebnsiM mwianoM (Bapuant 1 AOOIT OOQ) Ha uzyueHue yueOHOro npeamera
«Xumus» oTBefeHo 136 yueOHbIX yacoB — MO 2 yaca B HeZemo B 8 U 9 kiaccax
COOTBETCTBEHHO.

VYuebubim mmanoM (Bapuant 2 AOOIT OOQO) Ha uzyueHue yueOHOTO npeaMera
«Xumusi» orBeieHo 136 ydeOHBIX yacoB — 1o 2 yaca B Henmento B 9 u 10 kimaccax

COOTBCTCTBCHHO.

COAEPKAHUE YYEBHOI'O ITPEIMETA «XUMMWSI»
9 kaacce

IlepBoHaya/ibHbIE XMMHUYECKHE TOHATHS.

I[Ipeamer xumuu. Ponp XuMUM B JKM3HM YeEJIOBEKAa. Tena W BEIIECTBA.
@u3NYeCKUEe CBOMCTBA BEIIECTB. ATpEraTHoe COCTOsAHME BemecTB. [loHsaThe o
METO/aX IMO3HAHHS B XMMHUU. XMMHS B CUCTEME HayK. UHCThIE BEIIECTBA U CMECH.
CniocoOnI pa3aeineHus: CMecei.

ATOMBI ¥ MOJIEKYJIbl. XUMHYECKUE BJIEeMEHTbl. CHUMBOJIBI XUMHUYECKHX

snemMeHToB. [IpocThie U CloKHbIE BellleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.



Xumudeckas Gpopmyia. BaaeHTHOCTh aTOMOB XMMHUYECKUX 3J1€ MEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcuTenbHass aroMHas macca. OTHOCHTENbHas
MOJIEKYJIsipHasi Macca. MaccoBasi 107151 XMMHYECKOT0 3JIEMEHTA B COCIMHEHUH.

du3nuecKue U XUMMUYECKHUE SIBIICHUS. XUMUUYECKas Peakiusl U €€ MPU3HaKH.
3aKOH COXpaHEHUsI Macchl BellecTB. XumHuYeckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PeaKINil (COeqMHEHUS, pa3IOKEHUS, 3aMEeIlIEHUs, OOMEHA).

XUMUYECKUN OKCIIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOM TIOCYJIOH, C
npaBuwiaMu paboOThl B JIA0OPATOPUM MU TMPUEMaMH OOpallleHus C J1adOpaTOPHBIM
o0opynoBaHMEM; U3y4Y€HHWE W OmHucaHue (U3MUYECKUX CBOWCTB  00pasloB
HEOPraHMYECKUX BEIIECTB; HaOMoAeHUE (PU3MYECKUX (TUIaBICHUE BOCKA, TasHUE
JbJa, pacTUpaHue caxapa B CTYIKe, KUTICHUE U KOHACHCAIUS BOJAbI) U XUMHUYECKUX
(ropeHue cBe4yM, NPOKAIMBAHME MEIHOM IPOBOJIOKM, B3aUMOJCUCTBHE MeENa C
KHCJIOTOM) SIBICHUM, HAOJIIOICHUE U OMMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHYECKUX
peakiuii (pasiokKeHHe caxapa, B3auMOJICUCTBHE CEPHOM KHC- JIOTHI C XJIOPUIIOM
Oapusi, pasznoxenue ruapokcuna meau(ll) mpu HarpeBaHuu, B3auMOJICUCTBUE JKele3a
¢ pactBopom coau meau(Il)); uzyuenue crocoOoB pazieneHus: cmeceit (C MOMOIIbIO
MarHuTta, (uIbTpoBaHWE,  BbIIAPUBAHUE, JUCTWULSIIUSA,  XpoMarorpadusi),
MPOBEICHUE OYMUCTKH IMOBAPEHHOM COJIM;, HAONIOJCHUE W OINHMCAHHWE DPE3YJIbTaTOB
MPOBEJCHUS OIbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUSI MAacChl, CO3JIaHUE
MoJieel MOJIeKy (IIapOCTEPKHEBBIX ).

BaxHeillune npeacTraBuTe 4 HEOPraHUYECKUX BELIeCTB.

Bo3nyx — cMmech razos. CoctaB Bo3ayxa. Kucmopon — 3inemMeHT U mpocTtoe
BellecTBo. HaxokaeHue Kuciopoga B mpupone, (pu3Myeckue MU XHUMHUYECKHE
cBoiictBa (peakumu ropeHus). Oxcunbl. Ilpumenenue kucinopoga. CrocoOb
MOJIyYeHHS] KHCIIOpOoJa B 1aOOpaTOpUu U MpoMbIIIeHHOCTH. KpyroBopoT kuciaopoaa
B nipupojie. O30H — ajioTporHas MOAUGUKAIISA KUCIOPOaa.

TenoBort >(PdexkT XUMHUYECKOW peakiuu, TEPMOXMMHYECKUE ypaBHEHUS,
HK30- U SHAOTEPMUYECKUE peakluu. TOMIMBO: yroidb U METaH. 3arps3HeHue BO31yXa,

YCWJICHHE MapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.



Bomopon — »aneMeHT u mpoctoe BemecTtBo. Haxoxnenue Bomopona B
npupoje, GU3NIecKne U XMMUIECKHUE CBOMCTBA, MPUMEHEHHE, CITOCOOBI TOJYICHHUS.
Kucnotsl u conm.

KonuuectBo BemectBa. Moib. Mossipaas macca. 3akoH ABOTaipo.

MouisipHblii 00BeM Ta30B. PacdeTsl 0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoWcTBa BOabl. Boxa kak  pactBopurens.  PacTBOpBIL
HacelllleHHBIE W HEHACBIIMIEHHBIE PACTBOPBL. Pacmeopumocms 6ewecms 6 6o0e.
MaccoBasi 107151 BEIIECTBA B PacTBOpPE. XMMHUYECKHE CBOMCTBA BOAbl. OCHOBaHWS.
Posib pacTBOpOB B mpupoAe ¥ B KU3HU 4eIOBEeKa. KpyroBopoT BOIBI B MPUPO/IE.
3arpsi3HeHHe NPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanusa nHeopranuueckux coeauHenuit. Oxcunpl. Kiaccudukarms
OKCUJIOB:  coJieoOpa3ytoiie  (OCHOBHbIC,  KHUCJIOTHbIE, aM(pOTEpHBIE) U
HecosieoOpasyromue. HomeHknatypa OKCHUIOB (MEXKIyHApOAHAs U TpUBHAIbHAS).
Pu3nyecKrue U XMMUYECKHE CBOMCTBA OKCUIOB. [loiyueHne okcuios.

OcHoBanus. Knaccuukanuss OCHOBAHMI: IIEJTOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHkmarypa ocHOBaHMW (MEXIyHapoJIHas W TpUBHAIbHAs).
DuU3NYECKHUE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [loiryueHrne ocCHOBaHUM.

Kucnotel. Knaccudukarus kucinor. HomeHnkmarypa KucioT (MexayHapoaHas
u TpuBHalIbHAs). DU3NUecKue U XUMHUYECKHE CBOMCTBA KUCIOT. Ps akTMBHOCTH
MetaioB H. H. bekerosa. 1o nydyenue kucior.

Conu. HomeHknatypa conieit (MexayHapoaHasl U TPUBHAIIbHAS).

du3nyecKrne U XUMUYECKHEe CBOMCTBa cosiel. [lomyuenue coneil.

['eHeTnyeckas CBSI3b MEXKY KIAaCCAMU HEOPTraHUYECKUX COCIUHEHMUI.

XUMUYECKUII  SKCIEPUMEHT: KA4eCTBEHHOE OIPENCIICHUE COACPKAHUS
KHUCJIOpOJa B BO3/yXe; MOJyUYEeHHUE, COOMpaHue, pacrio3HaBaHUE U U3yYeHUE CBOMCTB
KHCJIOpOJa; HaOJIO/IEHUE B3aMMOJICUCTBHS BEIIECTB C KHCIOPOJIOM U YCIOBHUSA
BO3HMKHOBEHUS W TIPEKpAIlleHUs TOpeHus (mokapa), O3HaKOMJICHHE ¢ oOpasiamu
OKCHUJIOB M OIKMCaHWE WX CBOWCTB; MOJy4YeHUE, COOMpaHHUE, pacClO3HABAaHUE W
M3yYEHHE CBOMCTB BOJIOpOJa (FOPEHHE); B3aUMOJECHCTBHE BOJAOPOAA C OKCHUIOM

Meau(Il) (BO3MOXKHO HCMOIB30BAHHE BHUAEOMATEPHUANIOB); HaOIIOJeHUE O00pa3lioB

10



BEILECTB KOJMYECTBOM | MOJIb; UCCIIEIOBAHUE OCOOEHHOCTEN PAaCTBOPEHHMSI BEIIECTB
C Ppa3IM4YHOM pPACTBOPUMOCTBIO; NPUIOTOBIEHHE PACTBOPOB C ONPEACICHHOU
MacCOBOW JIOJIEM pAacCTBOPEHHOrO BEILECTBA; B3aMMOJCHCTBUE BOABI C METAJLIAMHU
(matpueM W KanmbuMeMm)  (BO3MOXHO  HCHOJIb30BAaHHWE  BHJCOMATEPHUANIOB);
ONpPENEIICHUE PACTBOPOB KHUCIOT W WIEJIOYEM C TMOMOIIBK) HHIUKATOPOB;
UCCJIeIOBaHUE OO0pa3ll0oB HEOPTaHMYECKUX BEHIECTB pa3- JIMYHBIX KIJIACCOB;
HaOJIIOICHUE M3MEHEHUS! OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIOT W IIEJIOYEH;
u3ydyeHue B3aumojiecTBus okcu- aa meau(Il) c pactBopom cepHOM KUCIOTHI, KUCIOT
C METAJUIAMH, PEaKUUW HEUTpAIM3alW{; MOJy4eHUE HEPACTBOPHUMBIX OCHOBAHMW,
BBITCCHEHHME  OJHOTO  MeTaula JpPYTMM W3 pacTBOpa  COJM;  PEIICHHE
AKCIEPUMEHTANIbHBIX 33/lad 10 TeMe «BaxHeliine KiIacchl HEOPraHUYECKUX
COCTUHEHUI.

Ilepnoanyecknit 3axkoH u Ilepumoamyeckast cucreMa XHMMHYECKHUX
iemenToB JI. W. MenpgesneeBa. CrpoeHne aroMoB. XHMHYECKAs CBS3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHbIC PEAKIMH.

[lepBble TOMBITKK KJIaCCUPUKALUU XUMHUYECKUX 3ieMEeHTOB. [lonsTtne o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M NIEJIOYHO3EMEIbHBIE METaIbI,
raJIOreHbl, THEPTHBIE Ta3bl). DIEMEHThI, KOTOPhIE 00pa3yr0T aMPOTEpHbIE OKCUJIBI U
TUIPOKCUBI.

[lepnonmueckuit 3akoH. [leproanueckas cucTeMa XUMHUYECKUX dJIEMEHTOB /I,
N. MenneneeBa. KopoTkonepuoanas u anuHHonepuoaHas ¢opmsl [lepuoanueckoii
cucteMbl xumuueckux odnemeHToB JI. M. MenneneeBa. Ilepuonsl w  rpynimsl.
PU3NYECKHAN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI DIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000JOYEK aroMOB  mepBbIXx 20  XMMHUYECKHX  DJIEMEHTOB
ITepuomnueckoit cucremsl J[. W. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA M0 ero noynoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM MW3MEHEHHsI paanyca aTOMOB XHUMHUYECKUX DJIEMEHTOB,

METaJJIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO rpymomamMm " 1nepuoaam. 3HadyeHHue
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ITepuonuueckoro 3akona u Ilepuoguyeckoil CUCTEMbl XMMUYECKUX SJIEMEHTOB JIJIs
pa3BuTHA HayKu U npakTuku. [[. 1. MenneneeB — ydeHbIl U rpaxJaHuH.

Xumuueckasi cBs3b. KoBaneHTHas (MojdsipHass Y HEMOJSIPHAsl)  CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

CreneHp  OKHCIICHUS. OKMCAUTENbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLIHH.
[Tponecchbl OKKCIIEHNsI U BOCCTAHOBIIEHUS. OKHUCIIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUN OSKCIIEPUMEHT: HW3Y4YeHHE OOpas3IlOB BEIIECTB METANIOB U
HEMETAJUIOB; B3aUMOJECHCTBHE THAPOKCUAA IUHKA C PACTBOPAMH KUCJIOT U LIEIOYEH;
IIPOBE/ICHUE OIBITOB, WUTIOCTPUPYIOITUX MIPUMEPHI OKHUCIIUTEIIbHO-
BOCCTAHOBUTEIBHBIX PEAKUUH (TOPEHHE, PEAKIIMH PA3JIOKEHUS, COSTUHEHU).

MexnpeaMeTHbIE CBSI3H.

Peanuzanusi MeXNpeIMETHBIX CBSI3EH MPU U3YYEHUU XUMHUHU OCYIIECTBISETCS
Yyepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUN, TaK U MOHSTHUH,
ABJISIFOIINXCS CUCTEMHBIMHU [ OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA.

OO1mMe ecTeCTBEHHO-HAYYHbIE MOHATUSA: HAay4YHbIA (DakT, TUIOTE3a, TEOPHS,
3aKOH, AaHalu3, CHHTE3, Kiaccu(puKauus, MEePUOJAUYHOCTh, HAOIIOACHHE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIb, SIBICHUE.

du3nka: Matepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKUH 3apsij, BEIIECTBO, TeEJO, O0bEM,
arperaTHO€ COCTOSTHUE BEIEeCTBa, ra3, GU3NUECKUE BETUYNHBI, €IUHUIIBI U3MEPEHUS,
KOCMOC, TUIaHETHI, 3B€3/1bl, COHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE TOPOJIbI, MTOJIE3HBIE

HCKOIIA€MbIE, TOTIIIMBO, BOJHBIE PECYPCHI.

10 kaacce
BemecTBO M XMMHUYECKasA peaKkusl.
[Tepunonnueckuit 3akoH. [lepuoanyeckas cucrema XUMUYECKUX 3JIEMEHTOB /.

N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHECHUHU CBOWCTB
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XMMHUYECKUX JIEMEHTOB NEPBBIX TPEX MEPUOJIOB, KA, KAJIbIUA U UX COCAUHECHUH B
COOTBETCTBHM C MOJOKEHUEM 3JIEMEHTOB B [lepnoanyeckoil cucteMe U CTPOCHHUEM
UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMHYECKOM CBSI3U. THUIBI KPUCTAIUIMUYECKUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPHUCTALUIMYECKON PEIIETKH U
BUJ1a XUMHYECKOM CBSA3U.

Knaccudukaiys n HOMEHKIaTypa HEOPTaHUISCKUX BEIIECTB (MEKIyHAPO HAS
U TpUBUAIbHAs). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IdYHBIM
KJIaCCaM HEOPraHWYECKUX COCIMHEHHM, TEHETUYECKasl CBS3b HEOPraHUYECKHUX
BEILIECTB.

Knaccudukaiuysa XuMUYeCKUX peakluid Mo pa3iIudHbIM MpU3HAKaM (10 YUCTy
M COCTaBy Y4YacCTBYIOIIMX B pPEaKIMH BEIIECTB, MO TEIIOBOMY 3(ddekTy, 1o
M3MEHEHUIO CTETEHEW OKHUCICHHUS XHUMHYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIAOTEPMHUUYECKHE PEAKUUU, TEPMOXUMUUYECKUE
YpaBHEHHUS.

[Tonsitue o ckopoct xumuueckoil peakiuu. [loHarue o6 0OpaTUMBIX U
HEOOpaTUMBIX XHUMHUYECKHX peakuusx. [IoHsATHEe O TOMOTEHHBIX M TE€TEPOre€HHBIX
peakuusx. [lonamue o xumuueckom pasnosecuu. Paxmopbwvl, 1UAIOUWUE HA CKOPOCMb
XUMUYECKOU peaKyuu U NOA0IHCEHUE XUMUUECKO20 PABHOBECUS.

OKHUCIUTETbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIIUM,  DJIGKTPOHHBIA  OaylaHC
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHOMN peaKunu. CocraBiieHue YpPaBHEHUU
OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIUM €  HCHOJB30BAHUEM  METOJIA
AJIEKTPOHHOTO OajaHca.

Teopust 3IEKTPOTUTUYECKON TUCCOLUUALMU. DINEKTPOJIUTHI U HEIIIEKTPOJIUTHI.
Katnonbl, aHnonsl. MexaHW3M JUCCOLMALIMM BEIIECTB C PA3JIMYHBIMU BHAAMU
XUMUYeCcKO# cBsizu. CteneHs aucconuaniu. CHUIbHBIC U CIa0bIe DJIEKTPOJIUTHI.

Peakiuu nonHOTO OOMEHA. YCIOBHS MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHa,
MOJHBICE W COKpAIIICHHBICE WOHHBIC ypaBHEHUs peakuuil. CBONCTBA KHCIOT,
OCHOBAaHHM M COJIEH B CBETE MPEACTABICHUA 00 AIEKTPOIUTUIECCKON JTUCCOIHAIINN.

KauecTBeHHbIE peakuy Ha HOHBL. [[onamue o euopoause coneu.
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XWMUYECKUM DKCIIEPUMEHT: O3HAKOMJICHME C MOJECISMH KPHUCTAJUIMYECKUX
pEIIeTOK HEOPraHUYECKUX BEIIECTB — METAJUIOB U HEMETaIIoB (rpadura u anmasa),
CJIIOKHBIX BEILECTB (XJIOpUAA HATPHUs); HCCIEAOBAHHE 3aBUCHUMOCTH CKOPOCTU
XUMHUYECKON pEeakiuu OT BO3JCHCTBHUS pPa3IUYHBIX (PAKTOPOB; UCCIIEOBAHHE
AIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpolLecca JIUCCOLMAIMU  KHCIIOT,
miesoye M coljiel (BO3MOXKHO HCIOJB30BaHUE BHIEOMATEPHANIOB); IPOBEJICHUE
OTIBITOB, WJUTIOCTPUPYIOUIMX TPU3HAKK MPOTEKAHUS pEaKIUil HMOHHOTO OOMeHa
(oOpazoBanue ocajuka, BbIIEJICHHE Tra3za, 0Opa3oBaHHE  BOJbI);  OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPHUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakUU pPa3lIOKEHUs, COCAUHEHMS); pPaclo3HaBaHWE HEOPraHWYECKHX
BEIIECTB €  IIOMOLIBIO  KAYECTBEHHBIX pEAKUMW HAa  HMOHBI,  PEILICHHE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTayuibl 1 MX COeIMHEHHS.

OOmast xapakTepucTuka rajnoreHoB. (OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHble CTeneHu OKucieHus. CTpoeHHe M (PU3MYECKHE CBOMCTBA MPOCTHIX
BELIECTB — raJIOr€HOB. XMMHUYECKHE CBOMCTBA Ha IpUMepe XJiopa (B3auMOoecTBHE
C MeTajulaMM, HeMeTajUlaMu, Imienodamu). XiiopoBojgopoa. ColiiHas KHCIOTA,
XAMHUYECKHE CBOMCTBA, MOJYYEHHE, IPUMEHEHHE. JIelCTBUE XJT0pa U XJIOpOBOAOPOAA
Ha OPraHU3M YeJI0BeKa. BaykHeHIMe XJIOpUabl U UX HAXOKIEHHUE B IIPUPOLIE.

OOmast xapaktepucThka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTEIIEHU OKUCIICHUS.

Crpoenue u (puU3MUYECKUE CBOMCTBA MPOCTHIX BEUIECTB — KHUCIO POJA U CEPBHI.
AnnotrporniHbie MOAUGUKAIIMA KHUCIOpoAa U cepbl. XUMHUYECKHE CBOMCTBA CEpHI.
CepoBoniopoJi, cTpoeHue, pu3nYecKue U XuMudeckue cBoicTBa. OKCUABI Cephbl Kak
MPEACTABUTENN KUCIOTHBIX OKCUIOB. CepHas KUCIOTa, (PU3MUECKHE U XUMUYECKUE
cBoiicTBa (OOmIMe Kak TMpEeACTaBUTENS Kjlacca KUCIOT M crnenupuyeckue).
XUMHYECKUE PEaKIUH, JIeXkKAIIe B OCHOBE MPOMBIIUIEHHOTO Croco0a MOJIy4YeHus
cepHoil kucaotsl. [Ipumenenne. Conu cepHOU KHUCIOTHI, KAYECTBEHHAs peakuus Ha

cynb(ar-uon. HaxoxaeHue cepbl M €€ COeAMHEHUN B TpHUpPOAE. XHUMHYECKOE
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3arpsA3HEHHUE OKPYXKAIoIIeH Cpellbl COCNMHEHUSIMU CEpbl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUSI.

OO6mast xapaktepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTEIIEHU OKUCIICHUSI.

A30T, pacnpocTpaHeHHe B Npupoje, PU3MUeCKue U XUMUYECKHE CBOMCTBA.
Kpyrosopot azora B npupojie. AMMHaK, ero Gu3NuecKrue U XMMUYECKHUE CBOMCTBA,
noiydeHue u mnpuMeHeHue. Conu aMMOHMS, WX (U3HMYECKHE W XUMHUYCCKHE
CBOMcCTBa, mnpuMeHeHue. KauecTBeHHass peakiuss Ha HOHBI aMMOHHS. A30THas
KHCIIOTa, €€ TMOoJydyeHue, (U3MYecKne W XUMHUYECKHE CBOWCTBa (00mMe Kak
MPEJCTAaBUTENSI Kjacca KUCIOT W crnenuduueckue). Mcrnons3oBaHue HUTPATOB U
coJiei aMMOHHS B KaueCTBE MHUHEPAIbHBIX yHOOpeHHi. XUMHUYECKOE 3arpsi3HEHUE
OKpY’)Kalolel Cpeabl COCAMHEHUSAMH a30Ta (KHUCJIOTHBIE JIOXKIU, 3arps3HCHHE
BO3/1yXa, IOYBBI U BOJIOEMOB).

docdop, amtorpornnbie Moaudukanuu Gochopa, GU3NUECKUE U XUMUUECKHUE
ceorictBa. Okcun ocdopa(V) u dbochopHas kuciora, puznueckue U XUMUYECKUE
cBoiicTBa, moayudeHue. MHcnonb3zoBanue ¢(ochatoB B KauecTBE MHMHEPATIbHBIX
yA0OpeHuil.

OO6mast xapaktepuctuka s1eMeHToB [VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTECIIEHH OKUCIICHUSI.

VYrnepon, amioTponHble MOAU(PHUKALMH, PACOPOCTpaHEHUE B MPHUPOJE,
buznueckue W XUMHUYECKHe cBoicTBa. Ancopbuus. Kpyrosopor yriepoma B
npupoae. Okcusl yriepoaa, ux GU3NYECKre U XUMUUYECKUEe CBOMCTBA, JEHCTBUE Ha
KUBBIC OPraHU3MbI, TOJYYEHHE U TPUMEHEHHE. OKOJIOTMYECKUE MPOOJIEMBI,
CBs3aHHBIE ¢ okcuaoM yriepona (IV); rumoresa riob6anbHOTO MOTEIUICHUS KIIUMATa;
MapHUKOBBIN dP(DEKT. YTOoIbHAs KUCIOTa U €€ COJU, UX (PU3NUecKue U XUMUYECKUE
CBOICTBa, TOJIydeHHE W TpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonp3zoBanne kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIUICHHOCTH U CEIbCKOM
XO351CTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTaHWYECKUX BEIIECTBAX KaK O COSTUHEHUSX

yriaepoaa (MeTaH, 9TaH, OTUJICH, AllCTHUJICH, 3TAHOJI, IIMOCPHUH, YKCYCHAasd KI/ICJ'IOTa).
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Ux cocmas u xumuueckoe cmpoenue. lloHsiTHE 0 OMOTOTUIECKN BaXKHBIX BEIIECTBAX:
xKupax, Oelkax, yrjieBoJax — W WX POJU B KU3HU 4ellioBeKa. Mamepuanvroe
eOUHCMBO OP2AHUYECKUX U HeOP2AHUYECKUX COOUHEHUL.

Kpemuuii, ero ¢Qusnueckue u XUMHYECKHE CBOICTBa, TMOJy4YCHUE U
npumeHenue. CoeauHeHus: KpeMHus B nipupoze. Ooiue npeacTaBiaeHuss 00 OKcHie
kpemuusa (IV) um kpemHueBoil kucinore. CUIMKAThl, WX HCIOJIb30BaHUE B OBITY,
MEIWLMHE, TPOMBINUIEHHOCTH.  Baogwcheuwue  cmpoumenvHvle  Mamepuabl:
Kepamuka, cmekno, yemenm, 0Oemon, owcenezobemon. Ilpobremvr 6e3onachozo
UCNONIL308AHUSL CMPOUMETbHBIX MAMEPUANO8 8 NOBCEOHEBHOU HCUSHU.

XUMUYECKUI JKCIEPUMEHT: U3Y4YeHUE 00pa3lloB HEOPraHWYECKUX BEIIECTB,
CBOWCTB COJITHOM KUCJIOTBI; TPOBEACHUE KAYECTBEHHBIX PEAKIUN HA XJIOPUI-HOHBI U
HaOJIO/ICHUE TPU3HAKOB WX TMPOTEKAHUsS; OMBITHI, OTpaxaromue (Quanueckue u
XUMUYECKHUE CBOMCTBA TaJIOTEHOB M HMX COEIWHEHUU (BO3MOXKHO MCIIOJIb30BAHUE
BUJICOMATEPHANIOB); O3HAKOMJIGHHE C 00pa3naMud XJOPHAOB (TraJoreHUIOB);
O3HAKOMJIEHUE C 00pa3laMM Cephbl U €€ COCTUHECHUSIMU (BO3MOXHO HCIOJb30BAHUE
BUJIEOMATEPHUAIIOB); HAOIIOZCHUE Tpoliecca OOYIJIMBaHUS caxapa MOJl JeHCTBHUEM
KOHIECHTPUPOBAHHOW  CEPHOM  KHUCIOTHI, H3YYEHHE XHUMHUYECKHUX  CBOIWCTB
pa30aBJIEHHON CEpHOM KHUCJIOTHI, MPOBEJACHNE KAYECTBEHHOW peakiuu Ha cylbdat-
MOH W HaONIOJicHUE TpHU3HAKa €€ MPOTEKaHWs; O3HAKOMJICHHE C (U3ndecKuMu
CBOMCTBaMH a30Ta, (ochopa M uUX COeAUHEHUH (BO3MOMXHO HCIOIb30BaHUE
BHJICOMaTepHaIOB), oOpa3aMu a30THBIX U (HOCHOpHBIX ymOOpEHHMI; MOydYeHHE,
coOupaHue, pacrno3HaBaHUE M HW3YyUYCHHE CBOWCTB aMMHuaka; MPOBEJICHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (ocdaT-uoH U U3ydeHue MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJCHUCTBUE KOHLEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbBIO
(BO3MOKHO WCTOJIb30BAHUE BUJICOMATEPUAIIOB); W3y4YCHUE MOJIeJIen
KpUCTAJUIMYECKUX PEMIeTOK anmasza, rpadura, (QysuiepeHa; oO3HAKOMIIEHHE C
MPOIIECCOM  aJICOPOITMM  PACTBOPEHHBIX BEIIECTB AaKTUBHUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTHBOTA3a; MOJyYeHHUE, COOMpaHUE, paclo3HABAHUE M H3YyUYCHUE
CBOMCTB YIJICKMCJIOTO Ta3a; MPOBEJCHHE KAUYeCTBEHHBIX PEaKIMii Ha KapOoHAT- |

CUJIMKAT-UOHbBI KW HM3YYCHHUC TIIPU3HAKOB HX IPOTCKAHUA; O3HAKOMIICHHUC C

16



MPOAYKIMEN CHIIMKATHOM NMPOMBINUIEHHOCTH; PELIEHHUE 3KCIIEPUMEHTAIBHBIX 33/1a4
1o Teme «BakHenIe HEMETaIbl U UX COCIUHEHHUS».

MeTaJsibl U X COeIMHEHMS.

OO6m1ast xapakTepUCTHKAa XUMHUECKUX AJIEMEHTOB — METAJIJIOB Ha OCHOBAHUU
uX TmoJioxkeHuss B llepuoamueckor cucreMe XuMHYECKHX dieMeHToB JI. .
MenpneneeBa U cTpoeHUs: aTroMoB. CTpoeHHE METauioB. MeTamnueckas CBSI3b U
MeTaJJIMYecKas KpUCTA/NIMUECKas PeIIeTKa. DIEKTPOXUMUYECKUIN psAJl HAPSHKEHUN
MeTan JioB. Du3nueckue UM XUMHUYECKHME CBOWcTBa MeTaiioB. OOmme crnocoObl
MoJTy4eHusT MeTaJIoB. [IoHATHE 0 KOPPO3UH METaNIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI
ux oT Kopposuu. CriaBsl (CTajiab, YyryH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE
B OBITY U TIPOMBIIIVICHHOCTH.

[Ilenounsie MeTaiuibl: nojoxkeHne B [lepuoandeckorl cucTeMe XMMHYECKUX
anemeHToB JI. M. MeHpueneeBa; CTpO€HME HMX aTOMOB; HAXO0XJIAEHUE B IPUPOJIE.
duznueckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kamusi). OKCUabl U
TUIPOKCUIBI HATPUA U Kanus. [ [puMeHeHne MEeN0UYHbIX METAIIOB U UX COCTMHEHHUIM.

[[lenoyHO3eMENBbHBIE ~ METANIBl MAarHuid W KaJIbLUA: TOJIOKEHHE B
Ilepnogmueckoi cucreme xumuyeckux sneMeHToB J[. 1. MenneneeBa; crpoeHue ux
aTOMOB; HaxOXJeHue B Ipupone. OPru3nueckne U XUMUYECKHE CBOMCTBA MArHUsS U
KabIus. Baxuelme coeTMHEHUS KanbIus (OKCHI, THAPOKCH, cOJHn). XKecTKoCTh
BO/JIbI ¥ CITIOCOOBI €€ yCTpaHEeHUs.

AmomuHul: nionoxkenne B Ilepronueckoil cuctreMe XUMUYECKUX 3JIEMEHTOB
J. . MeHnneneeBa; CTpOEHME aTOMa; HaXxOXkAcHUE B mpupone. Pu3nUecKue Hu
XUMUYECKUE CBOMCTBA amtoMUHUA. AMQOTEpHbIE CBOMCTBA OKCHIA M THUIAPOKCHIA
ATIOMHUHUSL.

Keneso: nonmoxenue B llepuoguueckoi cucteMe XMMHYECKUX SJIEMEHTOB [l.
. MenneneeBa; cTpoeHHE aroma; HaxoxzaeHue B mpupoae. Dusnueckue u
XHMHYECKHE CBOMCTBaA xkeje3a. Okcuapl, rupokcuansl U cou xemneza (II) u xenmesza
(IIT), ux coctas, CBOWCTBA U MOITYYEHUE.

XUMHYECKUI OKCIIEPUMEHT: O3HAaKOMJICHHE C OOpas3liamMu MeTal- JIOB U

CIUTaBOB, UX (PM3UUYECKUMHU CBOMCTBAMU; U3yUEHHUE PE3YIHTATOB KOPPO3UH METAIOB

17



(BO3MOXKHO MCIOJIb30BAHUE BHUICOMATEPUATIOB), OCOOCHHOCTEN B3aMMOJECUCTBUS
OKCHJIa KaJblUd U HATPUSL C BOJAOW (BO3MOXHO HCIIOJIb30BaHUE BUACOMATEPHUAIIOB);
UCCIIEJOBAHUE CBOMCTB JKECTKOM BOJIbI; MPOILIECCA TOPEHMS MKEIEe3a B KHUCIO- POIE
(BOBMOKHO  HCHOJIb30BAHUE  BUJECOMATEpPHUATIOB);  MPU3HAKOB  IPOTECKAHUS
KaueCTBEHHBIX PEaKIIMil Ha MOHBI (MarHusi, KaibIus, aTIOMUHUS, TMHKa, kene3a(ll) u
xenesa(lll), menu(Il)); HaGmromeHre U onMcaHre MPOILIECCOB OKPAIIMBAHUS TIJIAMECHH
MOHAMH HATpUsl, KaJIusl M Kalblus (BO3MOXHO HMCHOJIb30BAHHE BHUACOMATEPHUAIIOB);
uccienoBaHue aMm(pOTEPHBIX CBOMCTB TMJIPOKCUA ATIOMUHUS U TUJIPOKCUAA ITUHKA;
pELICHUE DSKCIEPUMEHTAIBHBIX 3ajlad Mo TeMe «BaxHelmme MeTamibl U UX
COEIMHECHUSD.

XuMHS M OKPYKAOLIAs cpeaa.

HoBpie maTepuainbl U TexHOJIOTMU. BemecTBa u MaTepralibl B TOBCEAHEBHOM
KA3HU 4YeJIOBeKa. XMMHMS M 370pOBbE. be30IacHoe HCIOJIb30BAaHUE BELIECTB U
XUMUYECKUX peakiuii B ObiTy. [lepBas momolls TpU XUMHUYECKUX OXKOTax H
oTpaBiicHUsIX. OCHOBBI 3KOJIOTUYECKOW TPAMOTHOCTH. XUMHYECKOE 3arps3HCHUE
OKpYyXarolel cpeabl (mpenenabHas gomycTuMas KoHueHtpaius Bemects — [1JIK).
Ponb xuMuu B pelieHNH 3KOJIOTUYECKUX MPOOIEM.

[IpupoaHbie MCTOYHUKH YIIJIEBOJIOPOJOB (Yroijib, MPUPOJHBIN Ta3, HEDTH),
MPOJIYKTHI X MTEPEPa0OTKH, UX POJIb B OBITY U IPOMBIIINICHHOCTH.

XUMUYECKHUI IKCIIEPUMEHT: U3ydeHHEe 00pa3lioB MaTepraioB (CTEKJIO0, CIIaBbl
METaJUIOB, MTOJIMMEPHBIE MAaTEPHUAIIBI).

MexnpeaMeTHbie CBA3M.

Peanuzanusa MeXnpeaMETHBIX CBSI3€M MPU U3YUYEHUU XUMHUH OCYIIECTBIISIETCS
Yyepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHSITHH,
SABJISIFOIIMXCS CUCTEMHBIMHM JUISI OTACJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[HKJIA.

OOmue ecTeCTBEeHHO-HAy4YHBIE TOHATHSA: HAay4YHBIA (DaKT, THIOTE3a, 3aKOH,
TEOpHUs, aHalIu3, CUHTE3, Kiaccu(uKkaius, MNEPUOJUYHOCTh, HaAOIIOJICHUE,
AKCIIEPUMEHT, MOJICITMPOBAHNE, U3MEPEHHUE, MOJIEIb, SIBJICHHE, TAPHUKOBBIN 3P (DEKT,

TEXHOJIOTUA, Matepuaibl. Dusnka: MaTepusi, aTOM, FIEKTPOH, IPOTOH, HEUTPOH, HOH,
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HYKJIUJl, H30TOMNbI, PAJMOAKTUBHOCTb, MOJEKYyJa, JJIEKTPUUECKUU  3apsf,
MIPOBOJTHUKH, TIOTYNPOBOJIHUKHU, IUAJIEKTPUKHA, (DOTODIIEMEHT, BEIIECTBO, TEJIO,
o0beM, arperaTHO€ COCTOSHME BEIeCTBa, Tra3, pacTBOP, PacTBOPUMOCTb,
KpUCTaJUTMYECKasl PEIIeTKa, CIIaBbl, (PU3MUECKUE BETUYMHBI, CIUHUIIBI U3MEPCHHUSI,
KOCMHUYECKOE POCTPAHCTBO, IJIAHETHI, 3Be3/1bl, COJHIIE.

buonorusi: ¢orocuHTe3, nbIxaHue, Ouocdepa, IKOCHUCTEMA, MHUHEpPATbHBIC
yA0OpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, ITNTA TEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MMOPOJIbI, MOJIE3HBIE

HCKOIIA€MbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3VJIbTATbI OCBOEHUS  YYEBHOI'O
MNPEIMETA «XUMMUSI»

JIndyHOCTHBIE pe3yJIbTAThI

JIMYHOCTHBIE ~ pEe3yJibTaThl OCBOCHHUS Y4eOHOTO TpeaMeTra  «XUMHSI»
JOCTUTAIOTCS B €IMHCTBE yUeOHOW W BOCIIMTATEIBLHOU JCATCIIBHOCTH B COOTBETCTBHU
C TPAJAWIIMOHHBIMA POCCUUCKHMH COIMOKYJIBTYPHBIMH M JTyXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMH, TPUHATBIMA B OOINECTBE MpaBUIaMH M HOPMaMH IIOBCACHUS H
CIOCOOCTBYIOT — TpolleccaM CaMOTIO3HAHMS, CaMOpPa3BUTHS W COIHMAIU3AIluU
oOyyJarommxcs.

JIMYHOCTHBIE Pe3yJIbTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM 4YHCIIC B
JaCTH:

TIampuomuueckoeo B0CNUMAHUSL: IICHHOCTHOTO OTHOIIICHUS K
OTEUYCCTBEHHOMY KYJbTYPHOMY, HCTOPHUECCKOMY M HAyYHOMY HACJICINIO, TOHUMAaHUS
3HAUYCHUS XUMUYECKOW HAyKH B JKU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTU
BJIAJICTh JOCTOBEPHOM HH(MOpPMAIHMEld O MEPEIOBBIX JOCTHIKEHUSAX W OTKPBITHIX
MHUPOBOH M OTCYECTBEHHOW XHMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOWCTBE MHUpa U OOIIECTBA.

I'pasicoanckoco eocnumanus: TPEACTABICHUS O COIMAIBHBIX HOPMax H
MpaBWJIaX MEXKIUYHOCTHBIX OTHOIICHWW B KOJUICKTUBE, KOMMYHHKATHBHOU

KOMIIETEHTHOCTH B OOIIECTBEHHO  TOJIE3HOM,  y4eOHO-HCCIIeI0BATEIbCKOM,
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TBOPYECKOM MW JAPYruxX BHUJAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3zHOU
COBMECTHOM NIEATETLHOCTH TPU BBITIOJIHEHUH YYE€OHBIX, IMO3HABATEIBHBIX 3ajad,
BBITIOJIHEHUA ~ XUMHUYECKUX JKCIIEPUMEHTOB, CO3/JaHUM  Y4YEOHBIX TPOEKTOB,
CTpEMJICHUS K B3aMMOMNOHMMAHUIO M B3aWMOIMOMOILIU B TPOIECCe ATOM y4eOHOMU
NEATEIIbHOCTA; TOTOBHOCTU OLIEHUBaTh CBOE TIIOBEJACHUE U IIOCTYNKH CBOMX
TOBAPUILEH C TO3WLHMH HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJIEACTBUAN IMOCTYIIKOB.

Llennocmu nayuno2o no3HaHusL:

° MHPOBO33PEHYECKUX NPEACTABICHUN O BEIIECTBE H XUMHYECKOU
peaKkIuu, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Da3BUTUS HAyKu U
COCTAaBJIIOIIMX OCHOBY JUISI TOHMMAHUS CYIIHOCTM HAy4YHOM KapTUHBI MUDA;
MPEJICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3AUMOCBSI3IX
YyeJioBeKa ¢ MPUPOJHOM Cpe/ion, O pOJIM XMMUU B MO3HAHUU ITUX 3aKOHOMEPHOCTEH;

o MO3HABATEIbHBIX MOTHBOB, HAIPABJICHHBIX HA TIOJYYEHUE HOBBIX
3HAHUM 0 XMMHH, HEOOXOIUMBIX I OOBSACHEHMs] HAOJIIOJaeMbIX MPOLIECCOB U
SIBIICHMI;

o M03HABATENbHOM, NH()OPMAIITMOHHON U YUTATEIBCKON KYJIbTYpbI, B TOM
YHICJIE HaBBIKOB CAMOCTOSITEIBHOM pabOThl C Y4eOHBIMU TEKCTaMH, CHPaBOYHOM
JUTEPATypoOi, JOCTYNHBIMM TEXHUYECKUMHU CPEACTBAaMHU  HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

o HMHTEpeca K O0y4YeHUIO U MO3HAHUIO, JTH0003HATEIIbHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaM0O00pa30BaHUI0, TPOECKTHOM M UCCIIEI0BATEIbCKON NeATEIbHOCTH,
K OCO3HAaHHOMY BBIOOpPY HAINPaBJICHHOCTU U YPOBHS 00YUYEHUS B JaTbHEHIIIEM;

Dopmuposanusi  Kyibmypsl  300p0O6bs:  OCO3HAHUS IIEHHOCTH  KU3HH,
OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0pOBBIO, YCTAHOBKU Ha 3JI0POBBIM 00pa3s
KU3HU, OCO3HAHMS TOCICICTBUN W HEMPUSTHS BPEIHBIX MPUBBIYEK (YMOTpeOIeHuUs
aJKOTOJIsI, HAPKOTUKOB, KypEeHHUs), HEOOXOIUMOCTU  COOJIOJCHUS  IPaBUII
0e30macHOCTH MPU OOpaIeHUH ¢ XUMUYECKMMHU BEIIECTBAMHU B OBITY W peaybHOU
KU3HU;

Tpyoosoeo eocnumanus. NHTEpPECA K MPAKTUYECKOMY M3yUYEHHUIO Mpodeccuil u
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TpyAa pa3audyHOTO POJia, YBAXKEHUE K TPYAY U pe3ysbTaTaM TPYJIOBOM JNEATEIbHOCTH,
B TOM YHCJI€ Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUU MO XMUMUHU, OCO3HAHHOTO
BbIOOpAa WHIUBUIYAIIbHOW TPAGKTOPUHU MPOJOJDKEHUST 00pa3oBaHMsl C Yy4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB H
noTpeOHOCTeH;  yCHemHoW Npo(ecCHOHATbHON  JIEATeNbHOCTH U Pa3BUTHUA
HEO0OXOIUMBIX YMEHHUIA; TOTOBHOCTb aJJalITUPOBATHCS B IPO(ecCUOHATBHOM cpejie;

IKoI02U1ecK020 80CRUMAHUSL!

o HKOJIOTUYECKH 11€J1eCO00Pa3HOr0 OTHOIICHHS K IPUPOJIE KaK UCTOUHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHHUS, MOHMMAHUS LIEHHOCTU 3JI0POBOTO U
O0e3zomacHOro oOpa3a >KM3HH, OTBETCTBEHHOTO OTHOUIEHUS K COOCTBEHHOMY
bU3MYEeCKOMY M TICUXMYECKOMY 3J0POBBIO, OCO3HAHUSI IIEHHOCTH COOJIIOJICHUS
npaBul 0€30MacHOTO MOBEACHUS MPU PadOTE C BEIIECTBAMU, a TAKKE B CUTYyaIlUsX,
YIPOXKAIOIIUX 3J0POBbIO U KU3HU JIFOJIEH;

o CIIOCOOHOCTH MPUMEHATH 3HAHMS, MMOJTYy4YaeMble NMPU U3YYCHUH XUMUH,
JUISL PEIICHUsT 3a/1a4, CBSI3AHHBIX C OKPYXKAIOWIEH NPUPOIHON CpEeNOi, MOBBIIICHUS
YPOBHSI ~ DKOJIOTUYECKOM  KyJIbTYpbl, OCO3HAHMS  IJI00AIbHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHUs TOCPEACTBOM METOJI0B XUMUHU;

o AKOJIOTMYECKOTO  MBIIUICHUSI, YMEHHUSI PYKOBOJICTBOBAaThCS KM B
MO3HABATEIbHOW, KOMMYHUKATUBHON Y COLIMATILHOM MPAKTHUKE.

CneunanbHble TMYHOCTHBIE Pe3yJbTAThI:

° YMEHHE COTIOCTABIISATh 3pUTEIbHbIC BICYATICHUS C YYETOM MOTYyUYECHHBIX
3HAHUM 00 OCOOEHHOCTAX CBOEr0 3pUTENBHOIO BOCHPUATHSA, HA OCHOBAaHUU
chOpPMHUPOBAHHBIX TMPEACTABICHUN O TMpeIMeTax | SBJICHUSIX OKpYXKalollen
JIEUCTBUTEIILHOCTH,

° c(OPMHUPOBAHHOCTh MOTHBAIMM K OOYYECHHIO M IIeJICHAIPABICHHOM
MMO3HABATEIbHOU ACATEIbHOCTH;

° CIIOCOOHOCTh K OCMBICIICHUIO U Iu(depeHnnanuu KapTUHbI MUpa, €€

BPEMEHHO-IIPOCTPAHCTBEHHOMN OpraHU3aluu.
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MeTanpeaMeTHbIe pe3yJbTAaThI

B cocraBe MeranpeaqMETHBIX pe3yJbTaTOB BBIACISIOT 3HAUYUMBIE IS
(dbopMHUpOBaHUST MUPOBO33pEHHUS OOIIEHAYYHbIE TOHATHS (3aKOH, TEOpUs, PHUHIIUII,
runotesa, ¢pakT, CUCTEMa, MPOIECC, IKCIEPUMEHT U JIp.), KOTOPbIE UCIOIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YU€OHBIX MpeIMeTax 1 MO3BOJISIIOT HA OCHOBE 3HAHUMN U3 3TUX
npeaMeToB (OpMHUPOBATH MPEACTABICHUE O IEJIOCTHOM HAay4YHOW KapTUHE MHpA, U
VHUBEpCaIbHBIC Yy4YeOHBIC JeHCTBHUS  (IMO3HABATEIbHBIC, KOMMYHUKATHUBHEIC,
pPEryJIsITUBHBIC), KOTOpble oOecneunBaloT  (OPMHUpPOBAHHME TOTOBHOCTH K
CaMOCTOSATENIbHOMY INTAHUPOBAHUIO U OCYILECTBIECHUIO YUEOHON AESATENBHOCTH.

MertanpenMeTHbie pe3yibTaThl OCBOCHMSI Y4YEOHOTO MpeaMeTa «XUMUsDH)
OTPAKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU I03HABATEIbHBIMU JIEUCTBUAMH, B TOM
qucIie:

bazosvimu nocuueckumu oeticmsusimu.

o YMEHHUEM UCIIOJIb30BATh MNPUEMBI JIOTUYECKOTO MBIIUICHUS TIPU
OCBOCHUU 3HAHWI: PaCKpbIBaTh CMBICI XHUMHYECKUX TMOHSITHH (BBIACIATH HX
XapaKTEepHbIE MPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C JIPYTHMMHU MOHATHIMU),
MCIIOJIb30BATh MOHATUSA JJIsI OOBSICHEHUSI OTICIbHBIX (DAKTOB U SBJICHUI; BHIOMPATH
OCHOBAHUSI U KPUTEPUU ISl KIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUUYECKHUX
peaKkiuii, yCTaHABIMBATh TNPUYMHHO-CIEJACTBEHHBIE CBSI3U MEXIYy OOBbEKTaMu
M3YUYCHHUS; CTPOUTH JIOTUYECKHUE PACCYX IEHUS (MHIYKTHUBHBIE, JEAYKTHUBHbBIC, IO
aHAJIOTHH); J1€J1aTh BBIBOJIbI U 3AKITIOUCHHUS;

o YMEHUEM MPUMEHATh B MPOLECCE MO3HAHUS MOHATHS (NIPEAMETHBIE U
MeTanpeIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJIEIH, UCIOJIb3yeMble B XUMUH,
MpeoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMUM MOJICTIbHBIE TIPEACTaBICHUS —
XUMUYECKUN 3HaK (CUMBOJ OJJIEeMEHTa), XUMH4Yeckas QopMylia U ypaBHECHHE
XUMUYECKON peakiui — MpU PEIIeHUH yueOHO-TTO3HABATEIbHBIX 3aJa4; C YYETOM
ATUX MOJIEIBHBIX TMPEIACTABICHUN BBIABISITE U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKU U3YYaEMBIX OOBEKTOB — XMMHYECKUX BEIIECTB U XUMUUYECKHUX PEAKIIH;
BBIABJISITH  OOIIME  3aKOHOMEPHOCTH,  IMPUYMHHO-CIICICTBEHHbIE  CBS3U U

IMPOTHUBOPCHHUA B H3YUYACMBIX IIPOHCCCAX M SBJIICHUAX; MPCJIaratb KPpUTCPHUU JJIA
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BBISIBJICHHSI 3TUX 3aKOHOMEPHOCTEH M MPOTHUBOPEUMIA; CaMOCTOSTEIbHO BHIOMPATH
crocob pemieHus yd4eOHOW 3amayd (CpaBHUBATh HECKOJIBKO BapHUAHTOB PEIICHUS,
BbIOMpaTh Haubosee NOAXOJANMA C Y4ETOM CaMOCTOSITENBHO BBIJEJIEHHBIX
KpUTEPHUEB);

basoevimu uccnedosamenvckumu Oeucmeusmu:

J YMEHHEM HCIOJb30BaTh IIOCTABJICHHBIE BONPOCH B  KAadyecTBE
MHCTPYMEHTA MO3HAHUS, a TAK)KE B KAYECTBE OCHOBBI JJIS1 (POPMUPOBAHUS TUIIOTE3BI
10 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUI;

J IpUOOpETEHNE ONBITA MO MJIAHUPOBAHUIO, OPTAaHU3ALUU U IPOBEICHUIO
YUYEHHYECKUX JKCIIEPUMEHTOB: yMEHHE HaOmoIaTh 3a XOJOM Ipollecca,
CaMOCTOSATENIbHO TPOTHO3UPOBATh €ro pe3yjbTaT, (opMyaupoBaTh 000OIIECHUS U
BBIBOJIBI 110 pe3yJIbTaTaM IIPOBEIEHHOIO ONBITA, UCCIEAOBAHMS, COCTABIATh OTUET O
MpoJIeJIaHHOM padoTe;

Pabomoti c ungpopmayueti:

o YMEHHEM  BbIOMpaTh,  aHAJIM3UPOBaTh U  HMHTEPIPETUPOBATH
MH(}OpMALMIO PA3IMYHBIX BUJIOB U (OPM MPEACTABICHHS, NOJYYaEMYIO U3 Pa3HbIX
UCTOYHUKOB  (HAy4yHO-TIONYyJISIpHAsl — JUTepaTypa XHUMHUYECKOTO  COJAEpXaHMUs,
CIpaBOYHbIE  MOcoOMs, pecypchl  MHTepHera);  KPpUTHUECKM  OLIEHUBATh
MPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMALIHIO;

o YMEHUEM IPUMEHATh Pa3IU4HbIE METOABI M 3alpOChl MPU IOUCKE U
otbope nH(pOPMALIMU U COOTBETCTBYIOUIUX JIAHHBIX, HEOOXOAUMBIX JJIsl BHIITOJIHEHUS
y4eOHBbIX M MO3HABaTEIbHBIX 3a/lay ONPENeNEHHOr0 THUIA; MPUOOPETEHUE ONBITA B
o0jacTd  MCMONBb30BaHUS  MH(OPMALMOHHO-KOMMYHHMKATHUBHBIX  TEXHOJOTHH,
OBJIAJICHUE KYJBTYpOH aKTMBHOI'O HCIIOJb30BAHUS PA3IUYHBIX MOUCKOBBIX CHUCTEM;
CaMOCTOSTENIbHO BBIOMpPAaTh ONTUMAlbHYIO (DOpMYy TIpencTaBieHHs MH(OpMalUUU U
WUIFOCTPUPOBATh pEIIaeMble 3aJa4yd  HECIOXXKHBIMA CXEMaMH, JuarpaMMami,
apyrumu popmamu rpaduKu U UX KOMOUHAIUSIMU;

J YMEHHEM HCIOJIb30BaTh M aHAJIM3UpPOBaTh B Ipoliecce y4eOHOH u
HCCIIEIOBATENIbCKON JAESITeIbHOCTH WH(OPMALIMIO O BIUSHUM MPOMBIIUIEHHOCTH,

CEJIbCKOTO XO35IIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH MPUPOAHON CPEbL;
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YHusepcanbhvimu KOMMYHUKAMUBHBIMU OCUCMBUIMU

o YMEHUEM 3aJ1aBaTh BOIMPOCHI (B XOJE AUANOTa W/WIU JUCKYCCHH) TIO
CYIIIECTBY 00CYKJ1aeMOM TeMbI, (HOPMYJIMPOBATh CBOU MPEIIOKEHUS OTHOCUTEIIHHO
BBITIOJIHEHUS MPEIJIOKECHHOM 3a/1a4H;

o MpUOOpPETEHUE  OMbITAa  MPE3CHTAIIMH  PE3YJIBTATOB  BBITIOJIHCHUS
XUMHUYECKOTO HKcrepuMeHTa (71abopaTopHOTO OMbITa, J1A0OpaTOpHOH pPabOTHI IIO
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO IIPOCKTA);

° 3aMHTEPECOBAHHOCTHh B COBMECTHOM CO CBEPCTHHUKAMM ITO3HABATEIbHOU
U HCCIIeIOBATEIbCKON ACATEILHOCTH TPH PEIICHWHM BO3HHUKAIOIIUX IpoOJieM Ha
OCHOBE yué€Ta OOIIMX HMHTEPECOB M COTJIACOBAHUS MO3UIUU (0OCYKIeHHus, 0OMEeH
MHEHUSIMHA, «MO3TOBBIE€  IITYPMbD», KOOPAWMHAIMA COBMECTHBIX JCHUCTBHUI,
oTpeJielieHIe KPUTEPUEB 110 OIICHKE KaueCTBA BBITOJHEHHOU pabOThI U 1Ip.);

YHusepcanvhvimu pecyisamusuvimu 0eucmeusimu.

o YMEHUEM  CaMOCTOATENBHO  ONPEACHATh  LEJIH  JIESITEIbHOCTH,
MJIaHUPOBATh,  OCYIIECTBIISITh,  KOHTPOJUPOBATH W  TPU  HEOOXOAMMOCTU
KOPPEKTUPOBATh CBOIO AESATEIBHOCTh, BbIOMpATh Hanbosee 3(pPeKTUBHbIE CIIOCOOBI
pelieHusi y4eOHbIX M TO3HaBaTEIbHBIX 3aJa4, CaMOCTOSITEJIBHO COCTaBISATH WIIU
KOPPEKTUPOBATh MPEAJIOKEHHBIN aJTOPUTM JICMCTBUM MPHU BBINOJHEHUU 3aJaHUM C
y4ETOM TMOJYyYEeHHUS] HOBBIX 3HAHUM 00 H3yyaeMbIX OO0BEKTaX — BEIIECTBAX U
pEaKUMX; OUEHUBATh COOTBETCTBUE IMOJIYYEHHOI'O PE3YJIbTATA 3asIBIICHHOM LIEJIH;

o YMEHHUEM HCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MIPEIJIAaracMbI€ B
YCIIOBUH 3a/1aHUM.

CneunanbHble MeTaANPeAMETHbIE Pe3yJIbTAThI:

° YMEHHUE HCMOJIb30BaTh COXPaHHbIC aHAIM3aTOPbl B PA3IMUYHBIX BHAAX

nesTenbHOCTH (yueOHO-TI03HABATEIbHOM, OPUEHTUPOBOYHOM, TPYAOBOM);

° NPUMEHSTh  3pUTEIbHO-OCA3aTEeNbHBIM  CIOcO0  oOcienoBaHus U
BOCIIPUSTHS;
° YMEHHUE TI0JIb30BAaThCS COBPEMEHHBIMH CpPEICTBAMU KOMMYHHUKAIUH,

TU(IOTEXHUUECKUMU CPEJICTBAMH, IPUMEHSIEMBIMU B Y4€OHOM TPOIIECCE;

24



° YMEHHE IUTAHUPOBAaTh MNPEIMETHO-TIPAKTHYECKHE ACUCTBUS C y4ETOM
MMEIOIIETOCS 3pPUTENBFHOTO TMAarH03a B COOTBETCTBUU C IMIOCTABJICHHOM 3a/1auei;

° yMEHHUE TPOSBIATh B KOMMYHHMKATHBHOM [EATEIBHOCTH, a/IeKBATHBIC
CUTYyaIluu, HeBepOasibHbIe (POPMBI OOIIICHMS;

° YMEHHUE BECTU CAMOCTOSTENIbHBIA TOUCK HHPOPMALINY;

° CIOCOOHOCTP K  MpeoOpa3oBaHMIO, COXpPAaHEHHWI0O M Iepenade
uH(pOpMaInH, OTYYCHHON B pe3yIbTaTe YTCHUS WU ayAHUPOBaHUS;

° CIOCOOHOCTh y4YacTBOBaTh B PEUEBOM OOILICHHUH, COOJIIOAs HOPMBI
PEUEBOr0 ATHKETA, aJIEKBATHO HCIIOJIb30BATh KECTHl U MUMHUKY;

° CIOCOOHOCTh OLIEHMBATh CBOIO pe4b C TOYKU 3PEHUS €€ COIep KaHus,
A3BIKOBOT'O OPOPMIIEHUS;

° YMEHHE HaXOAWTh TPAaMMAaTHYECKHE€ M PEYeBbIE OMIMOKHU, HEIOYETHI,
UCIPABIIATH UX;

° YMEHHUE IUIAHUPOBaTh, KOHTPOJIMPOBaTb U OLICHWBATHh y4eOHbBIE
JACHCTBHUSL C y4YETOM, HMMEIOIIETOCS 3PUTEIBHOTO JHAarHo3a B COOTBETCTBHU C

MOCTaBJICHHOM 3az[aqeﬁ " YCJIOBHAMU €C pCaJIU3alliu.

IIpeaMeTHBIE Pe3yabTATHI
9 kaacce

[ paCKpLIBaTB CMBICJI OCHOBHBIX XNUMHWUYCCKHUX HOHSITPII;’IZ aToM, MOJ'ICKy.TIa,
XUMHMYECKUHN 3JIEMEHT, ITPOCTOE BEIIECTBO, CJIOKHOE BEILIECTBO, CMECh (OHOPOAHAS
Y HEOJHOPOJIHASI), BAJCHTHOCTh, OTHOCUTE/IbHAS aTOMHAsi U MOJIEKYJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJiSI XUMHYECKOTrO dJie-
MEHTa B COCAWMHEHHUM, MOJISIDHBIM OOBEM, OKCHJI, KHCIIOTa, OCHOBaHHE, COJIb,
3J'I€KTpOOTpI/IHaT€J'IBHOCTB, CTCIICHb OKHUCJICHUA, XUMHUNYCCKaAs peaKHI/ISI,
KJIacCU(UKAIIAS PEaKIMi: peaKIuu COCIWHCHMS, PEaKIIUU Pa3JIOKEHUS, PEaKIINH
3aMCIICHMUA, PCAKIHHU 06- MCHA, 9K30- UM OHIAOTCPMHYCCKUC PCAKINHU, TGHJ’IOBOfI
addekT peakuuu; AIPO aTroMma, IJIEKTPOHHBIA CIIOW aroMa, aTOMHasi OpOUTab,
paanyC aromMad, XHUMHYCCKas CBA3b, IIOJEIPHAA KM HCIIOJLIPHAA KOBAJICHTHAsA CBA3b,

HOHHas CBA3b, MOH, KATHOH, aHUOH, PaCTBOP, MAaCCOBas JOJIs BCIICCTBA (HpOIICHTHaH
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KOHIIEHTpAaIusi) B pacTBOPE;

) WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATHH (CM. TI.
1) ¥ IpUMEHSITh ATH MOHATHSI IPU OMMCAHUU BEIIECTB U UX MPEBpACHUM;

) MCIIOJIh30BaTh XMMHYECKYIO CHMBOJIMKY [IJII COCTaBICHUS (HOPMYI
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

o OMpeNeNsTh  BAJIGHTHOCTh  aTOMOB  JJIEMEHTOB B OMHApHBIX
COCIMHCHUSX;, CTEMEHb OKHUCJICHHUS DSJEMEHTOB B OWHApHBIX COCIUHCHHSIX;
NPUHAIJICKHOCTh BEUIECTB K ONPEACIIEHHOMY KJIACCy COCAMHEHHH 1o (opmyam;
BHJI XUMHUYECKOH CBSI3U (KOBaJICHTHAS U UOHHAS) B HEOPTAHUYECKUX COCTMHEHUSX;

o packpeiBath cMbici [lepuoamueckoro 3akona [I. . Mennaeneesa:
JEMOHCTPUPOBATh MMOHUMAaHUE NMEPUOJANYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX
AJIEMEHTOB OT WX MOJIokKeHUs: B llepmoamyeckoil cucTeMe; 3aKOHOB COXPaHEHUS
MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJSIPHOTO YYE€HUS, 3aKOHa
ABoOrajipo; ONUCBHIBATH U XapaKTepu3oBaTh TabiuuHyro (opmy Ilepuoanueckoii
CHUCTEMbl XMMMYECKUX JJIEMEHTOB: pa3iuyaTh MOHATHS «TJiaBHas mnoxarpymna (A-
rpynmna)» u «mnobounas mnoarpynna (b-rpynma)», manbie U OONBIINE TEPHOIBI;
COOTHOCUTH 0003HA4YEeHUsI, KOTOpbIe UMEIOTCA B Tabnuie «llepuoanyeckas cucrema
xumudeckux aneMeHToB [[. M. MenaeneeBa» C 4YHCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHS aTOMOB XMUMHUYECKHUX JJIEMEHTOB (COCTaB W 3apsij siapa, 00IIee Yucio
AJNIEKTPOHOB U PaCHpeIeICHUE UX IO SJIEKTPOHHBIM CIIOSIM);

o KJacCu(UIIMPOBATh  XUMHUYECKHE  DJIEMEHTHI; HEOPraHUYECKUE
BEIIIECTBA; XMMHUYECKHE peakiuu (M0 YMCIy U COCTABY YYaCTBYIOIIUX B PEaKIUU
BEIIIECTB, MO TEIIOBOMY (D deKTy);

o XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIECTB
pa3IMYHBIX  KJIACCOB, TMOJTBEPXkKAAs ONUCAHUE TPUMEPAMU  MOJIEKYJISIPHBIX
YPABHEHHM COOTBETCTBYIOIIUX XUMAUYECKUX PEAKIINM;

) MPOTHO3UPOBATh  CBOMCTBA BEIIECTB B  3aBUCHUMOCTH OT HUX
Ka4eCTBEHHOI0 COCTaBa; BO3MOXHOCTH MPOTEKAHUS XWMHUYECKUX MPEBpAILCHUN B
Pa3JIMYHBIX YCIIOBHSIX;

o BBIUHCIIATh OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO H  MOJISIPHYIO Macchl
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BEIIECTB; MAacCOBYIO JOJI0 XHMHYECKOTo »3JeMeHTa Mo (opmyse COeAMHEHUS;
MacCOBYIO JIOJIKO BEIIeCTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOHN peaklnu;

o MPUMEHATh OCHOBHBIE OIEPAlMM MBICIUTEIBHON JEATEIbHOCTH —
aHaJIU3 W CHHTE3, CPaBHEHHME, OOOOIIEHHE, CUCTEMATHU3ALNIO, KIACCU(PUKALHUIO,
BBISIBJICHUE NIPUYUHHO-CJICACTBEHHBIX CBSI3€ — JJIsl M3Y4YEHUs CBOWCTB BEILECTB U
XUMHUYECKUX PEaKIUil; eCTECTBEHHO-HAYYHBIE€ METObl MO3HAHUS — HAOIIOJICHUE,
U3MEPEHNE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIA U MBICJICHHBIN);

o ClIeAoBaTh  IPAaBWIAM  IOJIb30BAHHUS  XMMHUYECKOW  IOCYAOM W
71a00paTOPHBIM 000PYJIOBAaHUEM, a TaKXe IMpaBUjaM OOpalleHusi C BEUIECTBAMHU B
COOTBETCTBUM C MWHCTPYKLUMSIMH IO BBIIOJHEHUIO Ja0OpaTOPHBIX XUMHUYECKUX
ONBITOB MO TOJYYEHHUID M COOMpPAaHMIO Ta3000pa3HbIX BEMIECTB (BOJOpoAa U
KHUCIIOpOJia), NPUTOTOBJICHUIO PAcTBOPOB C ONpPENEIEHHONM MaccoBOW Joyei
PacTBOPEHHOIO BEILECTBA; INIAHUPOBATh U MPOBOJUTH XUMUYECKUE DKCIIEPUMEHTHI
[0 PACMO3HABAHUIO PACTBOPOB ILIEJIOYEH M KHUCIOT C TOMOIIBIO HHIUKATOPOB

(;makmyc, heHondTaaent, METHIOPAHXK U Jp.).

10 kiacce

. pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX TIOHSTHH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJEKyJa, HMOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO, CIIOKHOE
BEIIIECTBO,  BAJIGHTHOCTb,  JJIEKTPOOTPULIATEIILHOCTh,  CTENEHb  OKHCIICHHUS,
XUMUYECKasi peakiusi, XHMHUYECKas CBs3b, TEIIOBOM H(P(DEKT peakuuu, MOJb,
MOJISIPHBIN  00BEM, PaCTBOP; DJICKTPOJUTHI, HEIIEKTPOJIUTHI, AICKTPOJIUTHUYECCKAS
JUCCOIIMAIINS, PEaKIIMM MOHHOTO OOMEHa, KaTralu3aTop, XUMHUYECKOE pPaBHOBECHE,
oOpatuMmble W HEOOpaTHUMbIE pEaKIUU, OKHUCIUTEIb- HO-BOCCTAHOBUTEILHBIC
pEeaKuu, OKUCIUTENb, BOCCTAHOBUTEIIb, OKUCIIEHNE U BOCCTAHOBIICHHE, AJNIOTPOIIHS,
aM(OTEepPHOCTh, XWMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, MeETaJINYecKasi),
KpUCTaJUTMUecKasi pemérka, KOppo3us METaioB, CIUIABBI; CKOPOCTh XMMHYECKOU
peakiuu, npeaensHo nonyctuMas konuentpauus (IT1K) Bemectna;

° HUITIOCTPHUPOBATH B3AUMOCBA3b OCHOBHBIX XMMHWYCCKHUX MOHSATUM (CM. II.
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1) 1 mpUMEHSITh 3TU MOHATHS TIPU ONKHCAHUU BEILIECTB U UX MPEBPaIICHUN;

. WCIIOJIh30BaTh XMMHYECKYIO) CHMBOJIUKY [IJII COCTaBIEHUS (HOPMYI
BEIECTB U YPABHEHUM XUMUYECKHUX PEaKIIU;

. ONPENIEIISTh BaJICHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX 2JIEMEHTOB
B COCMHEHUSX PA3IMYHOrO COCTaBa; MPUHAIICKHOCTh BEUIECTB K ONpPENEIEHHOMY
KJIACCy COEIMHEHUN 1o (hopmyiaM; BUJ XUMHUYECKOU CBSI3U (KOBAJICHTHAs, MOHHAS,
METAJJINYECKasi) B HEOPraHMYECKUX COCJAMHEHUSX; 3aps]l MOHA [0 XUMHUUYECKOM
dbopmyIie; XxapakTep Cpelibl B BOJIHBIX PaCTBOPAaX HEOPraHUYECKUX COCAMHEHUH, THUI
KPUCTAJUTMYECKOUN PelIETKU KOHKPETHOTO BEIIECTBA;

. packpeiBath cMmbica llepuomnueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro TMOHMMAaHUE: OMNHCHIBATH W XapaKTEPU30BaTh TAOIHUYHYIO
dbopmy Ilepuoguueckoil CHUCTEMBbI XUMUYECKUX JJIEMEHTOB: pa3jinyaTh MOHSATHUS
«rnaBHas noarpynmna (A-rpymnmna)» u «nobouynas noarpynna (b-rpymma)y», manbie u
OOJIBIIIME MEPUOJIbI; COOTHOCUTh 0003HAUEHHUS, KOTOPhIE UMEIOTCS B MIEPUOINIECKOM
TaOJauIle, C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XHWMHYECKUX
AJIEMEHTOB (COCTaB M 3apsl A1pa, O0IIee YUCIO JIEKTPOHOB U pACTIPEIEIICHHE UX 110
AIEKTPOHHBIM CJIOSIM); OOBSICHATH OOIMEe 3aKOHOMEPHOCTH B M3MEHEHWU CBOMCTB
AJIEMEHTOB U UX COCIMHEHUH B IMpeJenax MallbIX MEPUOJ0B U IIaBHBIX MO/~ TPYMI C
YYETOM CTPOECHUS UX ATOMOB;

. KIaccuUIMpOBaTh  XUMHUYECKHE  DJIEMEHTBI,  HEOpPraHWYECKHUe
BEIIIECTBA; XMMHUYECKUE peakiuu (10 YHUCITy U COCTAaBY YYACTBYIOIIMX B PEAKIIMH
BEIIIECTB, MO TEII0BOMY 3P (DEKTy, MO0 UBMEHEHUIO CTENEHENW OKUCICHUSI XUMUYECKUX
DJIEMEHTOB);

. XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEIUPUIECKUEe XUMUYECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPXKAas OMHCAaHUE MpUMEpaMU
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU;

. COCTaBJIATh YPAaBHEHUS DSJIEKTPOJUTHUUECKON JHCCOLMAIMU KHCIIOT,
IEJI0UeH M COJICH; TOJIHBIE M COKpAIIEHHbIE YPaBHEHUS PEaKIMii MOHHOTO OOMEHa;
YpaBHEHHUSl PpPEAKLHM, MOATBEPKIAIOIIUX CYIIECTBOBAHHE TE€HETHUYECKON CBA3U

MCKAY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB;
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. pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUn
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCca ATUX PEaKIIHiA,

. MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS;
BO3MOKHOCTH MIPOTEKAHUSI XUMUYECKUX MPEBPAILCHUN B PA3TUYHBIX YCIOBUSAX;

. BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIDHYIO M MOJIIPHYIO MAaccChl
BEILIECTB; MACCOBYIO JOJIIO XHUMHYECKOTO »JJieMeHTa M0 (opMyse coeauHEHUs,;
MAacCOBYIO JIOJIO BEIECTBA B PACTBOpPE; MPOBOAUTH PACUYETHI IO YPABHEHUIO
XUMHUYECKOUN peaKkinu;

. CIENOBATh  MpAaBWJAM  TMOJIb30BAHUS  XMMHYECKOM  TOCYAOM U
Ja00paTOPHBIM O0OpPYJOBAaHHEM, a TAKXKE MpaBUiIaM OOpallleHUs C BEIIECTBAMHU B
COOTBETCTBHM C HWHCTPYKIIMSIMH I10 BBIMOJHEHHUIO Ja0OPATOPHBIX XHUMHUYECKHUX
OMBITOB IO TIOJYYEHHUIO W COOMpaHUIO Ta3000pa3HbIX BEUIECTB (aMMHUaKa W
YTJIEKUCIIOTO Ta3a);

. NPOBOJUTh  PEAKIMU, MOATBEPKIAIONIME KAdYeCTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOPUA- OpOMU[-, MOAMI-,
kapOoHat-, (ocdar-, cunukar-, cyiabdar-, THAPOKCUI-UOHBI, KATUOHBI aMMOHHS U
MOHbI  M3YYEHHBIX  METAJJIOB, MPHUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPraHUYECKHUX BEIIECTB;

. MPUMEHATh OCHOBHBIC OIEPAlIMM MBICIUTEIBHON JI€ITETbHOCTH —
aHaJiM3 U CUHTE3, CpaBHEHHE, 0000IIEHNEe, CUCTEMATH3alINI0, BBISIBICHUE TPUYUHHO-
CJICICTBEHHBIX CBSI3€M — JIJISI U3YYEHHSI CBOWMCTB BEIIECTB U XUMHYECKHUX PEaKIIU;
€CTeCTBEHHO-HAyYHbIC  METOJbl  [O3HaHUSA —  HAOJIOJICHUE, U3MEpPEHHUE,
MOJEJIUPOBAHUE, SKCIEPUMEHT (peaibHbIA U MBICIICHHBIN).

CneunanbHble pe3yJibTaThbl:

o BJIQJICHUE TIPABMIIAMH 3aITUCH (DOPMYJI M CTICIIHATBHBIX 3HAKOB;
. BIIaJICHUE TEXHUKOU mpeoOpazoBanusi GOpMYIT U BHIPAKECHUI;
o BIIAJICHHE 3PHUTCIBHO-OCI3aTCIbHBIM CIIOCOOOM  00CiIeIOBaHUS U

BOCIIPUSITUSL IIBETHBIX WM YEPHO-0€bIX (KOHTPACTHBIX) pelbedHBIX H300paKeHU

(wmrocTparuii, TabIuIl, CXeM, MaKeTOB, YEPTEKHBIX PUCYHKOB, IpaMKOB U T.II.).
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TEMATHUHYECKOE IINTAHUPOBAHMUE 110 IPEAMETY «XUMMUS»
Bcero 136 4., u3 HUX 7 4. — pe3epBHOE BpeMs

9 Kiacce

(2 4. B Hepeu110, Beero 68 4., 3 Hux 3 4. — pe3epBHOE Bpemsi)

Pa3pennl
NporpamMmmsl, 1
KOJIMY€eCTBO
4acoB,
O0TBOJAHMOE Ha
UX U3yUYeHHe

OcHoBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH

[lepBoHauabHBIC
XUMHYCCKHE
noHsATus. (15 49.)

IIpeamer xumuu. Ponb XuMuM B KU3HU 4YeloBeka. Tena u
BemecTBa. U3nuecKue CBOKMCTBA BEUIECTB. ArperaTHOE COCTOSIHUE
BEILIECTB.

[TonsiTie 0 MeToNax IMO3HAHHWS B XUMHUU. XHMHS B CHUCTEME
Hayk. Unctele BemecTBa U cmecu. CriocoObl pa3/iesieHns CMeCei.

ATOMBI ¥ MOJIKYJIBI. XHUMHUYECKHE 3JIEeMEHTBhl. CHUMBOJIBI
XUMHUYECKUX 3J1€MEHTOB. [IpocThie U CllokKHbIE BEMIECTBA. ATOMHO-
MOJICKYJIIPHOE yUEHUE.

Xumuyeckasi (opmyna. BaleHTHOCTH aTOMOB XHMHUYECKUX
AJIEMEHTOB. 3aKOH IMOCTOSTHCTBA cOocTaBa BemiecTB. OTHOCUTENbHAsS
atomHast macca. OTHOcUTENbHAs MOJEKYyJsipHas macca. MaccoBas
JIOJISI XUMHUYECKOTO JIEMEHTA B COCIUHEHHH.

®u3nueckue U XUMUYECKUE SIBJICHUS. XUMHUECKasi peakuus U
e€ mpu3HaKu. 3aKOH COXPAHEHUS MacChl BEIIECTB. XHWMHUUYECKHE
ypaBHeHus. Knaccupukanus XUMHYECKUX PEAKIH (COeAMHEHUS,
pasnoKeHus1, 3aMeleHns, 0OMeHa).

XUMHYeCKHH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU IOCYA0H,
¢ mpaBujamMu padboThl B Jaboparopuu U mpuéMamu oOpalleHus c
nabopaTopHBIM  00OpYyJIOBaHWEM; HW3YYeHHE U  OINHUCaHHE
(U3UYECKUX CBOWCTB 0O0pa3IlOB HEOPTaHWUYECKUX  BEIIECTB;
HaOmoneHne ¢u3ndeckux (TUIaBIEHUE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIICHHE W KOHJIEHCAIlUsS BOJBI) U
XUMHUYECKUX (TOpPEHHE CBEUH, MPOKAIUBAHUE MEIHOW MPOBOJIOKH,
B3aUMOJICHCTBHME MeJla C KHCJIOTOW) SIBJICHHM, HAOMIOJCHHE |
OMHMCaHUE TMPU3HAKOB MPOTEKAHUS  XUMHUYECKUX  peaKIuil

PacKpbIBaTh CMBICT H3y4aeMbIX TTOHATHUH;

pacKphIBaTh POJb XUMHUH B MIPUPOJIC U JKU3HU UYEIOBEKA,
e€ CBsI3b C IPYTUMU HAYKaMU;

pas3iuyaTh YUCTHIC BEIIECTBA M CMECH; OIHOPOAHBIC U
HEOJIHOPOJHBIE CMECH;

pa3nu4ath (GU3MYECKUE U XUMUUICCKUE SIBIICHHUS,
OTIpEeACIATh MPU3HAKU XUMUYECKUX PEaKIUil U yCIOBUS
WX MPOTCKAHHS,

CJIeIOBAaTh MPaBUIIaM IMOJIb30BAHMS XUMUYECKOUN TOCYA0H
U J1abOpaTOpHBIM 000PYTOBaHHWEM, a TaKXXe IpaBUaM
oOparlieHusi ¢ XMMUYECKUMU BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIIMSIMH T10 BBIIOJTHCHHIO MMPAKTUIECKUX PadoT;
TJIAHUPOBATh U MIPOBOAUTH XUMUYECKUHN HKCIIEPUMEHT T10
M3y4YEHUI0 U OMUCAaHUI0 (U3MYECKUX CBOWCTB BEIIECTB,
Croco00B pa3zieNieHusl CMECeil BEIECTB;

MIPUMEHSTh €CTeCTBEHHO-HAYYHBIC METOJBI IMO3HAHUA (B
TOM YHUCJIe HAONIOJIeHNE, MOJEIUPOBAHNE, YKCIIEPHUMEHT)
W OCHOBHBIC OIEpPAllUd MBICTUTEIHPHOU NEITEIbHOCTH
(cpaBHeHue, KiaccuduKaius) A7 U3YYEHHUs BEIIECTB U
XUMHYECKUX PEAKIIU;

pPacKpbIBaTh CMBICI HM3yYaeMBIX TOHSITHIA W 3aKOHOB H
MIPUMEHSTH 3TH TTOHSTHS ITPU ONMMCAHUU CBOWCTB BEIIESCTB
Y UX MPEeBpaLICHHI;

paznuuath  (uU3MYECKHEe M XHUMHYECKHE  SIBICHUA,
OOBSICHSITh WX CYIIHOCTh C TOYKH 3PEHUS aTOMHO-
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(pa3noxeHue caxapa, B3aUMOJACHCTBHE CEPHOM KHUC JIOTHI C

MOJIEKYJISIPHOTO yYEHHUS;

xjopuom Oapus, pasnoxeHue ruapokcuna wMeau(ll) mnpu | e omnpenensaTe NpU3HAKK XMMHUYECKHUX PEAKLMM, YCIOBUS UX
HarpeBaHuu, B3auMoecTBHe xkene3a ¢ pactBopoM conu meau(Il)); IIPOTEKAHMUS;
M3YYCHHE CIIOCOOOB pa3JielieHUs] cMeceil (C MOMOIIbI0 MarHuTa, | ® OOBSCHATh CYIIHOCTh (DU3MYECKHMX W XHUMHUYECKUX
¢buabTpOBaHWE, BBINAPUBAHUE, AUCTUIUIALHUA, XpoMmaTorpadus), SBIEHUHM C TOYKM 3pEHUSI aTOMHO-MOJIEKYJISIPHOTIO
IIPOBEJICHUE OYMCTKHU OBAPEHHOW COJIM; HAOJIOJICHUE U OIMCAHUE YUEHUS;
pEe3yNbTaTOB IPOBEJICHUS OMBITA, WJUIIOCTPUPYIOLIETO 3aKOH | ® KIACCU(PUIMPOBATh XMMHUYECKUE peakuuu (Mo 4Yuciay
COXPaHEHHUs Macchl; CO3/1aHUE Mojiesen MOJIEKYJI COCTaBy pearupyroumx 1 00pa3yromuxcs BEecTB);
(IIapoCTep)KHEBBIX ). ® CoCTaBisATh  (GopMynbl  OWHApHBIX  BEHIECTB IO
IIpakTnyeckue padoTsl: BaJEHTHOCTH M ONPENENISITh BAJIEHTHOCTh IO (Qopmysaam
No 1. TlpaBuna pabotel B jnaboparopuud U MpUEMBI OOpaIIeHUS C BEILECTB;
1a00paTOPHBIM 000PYIOBAHHEM. ® paccTaBiATh KOA(P(GUIMEHTH B YPaBHEHUSIX XUMUYECKHX
Ne 2. Paznenenue cmeceil (Ha mpuMepe OYUCTKH MIOBAPEHHON COJIN). pEeaKInii;
Borunciienus: ® CJIeI0BaTh MPABUIIAM MOJIb30BAHUS XMMUYECKOM MOCYA0M
® OTHOCHUTEJIIBHOW MOJIEKYJISIPHOM MacChl BEIIECTB; U 71ab0paTopHBIM 00OPYAOBAaHHEM, a TaKKe IpaBHUIIaM
® MacCcOBOM JONM XHMHYECKOrO »JJieMeHTa 1o (opmyre oOpallleHuss C  BELIECTBAMH B  COOTBETCTBMM C
COEIMHEHUSI. WHCTPYKUUSMU  TIO  BBINOJIHEHHIO  JAOOPaTOPHBIX
XUMHYECKHX OIIBITOB;
® JCIIOJIb30BaTh IPU BBIMOJHEHUHM Y4YE€OHBIX 3aJaHUN U B
MIpOLIECCe UCCIIEA0BATENBCKON IeATENbHOCTH
® HAay4YHO-TIONYJIAPHYIO JIUTEpPATypy XUMHUYECKOTO
COJIEp’KaHusl, CIPAaBOYHBIE MaTepHalIbl, PECYpPChl CETH
«HTepHeTY;
® BBHICTpauBaTh pa3BEPHYThIE IHUCbMEHHBIE U YCTHBIE
OTBETHl C OMOpPOH Ha HH(OpPMALMIO M3 YyuyeOHMKA U
CIPaBOYHBIX MaT€pUaIoOB, TPAaMOTHO HCIOJb30BaTh
W3y4YEHHBIN NOHATUIHBIN alapaT Kypca XUMHH.
Baxneiimne Bo3nyx — cmechp raszos. CocraB Boznyxa. Kucinopom — | @  pacKpblBaTh CMBICT U3Y4a€MbIX OHATUN U IPUMEHSTH 3TH
IIPEICTaBUTENN 2JIEMEHT U IIPOCTOE BelecTBO. HaxoxkaeHne Kuciopoaa B IpUpPoAe, NOHATHS IIPpM ONMCAaHUM CBOWCTB BEIIECTB U HX
HEOpraHUYecKux | (U3MYECKHe U XMMHYECKHEe CBOMCTBA (peakuuu ropenust). OKCubl. MIpeBpalIeHHIH;
BemiectB. (35 4.) | [Ipumenenue kucnopoma. CrocoObl TONyYeHHs KHUCIOpOAa B | ®  XapaKTepu3oBaTh  (OMHCHIBATh)  COCTaB  BO3/yXa,
nabopatopuu M MpoMbIIIIeHHOCTH. KpyroBopor kuciopoga B ¢uznyeckue W  XUMHYECKHE CBOMCTBAa KHCJIOPOJA,
npupoje. O30H — aJIIOTPONHAs MOIUPHUKAIMS KUCIOPOAA. CHocoOBl €ro MOJy4eHHUs, NPUMEHEHHWE W 3HauYeHUEe B
TemoBoil 3d(deKT XUMUYECKON peakuu, TEPMOXHUMHUUYECKHE IIPUPOJE U KU3HU YEIIOBEKA;
YPaBHEHUS, 3K30- M IHIAOTEpPMUYECKUE peakuu. TomimBo: yroiap u | @

CpaBHHUBATH PCAKIIUU I'OPCHUSA U MCIAJICHHOTO OKUCJICHUS
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MeTaH. 3arps3HEHHE BO3/yXa, YCHJICHHE MapHUKOBOTO d(ddekra,
pa3pylIeHre 030HOBOIO CIIOsL.

Bonopon — »anemeHT u mnpoctoe BewiecTBo. HaxoxaeHue
BOZOpPOJa B TMpHpojae, (U3MUYECKHE ¢ XUMHUYECKHE CBOWCTBA,
MIpUMEHEHHE, CIoco0bI nomydeHus. Kucnotsl u conu.

KonuuectBo BemectBa. Moinb. Momsipuas macca. 3akoH
ABorajipo.

MomnsipHslid
YPaBHEHUSIM.

®dusnyeckue CBOWMCTBA BOAbl. Boga Kak pacTBOPUTEIb.
PactBopel.  HacklienHble ¥ HEHACBIEHHBIE  PAcCTBOPBIL.
Pacmeopumocms eewyecme 6 6ode. MaccoBas 107 BelLIeCTBa B
pacTBope. XuMuuyeckue cBoHcTBa BoAbl. OcHoBanus. Pouib
pPacTBOPOB B MPHUPOJIC U B KU3HMU 4esnoBeka. KpyroBopor Bojabl B
npupojie. 3arps3HeHue MpUpoIHbIX BoA. OXxpaHa U OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanus HeopraHuueckux coequHeHuid. OKCHIIBI.
Knaccupukanus  okcuaoB:  coneoOpasyromye  (OCHOBHBIE,
KHCIIOTHBIE, aM(OTepHbIe) U HecojeoOpasyromue. Homenknarypa
OKCHUZIOB (MEXIyHapoJHas W TpuUBHAIbHAsH). Duznueckue u
XUMHUYECKHUE CBOMCTBA OKCHIOB. [lonyueHue okcuaos.

OcHoBanus. Krnaccudukanus  OCHOBaHHMM:  MIENOYH U
HEpPacTBOPUMBbIE OCHOBaHMUSI. Homenknartypa OCHOBaHMI
(MexxnmyHaponHas W TpuBUaidbHasA). DU3MYECKHE U XUMHUYECKHUE
cBoNicTBa OCHOBaHUU. [loiryuenne ocHOBaHMIA.

Kucnorel. Knaccudukanust xucinor. HomeHknmaTypa KHUCIOT
(MexxmyHaponHas W TpuBUaidbHasA). DU3HYECKHE U XUMHYECKHUE
cBoricTBa KucaoT. Psa aktuBHoctn MetaioB H. H. bekerosa. 1o
JIy4E€HHUE KUCIIOT.

Conu. Homenkiarypa coJien
TpUBHUAJIbHASA).

Pusnyeckue M XUMUYECKHE CcBoMcTBa coiieid. [lomyuyeHue
COJIEH.

['eneTnyeckasi CBsI3b MEXJY KjlaccaMd HEOPraHMYECKUX
COCTUHEHUM.

00bEM T1a30B. Pacyérel 10 XUMHUYECKUM

(MexnyHapogHas |

cobupate  mpuOOpPHl A
(BBITECHEHHEM BOJIbI U BO3]1yXa);
pacro3HaBaTh OMBITHBIM ITYTEM KHUCIOPOI;

WCIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY JJIsSI COCTaBJICHUS

MOJIy4YEHUsI  KHUCIIOpoja

bopmyn BEIIECTB, MOJIEKYJISIPHBIX ypaBHEHUI
XUMHUYECKUX PEAKIUN C y4aCTUEM KUCIOPOJIa;
OOBSCHATH  CYIIHOCTb  JKOJOTHYECKHX  IpoOliem,

CBSI3aHHBIX C 3arps3HEHUEM BO3/yXa;

cleIoBaTh MpaBuiiaM 6e30macHoi padoThl B 1abopaTopuu
NpU  WCTIOJB30BAaHUM  XHMHUYECKOW  TOCYIAbl U
o0opynoBaHus, a TakkKe IMpaBWwiIaM oOpalieHus ¢
TOPIOYMMH BEILIECTBAMH B OBITY;

IJIAHUPOBATh M OCYIIECTBIIATh HAa MPAKTUKE XUMHYECKHE
9KCIIEPUMEHTHI, TIPOBOJIUTH HAOJIIONCHHUS, JIeTIaTh BBHIBOIBI
0 pe3yNibTaTaM SKCIIEPUMEHTA;

PaCKpBIBAaTh CMBICII U3yYaE€MbIX MOHATHA U IPUMEHSATH 3TU
MOHATUSL TPU OMNHMCAHUU CBOMCTB BEIIECTB U HX

IIPEBPAILCHU;
XapaKTepu30BaTh (omuchIBaTH) ¢duznueckue u
XMMHYECKHE  CBOICTBA  BOMOpOJA,  CHOCOOBI  €ro

MOJTy4eHHUs], TPUMEHEHUE;
cobupath pudOp AJIs MOTYyUEHHUs BOJOPOA;
UCIOJIb30BATh XMMUYECKYIO CUMBOJIUKY JIJIsl COCTaBIICHUS
bopmyn BEIIECTB, MOJIEKYJIAPHBIX yYpaBHEHUH
XMMUYECKHUX peakIiil ¢ ydacTHEM BOAOPOAA;
clie10BaTh MpaBuiiaM 06e30macHoi padoThl B 1abopaTopuu
npu HCII0JIb30BaHNN XUMHUYECKOH IMOCYyAbI u
o0opynoBaHus, a TaKKe TpaBWIaM OOpalleHust C

TOPHOYMMH BCIICCTBAMU B 6BITy;

IUIAHUPOBATh M OCYILECTBIIATh HA MPAKTHKE XMMUYECKHUE
OKCIICPUMECHTEI, IPOBOJUTH Ha6J'IIOJIeHI/I$[, J€JIaTh BBIBOBI
0 pe3yNbTaTaM HKCIEPUMEHTA;
y4acTBOBaTh B COBMECTHOM paboTe B rpyrire

PacKpBIBaTh CMBICI U3YYaEMbIX MOHIATUN U IPUMEHSATh 3TH
HOHSTHSA, a TaKKe HM3y4CHHBIC 3aKOHBI M TEOPHH IS
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XUMUYeCKHUI  JIKCHEPUMEHT:  KA4eCTBEHHOE  ONpeAcsICHUE
COZIepKaHUsl KHUCIIOpoJia B BO3AyXe; TOJNYy4YeHHEe, coOupaHue,
pacrmo3HaBaHHE€ M HW3Y4YEHHE CBOMCTB KHUCJIOpOJa; HaOI0JeHHe
B3aUMOJCICTBUS ~ BEIIECTB €  KHUCIOPOJAOM M YCIOBHUSA
BO3HUKHOBEHHUS U MpEKpallleHus: ropeHus (moxapa); 03HaKOMJICHHE
c oOpa3suamMy OKCHJOB M ONMCAaHUE HMX CBOMCTB; IIOJIy4EHUE,
coOupaHue, pacro3HaBaHUE M HU3YYEHHE CBOMCTB BOAOpOJA
(ropenue); B3aumojelcTBue Bomopoga ¢ okcuaoMm  meau(ll)
(BOBMOXKHO  HUCIOJIB30BAaHUE BHJIEOMATEPHANIOB); HAOINIO/IECHUE
00pa3loB  BEIIECTB KOJUYECTBOM | MOJIb; HCCIIEOBaHHE
0COOEHHOCTEMH pacTBOpEHUS BEILECTB c pa3IuyHOU
pPacTBOPUMOCTBIO; IPUTOTOBJIECHUE PACTBOPOB C OINpeAEIEHHON
MacCOBOH J10J1€i1 paCTBOPEHHOT'O BEILIECTBA; B3aUMOJICHCTBUE BOJIbI
C MeTautlaMH (HaTpHEeM U KajbleM) (BO3MOKHO HMCIOJb30BaHUE
BUJICOMATEPHAIIOB); OIpEAETICHIEe PACTBOPOB KHUCIOT U LIEJIOUEH ¢
MOMOIIIBIO0 WHAWKATOPOB; UCCIIEIOBaHNE 00Pa3I[0B HEOPTaHUIECKUX
BEIIECTB PA3UYHBIX KJIacCOB; HAOIIOJEHHE HM3MEHEHHS OKpPACKU
WHIUKAaTOPOB B PACTBOpPAaX KHUCIOT W IIEJIOYEH; H3ydEHHE
B3auMozeiicteus okcuna meau(ll) ¢ pactBopom cepHOM KHUCIOTHI,
KUCJIOT C METAUIaMH, PEAKIUid HEeWTpaau3aluu; IMOJTy4YCHHE
HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METaa IPYTrUM
U3 pacTBOpa COJIM; PELIEHUE SKCIEPUMEHTANIbHBIX 3aJa4 MO TeMe
«Baxnelimme Knaccbl HEOPraHUYECKUX COETNHEHUI.
IIpakTnyeckue padorsi:
Ne 3. [lonyuenue u cobupanue KUciopoia, U3y4eHue ero CBOUCTB.
No 4. TTonyuenue u cobupanue BOJOpoa, U3yUYeHHE ero CBOMCTB.
Ne 5. IIpuroroBneHue pacTBOPOB C ONPEAEIEHHON MAacCCOBOM AOJIEN
pacTBOPEHHOTO BELIECTBA.
No 6. Pemienne sKCrepMMEHTAIbHBIX 3a7ad 1Mo Teme «OCHOBHBIE
KJIACChl HEOPTAHUUYECKUX COEAUHEHUI».
Bobrunciienus:
® MOJIEKYJISIDHOM Macchl BEILIECTBA HA OCHOBE aTOMHOM Macchl
XUMHUYECKHX 3JIEMEHTOB;
® MOJIEKYJISIPHOM Macchl KUCJIOPOAa U 030Ha HA OCHOBE aTOMHOM
MacChl XMMUYECKOTr0 3JIEMEHTA;

pelIeHUs paCYETHBIX 3a]1a4;

BBIUUCIATh MOJISIPHYIO MacCy BEILECTB; KOJIMYECTBO
BellecTBa, 00bEM Ia3a, Maccy BeIlleCTBa;

IIpOBOAUTDH paC‘-IéTBI 0  yYpaBHCHHAM XHUMHYCCKHUX
peakiuii: KoiauyecTBa, OO0BEMA, MacChl BeIIeCTBA IIO
M3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB WU
MPOJYKTOB PEAKIUH;

BBICTPauBaTb pa3BEPHYTHIE IIMCHMEHHBIE M YCTHBIE
OTBETHl C OMNOpoil Ha uHPOpMALUI0O U3 YyuyeOHUKA U
CIPAaBOYHBIX  MaTepUaioB, TIPaMOTHO  HCIIOJIb30BATh
W3YYEHHBII MOHATUIHBIN anmnapaTt Kypca XUMHH;
PACKpPBIBATH CMBICIT U3Yy4aCMbIX MOHATHHU U IMPUMCHATD OTHU
MOHATUSI TPU OMNHMCAHUU CBOMCTB BEIIECTB U HX
IIPEBPAILCHU;

XapaKkTepu3oBaTh (U3NYECKUE M XUMUYECKHE CBOMCTBA
BOJBI, €€ poib KAaK pPAacTBOPUTENA B INPUPOAHBIX
nporeccax;

COCTaBJIAITh YPABHCHUA XUMHNYCCKUX peaKuMﬁ C ydyaCTuem
BOJIBI;

OOBSACHATH  CYIIHOCTh  OJKOJOTHYECKHX  IpoOseM,
CBSI3aHHBIX C 3arpsA3HEHUEM MPHUPOJTHBIX BOJI, CHOCOOBI
OUMCTKHU BOJBI OT IpHMECEH, Mepbl MO OXpaHe BOJ OT
3arpsI3HEHUS;

IIaHUPOBATh U OCYHICCTBJIATHL HAa IPAKTUKE XUMHUYCCKUC
HKCHEPUMEHTBI, IPOBOIUTH HAOIIOACHNUS, JIeaTh BHIBOJIBI
0 pe3yJibTaTaM 3KCIIEpUMEHTA;

cleIoBaTh MpaBuiiaM 6e30macHoi paboThl B 1abopaTopuu
IpU  HUCHOJb30BAaHUM  XMMMUYECKOM  IOCyAbl U
000opyIoBaHus;

MPOBOAUTH BBIYMCIEHUS C IPUMEHEHHEM IOHSTHSA
«MaccoBas J10JIsI BELIECTBA B PaCTBOPE»;
KJaccu(UIUpoBaTh M3y4yaeMble BEIIEeCTBa MO COCTaBYy U
CBOMCTBaM;

COCTaBJIATH  (OPMYJIBI OKCHJIOB, KHCIOT, OCHOBAaHUH,
COJIEN M HA3bIBATh UX 10 MEXIYHAPOJIHON HOMEHKIIATYPE;
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® 00b¢Ma, KOJMYECTBA BEIECTBA Ta3a IO €ro H3BECTHOMY
KOJIMYECTBY BEIIECTBA WIIH 00BbEMY;

® 00BEMOB Ta30B MO YPaBHGHHUIO PEaKIMM Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIICHUIH I'a30B;

® C HCHOJb30BaHHMEM IIOHATHS «MaccoBass IO BeEllecTBa B
pactBope»;

® [10 YPAaBHCHUSAM XMUMHUYECKUX PEAKIIHM.

MIPOTHO3UPOBATh CBOMCTBA BEIICCTB Ha OCHOBE OOIIMX

XMMUYECKHX  CBOMCTB  M3YYEHHBIX  KJIACCOB/TPYIIII
BEUIECTB, K KOTOPBIM OHU OTHOCSITCS;
COCTABJIITh  MOJICKYJIIDHBIE ~ yYPAaBHEHHUS  PEaKLMi,

WITIOCTPUPYIOIIUX XUMHUYECKUE CBOWCTBA U CHOCOOBI
MOJIyYEeHHUsI BEIIECTB M3YUYEHHBIX KJIACCOB/TPYIII, a TaKXKe
HOJATBEPKJAIOUIMX T'€HEeTHUYECKYI0 B3aHUMOCBSI3b MEXIY
HUMH;

IIPOU3BO/INTh BBIYHUCIICHUS IO YPaBHEHUSAM XHMHYECKUX
peaKuuii;

IUTAHUPOBATh U OCYILECTBIIATh Ha MPAKTHUKE XUMHUYECKHE
AKCIIEPUMEHTHI, IPOBOJUTH HAOIIOAECHUS, AEJIaTh BbIBOJbI
0 pe3ysbTaTaM SKCIEePUMEHTA;

CJIeZIOBATh MpaBMiIaM 0e30MacHOi paboThI B TaOOpaTOpHH
OpU  HUCHOJb30BAHUM  XUMHUYECKOM  MOCylnbl U
000opyI0BaHus;

UCIOJb30BATh MPU BBINOJIHEHUU Y4YeOHBIX 3aJaHUi U B
IpoIecce MCCIeI0BATEIbCKON JAEATENIBHOCTH HAy4HO-
NOMYJSIPHYIO  JIMTEPATypy XHMHMUYECKOTO COJEP)KaAHUSA,
CIIPaBOYHbBIE MaTepualbl, pecypchl cetu «MHTepHeTY;
BBICTPAaWBaTh Ppa3BEPHYTbIE NHCbMEHHBbIE U  YCTHBIE
OTBETHl C OMNOpPOM Ha HMHPOPMALMI0O M3 Yy4yeOHHKA U
CIPAaBOYHBIX  MaTEpUANOB, TIPAaMOTHO  HCIIOJIB30BATh
V3YYEHHBIN NOHATHIHBIN anmapaT Kypca XUMHUU.

[Tepuoanueckuit
3aKOH U
[Tepuoanueckas
cucTema
XUMHUYECKUX

anemenTtoB J[. U.

MeHaeneeBa.
Crpoenune
aTOMOB.
Xnmuueckas
CBSI3b.

HepBLIe IIOIIBITKH KHaCCI/I(I)I/IKaL[I/II/I XUMHNYCCKHUX OJICMCHTOB.

[lonsiTve o rpynmax CXOJIHBIX AJIEMEHTOB (ILEJIOYHBIE U
LIEJIOYHO3EMENbHBIE  METaJUIbl, TaJOT€Hbl, WHEPTHBIE Ta3bl).
DneMeHThl, KOTOpble 00pa3yloT aM@OTepHble OKCHUABI U
TUIPOKCHUBI.

ITepuoanueckuii 3akoH. [lepuoanyeckas cucteMa XUMHYECKHAX
anementoB J[. WM. Menneneesa. KoporkonepuonHas u
JunHHONepruoaHas (Gopmbl [leproauueckol cucTeMbl XUMUYECKHX
snemenToB JI. . Menneneesa. Ilepuonsl u rpymnmnsl. Pusndeckuil
CMBICII TOPSIAKOBOTO HOMEpPA, HOMEPOB MEPHOJA W TPYIIIBI
JJIEMEHTA.

PacKpbIBaTh CMBICI IIEPUOJAUYECKOTO 3aKOHA;
MIOHUMAaTh CYIIECTBOBAaHUE MEPUOJANYECKON 3aBUCUMOCTHU
CBOWCTB XHMHYECKUX 3JIEMEHTOB (M3MEHEHHE paJnyCcOB
aTOMOB U DJIEKTPOOTPULIATEIIBHOCTH) U UX COEAUHEHUN OT
I0JIO’KEHUS B IEPUOJNYECKON CUCTEME U CTPOEHUS aTOMa;
yCTaHABIMBATh CBSI3b MEXIY IOJIO)KEHHEM D3JIEeMEHTa B
MEPUOINYECKON CUCTEME M CTPOCHUEM €ro aroma (cocTaB
U 3apsj sSapa, o0IIee YUCIIO AIEKTPOHOB U paclpe/esieHne
UX IO JIEKTPOHHBIM CIIOSIM);

MPOTHO3UPOBaTh  XapakTep  M3MEHEHHs]  CBOMWCTB
2JIEMEHTOB M UX COEJMHEHWI 0 IpynnaM U Mepuojam
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OKHCIIUTEIIHFHO-
BOCCTAHOBUTEIIBH
bie peakiuu (15

).

Crtpoenne aromoB. CoctaB aTroMHbIX saep. HM3oTomsl.
OnexTpoHbl. CTpOeHHE IEKTPOHHBIX 000JI0YEK aTOMOB TIepBhIX 20
XUMHUYEeCKUX dneMeHToB Ilepuommueckoit cucremsr . .
MenneneeBa. XapakTepUCTUKa XUMHUYECKOTO JJIEMEHTA IO €ro
nojoxxenuto B [lepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHUsI pajnyca aTOMOB XHMMHUYECKHUX
9JIEMEHTOB, METAJJINYECKUX M HEMETAUIMYECKUX CBOMCTB IIO
rpynmnaMm u nepuojaM. 3HaueHue Ilepmommueckoro 3akoHa U
[Tepuonuueckoil CUCTEMbl XUMHUYECKHX HJIEMEHTOB ISl Pa3BUTHS
Haykuy 1 npakTtuku. J[. 1. MenzaeneeB — y4€HBIN U TpaXk1aHVH.

Xumuueckasi cBsi3b. KoBasieHTHast (TOJIApHAsE W HEMOJIsIpHas)
CBA3b. DJEKTPOOTPUIATEIILHOCTh XUMUYECKUX dJIeMEeHTOB. MoHnHas
CBS3b.

Crenenp  okucieHus.  OKHCIUTEIBHO-BOCCTAHOBUTEIIHLHEIC
peakuuu. [Iporecchl OKUCIEHUS U BOCCTAHOBJICHUS. OKUCIUTENN U
BOCCTAHOBHUTEIIH.

XHUMHYECKUIl JKCIepPUMEHT: W3yYyeHHe OOpas3IoB BEIIECTB
METaJUIOB U HEMETAJJIOB; B3aMMOJICUCTBUE THUIPOKCHUIA ITMHKA C
pacTBopaMH  KHUCJIOT W  IIEJNOYel; TMpOBEIEHHUE  OIBITOB,

WUTIOCTPUPYIOIIMX MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHUs, COSTUHEHHS).

[Tepronueckoit CUCTEMBI,

XapaKTepU30BaTh XMMHUYECKHE DJIEMEHTHI MEPBBIX TPEX
MEepUOJIOB, Kajaus, KaJdblUs IO HUX T[OJOXCHUIO B
[Tepuonuueckoit cucreme /; 1; Menneneesa;

CJIeIoBaTh MpaBUiiaM Oe30MacHOi padoThl B JabopaTopuu
npu HCIOJIb30BaHHHU XAMUYCCKOU MOCY/IbI u
o0opyoBaHus;

BBICTpPanBaTh Pa3BEPHYTHIC MMCHbMEHHBIE U YCTHBIE OTBETHI
c omopoil Ha MHPOPMAIMIO W3 YYECOHMKAa U CIPABOYHBIX
MaTepuaioB, TPaMOTHO  HCIOJB30BaTh  M3YyUYECHHBIN
MOHATUHHBIN annapar Kypca XuMuu;

PacCKpbIBAaTh CMBICI U3y4aeMbIX TTOHSTHIA;

ONpPeACIIATh BUJ XUMUYECKON CBSI3U B COSTMHECHUH;
OTIPEICIATh CTENEeHb OKHCICHHS XMMHYECKOTO AJIEMEHTa
1o GopmyJie ero CoeIMHEHUS;
OTIPENIEATh dJEMEHT (BEIIECTBO) —
3JIEMEHT (BEIIECTBO) — BOCCTAHOBHTEIIb;
OOBACHIATH  CYHIHOCTh  IPOIECCOB
BOCCTaHOBJICHHUS;

COCTABJISITH  DJIEKTPOHHBIM OamaHc ¢ y4€TOM 4Yucia
OT/IaHHBIX U MPUHSATHIX JIEKTPOHOB;
COCTaBIIATh ypaBHEHUE
BOCCTAHOBUTEIBHOM pEaKIINH;
WCIIONB30BaTh TIPU  BBIMOJHEHWH Y4YEOHBIX 3aJaHUN
TEKCTBI yueOHHKa, CIIpaBOYHbIE MaTrepuaibl
(meproOINYECKyI0 CUCTEMY XUMUYECKUX aneMeHToB Jl; U;
Menpeneena, Ta0IUIy pacTBOPUMOCTH KHUCJIOT,
OCHOBAaHMN W COJEH B BOJE, DJIEKTPOXUMUYECKUH DAL
HanpsHKEHUH METaJlIoB)

WCIIONIb30BaTh TPH BHITIOJTHEHUH YYEOHBIX 3aJaHUNl U B
MPOIECCE HUCCIENOBATEIIBCKON JIEATEIbHOCTH HAy4HO-
NONYJIAPHYIO JINTEPATypy XUMHUUYECKOrO COJEpKaHUS,
CIIPABOYHBIE MATEPHAIIBI, PECYPChI ceTH «HTEpHETY.

OKHCIHTCIIb H

OKHCJICHHUA n

OKHCIIMTCIBbHO-

KonuyecTBO yueOHBIX 4acOB HA TEMY MOXET BapbUPOBATHCS HA YCMOTPEHUE YUUTEINS], HEU3MEHHBIM OCTaéTcs 00111ee
KOJIMYECTBO YaCOB Ha BECh T'OJl. 3 PE3EPBHBIX YpOKA NPEAHA3HAYEHBI I CAMOCTOATEIIBHOTO PACTIPEACICHUS YUUTEIEM KOJIMUECTBA
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4acoOB Ha TEMATUYECKHUI KOHTPOJIb, Ha 00yUYEHHUE MOJITOTOBKE JIEMEHTAPHBIX YU€OHBIX MPOEKTOB, HA PAa3BUTUE YMEHUS MOJIb30BATHCS
CIIPaBOYHOM JIUTEPATypOH, B TOM YHUCJIIE B DJIEKTPOHHOU opMe U B ceTu «HTEepHET».

10 xaacc

(2 4. B Hef1eJ110, Beero 68 4., u3 Hux 4 4. — pe3epBHOE BpeMmsi)

Pasznennt

KOJINYECTBO
4acos,
OTBOJHMOE Ha
HX U3y4YeHHue

NPOrpaMMmbl, H

OcHoBHOE€ CoacpKaHue

OcHoBHbBIE BHADBI 1eSITEJIbLHOCTH Oﬁy‘lalOHII/IXCH

BemtectBo
XAMUYECKast
peakmus. (15 4.)

u

[lepnonnueckuit 3akoH. Ileproauyeckas cucreMa XUMUYECKUX
JJIEMCHTOB . H. Menneneena. Ctpoenue aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XUMHYECKHX 3JIEMEHTOB
NEPBbIX TPEX NEPUOJOB, Kajaus, KaJbLHUS U UX COCIUHEHUHA B
COOTBETCTBUU C TIOJIOKEHHEM 3JieMeHTOB B Ilepuoanueckoit
CHCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHUABI XHUMHUYECKOW CBsI3U. THIBI
KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT
THUNA KPUCTALTNYECKON PEIIETKN U BUJA XUMUYECKOU CBA3H.

Krnaccudukanus v HOMEHKIAaTypa HEOPTaHUYECKUX BEIIECTB
(MexxayHapogHass M TpUBHMalbHAs). XUMHYECKHE CBOICTBa
BEILECTB, OTHOCSIIMXCA K Pa3jIM4YHBIM KJIacCaM HEOPraHUYEeCKUX
COEIMHEHU I, TCHETUYECKAs CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccudpukanus XUMHUYECKUX peakuuid 1O  Pa3IUYHBIM
npu3Hakam (MO0 YHCIYy W COCTaBy YYAaCTBYIOIIMX B PEAKIHH
BEIIECTB, MO TEIIOBOMY 3(QeKTy, N0 HU3MEHEHUIO CTemeHel
OKHCJIEHUS XUMHYECKUX AJIEMEHTOB, TI0 00paTUMOCTH, 10 YIaCTHUIO
KaTaau3aTopa). DK30- u SHJIOTEPMUYECKHUE peakuuu,
TEPMOXUMHUYECKUE YPABHEHUS.

[TonsTe o ckopocTu XuMudecko peakiuu. [loHsTHE 00
00paTUMBIX W HEOOpPATUMBIX XUMHUYECKHX peaknusx. [lonsTtue o
TOMOTE€HHBIX U T€TEPOrE€HHbIX peakuusx. [lonamue o xumuueckom
pasHosecuu. Paxmopwvl, GAUAIOWUE HA CKOPOCMb XUMUYECKOU

xapaKTemeBaTb XUMHUYCCKHUEC DIICMCHTHI HepBI)IX TpGX
MEePUOJIOB, Kallug W KaJblUSg 10 HMX IIOJIOXKEHUIO B
[Tepuonuueckoit cucreme /l; 1; Menneneena;
Ki1accupuIupoBaTth M Ha3blBaTh  HEOPraHUYECKHE
BEII[ECTBA M3yUYEHHBIX KJIACCOB;

OIMCHIBAThL OOIIME XHMHUYECKHE CBOMCTBA BEIECTB

Pa3IIMIHBIX KJIaCCOB, IMOATBCPIKIAATH CBOMCTBA
IIpUMEpaMU  MOJIEKYJIAPHBIX YPAaBHEHMM XMMHYECKUX
peakuuii;

ONIpENeNATh  BUJ  XUMHUYECKOM  CBSI3M U THII

KpUCTAIJINYECKON PEIIETKY BELIECTBA;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTHU OT MX
CTPOCHHUS;

PacKpBIBaTh CMBICT HM3Y4YaeMBIX MOHATUH U TPUMEHATH
OTH TIOHSTHSI TPU OIHMCAHWHM CBOWCTB BEHIECTB M HX

IIpEBpAILCHUI;

KJIAaCCU(UIIUPOBATh XMMUYECKUE PEAKIINH 110 Pa3IMYHBIM
IIpU3HAKAM;

YCTaHABJIMBATh 3aBUCHMOCTH CKOPOCTHM XHMHYECKOU

peaKkiuu OT Pa3IMYHBIX (GaKTOPOB;

HpOFHOSI/IpOBaTB BO3MOXHOCTH HpOTeKaHI/ISI XUMHNYCCKHNX
MpEeBpaIICHUH B Pa3INYHbIX YCIOBUSX;

ONPEACIISITH OKUCIUTENb U BOCCTaHOBUTENL B OBP;
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peaxkyuu u noiodceHue XUMU4eCKo20 pagHOBECUs.

OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUM, 3JICKTPOHHBIN
OaslaHC OKHUCIUTENIbHO-BOCCTAHOBUTEIbHOM peakiuu. CocTaBiieHne
YPaBHEHUH  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKUUHd  C
UCIIOJIb30BaHUEM METOJa AJIEKTPOHHOT0 OanaHca.

Teopus 3NEKTPOTUTUYECKON IUCCOLMALUUA. DIEKTPOJIUTHI U
HedNleKTponuThl. Kartuonel, aHumoHnl. MexaHu3M JIuCCOLMALIUU
BEUIECTB C PA3IMYHBIMU BHUJAMU XUMHUYECKOH cBs3u. CreneHb
muccouranuu. CHUbHbIE U c1a0ble SJeKTPOIUTHI.

Peakuuu unoHHOro oOMeHa. YCIIOBUS IMPOTEKaHUs pPEAKIMi
MOHHOTO OOMEHa, TMOJHBIE W COKpall€HHbIE HOHHBIE ypaBHEHUS
peakiuii. CBoiCTBa KHCIIOT, OCHOBaHUW U COJEH B CBETe
MpeICTaBICHUMA 00 ANEKTPOIIUTUYECKOM JUCCOLIUAIIH.
KauecTBeHHbIE peakiu Ha UOHBL. [lonsamue o euopoause coneu.
XUMHYeCKHIT JKCIMEPUMMEHT. O3HAaKOMJIEHHE C  MOJCNISAMHU
KPUCTAJIIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB — METAJIOB
U HeMeTa/uloB (rpadura W anamasa), CIOXKHBIX BEIIECTB (XJIOpHuia
HATpUs); MCCIENIO0BAaHUE 3aBUCHUMOCTH CKOPOCTH XUMHYECKOMN
peakuu OT BO3JEHCTBUS Ppa3NWYHBIX (PAaKTOPOB; HCCIEIOBAHUE
AJIEKTPONPOBOIHOCTH PACTBOPOB BEILIECTB, MPOLIECca TUCCOLUALIUN
KUCTIOT, TIenmouell W cojel  (BO3MOXKHO  HCIOJB30BaHUE
BUJICOMAaTEpPHUAIOB); IPOBEIEHUE ONBITOB, HJUIIOCTPUPYIOIINX
MpU3HAKK TMPOTEKAHMsI PeaKInii MOHHOTO OoOMeHa (0oOpazoBaHUE
Oocajgka, BblAeNeHWe Tra3a, oOpa3oBaHHE BOJIbI);  OIIBITOB,
WUTIOCTPUPYIOLIUX MPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii  (ropeHue, peakUUu  PA3JIOKEHUS, COCIUHEHUS);
pacrio3HaBaHME€  HEOPraHWYEeCKUX  BEHIECTB C  I[OMOIIBIO
KAueCTBEHHBIX PEAKLMi Ha MOHBI; PEUICHUE SKCIEPUMEHTAIbHBIX
3ajad.

IIpakT4eckue padoTsbI:
Ne 1. PemeHne skcriepuMEHTANbHBIX 3a/1a4 110 TEME.
Boruuciienus:
® KOJMYeCTBa BEIIEeCTBA, O0ObEMA W MacChl PEareHToB WK

MPOJYKTOB 10 YPABHEHUSIM XUMUYECKUX PEAKIUM;

® 10 YPAaBHEHUSIM XUMHUYECKHUX PEAKIIHA.

COCTaBJIATh HJIEKTPOHHBII OaJlaHC peakIuy;

IIPOU3BOJIUTH BBIYMCIICHUS 10 XUMUYECKUM YPAaBHEHUSM;
PacKpbIBaTh CMBIC U3Y4acMbIX ITOHATHUH, a TAK)KE CMBICI
TEOPHHU DJIEKTPOJIMTHUECKON JTUCCOLUALNY;
OOBSICHATh MPUYMHBl  JIEKTPOIPOBOJHOCTH
pacTBOpPOB;

COCTAaBIIAITh YPABHEHUS JUCCOLMALUMN KUCIIOT, IIEI0YeH U
COJICH, TTOJIHBIC

U COKpAlllEHHBIE HOHHBIE
peakuuii HFOHHOTO OOMEHa;
IUIAHUPOBATh U OCYILECTBIATh HAa IPAKTUKE XUMHUYECKHE
9KCIIEPUMEHTHI, IPOBOAUTH HAOIIOJCHMSI, 1€TaTh BBIBOIbI
II0 pe3yJIbTaTaM 3KCIIEPUMEHTA;

clefoBaTh ~ NpaBWwiIaM  Oe3omacHoW — paboTel B
1a00paToOpUr MPU UCIOIb30BAHUU XUMHUUECKOM MOCYAbI U
00opyI0BaHus;

IIPOU3BOJUTH BBIYUCIICHUS 10 XUMUYECKUM YPAaBHEHHUSM;
BBICTpAaUBaTh pa3BEPHYTHIE MHCbMEHHBIE U YCTHBIE
OTBETHl C OMNOpoi Ha HH(OpMaIUI U3 ydeOHUKA WU
CIPaBOYHBIX MAaTE€pUaJIOB, TPaMOTHO  HCIIOJIb30BaTh
M3Y4YEHHBIN MOHATUIHBIN ammapaT Kypca XUMHUH;
WCIIOJIb30BaTh MpPH BBIIIOJIHEHUU y4YeOHBIX 3aJaHUNA U B
MIPOLIECCE HCCIENOBATENILCKON IEATEIIBHOCTH HAy4YHO-
MONYJISAPHYIO JIMTEPATYPY XUMHUYECKOIO COAECP/KAHUS,
CIPaBOYHBIE MaTepHUalbl, pecypcsl ceTH «HTEepHET».

BOJHBIX

YpaBHCHUA  XHUMHYCCKUX
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Hemeramnel n ux
coequueHus. (35

9.)

OO6mas xapakrtepuctuka rajgoreHoB. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapakTepHble CcTeneHu okucieHua. CrpoeHue u
dusznyeckue CBOWCTBA MPOCTBIX  BEILECTB raJIOr€HOB.
XVMHYECKHE CBOMCTBA Ha IpUMEpe XJopa (B3aUMOACHCTBHE C
MeTallJlaMH, HeMeTaslaMu, mienodamu). XiopoBoaopord. ComnsHas
KHUCJIOTA, XHWMHUYECKHME CBOWCTBA, IOJY4YEHHE, IPUMEHEHHUE.
[elictBue XxJiopa W XJIOpPOBOAOPOJAa HAa OpPraHu3M YeJIOBEKa.
Baxuerimme Xaopuasl 1 UX HAXO0KIEHUE B IPUPO/IE.

OO6mras xapakTepucTrka 31eMeHTOB VIA-rpymmbl. OcoOeHHOCTH
CTPOEHHS aTOMOB, XapaKTEPHbIE CTENICHN OKUCIICHUS.

CtpoeHue u Qu3nvecKre CBONCTBA MPOCTHIX BEIIECTB — KHUCIIO
pozra u cepbl. AJJIOTPONHBIE MOAM(PHUKALMU KUCIOPOAA U CEpPHI.

Xumnyeckue — cBodictBa  cepsl.  CepoBOAOpOX,  CTPOEHHE,
¢usznueckue U XuMmHuueckue cBoiicTBa. OKCUABI Cepbl  Kak
OpPEJCTaBUTENIN  KUCIOTHBIX  okcuaoB.  CepHas — KHCIOTa,

¢u3nveckne U XUMHUYECKUE CBOWCTBA (0OIIME KaK MPEICTaBUTEIS
KjJacca KUCIOT M creuuduyeckue). XUMHUUECKUE peakluy,
JeKalie B OCHOBE IPOMBIIUIEHHOTO CIIoco0a MOJydyeHus: cepHon
kucnotTel. IIpumenenne. Conam CepHOM KHCIIOTHI, KaueCTBEHHas
peakius Ha cynbdar-uoH. HaxoxaeHue cepsl U €€ COCIMHEHUI B
npuposne. XMUMHUYECKOE  3arpsi3HEHHE  OKpYXarolled  cpensl
COETMHEHUSIMU cepbl (KMCIOTHBIE JOXKIH, 3arpsA3HEHUE BO3AyXa U
BOJIOEMOB), CIIOCOOBI €r0 NMPE0TBPAIIECHUS.

OO6mast xapakTepucTuka 31eMeHToB VA-rpymnmnbl. OcoOeHHOCTH
CTPOEHHS aTOMOB, XapaKTEPHbIE CTENIEHN OKUCICHUS.

A30T, pacnpocTpaHeHHe B pUpoje, Gu3nuecKue U XUMUYECKHe
cBoiictBa. KpyroBopot a3ora B npupoje. AMMHAK, €ro pu3nyecKkue
U XUMHUYECKHE CBOMCTBa, IOoJlyueHHe M mpuMmeHeHue. Comu
aMMOHHUSI, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA, IPUMEHEHUE.
KauecTBeHHast peakiuss Ha MOHbI aMMOHHMs. A30THas KUCIIOTa, €&
nojiyueHue, (uU3NYecKue W XUMHUYECKHe CBOMCTBa (o0mme Kak
IpeCTaBUTENs Kilacca KUCIOT U cnenuduyeckue). Mcnonp3oBanue
HUTPATOB U COJIEH aMMOHHS B Kaue€CTBE MUHEPAJIbHBIX YA0OpEHUH.
XVMMHYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpelbl COEAMHEHUSIMHU
a30Ta (KUCIIOTHbIE JOXKIHM, 3arpsS3HEHHE BO3/lyXa, IIOYBBI H

OOBSICHATH, 00OIME 3aKOHOMEPHOCTH B HM3MCHECHHH
CBOWCTB HEMETAUIOB M HX COCAMHEHWHW B Npeaenax
MaJIbIX TIEPUOJOB M TIJIaBHbIX noarpynn llepuoamyeckoii
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB C y4ETOM CTPOCHHUS UX
aTOMOB;

XapakTepu30BaTh (PU3MUECKHEe M XUMHUYECKHE CBOWCTBA
MPOCTHIX BEIICCTB TaJOreHOB (HA MpUMEpe XJopa) H
CJIOKHBIX BEHIECTB (XJIOPOBOJOPOJA, XJIOPUAA HATpPHs),
CrocoObl WX TMONYYCHHUS, NPUMEHEHUE MW 3HAa4YCHUE B
MIPUPOJIC U )KU3HU YEIIOBEKA;

ONpeeNATh FaJOreHUA-UOHBI B paCTBOPE;

MJIAHUPOBATh U OCYIIECTBIIATh HAa MPAKTUKE XUMUYECKUE
AKCTIICPUMEHTBI, IIPOBOAUTH HAOIOICHUS, JIeJIaTh BBIBOIBI
10 pe3yJbTaTaM YKCIIEPUMEHTA;

OOBSCHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHUU
CBOMCTB 2IEMEHTOB VIA-rpynmsl M HMX COCIMHEHHMH C
Y4€TOM CTPOEHHUS UX aTOMOB;

XapakTepu30BaTh (PU3UUECKUE M XMMHUUYECKHE CBOWCTBA
IPOCTOTO  BEIIECTBA Ceppl M €€  COCAUHEHMU
(cepoBomOpO/a, OKCHIOB CEpPbI, CEPHOW KHCIOTHI,
cynb(haToB), CHOCOOBI HMX TMONy4YeHUS, MPUMEHEHHE U
3HAYECHHE B MIPUPOJIC U KU3HH UETIOBEKA;

OTIpEeIeNATh HATUYUE CYIb(aT-HOHOB B PACTBOPE;

OOBSACHATH  CYIIHOCTh  3KOJOTMYECKHMX  MpodiieMm,
CBSI3aHHBIX C IIEpepabOTKON COETMHEHUH Cephl;
OOBSACHATH O0IIME 3aKOHOMEPHOCTH B H3MEHEHUHU

CBOMCTB 2JIEMEHTOB

VA-Tpynnsl U UX COEOUHEHMM € y4ETOM CTPOEHHUS HX
aTOMOB;

XapakTepu30BaTh (U3MUECKUE W XUMHUYECKHE CBOWCTBA
MPOCTHIX BEIIEeCTB a30Ta U (ochopa U UX COETUHEHHIT
(aMMuaka, cojieil aMMOHUS, a30THOM KHCIIOThI, HUTPATOB,
okcuaa dochopa(V) u dhochopHoit Kuciaotsl, GpocdaTon),
Croco0bl MX TOJNYyYEHHUs, NPUMEHEHHEe M 3HAauYeHUE B
IIPUPOJE U )KU3HU YEIOBEKA,
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BOZIOEMOB).

docdop, amnorponHsie Moaudukanuu Gocdopa, puznveckue u
xumuueckne cBoiictBa. Oxcun pochopa(V) u hochopnas kucnora,
¢u3nveckue U XUMUYECKUE CBOICTBA, moyryueHue. Vcrnonp3oBanue
dbocdaroB B kKauecTBE MUHEPAIBHBIX YI0OPEHUH.

OO61as xapaxkrepuctuka 31eMeHToB [VA-rpynmnbel. OcobeHHocTH
CTPOECHHS aTOMOB, XapaKTepHbIE CTENICHN OKHCICHHUSI.

VYraepon, auoTpomHble MOAM(UKALNHU, paCIpPOCTpPaHEHHE B
npupone, (Gu3MUecKHe U XUMHYECKHE CBOWCTBA. AjacopOuus.
Kpyrosopor yrmepoga B mnpupoge. Oxcuabl yriepoma, uX
dbusznuecknue W XUMHYECKHE CBOICTBa, JCHCTBHE Ha JKHUBbBIC
OpraHu3Mbl, TOJy4Y€HHE U  [PUMEHEHHe. DKOJOTHYECKHUE
npoOyieMbl, cBsi3aHHBIE ¢ oOkcugoMm yriepoga (IV); rumoresa
r00abHOTO  TOTEIUICHUS  KIMMAara; MapHUKOBBIA 3 dekr.
VYronbHas KHCIOTa W €€ CoNMu, UX (PU3NYECKHE U XUMHUYECKUE
CBOIICTBA, MOJIyueHHE W NpUMeHeHue. KauecTBeHHas peakuusi Ha
kapOoHaT-uoHbI. Vcnonp3oBaHue kapOOHATOB B OBITY, MEAMIIMHE,
MPOMBIIIJICHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O
COCIMHEHUSX yriepoaa (MeTaH, 9TaH, dTHJIEH, alleTUJIeH, 3TaHOJ,
TJIMLEPUH, YKCYyCHas KHUCIOTa). Mx cocmagé u Xxumuyeckoe
cmpoenue. TIoHATHE 0 OMOJOTHYECKN BaKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yIJIeBOAax U UX pOIUM B IKM3HM UEJIOBEKa.
Mamepuanbrnoe eouHcmeo OpeaHUYECKUx U HeopeaHUu4eckKux
coeOuHeHull.

Kpemuuii, ero ¢pusnyeckue u XMMHUYECKHUE CBONCTBA, OJTy4YEeHUE
u mnpumenenne. CoeawHeHUS KpeMHHUsT B Tnpupoxe. OoOmme
npezcTaBieHus 06 okcuae kpemuus (IV) u kpeMHUEBOH KHCIOTE.
Cunmkatel, WX  WCIONB30BaHWE B OBITY,  MEAWIIWHE,
NPOMBIIIICHHOCTU.  BaoicHelwue cmpoumenvhbie Mamepuabl.
Kepamuka, cmekio, yemenm, Oemown, dcenezobemon. IIpobremvi
0e30nacHoco  UCNONL308AHUA CMPOUMENbHBIX MAMeEPUaios 8
NOBCEOHEBHOU HCUSHUL.

XHMHUYECKHI IKCIIePUMEHT: U3ydeHrne 00pa3lioB HEOPraHUYECKUX
BEIIECTB, CBOMCTB COJISTHOM KHCIIOTBHI; MPOBEJACHUE KaueCTBEHHBIX

OTIpeIeTIsATh HOHBI aMMOHUSI B (pocaT-HOHBI B pacTBOpPE;
OOBSICHATH ~ CYIIHOCTh  OJKOJIOTUYECKUX  MpoOieM,
CBA3AHHBIX C HAaXO0XJCHHEM COCAVMHEHUM a3oTa U
docdopa B okpyKaroiei cpene;

OOBSCHATH O0IIMEe 3aKOHOMEPHOCTH B H3MEHEHUU
CBOMCTB 3y1eMeHTOB IVA-rpynmbl U UX COEIMHEHUH ¢
Y4€TOM CTPOEHHUS UX ATOMOB;

XapakTepu30BaTh (U3NUECKUE U XUMHUYECKUE CBOWMCTBA
MIPOCTBIX BELECTB YIVIEPOAA U KPEMHHUS U UX COECIMHEHUI
(OKCUIOB yriepoja, yroJbHOW KHUCIOTHI, KapOOHATOB,
OKCHJIa KPEMHHUS, KPEMHHEBON KHCIOTbHI, CHIUKATOB),
CIOCOOBI HMX TIONYY€HHUs, NMPUMEHEHHE M 3HA4YCHUE B
MPUPOJIE U KU3HU YEJIOBEKA;

orpeneniaTh KapOOHAT- U CHIIMKAT-HOHBI B PaCTBOPE;
OOBSACHATH  CYIIHOCTh  JKOJOTHYECKMX  MpodiieMm,
CBA3aHHBIX C HAaXxOXXICHUEM YIJIEKHCIOrO Ta3a B
OKpY’Karolllen Cpee;

WJUTIOCTPUPOBATH B3alMOCBS3b HEOpPraHUYECKUX
COEMHEHUH YIiIepoia U OpraHM4eCKUX BELIECTB;
IUTAHUPOBATh U OCYILECTBISATh HA MPAKTUKE XUMUYECKHE
HKCHEPUMEHTBHI, IPOBOAUTH HAONIOACHUS, J1EJIaTh BBIBOBI
10 pe3yJibTaTaM 3KCIePUMEHTA;

ciefoBaTh ~ IpaBwiaM  Oe3omacHoW  paboThl B
n1abopaTopuu MpH UCTOIb30BAaHUM XUMUYECKON MOCYbI U
00opynoBaHus;

MIPOU3BOJUTH BBIYUCIICHUS IO XUMUYECKUM YPaBHEHHUSIM;
BBICTpAaUBaTh pa3BEPHYTHIE MHCbMEHHbIE U YCTHBIE
OTBETHl C OMNOpoi Ha HH(poOpMaIUio H3 ydeOHUKA U
CIPaBOYHBIX  MaTEpUajoB, TPAaMOTHO HCIOJIb30BATh
M3Y4YEHHBIN MOHATUIHBIN alapaT Kypca XUMUH;
MCIIOJIb30BaTh MpPH BBIIOJIHEHUU y4YeOHBIX 3aJaHUNA U B
MIPOLIECCE HCCIEN0BATENbCKON JIEATEIBHOCTH HAay4HO-
MOMYJISIPHYIO  JINTEPATypy XHUMHUYECKOTO COAEpKaHMUS,
CIIPaBOYHBIE MaTepHUalbl, pecypcsl ceTH «HTepHET».
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peakiuuil Ha XJOPUI-MOHBI U HAONIOACHHE TPU3HAKOB HX
MPOTEKAHUS; OMBITHI, OTPAXKAIIUE (U3MUECKUE U XUMUYCCKUE
CBOICTBA TaJIOTEHOB M UX COEAMHEHUN (BO3MOYKHO MCIOJIB30BaHUE
BUJCOMATEPHUAIOB); O3HAKOMJICHME C oOpa3uamMu XJOPHIOB
(rajoreHuI0OB); O3HAKOMJIEHHE C oOpasmamMu cepbl Hu e
COCTMHEHUSIMU (BO3MOXKHO HCIIOIB30BAaHUE BHUICOMATEPUATIOB);
HaOo/IeHue Tmpolecca OOyIJIMBaHHUS caxapa MoJ JIeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTBI, H3YYEHUE XUMHUYECKUX
CBOMCTB  pa30aBJICHHOW  CEPHOM  KHUCJIOTHI,  IPOBEIACHHUE
KaueCTBCHHOW PEakIuu Ha Cyab(aT-uOH U HAOIOJICHUE MPH3HAKA
e€ MpoTeKaHus; O3HAKOMJIEHHE C (PU3HMUECKUMU CBOWCTBAMU a30Ta,
dochopa wm wHX coequHEHWH (BO3MOXKHO  HCIOJH30BaHUE
BHJICOMATEpPHAIIOB),  oOpa3mamMu  a30THBIX U (HOCHOPHBIX
yI00OpeHuil; mojlyueHue, coOMpaHue, pacro3HaBaHUE U U3YUCHHUE
CBOICTB amMMHaKa; MPOBEJCHUE KAaYeCTBEHHBIX PEaKIUi Ha HOH
ammoHust 1 (pochaT-MOH W U3yYEeHHE TMPHU3HAKOB MX IMPOTEKAHUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI C MEAbIO
(BO3MOHO MCTIOJB30BaHUE BUICOMATEPUAIIOB); U3yUEHUE MOJIEIIeH
KPUCTAINIMYECKUX  pemeéToKk  anmasza, rpadura, ¢yniepeHa;
03HAKOMJICHHE C TIPOIECCOM aJICOPOITMU PACTBOPEHHBIX BEIIECCTB
AKTUBUPOBAHHBIM YTTIEM M YCTPOWCTBOM MPOTHUBOrasa; MoJyueHue,
coOupaHue, pacrio3HaBaHNE U U3YYEHHUE CBOIMCTB YIJIEKHUCIIOTO Ta3a;
MPOBEJICHNE KAuyeCTBEHHBIX pEaKIMii Ha KapOoOHAT- U CHIIHMKAT-
HWOHBl W WM3yYeHHUE TPU3HAKOB HMX MPOTEKAHUS; O3HAKOMIICHHUE C
MPOIYKIIHEH CUJTMKATHOU MIPOMBIIIJICHHOCTH; pelieHue
OKCIIEPUMEHTAIBHBIX 33134 10 TeMe «BakHeWne HeMeTauTbl B UX
COCIIMHEHUS.
JdemoHcTpaumuu:
e Bujaeomarepualibl: TaIOTSHBI U KX COCTUHEHHUS.
e OO0Opa3ibl XJIOPUIOB.
o Komnekuuu (BumeoMaTepuanbl): cepa u e€ COeTMHEHUSI.
e (OOyriuMBaHue caxapa TMOJ JCHCTBHEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTBHI.
e Komnekuuu: ¢ochop M HX coenuHeHHs. BzaumoneiictBue
KOHIIEHTPUPOBAHHOU a30THOM KHUCJIOTHI C MEJIBIO.
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e Mogenn KpHUCTALINYECKUX anmasa, rpadura,
MOJICKYJIBI pyJUIepeHa.
e AjcopOuus pacTBOPEHHBIX BEIIECTB aKTHUBHPOBAHHBIM YTIJIEM.
IIporuBoras.
e Buzaeomarepuansl: CUIMKaTHas IPOMBIIUIEHHOCTb.
e Mojenu MOJIEKYJI OPraHMYEeCKUX BEIIECTB.
IIpakTnyeckue padboTbi:
Ne 2. TTonmyuenue constHONW KMCIIOThI, U3y4EHHE €€ CBOMCTB.
No3. [TonyueHne aMmMHaKa, U3y4eHHUE €ro CBOMCTB.
Ned4. Tlonyuenue yriekucioro rasza. KadecTBeHHass peakuus Ha
KapOOHaT-HOH.
No5. Pemenne skcriepuMeHTaIbHbIX 3a/1a4 110 TeMe «HemeTramiby.
Beruncienus:
® [0 YypaBHCHHUSIM XHMHUYECKUX pEaKIui, €cld OJUH U3
peareHToB J1aH B U30BITKE;
® 00BEMOB Ta30B 1O YPABHCHHIO PEAKIIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHHH I'a30B;
® 110 YPaBHEHUSIM XUMUYECKUX PEaAKIIUNA;
MacCOBOM J0JIM BBIXOJIa IPOYKTa PEAKIINH;
® [0 YypaBHCHHUSIM XHUMHUYECKHUX pEaKIui, €ecld OJUH U3
peareHToB JaH B BHJIE€ BOJHOTO pacTBOpa C H3BECTHOM
MacCOBOM J0JIen

pemeETOK

Meramisl 1 ux
coenunenus. (9
9.)

OO0mass XxapakTepUCTHKAa XUMUYECKUX SJIE€MEHTOB — METAaJJIOB
Ha OCHOBaHMM uX noynoxkeHuss B Ilepuonnueckoit cucreme
xuMuueckux snemeHToB J[. M. MenneneeBa u CTpoeHUsT aTOMOB.
Crpoenue MerauioB. Mertamindeckass CBsi3b M MeTaNIMUECKast
KpUCTAJUTMYECKas PemETKa. DIEKTPOXUMUYECKUHN Psil HAPsHKEHUI
MmeTan JoB. Du3nueckne MW XHUMHYSCKHE CBOMCTBA METAILIOB.
OO6mue crmocoObl TonmydeHuss MetauioB. [loHsSTHE O KOppo3uu
METaJJIOB, OCHOBHBIE CTIOCOOBI 3alUTHI UX OT KOoppo3uu. CriiaBbl
(ctanmp, 4yryH, JIOPATIOMHHMA, OpOH3a) U UX MPUMEHEHHUE B OBITY U
MIPOMBIIIUIEHHOCTH.

[Ilenounble MeTamel: nosiokeHue B llepuoamyeckon cucreme
xuMmudeckux sneMmeHToB JI. 1. MenneneeBa; cTpoeHHe UX aTOMOB;
HaxoJieHue B npupoze. Puznueckre U XMMUYECKHUe CBOMCTBA (Ha

pacKpbIBaTh CMBICI W3y4aeMbIX IOHATUH U IPUMEHATH
OTH TOHATUS IPU OIHMCAaHWHM CBOWCTB BEIIECTB M MX
IIpEBPAILCHHUI;

OOBSACHATH O00IIME 3aKOHOMEPHOCTH B HU3MEHEHHH
CBOMCTB DJIEMEHTOB-METAJUIOB U UX COCIUHEHUM C yUETOM
CTPOEHHUSI UX aTOMOB;

XapaKTepU30BaTh CTPOEHHUE METaJUIOB,
(u3nUecKre U XUMHUYECKHE CBOMCTBA METAILJIOB;
XapakTepu30BaTh 00IIHMe CIIOCOOB! OTYUYEHUSI METAIIIOB;
OO0BACHATH 00II1E 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
JJIEMEHTOB-METAJLIOB B TIPyNIax M HX COCIUHEHUHA C
YYETOM CTPOCHUS UX aTOMOB;

XapakTepu3oBaTh (U3NYECKHE M XMMUYECKHE CBOWCTBA

o0mue
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npuMmepe Hatpusi U Kanusg). OKCuAbl M TUAPOKCUABl HATpUA U
kanud. [I[puMeHenne menoyHbIX METaIOB U UX COCTMHEHUMN.

[I{erouHO3€EMENbHBIE METAJIBI MATHUNA M KaJIbIUI: IOJOKEHUE
B Ilepuogmueckoil cucreme xumuyeckux snemenros [ H.
MeHnpaeneeBa; CTpOEHHUE HX AaTOMOB; HAXOXKIEHUE B IPHUPOLIE.
@u3nyeckue W XUMHYECKME CBOMCTBA MarHus W KajbLHs.
Baxwueiiimue coeauHeHus Kaublusg (OKCUI, THUIPOKCUI, COJIH).
JKéctkocTh BOBI M CITOCOOBI €€ YCTpaHCHHUS.

Amomunuii:  nosoxenue B llepuomuueckoit  cucrteme
xuMmuueckux snementoB [[. M. MenaeneeBa; CTpoeHHE aroma;
HaxoxJeHue B npupoae. Pusnueckue M XUMHUYECKHE CBOWCTBA
anoMuHusA.  AMQOTepHBIE CBOWMCTBA OKCHJA M T'MJIPOKCHIA
AITOMUHMUSL.

Kene3o: nonoxenne B Ileproanueckoil cUCTEME XUMHYECKUX
snemenToB J[. M. MenneneeBa; cTpoeHHE aToMma; HaXOXKICHUE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA >kene3a. OKCUbI,
ruapokcuabl u conu xenesa(ll) u xenesa(Ill), ux cocras, cBoicTBa
Y TIOJTyYCHHE.

XuMHYeCKHIl IKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3liaMu MeTa-
JIOB W CIUIaBOB, WX (PU3NYECKUMH CBOWCTBAMH, H3YyYCHUE
pe3yNbTaTOB KOPPO3HH METANIOB (BO3MOXKHO HCIIOJNb30BaHHE
BUJICOMATEpPHANIOB), OCOOEHHOCTEM  B3aMMOAEHMCTBHSI  OKCHJA
Kamplusi W HATpuUs C BOJOM (BO3MOXKHO HCHOJB30BaHUE
BHUJIEOMATEPHAIIOB); HCCIIEJOBAHWE CBOMCTB KECTKOW  BOJIBI;
mpolecca  TOpeHus — kene3a B Kuciaopoae  (BO3MOYKHO
WCIIOJIb30BAaHWE  BUJEOMATEPUAJIOB); TMPU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMii Ha WOHBI (MarHus, KaJbIUs, aTIOMHUHUS,
nunka, skenesa(ll) wm xemesa(Ill), memu(Il)); wabGmromenwe wu
OTMCaHUE TPOIECCOB OKpAIIUBAHUSI TUIAMEHH WOHAMU HATPHS,
KaJlug U KalbIUs (BO3MOXKHO HCIIOJIb30BAHME BHUAEOMATEPHUAIIOB);
uccienoBanre amM(GOTEPHBIX CBOWCTB THUIPOKCHUAA ATIOMHUHUS |
TUAPOKCHIA IIMHKA; PEUIEHUE SKCIEPUMEHTAIbHBIX 33J1a4 M0 TeME
«Baxueue MeTalljibl 1 KX COCAUHCHUS.

JdemoHcTpaumu:

e (3HakomJieHHE C o00pa3llaMM METaJuUIOB W CIUIABOB, HX

MPOCTHIX BEIIECTB METANIOB M MX COECTUHEHUI (OKCUIOB,
THUAPOKCUIOB,  COJI€H), CmocoObl WX  IONXYYCHHS,
MIPUMEHEHHE U 3HAaYCHHE B IPUPOJIC U )KU3HH YEJIOBEKa;
pacrno3HaBaTh ¢ MOMOILBIO KAUECTBEHHBIX PEAKLUN HOHBI
METaJJIOB (MarHusi, aJlOMUHUS, [IUHKA, JKeJe3a, MeH);
OOBSICHATH 3aBUCUMOCTh (PU3NYECKUX CBOWCTB METAJUIOB
OT BUJIa XUMUYECKOM CBSI3U MEXKIY UX aTOMaMH;
HAOMIOAAaTh M ONUCHIBATh XHUMHUYECKHE pEaKUUu C
MTOMOIIIBIO €CTECTBEHHOT'O SI3bIKA U SI3bIKA XUMUU;
HAOMIOAAaTh  JAEMOHCTPHPYEMBIE M CaMOCTOSITEIHHO
MIPOBOIMMBIE OTIBITHI;

ONMCHIBATh CBOMCTBA M3y4aeMbIX BEIIECTB HAa OCHOBE
HaOJII0/IeHUH 32 UX MPEeBPALCHUSIMHU;
JIOKa3bIBaTh  aM(OTepHBIH  XapakTep
TUAPOKCHIOB amtoMuHus u xene3a(lll);
CpaBHMBATh OTHOILIEHUE U3Y4YaEMbIX METANIOB U OKCUIIOB
METaJIJIOB K BOJIE;

CpaBHUBATh OTHOIICHHE THIPOKCUIOB HATPHS, KAIBLUS U
IIOMUHUS K paCTBOPAaM KUCIIOT U IIET0YeH;
pacrio3HaBaTh ONBITHBIM IYTEM THIPOKCHI-UOHBI, HOHBI
Fe2+ u Fe3+;

cle1oBaTh IpaBuiiaM Oe30macHoOi padoThl B JabopaTopuu
OpU  HUCHOJb30BAHMM  XUMHUYECKOM  MOCynbl U
00opyI0BaHNs;

MPOU3BO/IUTH BHIYHCIICHUS IO XUMHUYECKUM YPABHEHUSIM;
UCIOJIb30BaTh IIPU BBINOJHEHUM YYEOHBIX 3aJaHM

OKCHUJ0B u

TEKCTHI y4eOHHKa, CIIpaBOYHbBIC MaTepHuabl
(ITepnonuyeckyro cucTeMy XMMHUYECKUX d1eMeHToB [I; U;
MengeneeBa,  TabnMily  pacTBOPUMOCTH KHCJIOT,

OCHOBAaHMN W COJEH B BOJAE, DJIEKTPOXUMHUYECKUH Pl
HamnpsHKeHUH METalIoB);

WCIIONIb30BaTh MPHU BHITIOJTHEHUH Y4YEOHBIX 3aJaHUN U B
MPOLECCE UCCIAEAOBATEIICKON JAEATEIbHOCTH HAy4HO-
MOMYJISIPHYIO  JIUTEPATypy XUMHUUYECKOTO COAECpPKAHUS,
CIIPABOYHBIE MAaTEpUAIIbI, pecypchl ceTh «MHTEpHETY.
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¢bu3MYecKuMU  CBOMCTBaMU.  Mojenu
PELIETOK METAJIIOB.
e Bujeomarepuansl: KOPpO3Usl METAILIOB.
e BsaumopeiictBue Harpus ¢ Boaod. OKpalluBaHUE IUIAMEHU
MOHAMU HaTpHs U Kajusl.
e OkxpalmBaHue IUIAMEHU HOHAMH KaJIbI[HSI.
e BsauMojaelicTBUE OKCHIA KAJIbIHS C BOIOM.
e Bujeomarepuansl: TOpEHHE JKeJie3a B KUCIOPOJIE U XJIOpE.
IIpakTnyeckue padboTbi:
Ne 6. J)K€ctkocTh BO/IBI U METO/IbI €€ YCTPAHEHHUS.
Ne 7. Peuienne skciepuMEeHTAIbHBIX 3314 110 TeMe «MeTallib».
Boruuciienus:
® [10 YPaBHEHHUSM XUMUUYECKUX PEAKIMH, €ClIU OJIMH U3 PEarcHTOB
JIaH B U30BITKE WU COJIEPKUT MPUMECH;
® MAaCCOBOH JOJIM BBIXOJ1a IPOJYKTA PEAKLINH;
® 10 YpaBHEHHUSM XUMHUYECKUX PEAKIUH, €CJIU OJUH U3 PearcHTOB
COJICPKUT IPUMECH.

KPUCTATIITMICCKUX

Xnumus
OKpY’Karolas
cpena. (5 4.)

HoBeie marepuansl u texHojoruu. BemjectBa u Marepuainsl B
MIOBCEIHEBHOM JKU3HU YEJIOBEKA. XUMHUS U 3J0POBbE.

be3omnacHoe ncnonp30BaHNE BEIIECTB U XUMUYECKUX PEaKIUil B
OBITY.

[IpuposHblE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MPHUPOJIHBIMN
ra3, He(Th), MPOIYKTHI HX MepepabOoTKH, UX PpOJib B OBITY H
MPOMBIIIIIEHHOCTH.

OcHOBBI 9KOJIOTHYECKON IPaMOTHOCTH. XHUMHYECKOE
3arpsi3HEHUE  OKpYyXKawoImed cpeapl  (MPEeAeNbHO  JIOMmycTUMast
koHUeHTpauus Bemects — [1/1K).

Posib XuMHM B pelIeHUH YKOJIOTHYECKUX MPOOIIEM.
XHMHUYECKHIl JKCHePUMEHT: Hu3ydeHHe oOpa3loB MaTepHaioB
(cTek10, CIIIaBbl METAIIIOB, MTOJIMMEPHBIE MAaTEPUAIIbI).

XapaKTepu30BaTh pOJIb XHMHUU B pa3IUYHBIX cdepax
NeSITebHOCTH JII0JIel, OCHOBHBIE BEIeCTBA U MaTepHalIbl,
MpPUMEHSIEMBIE B )KU3HU COBPEMEHHOTO YEIOBEKa;
OOBSICHATD yCIOBUS 0€30MaCHOTO MCIIOJIB30BaHMS BEIIECTB
1 XUMHMYECKUX peakluil B ObITY;

aHAJIM3UPOBATh U KPUTHUUECKU OLCHMBATh MH(DOPMAIUIO O
BIIMSITHUN MPOMBIINIJIICHHOCTH, CE€IILCKOI'O XO3$H>1CTB3,
TPAHCIIOPTA U JIp.; HA COCTOSTHUE OKPY’KaloIIel Cpeabl;
YMETb OKa3blBaTb IICPBYIO IMMOMOINbL IIPH XHUMHYCCKUX
0’KOTaX U OTPAaBJICHHUSX;

MPUHUMATDH Y4acTHe B OOCYKICHUH IPOOJIeM XUMHUECKON
U DKOJIOTUYECKOM  HAaNpaBIE€HHOCTH,  BBICKAa3bIBAaTh
COOCTBEHHYIO TMO3ULHMI0O MO TMpolieMe U Tpeiararh
BO3MOJKHBIE ITYTH €€ pelieHusl.

DJIeKTPOHHBIE 00PA30BATEIIBLHBIC PECYPCHI:
bubmmorexka [IOU

POIII

Yuu.py
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