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HOACHUTEJBHASA 3AIINCKA

PabGouas mporpamma 1o y4eOHOMY MpeaMeTy «XHUMHs» Ha YPOBHE OCHOBHOTO
00111ero 00pa3oBaHKs COCTaBJICHA HA OCHOBE IOJIOKEHUM U TPeOOBaHUM K pe3ysibTaTaM
OCBOEHHSI Ha 0a30BOM YpPOBHE OCHOBHOH 00pa30BaTelbHON MPOrPaMMbl OCHOBHOTO
obmrero o6paszoBanusi, mpeactaBiaeHHbIX B PI'OC OO0, denepaibHOM afanTUPOBAHHOM
00pa3oBaTebHONM MPOrpaMMbl OCHOBHOTO OOIIEr0 0Opa30BaHMs JJi 00YUYaIOIIMXCS C
HOJIA (Bapuant 6.2 ®AOII O0O0O), a Takxke ¢ yuérom DenepanbHON padoueit
MIPOTPaMMBbI BOCIIUTAHUS W KOHIICTIIIMH MPEMOaBaHUs yIeOHOTO TPEeIMeTa « XUMHUSD.

Pabouast mporpamMmmMa 1o XuMuHU HaéT MPEACTABICHHUE O IEJISX, OOIICH cTpaTeruu
0o0yd4eHMs, BOCIUTAHUS U PA3BUTHsI OOYYAIOIIMXCSA CPEACTBAMU y4eOHOTO TMpeaMeTa,
yCTaHaBJIMBaeT  00s3aTe€IbHOE  MPEAMETHOE  COJIepXKaHUe,  MpeaycMaTpUBaET
pacrpeielieHue ero o KjiaccaM U CTPYKTYPUPOBAHHUE 10 pa3jieiaM U TeMaM MporpamMMbl
0 XHUMHH, OIpEeACISIeT KOJIMYECTBEHHbBIE U KAYeCTBEHHBIC XapaKTEPUCTHKU
COJICP)KaHMS, PEKOMEHyEMYIO IIOCIe0BATEILHOCTh H3YUYCHHS XHMHU C Y4ETOM
MEXIIPEIMETHBIX W BHYTPUIIPECIMETHBIX CBS3€HM, JIOTHKM Y4eOHOro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH OOYYarONIUXCS, OINpeeseT BO3MOXHOCTH IMpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTelIbHOM
porpaMMbl Ha ypOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMS, a Takke TpeOOBaHUH K
pe3yJibTaTam 00y4eHHS XUMHUH Ha YPOBHE 11eJIel N3yUeHUs IIpeaMeTa 1 OCHOBHBIX BHUIOB
y4eOHO-TI03HABATEIIBHOM JIESITEIbHOCTH OOYYalomerocsi IO OCBOEHUIO YueOHOIo
COZICpKaHUSL.

OO0mas xapakrepucTuKa y4e0HOr0 npeamMera « XuMus»

Bxnan yuye6HOro npeamera «XuMus» B TOCTHXKEHUE LIEJI€H OCHOBHOIO OOIIEro
oOpa3oBaHusi OOYyCJIOBJIEH BO MHOI'OM 3HAQUYE€HHEM XUMUYECKOW HAyKH B MO3HAHUU
3aKOHOB MPHUPOJBI, B Pa3BUTUH MPOU3BOAUTEIBHBIX CHJI OOILECTBA U CO3JAHUU HOBOM
0a3bl MaTepUaIbLHON KYJIBTYPBHI.

XUMUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK PaCIPOCTPAHUIIA CBOE BIIMSIHHUE
Ha Bce 00JacTH YeOBEYECKOro CYIIECTBOBAHMS, 3ajajla HOBOE BHJEHHE MHpa, CTaja
HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOW KYJIbTYpPbl, HEOOXOAUMBIM YCJIOBHEM >XU3HU
oOmiecTBa: 3HaHME XHMHU CIY)XHT OCHOBOM Uit (DOPMHUPOBAHHS MHPOBO33PEHUS
YeJI0BeKa, €ro MpeACTaBIeHUI 0 MaTepHAIbHOM €IMHCTBE MHUPA; BAKHYIO POJIb UTPAIOT
dbopMupyeMble XUMHEH TMPENCTaBICHHUs O B3aUMOIPEBPAIICHUAX SHEPruu u 00
HBOJIIOLIMM BEILLECTB B MPHUPOJE; COBpEMEHHAas XHMMHMsI HalpaBieHa Ha peLIeHHE

IJIO0ABHBIX  MPOOJIEM  yCTOMYMBOTO  Pa3BUTHS  4YEJOBEYECTBA —  CHIPHEBOM,
DPHEPreTUYECKON,  MHUIIEBOM M DKOJOTMYECKOM  Oe3omacHOCTH,  MpoOsIemM
3ApaBOOXPaHECHHUS.

B ycnoBusix Bo3pacrtaromiero 3Ha4eHuss XMMHU B JKU3HHM OOIIECTBA CYIIECTBEHHO
MOBBICMJIACH POJIb XUMHYECKOTO 00pa3zoBaHus. B muiaHe couuanuszanuy OHO SIBISETCS
OJIHMM U3 YCIOBUHM (OPMUPOBAHUS UHTEIUIEKTA TUYHOCTA U TAPMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMeHHOMY Y€JIOBEKY XMMHUYECKUE 3HAHUSI HEOOXOAUMBI JJid MPUoOpeTeHus
OOILEKYJIBTYPHOTO YPOBHSI, TMO3BOJIAIONIETO YBEPEHHO TPYAUTHCS B COLUYME U
OTBETCTBEHHO YYacTBOBATbh B MHOr0OOpa3HOM KHU3HU OOIIECTBa, [JIsI OCO3HAHUS
BAXKHOCTH pPAa3yMHOTO0 OTHOIIEHUS K CBOEMY 3/I0POBbIO W 3JI0POBBIO JPYruX, K



OKpYXKarIel MPUPOAHOM CpeAe, IJIs TPAMOTHOIO ITOBEACHUS IPU HUCIOJIb30BAHUU
Pa3IMYHBIX MAaTEPUAIIOB U XUMUYECKUX BELIECTB B IOBCEIHEBHOW KU3HU.

Xumudeckoe 00pa3oBaHKe B OCHOBHOM ITKOJIE SIBJISIETCSI 0230BBIM 110 OTHOIIIEHUIO
K CHCTEME OOIIero XMMHUYECKOro oOpazoBaHus. [103TOMy Ha COOTBETCTBYIOIIEM €My
YPOBHE OHO peATM3yeT MPHUCYIIHE OOIEeMy XHMHYECKOMY OOpa30BaHHIO KIFOUEBHIC
IIEHHOCTH, KOTOPBIE OTPAXKAIOT rOCyAapCTBEHHbIE, OOIIECTBEHHBIC U WHUBUIYaJbHbBIC
NOTPEOHOCTH. DTUM OIpEACNIIeTCsS CYIIHOCTh 001Iel cTpaTeruu 00y4eHus, BOCIUTaHUS
U Pa3BUTHUA 00YUAIOIIUXCS CPEICTBAMH YUEOHOTO MpeaMeTa « XUMUS).

N3ydenue npeamera:

. CIIOCOOCTBYET  peajiu3allid  BO3MOXKHOCTEH JUIsl  CaMOpa3BUTUA |
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATBLHON IPaMOTHOCTH;

. BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEM
MOAPOCTKOB, HaBBIKOB 170'¢ CaMOCTOSITEIIbHOU yueOHOM NESATEIbHOCTH,
HKCIEPUMEHTAIBHBIX U  HUCCIEIOBATEIIbCKUX YMEHHUH, HEOOXOJAMMBIX KaKk B
MTOBCEHEBHOM JXKM3HU, TaK U B IPO(PECCHOHATLHOM eI TEIHHOCTH;

. 3HAKOMUT CO CHEeNU(PUKON HAYUYHOTO MBINLJICHUS], 3aKJIaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3MJISila HA €JUHCTBO MPUPOABI M YEJIOBEKA, SBISIETCSI OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH MOJAPOCTKOB,

. CrocoOCTBYET (POPMHUPOBAHUIO 1IEHHOCTHOTO OTHOUIIEHHUSI K €CTECTBEHHO-
HAay4YHbIM 3HAaHUSIM, K IIPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B DKOJOIMYECKOE
o0Opa3oBaHue 00yUarOIIUXCSl.

Ha3BanHble HampaBieHusi B O0Oy4E€HHUHM XUMHH OOECIIEUMBAIOTCS CHEIUPUKON
COIEpXKaHMUS IIpeaMeTa, KOTOPBIM SBIETCA IEAArOrMYeCKd  aJanTUPOBAHHBIM
OoTpakeHneM 0a30BOM HAYKH XMMHH Ha OIMPEICIICHHOM JTare €€ pa3BUTHS.

Kypc XxumMum OCHOBHOW WIKOJBI OPUEHTHPOBAH Ha OCBOEHUE OOYyYarOUTUMUCS
OCHOB HEOPraHMYECKOM XMMUU U HEKOTOPHIX TOHSITHH M CBEJACHUN 00 OTAENbHBIX
00BbEKTaxX OPraHUYECKON XUMUH.

CrpykTypa cojaepkaHusi mpeaMera cPopMHpoBaHa Ha OCHOBE CHCTEMHOTO
noaxona K ero uzydeHuro. ConepkaHWe CKIAAbIBAETCS M3 CHCTEMBI MOHSATHM O
XUMHUYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMbI MOHATUM O XUMHUYecKoN peakuuu. Obe
3TU CUCTEMBI CTPYKTYPHO OPraHU30BAHBI MO MPHUHIIUITY MOCJIEI0BATEIBHOTO PAa3BUTHS
3HAHUM Ha OCHOBE TEOPETUYECKUX IMPEJICTABICHUM PAa3HOTO YPOBHS: AaTOMHO-
MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCEr0 €CTECTBO3HaAHUsI, ypoBHs llepunoanyeckoro
3akoHa [[. . MeHeneeBa kak OCHOBHOI'O 3aKOHAa XMMHUH, YUYEHHUSI O CTPOCHUU aTOMa U
XUMUYECKON CBSI3U, MPEJCTABICHUN 00 AJIEKTPOIUTHUYECKON JUCCOIMAIIMK BEIIECTB B
pactBopax. TeopeTndeckue 3HAaHUS PACCMATPUBAKOTCS HA OCHOBE 3SMIIMPUYECKU
MOJIYYCHHBIX M OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEIOBATEILHO OT OIHOTO
YPOBHSI K JPYrOMY, BBITIONHSS (PYHKIIUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB,
CTPOCHHSI M BO3MOYKHOCTEM NPAKTUYECKOTO IMPUMEHEHHS W IMOJYyYEHUS] HU3YyYaEMbIX
BEIIIECTB.

Takasi opraHuzainus COACpKaHUS Kypca CHOCOOCTBYET MPEJICTABICHUIO
XMMHUYECKOU COCTABIIAIOIIEN HAYYHON KAPTUHBI MUpPA B JIOTUKE €€ CUCTEMHOMN IPUPOJBL.
Tem campIM oOecrieUMBaeTCsl BO3MOXKHOCTh (OPMUPOBAHUS Y OOyYaroOlIUXCs
LIEHHOCTHOT'O OTHOIIEHHUS K HAyYHOMY 3HAaHUIO U METOAaM IO3HAaHUS B Hayke. BaxxHo
TAKXK€ 3aMETUTh, YTO OCBOEHUE COJIEp’KAHUS Kypca MNPOUCXOIHUT C TMPUBICUYCHUEM
3HAHUU U3 paHee U3YUYEHHBIX KypcoB: «Okpyxaromuii Mup», «buonorus» un «duzukay.



KoppekimonHo-pa3BuBaOmMuil  MOTEHIIMAT y4eOHOTO TpeaMeTa «XHUMUS)
oOecrneunBaeT BOZMOXKHOCTH ISl mpeoosieHus: oOydaromumucs ¢ HOJA cnenyromumx
CHEeU(PUIECKUX TPYAHOCTEH

. OTCYTCTBHE y MOAABIISAIONIETO OOJBIIMHCTBA 00YYaIOIIUXCSI BO3MOXHOCTH
BBISIBJISITH IPU3HAKK XUMUYECKHX OOBEKTOB, YCTAaHABIUBATH PE3YJIbTaThl U OCOOCHHOCTH
IPOTEKaHUSI XMMUYECKHUX MPOLIECCOB C MIOMOIIBIO 3PEHUS;

. CJIIOKHOCTb YCTAHOBJICHHS IPUYMHHO-CJICICTBEHHBIX CBSI3€H MEXIY
00BEKTaMU U SIBICHUSMH, 3aMEUIEHHOCTh U HEYETKOCTh UX OIO3HAHMS.

IIpeononenne ykKa3aHHBIX TPYIHOCTEH AOJDKHO OCYIIECTBIITHCS HAa KaXIOM
YPOKE YUUTEJIEM B IIPOLIECCE CIIEMAIbHO OPraHU30BAHHON KOPPEKIIMOHHOM padOoTBHI.

esu n3yyenust yueOHOro npeamera « XuMHus»

K nHampaBieHHIO  TIEPBOCTENIEHHOW  3HAYMUMOCTH  NpPH  pealn3aluu
o0OpazoBarenbHbIX QYHKIMHN npeameTa « XUMHUsD TPAAUIIMOHHO OTHOCST (OPMUPOBAHUE
3HAaHUM OCHOB XUMHYECKONW HAyKW Kak OOJACTH COBPEMEHHOTO €CTECTBO3HAHUSA,
MPAKTUYECKON JEATEIbHOCTH YEJIIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM
KyJIbTYpHhI. 3a/1aua IpeIMeTa COCTOUT B JOPMUPOBAHUU CUCTEMbI XUMHUUYECKUX 3HAHUM
— BakKHEHIMX (HaKTOB, MOHATUN, 3aKOHOB M TEOPETHUYECKUX IMOJIOKEHUN, JOCTYITHBIX
0000111eHH1IT MUPOBO33PEHUYECKOTO XapaKTepa, I3bIKa HAYKHu, 3SHAHUM 0 HAyYHBIX METOJIaX
M3YUYCHHUS BEIIECTB U XUMHYECKUX PEaKIui, a Takxke B (OPMUPOBAHUMU U Pa3BUTUU
YMEHHUM U CHOCOOOB JI€SITEIBLHOCTH, CBSI3AHHBIX C IJIAHUPOBAHHEM, HAOIOJCHUEM U
MPOBEJICHUEM XHUMHUYECKOTO SKCIEPUMEHTa, COOJIIOJCHUEM TMpaBuil OE30MacHOro
00OpallleHHs C BEIIECTBAMU B MOBCETHEBHOM KU3HMU.

Hapsny ¢ »TumM 1enm u3ydyeHus MpeaMeTra B MporpaMmMe yTOUYHEHbI U
CKOPPEKTHUPOBAHbI C YYETOM HOBBIX IPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIETo
obOpazoBanus. CerojHs B 00pa3oBaHUU 0CO00 3HAYUMOM MPU3HAETCS HAINPABICHHOCTH
oOy4eHHs] Ha pa3BUTHE U CaMOPA3BUTHE JIMYHOCTH, (POPMUPOBAHUE €€ WHTEIUICKTA U
obmet KynbpTypbl. OOyueHHE YMEHHMIO YYHMTBCS W TIPOJIOJDKATh CBOE OOpa3oBaHHUE
CaMOCTOSITEJIbHO CTAHOBHUTCS OJTHOM M3 BKHEHIITUX (PYHKIUI YUeOHBIX IPEIMETOB.

B cBsi3u ¢ 3TUM npu KW3yYEHUU NPEIMETAa B OCHOBHOM IIKOJIE JOMUHHUPYIOIIEE
3Ha4YE€HHE NMPUOOPEH TaKue eI, Kak:

. dbopMHpOBaHWE WHTEIUICKTyaJIbHO Pa3BUTOW JUYHOCTHU, TOTOBOM K
caMOOOpa30BaHUIO, COTPYJAHUYECTBY, CAMOCTOSITEILHOMY MPUHSITHIO PEUICHUN,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM KU3HU;

. HaIpaBJICHHOCTh O0YYEHUSI HA CUCTEMATHYECKOE TPUOOIIEHUE yUaUXCs K
CaMOCTOSITEJIbHOW TO3HABATEIIBHOM JIESITEIbHOCTH, HAyYHBIM METOJIaM T[1O3HAHUS,
GbopMUPYIOLTMM MOTUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUMU;

. obecrieueHue yCIoBUH, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUAIOIIIUMUCS
OTIbITA PA3HOOOPA3HOMN NESITEIILHOCTH, TO3HAHUS M CAMOTIO3HAHUS, KITFOUEBBIX HaBBHIKOB
(KITFOUEBBIX KOMIETEHIINM ), UMEIOIIUX YHHUBEPCATIBLHOE 3HAUCHUE JIJI PA3JIMYHBIX BUJIOB
JEATEIIbHOCTH;

. dbopMupoBaHUE YMEHUM OOBSICHATH M OIICHUBATH SBJICHUSI OKPYKAIOIIETO
MHPA HA OCHOBAHWHU 3HAHUH U OIIBITA, MOJYYEHHBIX [P U3YYEHUHN XUMUU;
. dbopmupoBaHre |y  OOYYalOIMIUXCS TYMaHUCTUYECKUX  OTHOIICHHM,

IIOHMMaHHusg OCHHOCTH XHWMHNYCCKHX 3HAHUM JJIA BBIpa60TKI/I 9KOJIOIN4C€CKH1



1€JIECO00PA3HOTO MOBEACHHS B OBITY U TPYJOBOW JEATEIBHOCTH B IIENIAX COXPAaHEHUs
CBOETO 3/I0POBbS U OKPYKAIOWIEW IPUPOAHOU CPEJIBI;

. pa3BUTHE MOTHUBAIIMU K OOYUYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIEUYETOBEUYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUIIS U HANPABICHHOCTH JAIBHEUIIIET0 00yUeHUSI.

Koppexyuonnwvie 3adauu:

. Pa3zButne  3pUTENBHOTrO, 3pUTEIBHO-OCA3ATEIBHOIO U CIYyXOBOIO
BOCIIPUATHSL.

. Pa3ButHe npon3BOILHOTO BHUMAHUS.

. Pa3Butne namsaru.

. Pa3BuTHE 1 KOPPEKIKS MBICIIUTEIIBHBIX ONIEPALU.

. [Ipeononenue Bepbam3Ma 3HaHUM.

. Pa3BuTre MOHOJIOTUYECKON PEYH.

. OO6orarieHre akKTUBHOTO W IACCHUBHOTO CJOBapsi, (OPMHPOBAHUE HOBBIX
TTOHSITHH.

. @OpMUPOBAHUE HABBIKOB 3PUTEIIBHOTO, 3PUTEIBHO-0CA3aTEIBHOTO U
CIIyXOBOI'O aHAJIM3a.

. OO0y4eHue npaBuIaM 3anucu (popMyI U CelUaIbHbIX 3HAKOB.

. OOyueHue TexHUKe Ipeodpa3zoBaHus (POPMYJT U BEIPAKEHUN.

. dopMUpOBaHUE HABBIKOB OCS3aTEIbHO-3PUTEIILHOTO OO0CIEIOBaHUSA M

BOCIIPUSTHUSL IBETHBIX WJIM YEPHO-OENbIX (KOHTPACTHBIX) pelbePHBIX H300paKeHUM
(wuTrocTpanui, Tabiul, CXeM, MaKeTOB, YEPTEKHBIX PUCYHKOB, Tpa(hUKOB U T.I1.).

. dopmupoBaHUE CHELMATBHBIX MPUEMOB OOCIEAOBAHUSA U HU300pAKEHUS
U3y4aeMbIX OOBEKTOB.

. dopMHUpOBaHUE, YTOYHEHHUE UIIM KOPPEKLMS MPEICTABICHUN O IIpeaAMeTax
U IIPOLIECCax OKPYIKAOLIEH JEHCTBUTEIIBHOCTH.

. PasBute n KOppekurs yMEHUS YCTaHABIMBATH NMPUYMHHO-CIIECACTBEHHBIC
CBSI3H.

. PazButre MenKkoi MOTOPHUKHU U 3pUTENBHO-MOTOPHOM KOOPAHHALMY.

. dopMupoBaHME YMEHHMA M HABBIKOB 0€30MacHOTO OOpalieHHs C
BEILIECTBAMU.

MecTo yuyeOHOro npeamera « XuMus» B Y4eOHOM IJIaHE

B cucreme oOmero oOpa3zoBaHust «XuMUs» MpU3HAHA 00S3aTE€IbHBIM YYEOHBIM
IPEIMETOM, KOTOPBIM BXOAUT B COCTaB MpeIMeTHOM oOnactu «EcTecTBEHHOHay4HbIE
PEIMETBD.

B cootBerctBun ¢ PI'OC OO0 «Xumus» sBasercs 00s13aTeIbHbIM IPEIMETOM
Ha YpOBHE OCHOBHOTO 001ero oopaszoBanus. J[aHHas mporpamMma NnpeaycMaTpUBacT
M3y4YeHUe XUMHH Ha 0a30BOM YpOBHE B 00bEMe o 2 u B Henemo B 8, 9 u 10 knaccax.

COAEPKXAHHUE YYEBHOI'O ITIPEMETA «XUMMUS»
8 kiace

IlepBoHaYa/IbHbIE XUMHUYECKHUE IOHATHSA.
[Tpeamet xumuu. Posib XuMuu B :KU3HU 4enoBeKa. Tena u Bemectsa. Pusnueckue
CBOIMCTBa BeIIECTB. ArperatHoe coctosiHue BemiecTB. [IoHsATHE 0 MeTOoAaX MO3HAHUA B



XUMUU. XUMUS B cucTeMe Hayk. YwcTeie BemecTBa U cMecu. CrmocoObl pasaeieHus
cMecel.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE 3JIeMEHThI. CUMBOJIbI XUMUUYECKUX SJIEMEHTOB.
[IpocThie U ClIOXKHBIE BeleCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumudaeckas: (popmysia. BaleHTHOCT, aTOMOB XHUMHUYECKHX 3¢ MEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BewmecTB. OTHocuTenbHass aToMHas Macca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10J1s1 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

PuU3NYECKHE U XUMUYECKUE SBJICHUS. X UMUYECKAs PEAKIIUS U €€ PU3HAKHU. 3aKOH
COXpaHEHHUsl MacChl BelIEeCTB. XUMUYecKue ypaBHeHHs. Kiaccupukanus XMMUYECKUX
peakuuii (CoeIMHEHMs, pa3JIoKeHUs, 3aMeleHUsI, 0OOMEHA).

XHUMUYECKHIN HPKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOHM, C MpaBUIaMU
paboThl B jabopaTopuu W MpUeMaMHu OOpaIlleHHUs ¢ Ja0OpaTOPHBIM 00OpPYIOBaHUEM;
U3y4YEHUE M OINUCAaHUE (PUBNYECKUX CBOMCTB OOpa3IlOB HEOPraHMYECKUX BEIIECTB;
HaOmoeHne GU3NYeCKuX (TUIaBJIEHWE BOCKA, TaSTHUE JIba, paCTUPaHUE caxapa B CTYTIKE,
KUIIEHUE U KOHAEHCAIIUS BOAbI) U XUMUUECKUX (TOPEHUE CBEYH, TPOKATMBAHUE METHOM
MIPOBOJIOKH, B3aWMOJICUCTBUE MeEJIa C KUCJIOTOW) SIBICHUN, HAOJIOJEHUE M ONMUCAHUE
MPU3HAKOB MPOTEKAHUSI XUMHUYECKUX PEakluil (pa3yiokeHUe caxapa, B3auMOJICUCTBUE
CEepHON KHC- JIOTBI C XJOpUJIOM Oapus, pasnoxenue rujapokcuna meau(ll) npu
HarpeBaHUM, B3aUMOJIEUCTBUE Kese3a ¢ pacTBopoM coiii Meau(Il)); uzydenune cnoco6on
paszieneHus cMecei (¢ MOMOIIBI0 MarHuTa, GUIbTpOBaHUE, BHITAPUBAHUE, TUCTUILISALINS,
xpomartorpadus), TpOBEICHUE OYHCTKHA MOBAPEHHOW COJIM; HAOJIOJEHWE U OIKMCAHHE
pe3yJIbTaTOB MPOBEACHUS OMbITA, WUIFOCTPUPYIOMIETO 3aKOH COXPAHEHHS MACCHhI;
CO3/JIaHUE MOJIeiel MOJIEKYJ (IIapOCTEPKHEBBIX).

BakHeuiuue npeacTaBuTe M HEOPraHUYECKUX BelleCTB.

Bo3nyx — cMmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3J€MEHT W MPOCTOE
BelecTBo. Haxoxkaenue kuciopoja B npupoje, GUu3nyeckue 1 XuMUYECKUE CBOMCTBA
(peakuuu ropenusi). Oxkcuawl. IIpumenenue kuciaopoga. CrnocoObl MNOJy4YEHUS
KHCJIOpOJa B J1a00OpaTOpuu M MPOMBINUIEHHOCTU. KpyroBopoT KHUCIOpOoJa B MPUPO/IE.
O30H — aoTpornHas MoAupUKaIII KACIOPOaa.

TernoBoit 3pPexT XuMUYECKON peaklui, TEPMOXUMHYECKUE YPaBHEHUS, IK30- U
SHJOTEPMUYECKHUE peakinu. TOMIMBO: yrojib U MeTaH. 3arps3HeHe BO3yXa, yCUICHUE
NapHUKOBOTO 3 (DeKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bonopon — snemeHT u npocrtoe BemecTBo. HaxoxeHne Bogopoaa B MpUPOJE,
bu3nUeckue U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI moxyueHus. Kuciots u
COJIH.

KonuuectBo BemectBa. Monb. Mousipaast macca. 3akoH ABOTaipo.

MounsipHbIit 00beM Ta30B. PacyeTsl 0 XUMUYECKUM YPaBHEHUSM.

dusnueckne cBorcTBa BoAbl. Bona kak pacrBoputens. PactBopel. HackilieHHbIe
U HEHACHIIICHHbIE PacTBOpBL. Pacmeopumocms eewjecmé 6 6ode. MaccoBasi A0
BEILIECTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOAbl. OcHOBaHUA. Ponp pacTBOpoOB B
MIPUPOJIC U B )KU3HU UesioBeKka. KpyroBopoT Bojbl B Ipupoie. 3arpsisHEHUE MPUPOIHBIX
BoJI. OXpaHa ¥ OYKCTKA IPUPOIHBIX BOJI.

Knaccudpukanuss Heopranuueckux coeauHeHuid. Oxcuael. Knaccudukarus
OKCHUJIOB: cojieoOpasyromuye  (OCHOBHBIE, KHUCJIOTHBIE, am(poTepHble) U
HecosieoOpa3zyrone. HomeHknatypa oOkcuaoB (MEXAyHapoJHas M TpUBUAJIbHAs).
Pu3nyecKrne U XUMUYECKHE CBOMCTBA OKCUIO0B. [loiyueHnne okcuaos.



OcnoBanus. Knaccudukaiyis oCHOBaHUH: TIEIOYN ¥ HEPACTBOPUMBIC OCHOBAHHUS.
Homenknatypa ocHoBaHui (MeXIyHapoaHass U TpuBUaibHas). Du3nyeckue Hu
XMMHUYECKUE CBOMCTBA OCHOBAaHUU. [lomyyeHne OCHOBaHMM.

Kucnotel. Knaccudukanus xuciaor. Homenknarypa KaciaoT (MeXAyHapoIaHas U
TpuBHaJIbHAs ). DU3NYECKUE U XUMUYECKHE CBOMCTBA KUCIIOT. Psii aKTUBHOCTH METaJUIOB
H. H. bekerosna. [1o ny4ueHne KUCIOT.

Comu. Homenknarypa coseit (MexIyHapoHasi U TpUBHAIIbHAS).

dusnyeckrne U XMMUYECKHe CBOMCTBA cosiel. [lomyyenue coiei.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHUMN.

XHUMHUYECKHUM SKCIIEPUMEHT: KAUECTBEHHOE ONPEACIICHUE COIEPKAHUS KUCIOPOaa
B BO3/lyX€; MOJIy4eHHUE, COOMpaHue, paclio3HaBaHUE M WM3YUYEHUE CBOMCTB KUCIOPOJA;
HaOJII0ICHUE B3aMMOJICHCTBUS BEIIECTB C KUCIOPOJOM U YCJIOBHS BO3HUKHOBEHUS U
npeKpalnieHus TopeHus (moxkapa); 03HaKoMJIEHHE ¢ 00pa3llaMu OKCUJIOB U OITUCAHUE UX
CBOWCTB; MOJy4eHUE, COOMpaHHEe, pPACHO3HABAHUE M HU3YUYEHHE CBOWCTB BOJIOPOJIA
(ropenue); B3aumoeiicTere Bogopoa ¢ okcuaoM meau(Il) (Bo3MoxKHO MCIOTB30BaHUE
BHUJICOMATEPUAIIOB); HAOJIOJEHHE O0pa3lloB BEIIECTB KOJIUYECTBOM |  MOJb;
UCCJIEIOBAHUE OCOOEHHOCTEW pPACTBOPEHHUS BEUIECTB C PA3IMYHON PacTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MaCCOBOM JT0JIEN paCTBOPEHHOTO BEIIECTBA;
B3aMMO/ICHCTBHUE BOJIbI C METAJUIaMU (HATPUEM U KaJblueM) (BO3MOXKHO HCIIOIb30BaHUE
BHUJICOMATEPHUAIIOB); OIPEIECICHUE PACTBOPOB KHUCJIOT M IIEJTOYEH C TOMOIIBIO
WHJIMKATOPOB; HCCJIEIOBaHUE OO0pa3l0OB HEOPraHWYECKUX BEIIECTB pa3- JIMYHBIX
KJIAaCCOB; HAOIIOJICHHEe W3MEHEHUS OKPACKW HHJMUKATOPOB B PACTBOpaX KHUCIOT U
niesIo4ei; n3ydeHue B3aumoiectus okcu- aa meau(ll) ¢ pactBopom cepHoO# KUCIOTHI,
KHCJIOT C METallaMH, pPEaKIuid HEeUTpalIn3alnuy; I[OJyYeHUE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTO MeETajyla JPYrMM U3 pPacTBOpa COJIM; pELICHUE
AKCHEPUMEHTAJBHBIX 3aJady 1o TeMe «BaxHelmme KiIacchl HEOPraHUYECKHUX
COEIUHECHUN.

Iepuoanyeckui 3axoH u Ilepuoanuyeckass cucreMa XMMHUYECKUX IJI€MEHTOB
. U. MenaeseeBa. CtpoeHne aToMoB. XHUMHUYeCKasi CBA3b. OQKHCIUTEILHO-
BOCCTAHOBUTEJIbHbIE PEAKIUU.

[TepBbie MOMBITKY KJIAaCCU(PUKALIMN XUMUUECKUX dJIeMEHTOB. [loHsATHE O Tpymmax
CXOJIHBIX DJIEMEHTOB (IIIEJIOYHBIE U IIEJIOYHO3EMEJIbHBIE METAIIIbI, TaJIOT€HbI, UHEPTHHIC
rasbl). DJIEMEHTHI, KOTOPbIE 00pa3yrOT aM(pOTEPHBIE OKCUIBI U THAPOKCHU/IBI.

[Tepunonnueckunt 3akoH. Ilepuonnyeckas cucreMa XxumMu4yeckux anementos /1. 1.
MenneneeBa. KopotkomnepuonHas u amuHHOonepuonHas ¢dopmbl Ilepuognyeckoit
cucteMbl xuMuueckux 31neMeHToB . . Menaeneesa. [lepuoasl u rpynibsl. @u3ndyeckui
CMBICIJI IOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI JIEMEHTA.

Crpoenue atromoB. CoctraB aTomHbIX siaep. M3otonsl. DnexkTpoHbl. CTpoeHUE
AJIEKTPOHHBIX 000JIOYEK aTOMOB MepBbIX 20 XUMHUECKUX 3JIeMEHTOB [lepuoamueckoit
cucrembl JI. M. MenneneeBa. XapakTepuCTHKA XHUMHYECKOIO OJJIEMEHTA IO €ro
noJiokeHuto B [lepuonnueckoi cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS paJuyca aTOMOB XHMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB IO TpyIIaM M MEepUojiaM. 3HAYCHUE
[Tepronnueckoro 3akoHa W I[leproaMYECKOW CHUCTEMBI XUMHUYECKUX SJIEMEHTOB IS
pa3BuTHA HAyKu U IpakTuku. [{. 1. MenneneeB — y4eHbli U TpaKIaHuH.

Xumuyeckass cBaA3b. KoBajneHTHas (modsipHass W HENOJSIpHAsi)  CBSI3b.
DNEeKTPOOTPUIATETbHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.
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Crenenp okucieHuss. OKHCIMTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipomeccsl
OKHUCJIEHUS U BOCCTAaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUN SKCIIEPUMEHT: U3y4YeHHe O0OpaslloB BEIIECTB METAJUIOB H
HEMETAJUIOB; B3aUMOJIEHCTBUE TMAPOKCHIA LIUHKA C PACTBOPAMHU KUCIOT U IIEJIOYEH;
IPOBEJICHHUE OIBITOB, WJUTFOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiiuu pa3noKeHus, COSUHEHHUS ).

MexnpeaMeTHbIe CBS3H.

Peanuzanus MeXnpeaMETHBIX CBsI3ed NMpPHU HM3YYEHUM XHMHUU OCYLIECTBIIAETCS
yepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX IOHATUM, TaK W IOHATHUH,
SBIIIOLUXCSI CHCTEMHBIMHU JUISI OTZIETbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0111ue ecTeCTBEHHO-HAYYHbIE OHATHUS: HAYYHBIN (aKT, TUIOTE3a, TEOPUs, 3aKOH,
aHaJlu3, CHUHTE3, KiacCU(pUKalus, I[EePUOJUYHOCTb, HAOJIOJIEHUE, SKCIIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®uznka: MaTepusi, aToM, JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIWJ, W30TOIBI,
pPaAMOAaKTUBHOCTb, MOJEKYJA, JJIEKTPUUYECKUI 3apsii, BELIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHME BEIIECTBA, ra3, (PU3WYECKUE BEIUUYUHBI, €AUHUIBI U3MEPEHHUS,
KOCMOC, IJIaHETHI, 3B€3/1bl, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOABI, MOJIE3HBIC
MICKOITa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 kiacce

BemecTBo U XUuMHYeCKas peaxkuusi.

[lepuonnueckuii 3akoH. Ilepuoanueckas cucrema XumMuueckux sneMeHToB /. U.
MenpaeneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XMMHUUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaIusl, KAIbIUS U UX COCIMHEHNN B COOTBETCTBUU C
MOJIOKEHUEM AJIEMEHTOB B [lepnoanueckoi CHCTEME U CTPOCHUEM X aTOMOB.

CtpoeHue BemiecTBa: BHUAbl XUMHUYECKOW CBSI3U. THWINBI KPUCTALIAYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAILNIMYECKOW PEIIETKU U BUJIA
XUMHUYECKOU CBS3H.

Knaccuduxanus 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB (MEXAyHApOHAS U
TPUBHAIbHAS). XUMHUYCCKHE CBOWCTBA BEIIECTB, OTHOCAIINUXCSA K Pa3JIMYHBIM Kjlaccam
HEOPTraHWYECKUX COCIMHCHUHN, TCHETUYECKAs CBSI3b HEOPTAaHUYECKHUX BEILIECTB.

Kiaccupukanuss XuMAYeCKUX PeaklMi M0 pa3IMYyHbIM Mpu3HakKaM (110 4ucly U
COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIIECCTB, MO TEIUIOBOMY 3(P(DEKTy, 10 U3MECHECHHIO
CTEIICHEH OKHUCJICHUS XHMHYECKHUX OJJIEMEHTOB, IO OOpPaTUMOCTH, II0 YYaCTHIO
KaTajau3aTopa). IK30- U SHJA0TEPMUUYECKHE PEAKLINH, TEPMOXUMHUYECKUE YPaBHEHUS.

[TonsiTue O CcKOpocTH XUMHUYECKOW peakiuu. [loHsTHE 00 O00paTHUMBIX W
HEOOPATUMBIX XUMHUYECKUX peakiusx. [[OHSITHE O TOMOT€HHBIX U T'e€TEPOTCHHBIX
peakuusix. [lonamue o xumuueckom pasnogecuu. Daxmopwvl, eIuUAOWUE HA CKOPOCHD
XUMUYECKOU peaKkyuu U NOJOHCEHUE XUMUUECKO2O0 PABHOBECUSL.

OKHUCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC peaKkuum, 3JIEKTPOHHBIN OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHOM peakinu. COCTaBICHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEaKIU C UCIOIL30BAaHUEM METO/1a JIEKTPOHHOIO OajaHca.



Teopust 3JIEKTPOJUTUUECKON AUCCOLMAIUMU. DJIEKTPOJUTHI U HERIEKTPOJIUTHI.
Katnonsl, aHumoHbl. MexaHuU3M JUCCOLMALMM BEIIECTB C Pa3IUYHBIMU BUAAMU
XxuMudeckon cBs3u. CteneHs Aucconuanuu. CHIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakiuu moHHOro OOMEHA. YCIOBHUS MPOTEKAHUS pEaklnid MOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIIEHHBIE MOHHBIE ypaBHEHUS peakinil. CBOMCTBA KUCIOT, OCHOBaHUH U
coJiell B CBETE MPEJCTABJICHUN 00 3JEKTPOIMTUYECKON auccouumanuu. KauecTBeHHbIe
peakiuu Ha UOHBI. [lonsamue o eudpoause coeil.

XUMUYECKHN JKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEIAMH KPUCTAILIMYECKHUX
pEIIEeTOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMeTauioB (rpadura U ajiMasa),
CIOKHBIX BEIIECTB (XJIOpHAAa HATpHsl); MCCIEOBaHUE 3aBUCUMOCTH CKOpPOCTH
XUMHUYECKOM peakuuMd OT BO3ACHCTBUSA pa3iMuHbIX (AKTOPOB; HCCIEIOBaHUE
AIEKTPONPOBOIHOCTH PaCTBOPOB BELIECTB, MPOLIEcca AUCCOIUALIAN KUCIIOT, IIEI0YEN U
cojiei  (BO3MOXKHO  HCIIOJb30BAaHUE BHUICOMATEPUAJTIOB); IIPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOLIUX TPU3HAKU MPOTEKaHUs peakuid MOHHOro oOMeHa (oOpa3oBaHuUE
ocajika, BbIJEJIECHUE Ta3a, 00pa30BaHUE BOJIbl); OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakiuid  (TOpeHue, peakluu pas3sIoKEHUs,
COCJMHEHUS); PACIIO3HABAHUE HEOPTaHMYECKUX BEIIECTB C MOMOIIBI KAaYECTBEHHBIX
peakiuii Ha UOHBI; PEIICHUE AKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTausibl 1 MX coeIMHEHMUS.

OO6mast  xapakrtepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHSI  aTOMOB,
XapaKTepHbIe CTeNeHn okuciieHus. CTpoeHne u (u3n4ecKue CBOMCTBA MPOCTHIX BEIIECTB
— TaJIOreHoB. XHUMHUYECKHE CBOWCTBA Ha IMpUMEpPE XJopa (B3aUMOACIHCTBHE C
MeTaJlJIaMU, HEMETAJUIaMU, 11esiouamu ). XsopoBoaopoa. ComsiHast KUCI0Ta, XUMUYECKHE
CBOWCTBA, MOJY4YEHHE, TPUMEHEHHE. JIefiCTBHE XJIOpa U XJIOPOBOJOPOJia HA OPraHu3M
yesoBeka. BaxHelime XJI0puIbl U UX HAXOXKIECHUE B IPUPOJE.

O6miast xapakrepuctuka 537eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUSI.

CrpoeHue u pu3nuecKre CBOMCTBA MPOCTHIX BEIIECTB — KHUCIO POJa U CEPHI.
AnnorponHble MOAUGUKAIMU KHCIOpoAa W Ccepbl. XUMHYECKHE CBOWCTBA CEPBHI.
CepoBos10pOJI, CTpOCHHE, (PU3MYECKUE U XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK
MPEJACTABUTENIM KUCIOTHBIX OKCUIOB. CepHasi KHUCIO0Ta, (PU3MUECKHE U XUMHUYECKUE
CBOMCTBA (00IIME KaK MPECTABUTEINSI Kjlacca KUCIOT U cnenuduieckue). XuMHUUECKUE
peaKIuy, JIeXxKaIIle B OCHOBE MPOMBIIIJIEHHOTO CIOC00a MOJyYeHHsI CEPHON KHUCIIOTHI.
[Ipumenenue. Conn CEpHOM KHUCJIOTHI, KAadyeCTBEHHash peakius Ha CyJb(ar-HoH.
Haxoxnenue ceppl M €€ COCAMHEHUWW B TpUpojae. XUMHYECKOE 3arpsi3HCHUE
OKpY>Kalolllel Cpelibl COETUHEHUSIMU CEPbI (KUCTOTHBIE JOK/HU, 3arPSI3HEHUE BO31yXa U
BOJIOEMOB), CIIOCOOBI €r0 MPEJOTBPAIICHHUS.

OO6mrast xapaktepucTuka odieMeHToB VA-rpynmnbl. OCOOCHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUSI.

A30T, pacmpocTpaHeHue B MpUpoAe, (U3MYECKHE U XUMHYECKHE CBOMCTBA.
Kpyrosopot azora B mpupoje. AMMHAK, €ro (U3UYECKUEe U XUMHUYECKHE CBOICTBA,
noiyueHue u npumeHenue. Coau aMMOHMS, UX (GU3NYECKUE U XUMHUUYECKUE CBOMCTRA,
npuMeHeHue. KauecTBeHHass peakivsi Ha HOHBI aMMOHHMS. A30THas KHCJIOTa, €€
nojyuyeHue, GU3MYECKUEe U XUMUUYECKUE CBOMCTBA (0OIIME Kak MpeIcTaBUTENs Kiacca
KUCJIOT U cnenududeckue). Mcnonb3oBaHUe HUTPATOB W COJIEM aMMOHHUS B KayeCTBE
MUHEPAIbHBIX  yAOOpeHHi. XUMHUYECKOe 3arps3HEHHE OKpY’XKAroIled  cpembl
COEAMHEHUSIMU a30Ta (KUCJIOTHBIE JTOK/IH, 3aTPSI3HEHUE BO3/lyXa, IOYBBI U BOJJOEMOB).
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®ocdop, amnorponHsle Moaupuxammu docdopa, PuU3NUECKHEe U XUMHUYECKUE
cBorictBa. Oxcupa docdopa(V) u dochopHas kucimora, PU3NUECKHE U XUMHUCCKUE
CBOIiCcTBa, moyuyeHue. Mcnonb3oBanue ¢pocdaTtoB B KaueCTBE MUHEPATBLHBIX yI00pEHUIA.

Obmas xapaktepuctuka 3JeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHUSI.

VYrinepon, amIoOTpONHBIE MOAM(PHUKAIMU, PacIpOCTpaHEHHWE B  TMPHUPOJE,
dbu3nueckue U XUMUUecKue cBorcTra. Ancopouus. KpyroBopot yriepojaa B mpupo/e.
Oxkcunpl yriaepoaa, ux (pu3Myeckue U XUMUYECKHE CBOWMCTBA, JIEWCTBHE Ha >KUBBIC
OpraHu3Mbl, TOJIYYCHHE M TMPUMEHEHHE. DKOJOTMYECKHE MPOOJIEeMbl, CBSI3aHHBIE C
okcugoMm yriaepoaa (IV); rumoresa rinobanbHOro MOTEIJICHUS KJIMMAaTa; MapHUKOBBIN
abdexT. YroiapHas KUCIOTa U €€ COJu, UX (U3MUYECKUE W XUMHUYECKHE CBOWCTBA,
noyiyueHue u npumeHenue. KauectBennas peakius Ha kKapOoHaT-uoHsbl. Mcnonb3zoBanue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHayanbHbIE TMOHSATUS OO0 OPraHWYECKUX BEIIECTBAX KaK O COCAMHEHHUSIX
yriepoja (MeTaH, 3TaH, 3THJIEH, alleTWIECH, 3TaHOJI, IITMUEPHUH, YKCYCHasl KUCIoTa). Mx
cocmag u xumudeckoe cmpoerue. [1oHATHE 0 OMOIOTrMYECKU BaXKHBIX BELIECTBAX: AKUPAX,
Oeyikax, YIrieBOJaxX — M UX pOJHM B KU3HU 4elloBeKa. Mamepuanvroe eounHcmeo
OpP2aHUYECKUX U HeOP2aAHUYECKUX COeOUHEHUII.

KpemHuii, ero ¢puznyueckre 1 XUMHYECKHE CBOMCTBA, MOJYyUYE€HUE U PUMEHEHUE.
Coenunenust kpeMHus B npupoje. O6mue npencrapieHust 06 okcuae kpemuus (IV) u
KpeMHUeBOW kuciote. CulIMKaThl, HUX HCIOJb30BAHME B OBITY, MEIUIIMHE,
MPOMBIIIUICHHOCTU. BaowcHetiuiue cmpoumenbHble Mamepuavl. Kepamukd, CmeKio,
yemenm,  bOemon,  oicenezobemon.  Ilpobremvt  6e30naACHO20  UCNONBL30BAHUS
CMPOUMeNbHbIX Mamepuaios 8 N0BCEOHEBHO HCUHU.

XUMUYECKUI 3KCIEPUMEHT: H3yuyeHUE OO0pa3lOoB HEOPraHUYECKUX BEIIECTB,
CBOICTB COJISIHOM KHUCIJIOTBI; IIPOBEJEHUE KAaUE€CTBEHHBIX PEaKIMi Ha XJIOPHUA-UOHBI U
HaOJIOICHUE TMPU3HAKOB KX NPOTEKAHMS; OMbBITHI, OTpaXarone (Q(U3HUECKUE MU
XUMHUYECKHE CBOWCTBA TajJOr€HOB U HX COEIMHEHHHA (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB);  O3HAKOMJIEHHE C o0pa3iamMu  XJOpuaAOB  (TaJOTEHUIOB);
O3HAaKOMJIEHHME C oOpa3liaMH Cepbl U €€ COCIMHEHHUSIMH (BO3MOKHO HMCIOJIb30BAaHUE
BUJICOMATEpUAIIOB); HAOJIIOJCHUE TMpolecca OOyIJMBaHUs caxapa TMOJ JeHCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOM KHMCIIOTHI; U3yUYE€HUE XUMHUUYECKUX CBOWMCTB pa30aBI€HHOMN
CEpHOI KHMCIIOThI, TPOBEICHNE KaUeCTBEHHOW peakluy Ha CyJb(haT-uOH U HaOI0eHIE
IpU3HaKa ee MPOTEKaHMsI; O3HAKOMIIEHHE ¢ (PU3UYECKHUMH CBOMCTBaMH a30Ta, Gochopa
U UX COeAMHEHUM (BO3MOXKHO MCITOJIb30BAaHUE BUICOMATEPUAIIOB), 00Opa3iaMy a30THBIX
1 ¢pochOopHBIX yI00peHU; TToJTydeHre, CoOupaHue, paclio3HaBaHKUE U U3yUEHHE CBOMCTB
aMMUaKa; TPOBEJICHUE KAaYeCTBEHHBIX pEaklMii Ha HMOH aMMoHus U ¢docdhaT-uoH u
M3y4YE€HUE MPU3HAKOB UX MPOTEKaHMS, B3aUMOJCUCTBUE KOHUECHTPUPOBAHHOW a30THOM
KHCJIOTBI ¢ MEBIO0 (BO3MOXHO HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB); U3YUYEHUE MOJEIEN
KPUCTaJUIMYECKUX PELIETOK anMasa, rpadura, QpysepeHa; 03HaKOMIIEHUE ¢ TIPOLECCOM
a7copOLIMM  PAaCTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
POTHUBOra3a; NoJy4yeHue, COOMpaHue, paclio3HaBaHUE U U3yYEHUE CBOMCTB YTIIEKUCIIOTO
ra3a; MmpoBe/ICHHE KaueCTBEHHBIX Peakluil Ha KapOOHAT- U CUIIMKAT-UOHBI U U3YUEHUE
OPU3HAKOB WX  MNPOTEKaHWs; O3HAKOMJIEHHE C  TOPOAYKUMEH  CUIIMKATHOMN
IPOMBIIIUICHHOCTH; PpEIIEHUE HKCIIEPUMEHTAIbHBIX 3a1ady 1o Teme «Baxuelmme
HEMETAILJIbl U X COCTUHEHUS.
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10 xkxacce

MeTaiibl 1 UX COEIMHEHMS.

OO0mias xapakTepuCTUKa XUMUUECKUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUU X
noJjiokeHus B Ilepronnueckon cucreme xumuueckux aneMeHToB . 1. Menneneesa u
crpoeHusi atomoB. CTpoeHue MeTauioB. MeTauiMdeckass CBsI3b M MeETajuIM4yecKas
KpUCTaJUIMYECKasg peueTka. OJICKTPOXUMHYECKUN psifl HaANpsKEHUW MeTal JIOB.
dusnyecKkue 1 XMMUYECKUE CBOMCTBA MeTaiTIoB. OOI11He CrTocOoObI MOTYyYeHHUS METAJIOB.
[ToHsATHE O KOPPO3UU METAILJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CriiaBbl
(cTanb, 4yTyH, TIOPATIOMUHNM, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIIICHHOCTH.

[llenounsie meTabl: TOJOXKEHHE B lleproanyeckor CUCTEME XUMHUUYECKHUX
anemeHToB [[. WM. MeHneneeBa; CTpoeHME HX aTOMOB; HAXO0XJICHUE B IPUPOJE.
®du3nyeckue M XMMHUYECKHE CBOMCTBAa (Ha mpumepe HaTpus W Kanust). OKcuabl H
TUJIPOKCUIBI HATPUA U KaJnsl. [[puMeHeHne MET0YHBIX METAIJIOB U UX COCTUHEHUM.

[{erouyHO3EeMENBbHBIE METAJLIBI MATHUM U KAJIBIIMI: TIOJIOkKEHNE B [lepnoanyeckon
cucTeMe XuMHuieckux 31eMeHToB /1. 1. MenaeneeBa; CTpoeHHE UX aTOMOB; HAX0KICHUE
B mnpupone. Pusnyeckne U XMMHYECKME CBOMCTBA MarHus M Kajublus. Baxuxenmue
COCIMHEHMS Kalbliusl (OKCHJ, THAPOKCUJ, coyin). KEeCTKOCTh BOABI M CIOCOOBI €€
YCTPaHEHUS.

AJOMUHUIN: T0JI0’keHUE B [lepnoandeckoi cucteMe XUMHYECKUX 3JIEMEHTOB /I,
N. MeneneeBa; CTpoeHUE aTOMA; HAXOXKIeHUE B Ipupoae. PU3nuecKue 1 XUMUYECKUE
CBOMCTBa amtoMUHMsI. AMGBOTEPHBIE CBOMCTBA OKCHA U THUIPOKCHIA ATTFOMUHUSI.

Kenezo: nonoxkenue B Ileproandeckoil cucreme XxumMudeckux sneMeHToB /Jl. 1.
MenaeneeBa; CTpOEHHE aTOMa; HaxXOXJAE€HUE B npuponac. Ou3nueckue u XMMHUYECKUE
cBolicTBa xene3a. Oxcuibl, ruapokcu bl U conu xenesa (1) u xenesa (III), ux cocras,
CBOWCTBA U MOJIYYECHUE.

XUMUYECKUM SKCIIEPUMEHT: 03HaKOMJIEHHE ¢ oOpas3liaMu MeTajl- JIOB U CILJIABOB,
X (pU3MYECKUMH CBOMCTBAMU;, U3YyUCHHE PE3YJIbTATOB KOPPO3UU METAUIOB (BO3MOXKHO
MCIIOJIb30BaHUE BUCOMATEPUAIOB), OCOOCHHOCTEN B3aUMOACHCTBHS OKCHIA KNI U
HATpHs C BOAOU (BO3MOKHO UCTIOJIb30BAHUE BUICOMATEPHUAIIOB); UCCIICIOBAHUE CBOMCTB
YKECTKOU BOJBI; IIPOIIECCa TOPEHHS KEJIEe3a B KUCIO- poAe (BO3MOKHO HCIOJIb30BAaHUE
BHJICOMATEPHUAIIOB); IPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIUI HA NOHBI (MarHus,
Kanmplus, amomunus, nuHka, xenesa(ll) w xenesa(Ill), memu(Il)); nabGmronenue u
OINMCAHUE MPOLECCOB OKPAIIMBAHUS IUJIJAMEHUM HOHAMU HATpUsl, Kalaus W KaJbLUs
(BO3MOXXHO HCITOJIb30BAaHUE BUJIEOMATEPUATIOB); MCCIIeIOBaHUE aM(OTEPHBIX CBONCTB
TUAPOKCHAA ATFOMUHUA U TUAPOKCHUIA IMHKA; PEIICHUE YKCIIEPUMEHTAJIbHBIX 3a/1a4 110
Teme «BakHelIe MEeTaJUTbl U UX COCTUHEHUSD.

XHMHUS ¥ OKpPY:KaoUas cpeaa.

Hosbele marepuansl u TexHosiorud. BemectBa M marepualbl B NOBCEIHEBHOMN
)KU3HM YelioBeKa. XHMHMS W 370poBbe. be3omacHoe HCHob30BaHHWE BEIIECTB U
XUMHUYECKUX peaknuit B ObiTy. IlepBas mnomoip NOpU XUMHYECKHX OXOTaX M
oTpaBiicHUsIX. (OCHOBBI 3KOJIOTUYECKONW T'PaMOTHOCTH. XHMHUYECKOE 3arps3HCHUE
OKpYy>Karollen cpesibl (MmpenenbHas gomnyctuMas konueHtpanus Bemects — [1JK). Posb
XUMUU B PEIICHUH SKOJIOTUIECKUX TIPOOIIEM.

[IpupogHbie HWCTOYHUKH YTJIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, HEPTH),
MPOYKTHI UX TIEPEPAOOTKH, UX POJIb B OBITY U IPOMBIIIIECHHOCTH.
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XUMUYECKUN HKCIEPUMEHT: HM3y4YeHHE OOpa3lloB MaTepHaloB (CTEKIIO, CILIABBI
METAJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI).

MexnpeamMeTHbie CBSA3M.

Peanuzamust MeXNpeAMETHBIX CBsI3€d MpPHU HM3YyYEHUH XHUMHUU OCYLIECTBIISAETCS
4yepe3 MCIOJb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYyYHBIX MOHATHUH, TaK W TOHSATHH,
SIBJIAIOIINXCS] CHCTEMHBIMH TSI OTAETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHUKJIA.

OO0111ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIN (PaKT, TUIOTE3a, 3aKOH, TEOPHU,
aHaJln3, CHUHTE3, KiacCupuKauus, TI[EPUOJUYHOCTh, HAOIIOJECHUE, DSKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHHUE, MOJENb, SIBICHUE, MapHUKOBBIM >PQEKT, TEXHOIOTHs,
MaTepuanbl. Du3uka: MaTepus, aTOM, AJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKIUJ,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, JJEKTPUUECKUW 3apsia, IPOBOJHUKH,
HOJyIPOBOJHUKH, TUAJIEKTPUKHU, (POTOIJIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHoOe
COCTOSIHME BEIIECTBA, ra3, pacTBOp, PaCTBOPUMOCTb, KPHUCTAUIMYECKas pEIIETKA,
CIUIaBbl, (PM3MUYECKUE BETUYHMHBI, €AUHULBI U3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO,
IJIaHEeTHl, 383161, COHIIC.

buonorusa: ¢otocuHTe3, abIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHbIC
yI00peHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTA TEJIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, rugpochepa, MUHEpasbl, TOPHbBIE MOPOABI, IMOJIE3HBIE
UCKOTIaeMbl€, TOIUIMBO, BOJTHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O
HPEAMETA «XUMMUSA»

JIn4YHOCTHBIE pe3y/IbTaThl

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS YYEOHOTO MpeaMeTa « XUMHUSD) JOCTUTAIOTCS
B C€IMHCTBE Yy4YeOHON W BOCHHMTATEILHOM JEATEIbHOCTH B COOTBETCTBUU C
TPaJAMLIMOHHBIMU POCCHUICKMMH COLHOKYJIBTYPHBIMH M JIyXOBHO-HPaBCTBEHHBIMU
LHEHHOCTSAMHU, TPUHATBIMA B OOIIECTBE NpaBWJIaMH M HOPMaMu [OBEICHUS U
CHOCOOCTBYIOT ~ MpoIleccaM  CaMOIIO3HAHUS, CaMOpPa3BUTHS W COLMAIM3ALUU
o0yJaroImxcs.

JIMYHOCTHBIE Pe3yibTaThl OTPAXKAIOT CHOPMUPOBAHHOCTh, B TOM UHCJIE B YACTH:

Ilampuomuueckozo 6ocnumarus. IEHHOCTHOIO OTHOIIEHUS K OT€YECTBEHHOMY
KyJbTYpPHOMY, HMCTOPUYECKOMY MW HAyYHOMY HAacJIEIMI0, IOHMMaHUS 3HAYCHUS
XUMUYECKOM HayKHh B JKM3HU COBPEMEHHOI'O OOIIeCTBa, CIOCOOHOCTH BIIAJETh
JIOCTOBEpHON HWH(poOpMaIell 0 MEepelOBbIX TOCTHKEHHUSIX U OTKPBITHSIX MHPOBOH U
OTEUECTBEHHOW XMMHUHU, 3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 YCTpOMCTBE MUpa
1 00111eCTBA.

I'padsicoanckozo éochumanus: IPEACTABIEHUS O COLMAIbHBIX HOPMAaxX U MpaBUiIax
MEXJIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTHMBE, KOMMYHMKATUBHOM KOMIIETEHTHOCTH B
OOLIECTBEHHO TMOJIE3HOM, y4eOHO-HCCIeA0BaTEIbCKOM, TBOPUECKONM M JIPYrUX BHJAX
JESTEIbHOCTH; TOTOBHOCTM K Ppa3HOOOPAa3HOW COBMECTHOM JEATENBHOCTH IMpH
BBIMIOJJHEHUHM  Y4YEOHBIX, T[IO3HABATEIbHBIX  3aJa4, BBINOJIHEHWH XUMHUYECKHX
HKCIIEPUMEHTOB, CO3/IaHUU yUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMONOHHUMAHUIO U
B3aMMOIIOMOIIH B MpOLIECCe ITON yueOHOM! 1eATeIbHOCTH; TOTOBHOCTH OLICHUBATh CBOE
NOBEJEHUE U TIOCTYIIKH CBOMX TOBAPHILEH € IMO3UIIMH HPABCTBEHHBIX U IIPABOBBIX HOPM
C Y4ETOM OCO3HAHUSA ITOCIEACTBAN ITOCTYIIKOB.

Llennocmu nHayuHo20 NOZHAHUA:
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o MHPOBO33PEHYECKUX NIPEACTABICHUN O BEIIECTBE U XUMUYECKON PEaKIIMH,
COOTBETCTBYIOLIUX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABIIAIOLIUX OCHOBY
JUIS TIOHMMAaHHUS CYIIHOCTH HAyYHOW KapTHHBI MHpA; MPEACTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHSA IIPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C IPUPOIHON CPESIOH, O
pOJIM XMMUU B ITIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

o II03HABATEJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA [TOJIyYE€HUE HOBBIX 3HAHUH 110
XUMHH, HEOOXOIUMBIX JIJIs1 OOBSICHEHHS HA0JII01a€MbIX IIPOLIECCOB U SIBJICHUIA;
o MO3HABATENIbHOM, MH()OPMAIIMOHHOW M YUTATENBCKON KYyJNbTYypbl, B TOM

YHClIe HaBBIKOB CAMOCTOATEIBHOW paboThl € y4eOHBIMU TEKCTaMH, CIIPABOYHOM
JUTEPATYPOM,  JOCTYNHBIMHM  TEXHUYECKUMHU  CpPEACTBAMU  HMH(DOPMALMOHHBIX
TEXHOJIOTHI;

o uHTEepeca K OOYyYEeHHUIO W TO3HAHMIO, JHO003HATEILHOCTH, TOTOBHOCTU U
CIOCOOHOCTH K caMO0Opa30BaHUIO, MPOCKTHON U MCCIIEI0OBATEIbCKON IEITEIbHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPaBIICHHOCTH U YPOBHSI 00y4YEHUS B JaJIbHEHIIIEM;

Dopmuposanusi  Kyibmypvl — 300p06bsi;  OCO3HAHUS  IEHHOCTH  SKHU3HH,
OTBETCTBEHHOT'O OTHOUIEHMSI K CBOEMY 3/I0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3
KU3HH, OCO3HAHUS MOCIEACTBUM W HENPUATUSA BPEIHBIX NpPUBBIYEK (YNOTpeOJaeHus
aJIKOT0JIs1, HAPKOTUKOB, KypEeHHs ), HEOOXOAMMOCTHU COOIIO/ICHUSI TTpaBUl 0€30MaCHOCTH
IpU OOpAILIEHUN ¢ XUMUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

Tpyoosoeo éocnumanus: UHTEpECa K MPAKTUYECKOMY HM3YyYEHHIO TpodeccHil u
TpyJla pa3JInyHOro PoJia, YBaXKEHUE K TPYAY U pe3yJibTaTaM TPYAOBOM JNEATEIbHOCTH, B
TOM YHCJIE HAa OCHOBE MPUMEHEHMS MPEIMETHBIX 3HAHUA MO XWUMHUH, OCO3HAHHOTO
BbIOOpAa WHIMBUIYAIbHOW TPAEGKTOPUU MPOJOJDKEHUS OO0pa3oBaHUA C  Y4ETOM
JUYHOCTHBIX HHTEPECOB U CHOCOOHOCTHM K XHMHH, OOLIECTBEHHBIX HHTEPECOB U
HOTPEOHOCTEH; ycrenHON NpodecCUOHANBbHOMN ASSITEIbHOCTU U Pa3BUTHSI HEOOXOAUMBIX
YMEHH; TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCUOHANBHOM CPEIE;

IKon02u1ecko2o0 60CNUMAHUA:

o HKOJIOTUYECKHU LIENeCO00Pa3HOT0 OTHOIIEHUS K MPUPOJE KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIEeCTBOBaHMS, MOHUMAHUS LIEHHOCTU 30pPOBOT0O U
Oe3zomacHOro o0pas3a JKU3HU, OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY
(bU3MYECKOMY U MICUXUYECKOMY 3/10POBBIO, OCO3HAHUS LIEHHOCTH COOJIIOACHUS TPABUII
0e30macHOro NoBeACHUS ITPU padOTE C BEIIECTBAMMU, a TAK)KE B CUTYALMSIX, YT POKAIOIIUX
3I0POBBIO U )KU3HU JIIOJICH;

o CHOCOOHOCTH MPUMEHSThH 3HAHMSI, MOTyYaeMble IPU U3YUYEHUN XUMUH, JIJIS
pelIeHus 3a/1a4, CBSI3aHHBIX C OKPYKArOIIEH NMPUPOJIHOW CPENOH, MOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPbl, 0CO3HAHUS INT00ATBLHOTO XapaKTepa SKOJIOTHUECKHUX MpodsieM
Y IIyTEW UX pELIECHUs TOCPEICTBOM METOA0B XUMUU;

o HKOJIOTUYECKOTO  MBILUIEHUS, YMEHHUS PYKOBOJICTBOBATHCS WM B
[103HABaTEIbHONW, KOMMYHUKATUBHON U COLIMAIBHOM ITPAKTHUKE.

CrnenuajibHble TUYHOCTHBIE Pe3yJIbTAThI:

° YMEHHUE COMOCTABJIATh 3PUTENIbHBIEC BIECUATICHUS C YUYETOM MOJYyYEHHBIX
3HaHUH 00 OCOOEHHOCTSIX CBOETO 3PHUTEIBHOTO BOCTIPHUATHS, HAa OCHOBAaHUU
cOpPMUPOBAHHBIX MPEACTABICHUNH O TMpeaMeTax U SBJICHUSX OKpYyKarollen
JICUCTBUTEIILHOCTH;

° C()OPMUPOBAHHOCTh MOTHBAIlMM K OOYYEHHIO M LieJeHANpaBICHHON
NIO3HABATEJILHOM AESITEIIbHOCTH;
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° CIOCOOHOCTh K OCMBICIIEHUIO W Aud@epeHnuanuyn KapTUHB MHpa, €€
BPEMEHHO-TIPOCTPAHCTBEHHOW OpraHU3aI1H.

MeTanpeaMeTHble pe3yJbTaThl

B cocraBe MmeTampeIMETHBIX pe3yJbTAaTOB  BBIACIAIOT 3HAYMMBIE IS
dbopMHUpPOBaHUS MHUPOBO33PEHUST OOIICHAYYHBIC TMOHSATHS (3aKOH, TEOPHs, MPUHIIHII,
runoTe3a, (akt, cucTema, MpOoIecC, IKCIEPUMEHT U Jp.), KOTOPhIE UCIOIB3YIOTCS B
€CTECTBCHHO-HAYYHBIX YUCOHBIX MPEAMETax W MO3BOJISIIOT HA OCHOBE 3HAHWNA M3 ATHX
npeaMeToB (OPMHUPOBATH MPEICTABICHUE O IEJIOCTHOW HAyYHOW KapTWHE MHUpa, U
yHHUBEpCajdbHbICe  yueOHbIE  JeWCcTBUsA  (TMO3HABATENbHBIC, KOMMYHHUKATHBHBIC,
pETYISITHBHBIE),  KOTOpPbIE  OOECHeunMBalOT  (OPMHPOBAaHWE  TOTOBHOCTH K
CaMOCTOSITEIIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YICOHOU e TSIBHOCTH.

MeTtanpeaMeTHbIE PE3yJbTaThl OCBOSHHUS Y4eOHOTO TMpenMera «XUMUs»
OTpaXKaroT OBJIAJICHUE YHUBEPCATHLHBIMH MIO3HABATEILHBIMY ICUCTBUSIMU, B TOM UHCJIC:

baszoevimu nocuueckumu oeticmeusamu.

o YMEHHEM HCIIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHHUS TTPU OCBOCHUHU
3HAHWH: PacCKpPhIBATh CMBICT XUMWYECKUX TOHATHHA (BBIICTATh WX XapaKTCPHBIE
MPU3HAKH, yCTAHABIMBATH B3AUMOCBS3b C IPYTUMH MOHSATUSIMU ), UCTIOJIB30BATh TOHITHS
JUTsl OOBSICHEHUSI OTJICIBHBIX (DAKTOB U SBJICHUI; BEIOUPATh OCHOBAHUS U KPUTEPUU JIJIS
KIaccu(UKanMu XUMUYECKUX BEIIECTB U XUMHYECKUX PpEaKIUil; yCTaHABJIMBATh
MPUYUHHO-CJICICTBEHHBIE CBSI3U MEXIY OOBEKTaMHU H3YUEHHUS; CTPOUTH JIOTHUYECKUE
paccyxleHus (MHIYKTUBHBIC, JIIyKTUBHBIC, IO aHAJOTUH); JeiaThb BBIBOJABI U
3aKITIOYEHUS;

o yMEHHEM TPUMEHSATh B TMPOIECCE TO3HAHUS MOHATUSA (TIPEIMETHBIE M
MeTaIpeIMETHBIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJCIH, HWCIIOIb3yEeMbIe B XHUMUH,
peoOpa3oBeIBATh IMIUPOKO TPHUMEHSIEMBIE B XUMHUU MOJIEIBHBIC TPEICTABICHUS —
XUMUYECKUN 3HaK (CHMBOJI DJIEMEHTA), XUMUYecKas (hopMyJsia U ypaBHECHHE XUMUYICCKON
peakiy — TPH PEIIeHUH yueOHO-TI03HABATEIBHBIX 3aa4; ¢ YIYETOM ITHUX MOJIETBHBIX
MPEICTABIICHUN BBISBISATh M XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKUA H3Y4aeMbIX
00BEKTOB — XHWMHUYECKMX BEIIECTB W XWMHUYECKHX PpEaKIMil; BBIABIATH OOIIUE
3aKOHOMEPHOCTH, TMPUYUHHO-CIICJCTBEHHBIE CBSI3M W TPOTUBOPEUUS B HU3YYAEMBIX
Mpolieccax M SBICHUAX; Mpejiaratb KpUTEPUH VISl BBISBJICHHS dTUX 3aKOHOMEPHOCTEHN
U TPOTUBOPEYMI, CAMOCTOSITEIBLHO BBIOMpaTh CHOCOO pelieHuss y4eOHOH 3amauu
(cpaBHHMBATh HECKOJIbKO BapUAHTOB pPEIICHUS, BBHIOMpATh HamOoJiee MOIXOJSANTUN ¢
y4ETOM CaMOCTOSITEIIEHO BBIICIICHHBIX KPUTEPHEB);

baszosvimu uccnedosamenbckumu 0eucmeusmu:

o YMEHHEM HCII0Ih30BaTh MOCTABIICHHBIE BOMIPOCH B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TaK)Ke B KauyeCTBE OCHOBHI I (POPMUPOBAHUS THIOTE3BI IO MPOBEPKE
MPaBUIILHOCTH BBHICKA3bIBAEMBIX CYKIICHUIA;

o NpUOOpPETEHUE OIbITa MO TJIAHUPOBAHHIO, OPTaHW3AIMA U TIPOBEICHUIO
YYCHHUECKUX SKCIIEPUMEHTOB: yMEHHUE HA0II0AaTh 32 XOJ0M MPOIecca, CAMOCTOSITEIIbHO
MIPOTHO3UPOBATH €r0 Pe3yIbTaT, HOPMYIUPOBATH 000OIICHUS M BEIBOBI 10 pE3yJIbTaTaM
POBEEHHOTO OTBITA, UCCIIEOBAHUS, COCTABIISATH OTUYET O MPOJICTAHHON paboTe;

Pabomotui c ungpopmayueti:

o yMEHHEM BBIOMPATh, aHAJIM3UPOBATH U MHTEPIPETHUPOBATH HH(POPMAIIHIO
pa3sIMYHBIX BUIOB M (OpPM TIPEACTABIICHUS, IMOJYYaeMYH0 HM3 Pa3HBIX HCTOYHUKOB
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(Hay4HO-TIOIyJIApHAs JUTEepaTypa XUMHUYECKOIO COJEp>KaHUs, CIpaBOYHbIE MOCOOWS,
pecypcbl MIHTEpHETa); KPUTUYECKHM OLEHUBATH MPOTUBOPEUYMBYIO M HEAOCTOBEPHYIO
uH(pOpPMAIIHIO;

o YMEHHUEM MPUMEHSTh Pa3IuyHbIe METO/bI U 3aMPOCHI PU MTOUCKE U 0TOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JJIsI BHITTOJIHEHHS YYEOHBIX U
MO3HABATENIbHBIX 3aJlay OINpPEACIEHHOr0 THUMA; NPUOOpPETeHHE OmbiTa B 00JaCTH
UCIIOJIb30BaHUsI ~ MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH,  OBJIAJCHUE
KYJIbTYPOU aKTUBHOT'O UCITOJIb30BAHUS PA3IMYHBIX [IOUCKOBBIX CUCTEM; CAMOCTOSITENILHO
BBIOMpATh ONTUMAIbHYIO (OpMYy TNpe/CTaBieHUs HH(DOpPMAIMU U WILTIOCTPUPOBATH
peraemMbie 3a7a4i HECTIOKHBIMU CXEMaMU, JuarpaMMaMu, IpyruMu popmamu rpaduku
1 UX KOMOMHAIUSIMH;

o YMEHUEM HCIOJb30BaTh M aAHAJIU3UPOBaTh B IIpoliecce Y4eOHOU U
UCCIIEIOBATENLCKON  JCSTEIbHOCTH HMH(POPMAIMI0 O BIUSHUM MPOMBINIICHHOCTH,
CEJIBCKOI0 XO35MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY KAIOIIEH TPUPOJHON CPEbL;

VuusepcanbHbiMu KOMMYHUKAMUBHBIMU OCUCTNBUAMU.

o YMEHHMEM 3aJaBaTh BOIPOCHI (B XOJA€ Juajiora W/WIW IJUCKYCCHU) IO
CYILECTBY 00CyX)AaeMOol TeMbl, (OPMYJIHUPOBATh CBOU MPEIJIOKEHUS OTHOCUTEIHHO
BBIIIOJIHEHHUS NTPEIJIOKEHHON 3a/1a4u;

o OpUOOpETEeHUE  OMNbITa  NPE3EHTAMU  PEe3yJbTAaTOB  BBINOJHEHHUS
XUMHUUYECKOTO OJKCHepuMeHTa (J1abopaTOpHOrO OMbITa, Ja0opaTopHOl pabdoOThl MO
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, YUEOHOTO MPOEKTA);

o 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMU I1I03HABATEIBHOU U
UCCJIEIOBATENBCKON JIEATENBHOCTH MPHU PEIIEHUN BO3HHUKAIOLIMX IPOOJIEM Ha OCHOBE
yuéra OOIIMX MHTEPECOB U COIJIaCOBaHMS MO3ULMM (00CYXIeHUs, 0OOMEH MHEHHUIMH,
«MO3TOBBIE HITYPMBbD», KOOPJIANHALUSA COBMECTHBIX ACHCTBUM, ONPEACICHUE KPUTEPHEB
10 OIICHKE Ka4eCcTBa BBIIIOJHEHHOW padOThI U 1Ip.);

Vuueepcanonvimu pe2yiamusHulMu 0eucmeusimu:

o YMEHUEM CAMOCTOSITENBHO ONMPEAENATh UEIN AeATEIbHOCTH, MIIAHUPOBATh,
OCYLIECTBIISATh, KOHTPOJMPOBATH MU TNPHU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO
NesTEeIbHOCTb, BBIOMpaTh HambOosiee A(DPEKTUBHBIE CIOCOOBI pPEIICHUS YYEOHBIX U
MO3HABATENIbHBIX  3aJlay, CaMOCTOSITEIbHO  COCTaBJIATh WM  KOPPEKTUPOBATh
MIPEJIOKEHHBIM aJITOPUTM JIEWCTBUM INPU BBINIOJHEHUN 33JaHUN C YYETOM IOJyYEHHUS

HOBBIX 3HAHUN 00 HU3Y4aeMBIX OOBEKTAX — BEHIECTBAX W PEAKIMIX; OIICHUBATh
COOTBETCTBUE ITOJYYEHHOIO pe3ysbTara 3asiBJICHHOU LEIN;
o YMEHUEM HCIIOIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, MPEIJIaracMbie B

YCIIOBUM 33/IaHUMU.
CrnenuanbHble MeTanpeAMeTHBIE Pe3YJIbTAThl:

° YMEHHE HCHOJIb30BAaTh COXPAHHBIE AHAIM3ATOPbI B PA3JIMYHBIX BUIAX
nesTeabHOCTH (y4eOHO-TI03HABATEIbHON, OPUEHTUPOBOYHOM, TPYOBOM);

° NPUMEHSATh  3pUTEIBHO-OCA3ATENbHBIA  croco0 — oOcinefoBaHUs U
BOCIIPUATHS;

° YMEHHE II0JIb30BAaThCS COBPEMEHHBIMU CPEACTBAMH KOMMYHMKALIWH,
TU(DIOTEXHUYECKUMHU CPEJICTBAMU, IPUMEHSIEMBIMU B yU€OHOM IPOLIECCE;

° YMEHHE IUIAHUPOBATh MPEAMETHO-IIPAKTUYECKUE JEHUCTBUSA C Y4ETOM

HMCIOIICTOCA 3PpUTCIIBHOIO JUAaIrH03a B COOTBCTCTBHH C MOCTaBJICHHOM 3a1[aqe171;
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° yMEHHE TPOSBISATH B KOMMYHHKATHBHOW JEATEIbHOCTH, aJ€KBATHBIC
CUTYyalluu, HeBepOasbHbIe (POPMBI OOIIICHMS,

° YMEHHUE BECTH CAaMOCTOSATEBHBIN MOUCK WH(OPMAIIHH;

° CHOCOOHOCTH K MpeoOpa30oBaHUI0, COXPAaHEHHIO U Tepenaye nHpopmaimu,
MIOJTYYCHHOU B Pe3yJIbTaTe YTECHUS U ayTUPOBAHMS,

° CIIOCOOHOCTh y4YacTBOBAaTh B PEYCBOM OOIIECHUH, COOJOAss HOPMBI
PEUEBOTO ATHUKETA, aJICKBATHO MCIIOJIB30BATh KECThl U MUMHUKY:;

° CIIOCOOHOCTh OIICHUBATh CBOIO pEYb C TOYKU 3pPEHHs €€ COJICpIKAHUA,
SI3BIKOBOT'O O(YOPMIICHHS;

° YMEGHHE HAXOJUTh TPAMMATHYCCKHE M pPEYCBBIC OMIMOKH, HEI0YETHI,
UCTIPABJISITD UX;

° YMEHHUE TUIAHUPOBAaTh, KOHTPOJIMPOBAThH M OLICHUBATh YUCOHBIC JICHCTBUS C

Y4€TOM, UMEIOIIETOCs 3PUTENHHOTO IMarHo3a B COOTBETCTBUU C TIOCTABJICHHOMN 3a/1aueit
U YCIIOBUSIMH €€ pealn3aluu.

IIpeaMeTHBIE pe3yabTAThI
8 ki1ace

o PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHATHH: aTOM, MOJIEKYJIa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CJI0KHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCUTEIbHAs aTOMHAs W MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHASI MACCa, MAacCOBast 10JIsI XMMHUYECKOTO 3J1€- MEHTa
B COCJUHEHUHU, MOJPHbIA OOBEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPULIATENIBHOCTh, CTETIEHb OKUCIIEHUS, XUMUUECKasl peakuus, KiaccupuKaius
peaKIMii: peakiuu COCIMHEHHUS, PEAKIIUH PA3JIOKEHMS], PEAKIIMU 3aMELIEHUs, PeaKun
00- MeHa, 9K30- ¥ SHJO0TEPMHUECKHUE PEAKIIH; TEIJIOBON AP(PEKT peakiuu; siApo aToma,
AJIGKTPOHHBIN CJIOM aToma, aToMHas OpOUTallb, pajuyC aToMa, XUMHUYECKasl CBS3b,
NOJIIpHAsE M HENOJIApHAas KOBAJEHTHasl CBSI3b, MOHHAs CBSA3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi JA0JIs BellecTBa (IPOLEHTHAs KOHLIEHTPaLKs) B pacTBOPE;

o WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHUX MOHATHH (CM. 1. 1)
Y IPUMEHSATH 3TH MOHATHSA IIPU ONMCAHUM BEIIECTB M UX NIPEBPALLECHUN;

o UCIOJIb30BaTh XUMUUECKYIO0 CUMBOJIUKY Ul COCTaBICHUsS (DOPMYJI BEIIECTB
Y YPAaBHEHHN XMMHUYECKHUX PEaKIUi;

) ONPEENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX;
CTENEHb OKUCJIEHUS 3JIEMEHTOB B OMHAPHBIX COEIUMHEHUSIX; TPUHAAJIEKHOCTh BEIIECTB K
OnpeneaéHHOMY KJacCy COEIMHEHUMHA mo QopMmyiaMm; BHJI XHUMHYECKOW CBA3U
(KOBaJIeHTHasl U MIOHHAs) B HEOPTAHMUYECKUX COEAMHEHUSX;

° packpeiBath cMbichn [lepuonnueckoro 3akoHa [J[. WM. Menneneena:
JEMOHCTPUPOBATh IMMOHUMAHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX
AJIIEMEHTOB OT UX MOJIOkKEHUS B [lepuonnyueckoi cucteme; 3aKOHOB COXPaHEHHSI MacCChI
BEILECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHMs, 3aKOHa ABOrazpo;
ONMMCHIBATh U XapakTepu3oBaTh TabmuuHyo ¢opmy I[lepuoanueckoit cucremsl
XUMHUYECKUX D3JIEMEHTOB: Pa3IMyaTh MNOHATHS «IJIaBHas noArpynna (A-rpymnma)» u
«moboynast moarpymnmna (b-rpynma)», manble u  OoJyblIME MEPHOJBI; COOTHOCHUTH
o003HauYeHUs, KOTOpble UMeroTcst B Tabmune «llepuomuueckas cucTeMa XMMHUYECKHX
aneMeHToB J[. Y. MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
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XUMHUYECKUX OJJIEMEHTOB (COCTaB MW 3apsja sjapa, OOIIee YHUCIO OJJIEKTPOHOB U
pacnpeiesIeHUe UX M0 JIEKTPOHHBIM CIIOSIM);

) KJIACCU(PUIIMPOBATH XUMHUUYECKHE HJIEMEHTHI, HEOPraHMYECKUE BEIIECTBA;
XUMHUYECKHE peaKkuu (10 YKMCIy U COCTaBYy YYacTBYIOUIMX B PEAKIMH BELIECTB, I10
TeroBoMy 3G (heKTy);

° XapaKTepHu30BaTh (OMMCHIBATH) OOIIME XUMUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEP)K/asi ONMMCAHUE MPUMEPAMU MOJEKYJISPHBIX ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKLIU;

° IMIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTHU OT MX Ka4CCTBCHHOI'O
COCTaBa, BO3BMOXHOCTHU ITPOTCKAHUA XUMHWYCCKUX HpeBpameHHﬁ B PA3JIMYHBIX YCJIOBUAX,
° BBIYUCJIATE OTHOCUTCIIbHYIO MOJICKYJIAPHYIO U MOJEIPHYIO MAaCChl BCIICCTB,

MacCOBYIO JIOJIO XMMHUYECKOTO 3JeMEeHTa 1Mo (opMysie COSAMHEHUS; MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU pEaKInu;

° MIPUMEHATh OCHOBHBIEC ONEPALIMM MBICIUTEIBHON JIESITEIbHOCTH — AHAIN3
U CHHTE3, CpaBHEHHE, 0000IIeHWe, CHUCTeMaTH3alluio0, KIacCH(HUKAINIO, BBISBICHUE
MPUYUHHO-CJICJACTBEHHBIX CBSI3€d — JJISI U3YUYCHUsI CBOMCTB BEIIECTB U XUMUYECKHUX
peakiuii; €CTECTBEHHO-HAYUYHbIE METOJIbl TO3HAHUsI — HaOJI0JICHUE, W3MEpPEHHUE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

° cJIeI0BaTh MpaBUiIaM MOJIb30BAHUS XUMUYECKON TTOCY 101 U J1aOOpaTOPHBIM
o0opyI0OBaHMEM, a TaKKe IMpaBUjiaM OOpallleHUsI C BEIIeCTBAMU B COOTBETCTBUHU C
WHCTPYKIIUSIMU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUECKUX OIBITOB MO MOJTYYEHUIO U
coOupaHui0 Ta3000pa3HbIX BEHIECTB (BOJAOPOAA M KHCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C OIPEAECIEHHON MAaCCOBOM J0JIEW pACTBOPEHHOIO BEILIECTBA; IIJIAHUPOBATH U
MPOBOJAUTh XUMHUUYECKUE SKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEJIOYEN U
KHUCIIOT C TIOMOIIbIO UHAMKATOPOB (JJaKMyC, peHoITallenH, METUIOPaHXK U JIp.).

9 kJacc

® pPacKpbIBaTh CMBICJ OCHOBHBIX XMMHWYECKUX IMOHATHUN: KOBAJICHTHAS MOJISIpHAL
CBSI3b, KOBAJICHTHAs! HEMOJISIPHASA CBSI3b, MOHHAS CBSI3b, METAJNINYECKASI CBS3b,
KaTUOH, aHUOH, DJIEKTPOJIAT U HEDJICKTPOJIUT, JICKTPOIUTUYECKAs TUCCOLIUALINS,
peakIy HOHHOTO 0OMEHAa, OKUCITUTENh U BOCCTAHOBUTEIID;

® CIMOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsI COCTaBlIeHHsS (DOpPMYII BEIIECTB,
VIOHHBIX YPABHEHUW U YPABHEHUN OKUCIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN;

® ONpeAcisATb BaJCHTHOCTh MW CTENEHb OKHUCJICHHS aTOMOB XHMHUYECKHX
AJIEMEHTOB B COEAWMHEHUSX Pa3JIMYHOTO COCTAaBa; NMPUHAICKHOCTH BEIIECTB K
OMPENICICHHOMY KJIacCy COCIMHEHUM; BUbI XUMUYECKONU CBS3U (KOBAJICHTHOM,
MOHHOM, METaJUIMYECKONW) B HEOPraHWYECKUX COCIMHECHUSX; 3apsiji HOHA,;
XapakTep Cpeabl B BOJHBIX PACTBOPAX KUCIIOT U LIEJIOYEH;

® OOBICHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHWUW CBOWCTB XHUMHUYECKHUX
AJIEMEHTOB U UX COCIMHEHHM B IIPEAEIAX MAJbIX IEPUOJIOB U INIaBHBIX MTOATPYIII
C YYETOM CTPOECHMS UX aTOMOB;

e KJaccUPUIIMPOBATH XUMHUECKHE peakIuu (10 U3MEHEHUIO CTETICHEW OKUCIICHUS
aTOMOB XUMUYECKHUX JJIEMEHTOB); OMNpPEACIATh U3yUYCHHBIC THUIBI XUMHUYECKHUX
peaxKLui;

® COCTaBJISITh  MOJIEKYJISIDHBIE ~ yPaBHEHUsS  PEAKUUU,  XaPAKTEPU3YIOLIUE
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XUMHUYECKHE CBOMCTBAa TPOCTBHIX BEIIECTB, OOpa30BaHHBIX 3JIEMEHTAMHU-
Hemetaiamu [VA—VIIA noarpynn (yriaepon, KpemHuii, azoT, ¢ocdop, cepa,
XJI0p), anemeHTamu- merasiamu [A—IIIA moarpynn (Hatpuii, Kanauii, MarHuu,
KaJbIIUM, ATIOMUHUN), a TAKXKE JKeJe3a;

XapaKkTepu3oBaTh (PU3NYECKHME U XHUMHYECKHE CBOICTBA amMMHuaka, U
YTJIEKHUCIIOTO ra3a, B TOM 4YHCIie, JUisi 00OCHOBaHUS CIIOCOOOB UX COOMpaHUS U
pacrno3HaBaHus MPU MOJTYYECHUH B JIa0OPATOPHH;

XapakTepu3oBaTh (OMUCHIBATH) OOLIME XUMHYECKHE CBOMCTBAa BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPKIAsl 3TO ONMHUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U
VMOHHBIX YPABHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

COCTABJISITh YPAaBHEHUS: 3IEKTPOJUTUUECKON TUCCOUMALMN KUCIOT, MIEI0YEH U
COJICH; TOJHBIE M COKpAIllEHHBIE YypaBHEHHUS pEAKIH HOHHOTO OOMEHa;
peakuui,

IMOATBCPIKAAOIMNX CYIICCTBOBAHHUC FCHETUYECKOM CBSI3U MCKOY BCUICCTBAMU
Pa3INYHBIX KJIACCOB,

ClIeI0BaTh MpPaBHJIaM I0JIb30BaHMUSI XMMHMUYECKON MOCYJIOW M J1a00paTOPHBIM
000pyI0BaHUEM, a TAK)KE MMPABUIJIaM OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUH
C WHCTPYKUHUSMHU IO BBITIOJHEHHUIO JTAOOPATOPHBIX XUMUYECKUX OIBITOB TIO
MOJIYYEHUI0 U COOMPAHUIO Ta3000pa3HbIX BEIMIECTB (aMMHAKa M YIJIEKHUCIIOrO
ra3a) (Ipy HaJU4YMH BO3MOKHOCTH WJIH NPOBOJUTH BUPTYallbHbIE 1a00OpaTOPHBIE
paboThl);

IPOBOJUTH PEAKIHUU, TMOJTBEPHKIAIONINE KAYECTBEHHBINM COCTAB Pa3IMYHbIX
BEIIIECTB: PpACIO3HABaTh OMNBITHBIM MyTEM: XJIOPUA-, HOIUI-, CyIbdat-,
KapOoHaT-, CUIMKaT-, ocdaT-aHUOHBI, TUIPOKCUA-UOHBI, KATUOH aMMOHHUS U
KaTHOHBI METAJIOB (MarHus, Kajablus, amoMunus, xenesa (1) u (1), mexu (11),
[IMHKA), TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPTAHMYECKHX BEIIECTB;
MoJITBEpIKaatole aM(pOoTepHbIe CBOMCTBA OKCHIOB U TUAPOKCUIOB ATFOMHUHUS,
U THKAa (TIpW  HaJIWYUUd  BO3MOXXHOCTH WJIM TPOBOJWTH BHUPTyaJIbHBIC
nabopaTopHble paboThl);

IIPOBOJIUTh XUMUYECKUE SKCIEPUMEHTBI: ONBITHI, WILTIOCTPUPYIOLIUE MTPU3HAKU
IPOTEKaHUsl peakUuii HOHHOIO OOMEHa; OIpeaesieHHe XapakTepa cpeibl B
pacTBOpax KHUCJIOT M IIEJOYEed C IOMOIIBK0 HHIMKATOPOB; PEIICHHE
DKCIIEPUMEHTAJIBHBIX 3a/ad 10 TeME «JEKTPOJIUTHYECKAs JUCCOLIMALU.
N3ydyeHne CBOWMCTB COJSSHOW KHCJOTBI, H3y4Y€HUE XUMHUYECKUX CBOMCTB
pa30aBIeHHON CEepHOl KHUCIIOTHI, MOJy4YeHHe, coOupaHHe, pacro3HaBaHHUE
aMMUaKa, yIVIEKMCJIOIO Tra3a W HW3YyYEHHME UX CBOWCTB; MCCIIEIOBaHUE
aMm(pOTEepHBIX CBOWCTB THAPOKCHAOB QIIOMUHHUS M LHMHKA; pEIHICHHUE
HKCIIEPUMEHTAJIBHBIX 3aJad 1o Teme «Baxuelmme HeMeTamwibl M UX
COCJIMHEHHUS», PEIICHUE SKCIEPUMEHTANBHBIX 3aJau nmo Teme «Baxueiimue
METaUIbl U UX COCAMHEHUs» (MpHU HAIMYUM BO3MOXHOCTH WM IMPOBOJUTH
BUPTYaJIbHbIE JTA00pAaTOpHBIE PAOOTHI);

HaOII0IaTh W ONHUCHIBATh ~ XMMHUYECKHE  OKCIEPUMEHTHI  (BO3MOXKHO
WCITOJIb30BAaHUE BHJICOMATEPHANIOB): OMBITHI, WUTIOCTPUPYIONIUE (PU3NYECKUue u
XUMHUUYECKUX CBOMCTBA TAJIOTEHOB U X COECMHEHUI (BO3MOKHO HCIOIb30BaHUE
BUJICOMATEPHUAIIOB); O3HAKOMJICHHE C OO0pa3laMu XJOpUIOB (TaJOTCHHUIOB);
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O3HAKOMJIEHHE C MOJEISIMU KPUCTAIUIMUECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB: METAUIOB UM HEMETa/UIoB (rpaduTa M anMmasa), CIOKHBIX BELIECTB
(x71opuma HaTpus); ONBITHI, WUTIOCTPUPYIOIIME 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakluu OT BO3JIEHCTBUS Pa3NUYHBIX (DAKTOPOB; HCCIETOBAHHUE
3JIEKTPOTPOBOTHOCTH PACTBOPOB BELIECTB; OMbBITHI, UJUTIOCTPUPYIOLIUE TPOIECC
JUCCOLMAIMN  KHCIIOT, IIeJdo4Yel W coneil (BO3MOXHO HCHOJIb30BaHHUE
BUJICOMATEPHUAIIOB); O3HAKOMJIEHHE C 00pa3laMi METaJJIOB U CILIABOB; U3yUEHUE
PE3yNbTaTOB KOPPO3UU METAJUIOB, B3aUMOJICHCTBUS OKCHJA KaJIbLUsA C BOJAOH,
mpolecca TOpEHHs JKene3a B KHUCIOopoJe (BO3MOXKHO — MCHOJIb30BaHHUE
BUJICOMATEPHUAIOB); OIBITHI, WIUIIOCTPUPYIOIIUE MPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKLMN: TOPEHUE, PEaKLUU pa3jIOkKEHUs, COCIUHEHMUS,
O3HAaKOMJIEHHME C o00pasllaMHU cepbl M €€ COECIUHEHHUSIMH; O3HAKOMIIEHHE C
dbu3nyecKuMU CBOMCTBaMHM a3zora, ¢dochopa MU UX COSAUHEHUH (BO3MOIKHO
UCIT0JIb30BAaHUE BUACOMATEPUAIIOB), C 00pa3laMu yaoOpeHUi; B3auMOJEHCTBIE
KOHILICHTPUPOBAHHOM a30THOM KHCJIOTBI C MEIbI0; H3Yy4YEHHE MOJEIEn
KPUCTAIUTMYECKUX PEIIETOK anMasa, rpadura, MOJeKyisl (QyiiepeHa, MOJIEKyT
OpPraHUYECKUX BEIIECTB; 03HAKOMIICHHE C MPOIIECCOM aICOPOIMH PACTBOPEHHBIX
BEIIECTB aKTUBHPOBAHHBIM YTJIEM M yCTPOMCTBOM MPOTHBOTa3a; O3HAKOMIICHHE
C TPOMYKIWEH CHIMKATHOM TPOMBIIUICHHOCTH; TIPOIECCHl OKpAIIHBAHHUS
IUIAMEHU KaTUOHAMU METAIJIOB;

UCIIOJIB30BaTh IOJYYEHHBIE XMMHMYECKHE 3HAHUS B PAa3JIMUHBIX CHUTyalUsAX:
OPUMEHEHHUsl BEIIECTB M MaTepHalioB B OBITYy, CEJIBCKOM XO34WCTBE, Ha
IIPOU3BOJICTBE, B IIPOLIECCE PELICHUS NPAKTUYECKUX 331a4 B IIOBCEIHEBHOMU
KU3HH, NPERAYNPEKICHUS SBJICHUM, HAaHOCSAUIMX BpeEl 3J0POBBI0 YEIIOBEKA U
OKpYXarollel cpeae; NPUMEHEHUs NPOAYKTOB NEepepadOTKU MPUPOIHBIX
MCTOYHUKOB YTJIEBOAOPOAOB (yrojib, MPUPOIAHBIM Ta3, HedTb) B OBITY U
IPOMBIIUICHHOCTH; 3HAYEHHUs] JKUPOB, OEJIKOB, YIJEBOAOB Jisi OpraHu3Ma
YeJI0BEKA.

10 kaace

PACKphIBATh CMBICII OCHOBHBIX XMMHUUYECKMX MOHSATHM: KOBAJICHTHAs IMOJIApHAs
CBsI3b, KOBAJICHTHAs! HEMOJISIPHAS CBS3b, MOHHAs CBSI3b, METAJLUINYECKAS CBS3b,
KaTUOH, aHUOH, DJIEKTPOJIAT U HEJIEKTPOJIUT, IIEKTPOJIUTUYECKAs TUCCOLUALINS,
peakiMi HWOHHOIO0 OOMEHa, OKHCIUTEIh U BOCCTAHOBUTEIb, OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU, OKHCJICHUE U BOCCTAHOBJIEHUE, OOpaTUMBbIC U
HEOOpaTUMBbIE  PEAKIUU, CKOPOCTh XUMHUYECKOM peakiuu, MpeaeabHO
nonyctuMmast koHueHntpauusi (IIJIK), wuiroctpupoBaTh HMX B3aUMOCBSI3b U
MPUMEHATH ITU MTOHSITHUS MPU OMIMCAHUYU CBOMCTB BEILIECTB U UX MPEBPAILICHUH;
WCIIOJIB30BaTh XMUMHUYECKYI0 CHMBOJIMKY I COCTaBJeHUS (OpPMYJT BEIIECTB,
VIOHHBIX YPABHEHUW U YPABHEHUN OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN;
pacKpbIBaTh CYIIHOCTb OKHUCJIUTEILHO-BOCCTAHOBUTEIBHBIX peaxkuui
MOCPEJICTBOM COCTABJICHMSI DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;
MIPOTHO3UPOBATh CBOMCTBA M3YYEHHBIX KJIACCOB/TPYIIN BEIIECTB B 3aBUCUMOCTH
OT HMX COCTaBa W CTPOCHHS; BO3MOXHOCTh MPOTEKAHUA XHUMHYECKUX
MPEBpPAIICHUN B Pa3JIMYHBIX YCIOBUSIX;
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IIPOBOAUTH BBIYMCIIEHUS OTHOCUTEIBHOM MOJEKYJSPHOM M MOJISIPHOM MAacChl
BEILECTB; C MCIOJIb30BAHUEM IMOHATUH «MaccoBas JOJS XUMHUYECKOTO
AIIEMEHTAa»,«MAacCOBasl J0JIs1 PACTBOPEHHOIO BEIIECTBA B PACTBOPE»; KOJIUYECTBA
BellecTBa, 00bEMaA ra3oB;

MPOBOAUTh PACUETHl IO YPABHEHUSM XUMHUYECKUX PpEAKUUNA: KOJINYECTBA,
o0BbeMa, Macchl BENIECTBA IO U3BECTHOMY KOJIMYECTBY, 00bEMY, MACCE pEareHTOB
WJIU TIPOJIYKTOB PEAKIINH;

CIIeIOBaTh MpPaBWJIaM IOJIb30BAHMUS XMMHUYECKON MOCYyJ0i M J1a00paTOpHBIM
000pyIOBaHUEM, a TAK)KE MpaBUIaM OOpPAIIECHUS C BEIIECTBAMH B COOTBETCTBUH
C HMHCTPYKUMSMH IO BBIIIOJHEHHUIO JIAOOPATOPHBIX XMMUYECKHUX OIBITOB IIO
MOJyYEHUI0 U COOMpPaHWIO0 Ta3000pa3HbIX BEIIECTB (aMMHAKa M YTJIEKHCIIOTO
raza) (Ipy HAJTMYUKA BO3MOXKHOCTH UJTU MPOBOJIUTH BUPTYaJIbHbIE TAOOpaTOpPHbBIE
paboThI);

MPOBOJAUTh PEAKLMH, IMOITBEP/KIAIONINE KAUYECTBEHHBIM COCTaB Pa3JIMYHbBIX
BEUIECTB: PACIO3HABaTh OMNBITHBIM IyTEM: XJOpUA-, HOAWUI-, CyibdaT-,
KapOoHaT-, cUiIMKatr-, ¢pocdaT-aHUOHBI, THUIPOKCUI-MOHBI, KATUOH aMMOHUS U
KaTHOHBI METAJIOB (Maruus, Kaubiys, amomuauns, xkeneza (1) u (1), meau (11),
LMHKA), TPHUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HEOPraHUYECKUX BEILECTB;
NOATBEPKAAIOIIME aM(POTEPHBIE CBOMCTBA OKCUJOB U THIPOKCUIOB aTFOMHUHUS,
U 1UHKAa (OpU HAJIMYUUM BO3MOXKHOCTH WM TPOBOAUTH BUPTyaJbHBIE
1abopaTopHbIe padOThI);

HAOMOJaTh M ONKMCHIBaTh ~ XMUMHMYECKHE  OKCHEPUMEHTHl  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUAIIOB): OMBITHI, WILTIOCTPUPYIOIINE (PU3NUYECKUE U
XUMHUYECKMX  CBOWMCTBA TAJOIC€HOB M  HMX  COCOUHEHUH  (BO3MOYKHO
UCIIOJIb30BaHUE BUJECOMATEPHAIIOB); O3HAKOMIJIEHHE C 00pasllaMu XJIOPHIIOB
(raloreHuI0B); O3HAKOMJICHHE C MOJEISMU KPUCTAUIMUYECKUX PELIETOK
HEOPTaHWYECKUX BEIIECTB: METAJIOB M HEMeTasioB (rpadura U anmasa),
CJIOXHBIX BEIIECTB (XJOpUA HATPHS); ONBITHI, MJUTFOCTPUPYIOLIUE 3aBUCUMOCTh
CKOPOCTH XHMMHMYECKOW pPEAKUUU OT BO3JACUCTBUS pa3IMYHBIX (PAKTOPOB;
UCCJIEIOBAHUE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEUIECTB;  OINBITHI,
WUTIOCTPUPYIOUIUE MTPOLIECC TUCCOLMALINN KUCIIOT, IEI04Yel U cojiel (BO3MOXKHO
MCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB); O3HAKOMJIEHHE C 00pa3llaMH METauIOB U
CIUIABOB; U3yUYE€HHE PE3YJIHTATOB KOPPO3UU METAIJIOB, B3aUMOACHCTBUS OKCUIA
KaJIbLIM € BOJOW, Ipoliecca TOpEeHUs XKeje3a B KUCIOpoAE (BO3MOYKHO
UCIOJIb30BaHUE BHUACOMATEPUAJIOB); ONBITHI, WJUIIOCTPUPYIOLIUE MPUMEPDI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLMI: FOPEHUE, PEaKLUN Pa3I0KEeHHUS,
COCMHEHMSI; O3HAKOMIJICHHE C O00pa3llaMM cepbl M €€ COCIUHEHUSIMU;
O3HAKOMJICHUE C (PU3UYECKHUMH CBOMCTBaAMU a30Ta, ocdopa u UX CoOeTUHEHU
(BO3MOXKHO UCHOJB30BaHUE BHJIEOMATEPUANIOB), C OOpa3laMHu ynoOpeHui;
B3aUMOJICMICTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEJIbI; U3YUYCHHUE
MoJiesiel KPUCTAINTMYECKUX PEIeTOK ajiMasa, rpadura, MOJeKyibl (ysuiepeHa,
MOJIEKYJ OPraHMYECKHX BEIIECTB; O3HAKOMJIEHHE C MPOLECCOM aAcopOIu
PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTUBOra3a;
O3HAKOMJIEHUE C TMPOAYKIUEH CHUIMKATHOW MPOMBIIIJIEHHOCTH; MPOLIECCHI
OKpalllMBaHMs MJIAMEHH KaTUOHAMH METAJLIOB;

WCIIOJB30BaTh MOJIYYECHHbIE XMMHUYECKHWE 3HAHUS B PA3JIUYHBIX CHUTYALUSX:
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NPUMEHEHHUs BEIIECTB U MAaTepHalioB B OBITYy, CEIbCKOM XO3siicTBEe, Ha
IIPOU3BOJICTBE, B MPOILECCE PEIICHHUS] NPAKTUYECKUX 3aad B MOBCEIHEBHOM
KU3HH, MPEAYNPEXKICHUS SBICHUI, HaHOCAUIMX BpEJ 3J0POBBIO YEJIOBEKA U
OKpYXarollel cpeae; NOPUMEHEHUS MPOIYyKTOB MepepabOTKU MPUPOIHBIX
UCTOYHUKOB YTJIEBOJIOPOAOB (yrojib, NPUPOAHBIA Tra3, HepTh) B OBITY U
IPOMBIIUICHHOCTH; 3HAYEHUS JKUPOB, OEJIKOB, YTJEBOAOB ISl OpraHu3Ma
4eJI0BEKa;

® IPUMEHATH OCHOBHBIE ONEPALMN MBICIUTENBHON NEATEIBHOCTH JUISI U3YUYCHHUS
CBOMCTB BEIECTB M XHWMHUYECKUX pEaKLUUN; €CTECTBEHHOHAYYHBbIE METO/IbI
no3HaHuss (B TOM uyucie HaOIIOAEHHE, W3MEPEHUE, MOJEIUPOBAHUE,
AKCHEPUMEHT (pPeanbHbIN U MBICIICHHBIN );

® JCIOJIb30BaTh NPH BBINOTHEHUH YYEOHBIX 3a/IaHHI, MOATOTOBKE MPOEKTHBIX U
UCCIIEIOBATENLCKUX PabdOT HAYYHO-TIOMYJSIPHYIO JIMTEpaTypy, CHpPaBOUYHbBIC
MaTepuaibl, UICTOYHUKH WH(poOpManuu B ceTd MHTepHeT; BiIaieTh MpueMaMu
npeodpazoBaHusi UHGOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

CneyuanvHule yC108Usl pearuzayuy OUCYUNIUHb

1. HeobxomuMo mpeaycMOTpETh HAIWYHE TEPCOHATBHBIX KOMIIBIOTEPOB,
TEXHUYECKUX MpHUCHOCOOJeHN (CcrenuaibHas KIaBUaTypa, Pa3JIMYHOTO BHUAA
KOHTaKTOPHI, 3aMEHSIOIINE MBIIIb, TPKOUCTUKH, TPEKOOIIbI, CCHCOPHBIC TIAHIIIETHI).

2. JlomKkHBI OBITH CO3[aHBI YCIOBUS Ui (PYHKIIMOHUPOBAHHUS COBPEMEHHOM
MH(}OPMaMOHHO-00pa30BaTEIbHOM Cpebl MO XMMHUH, BKJIIOYAIOLIEH 3JIEKTPOHHBIC
MH(}OPMaLIMOHHBIE PECYPCHI, AIEKTPOHHBIE 00pa30BaTENIbHbIE PECYPChI, COBOKYITHOCTh
MH(OPMAITMOHHBIX TEXHOJIOTHUH, TEJIEKOMMYHHUKAIIMOHHBIX

TEXHOJIOTUI, COOTBETCTBYIOLMX TEXHUUECKUX CPEACTB U TEXHOJIOTHH (B TOM
yucie (ien-TpeHaxepo, MHCTpYMEeHTOB Wiki, IU(PPOBBIX BUIEO MAaTEPHUATIOB U JIp.),
o0ecneunBaloIIUX JOCTIKEHHE KaxabiM oOyudaromuMmes ¢ HOJA wmakcumanbHO
BO3MO>KHBIX ISl HETO PE3yJIbTaTOB O0YUYEHHUS.
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TEMATHUHYECKOE IINTAHUPOBAHME 110 TIPEIMETY «XUMMUSD»
Bcero 136 4., u3 HUX 7 4. — pe3epBHOE Bpems

8 ki1ace

(2 4. B Hef1eJ110, BCEro 68 4., u3 HUX 3 4. — pe3epBHOE BpeMsi)

Pa3gennl
NporpamMmmsl, 1
KOJIMY€eCTBO
4acoB,
O0TBOJAUMOE Ha
UX U3yUYeHHe

OcHoBHOE CoAECpPKaHUEC

OcHoBHbBIE BHADBI 1eITEJIbHOCTH oﬁyqaloumxca

[lepBoHauabHBIC
XUMHUYCCKHE
moHsATUsA. (15 4.)

IIpenmer xumuu. Ponp XuMuM B KHM3HU 4esioBeka. Tema u
BemiecTBa. dusnyeckne cBONCTBA BEMIECTB. ATperaTHOe COCTOSIHUE
BEILIECTB.

[lonsiTie 0 MeToNax MO3HAHUS B XUMHUU. XUMHUS B CHUCTEME
Hayk. Yuctele BemecTBa u cmec. CriocoObl pa3iesieHns CMeceil.

ATOMBI W MOJIEKYJIBI. XWUMHUYECKHE d3JIeMEHThl. CHMBOJIBI
XUMHUYECKUX 3J1€MEHTOB. [IpocThie U CclloXkHBbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUECHHUE.

Xumunyeckas (opmyna. BaleHTHOCTH aTOMOB XHMHYECKUX
3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAS
atomHast macca. OTHocHUTeNbHAsE MOJEKyJIspHas macca. Maccoas
JIOJISI XUMHAYECKOTO JIEMEHTA B COCIUHEHHH.

®u3nueckue U XUMUYECKUE SIBJICHUs. XUMHUYECKasi peakuus U
e€¢ Tpu3HaKW. 3aKOH COXPAHEHMs] MAaCChl BEIHIECTB. XHUMHUYECKHE
ypaBHeHus. Knaccupukanus XUMHUYECKUX PEAKIHU (COeAMHEHUS,
pasnoXeHus1, 3aMeleHns, 0OMeHa).

XUMHUYeCKHH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOU MOCYO0H,
¢ mpaBujamMu padboThl B Jaboparopuu U mpuéMamu oOpalleHus ¢
nabopaTopHBIM  O0OpYIOBaHHWEM; HW3YYeHHE W ONHCAHHE
(U3UYECKUX  CBOWCTB OOpa3IOB HEOPTaHWYECKUX  BEIECTB;
HaOmoeHne ¢u3ndeckux (TIIaBIEHHE BOCKA, TasHHE JIbJA,

PacKpbIBaTh CMBICT H3yYaeMbIX OHATUH;

pacKpbIBaTh POJIb XUMHUU B TIPUPOJIC ¥ )KU3HU YEIIOBEKA, ¢
CBSI3b C JPYTMMHU HAyKaMU;

pasznuuaTh YUCTHIE BEIIECTBA M CMECH; OJAHOPOJHBIC U
HEOJIHOPOJHBIE CMECH;

pasnuyath (HU3NYECKUE U XUMUYCCKUE SIBIICHHUS,
OTIPEACIATh MPU3HAKU XUMUYECKUX PEAKIUi U yCIOBHUS
WX MPOTCKAHMSI,

CJIeIOBAaTh MPaBUIIaM IMOJIb30BAHMS XUMUYECKON TOCYA0H
U J1a0OpaTOpHBIM O00OPYJIOBaHHEM, a TaKXXe IMpaBUIaM
oOpallieHusi ¢ XMMUYECKUMU BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKITUSIMU 110 BHIMIOJTHCHHUIO MMPAKTHIECKUX PadoT;
TJIAHUPOBATh U MIPOBOAUTH XUMUYECKUHN HKCIIEPUMEHT T10
V3YYCHHUIO W OMHMCAHHUIO (PU3MYECKUX CBOWMCTB BEIICCTB,
Croco00B pa3zieNieHus: CMECeil BEIECTB;

MPUMEHSTh €CTeCTBEHHO-HAYYHBIC METOJBI IMO3HAHUA (B
TOM YHCJI€ HAONIOICHNE, MOJEIUPOBAHHE, SKCIIEPUMEHT)
W OCHOBHBIC OIEpPAllUd MBICTUTEIHPHOU JEITEIbHOCTH
(cpaBHeHue, Kinaccudukaiys) I U3YYCHHUs BELIECTB U
XUMHYECKUX PEAKIIU;
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pacTupaHue caxapa B CTYIIKE, KUIIEHHE M KOHJIEHCAllUs BOJAbBI) U
XUMHYECKUX (TOpEHHE CBEYH, MPOKAJTUBAHUE METHOU MPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCJIOTOW) SIBJICHHMH, HAOJIOJCHHE U
ONMCaHUE MPU3HAKOB  IPOTEKAaHUS  XUMHUYECKHUX  pEaKIUi
(pa3noxeHue caxapa, B3aMMOJCHCTBHE CEPHOM KHUC JIOTHI C
xjopugoMm Oapus, pasnoxkenue ruapokcuga wmeau(ll) npu
HarpeBaHuM, B3auMO/IeHCTBUE Kee3a ¢ pacTBopoM coiu Menu(Il));
M3Yy4YeHHE CIIOCOOOB pa3/eiieHHs] cMecel (C MOMOUIbI0 MarHuTa,
buabTpOBaHWE, BBIMAPUBAHUE, JAUCTUIUIALUSA, XpomaTorpadusi),
MIPOBEJICHUE OYHCTKHU MOBAPEHHON COJM; HAOJIOJCHUE U ONHMCAHUE

pe3ynbTaToOB IPOBEACHUS ONBITA, WUIIOCTPUPYIOMIETO 3aKOH
COXpaHEHHS MaccChl; co3JaHue MoJenei MOJIEKYJI
(mapocTep;KHEBBIX).

IIpakTuyeckue padboThI:
Ne 1. TlpaBuna pabotel B naboparopuu U NpUEMBI OOpaIIEHUS C
1ab0paTOpHBIM 000PYIOBAHUEM.
No 2. Paznenenue cMmeceil (Ha mpuMepe OYMCTKH MOBAPEHHOMN COJIN).
Borunciienus:

® OTHOCHUTEIBHON MOJIEKYJISIPHOM MaCChl BEIIECTB;

® MaccoBOM JONM XHMHYECKOTO OJJIEMEHTa IO

COCTMHEHHUSI.

dbopmyiie

pacKpbIBaTh CMBICT HM3y4YaeMbIX MOHATUH M 3aKOHOB H
MIPUMEHSATH 3TU MOHATHS IIPU ONMCAHUK CBOICTB BELIECTB
U UX IPEBPALLECHUN;

paznuuarh  (GU3MYECKHEe M XUMHUYECKHUE  SIBJICHUS,
OOBSICHATh WX CYHIHOCTb C TOYKH 3pEHHS aTOMHO-
MOJIEKYJIIPHOTO YUEHUS;

OTIpeNIeNIATh MPU3HAKH XMMHYECKHX PEaKLUH, YCIOBUSI X
IIPOTEKAHUS;

OOBSICHATH CYHIHOCTh (DU3MYECKMX M  XUMHYECKHX
SIBJICHUH C TOUYKH 3pEHUS aTOMHO-MOJIEKYJIIPHOTO YUEHUS;
KJaccu(UIIMPOBATh XMMUYECKHE peakiuuu (10 YHCIy U
COCTaBY pearupyroumx 1 00pa3yromuxcs BelecTB);
COCTaBIIATH  (GOpPMyNBl  OMHAPHBIX  BEHIECTB IO
BJIEHTHOCTH U OMNpPENEeNATh BAJIEHTHOCTh 1O (GopMysiaMm
BEIIIECTB;

paccTaBiATh KOAPQUIUEHTH B yPaBHEHUAX XUMHUECKUX
peakuuii;

CJIeZIOBaTh IPaBUIIaM I10JIb30BAHUSI XUMUUECKOH MOCY10M
U J1a0OpaTOpHBIM O00OPYJIOBAaHHEM, a TaKXXe IpaBUIaM
oOpalieHuss C  BEIECTBAMH B  COOTBETCTBUU  C
WHCTPYKIMSIMA ~ TI0  BBIIOJHEHHIO  JTAOOPAaTOPHBIX
XMMHUYECKHX OIBITOB;

WCIIOJIh30BATh MPH BBITIOJHEHWU y4YeOHBIX 3aJaHUN U B
Ipolecce 1uccie10BaTeabCKon AeITebHOCTH
HAYYHO-TIONYJISIPHYTO JUTEpaTypy XHUMHAYECKOTO
COJZIepKaHUsI, CIPABOYHBIE MAaTepHAIIbI, PECYpCHl CETH
«nTepHeT;

BBICTPAaMBATh Pa3BEPHYTHIC MUCEMEHHBIE U YCTHBIE OTBETHI
C omnopoil Ha MHPOpPMALMIO U3 y4yeOHUKA U CIIPABOYHBIX
MaTepHaJiOB, TPAMOTHO  HCIIONB30BaTh  M3yUYCHHBIH
MOHATUIHBIN anmnapaT Kypca XUMHUHU.

Baxneiimne
MIPEACTaBUTEHN
HEOPraHUYeCKUX
BemecTs. (35 4.)

Bo3nyx — cmech razos. Cocras Bo3zyxa. Kucinopon — anemeHt
U TIpocToe BelecTBo. HaxoxaeHue Kuciaopoia B IPUPOJE,
¢dusnyeckre 1 XMMHUYEeCKHUe CBOMCTBa (peakuuu ropenusi). OKCuabl.
[Tpumenenue kucaopoga. CrnocoObl NOITY4EeHUs KHCIOPOAA B

® DpaCKpbIBaThb CMBICII H3Yy4acMbIX MOHATUN U MMPUMCHATDH 3TU

MOHATHUA TIpH  ONKMCAaHWUKN CBOMCTB

[IPEBPALLCHU;

BEHIECTB MU HX
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naboparopur M MPOMBIIIICHHOCTH. KpyroBopor kuciopojga B
npupoae. O30H — auioTponHas Mou(pUKALK KUCIOPO/Ia.

TernoBoil 3ppeKT XUMHUYECKON peakiuy, TePMOXUMHYECKUE
YpaBHEHUS, 3K30- U 3HJIOTEPMHUYECKUE peaklu. ToIImBo: yroip u
MeTaH. 3arps3HEHUE BO3]yXa, YCWJIEHHE MapHUKOBOro 3¢ddekra,
pa3py1lieHrue 030HOBOTO CIIOSI.

Bopopon — »nanemeHTt m mpocrtoe BemecTtBo. HaxoxneHue
BOZOpPOJa B IMpHpojae, (PU3NYECKHE M XHUMHYECKHE CBOWCTBA,
IPUMEHEHHE, CTIOCO0BI orydeHus. Kucinoter u conu.

KonunuectBo BemecrBa. Mosb. Momsipast macca. 3akoH
ABorazpo.

MoutsipHbIf
YpaBHEHUSM.

®dusnueckue CcBOMCTBa BOJAbl. Boga Kak pacTBOpUTENb.
PactBopel.  HachbluuenHele ¥ HEHAaCBILEHHBIE  PaCTBOPBIL.
Pacmeopumocmov eewyecme 6 6ode. MaccoBas J0Js BeEIIECTBA B
pacTtBope. XuMuueckue cBoWcTBa Boabl. OcHoBanus. Poib
pacTBOPOB B MPUPOJE U B KU3HU yesnoBeka. KpyroBopor Bojabl B
npupoje. 3arpsi3HEHUE NpPUPOJIHBIX BoA. OxpaHa U OYHCTKa
MIPUPOIHBIX BOJ.

Knaccudukanust HeopraHudeckux coenuHeHuil. OKCHUIIBL.
Knaccudukanus  OKCHIOB: coneoOpaszywomue  (OCHOBHBIE,
KHUCJIOTHBIE, aM(pOTepHBIE) U Hecojeobpasyromue. Homenknatypa
OKCHIOB (MEXIyHapogHas ¥ TpuBUaNbHast). Dusznueckue u
XUMHYECKHE CBOICTBa OkcuI0B. [lonmyueHne okcuaoB.

OcHoBanus. Krnaccudukanus  OCHOBaHHMM:  MIENOYH U
HEpacTBOPUMBbIE OCHOBaHMUSI. Homenknarypa OCHOBaHMI
(MexxmyHaponHass W TpuBUaibHasA). DU3MYECKHE U XUMHUYECKHUE
cBolicTBa ocHOBaHUU. [loiryyenune ocHOBaHMIA.

Kucnorel. Knaccudukanust xucinor. HomeHknmaTypa KHUCTOT
(MexxnmyHaposHass M TpuBUaidbHasA). DU3MUECKHE U XUMHYECKHUE
cBoMcTBa KucioT. Pan aktuBHOCTH MeTtaiuioB H. H. bekerona. Ilo
Jy4EeHHUE KUCIIOT.

Conu. HomeHnkiatypa coseid (MexayHapoHasi U TpUBUAJIbHAs).

QPusnyeckue M XUMUYECKHE cBoMcTBa cotieid. [lomydenue

00bEM rTazoB. Pacyérel 10 XUMHUYECKUM

XapakTepu3oBaTh  (ONMCHIBaTh)  COCTaB  BO31yXa,
buznyecKkre 1 XMMUYECKHE CBOMCTBA KUCIOPOa, CIIOCOObI
€ro MOJy4YeHMs,, IPUMEHEHUE M 3HAUEHUE B IIPUPOJAE U
KU3HU YEJIOBEKa;

CpaBHMBATh pEaKLUU TOPEHUS U MEAJIEHHOT O OKUCIICHUS;

coOuparb  mOpuOOpsl I TOJYYEHUs  KHUCIOpoja

(BBITECHEHMEM BOJIbI U BO3/yXa);
pacrno3HaBaTh OMBITHBIM ITYTEM KUCIOPO/;

HCII0JIb30BAaTh XUMUYECKYIO CUMBOJIMKY JUISl COCTaBJICHHUS
(dbopMyI1 BeleCTB, MOJIEKYJISIPHBIX YPAaBHEHUN XUMHUECKHUX
peaKkuuii ¢ y4acTUEM KHUCIIOPOJa;

OOBSICHATH  CYIIHOCTh  JKOJOTHYECKHX
CBS3aHHBIX C 3arpsI3HEHUEM BO3lyXa;

clieIoBaTh MpaBuiiaM 6e30macHoi padoThl B Taboparopuu
IpU  HUCHOJb30BAaHMM  XMMHUYECKOM  mocyabl U
o0opyaoBaHUsA, a TaKXkKe IMpaBWwiIaM oOpalieHus ¢
TOPIOYMMH BELIECTBAMU B OBITY;

IJIAHUPOBATh M OCYIIECTBJIATh Ha MPAKTUKE XUMUYECKHE
AKCIEPUMEHTHI, TPOBOIUTH HAOIOACHUS, JIEIaTh BBHIBOJIBI
0 pe3yJIbTaTaM dKCIEPUMEHTA;

PacKphIBaTh CMBICI H3yYaeMbIX TIOHATHN U TIPUMEHSTh 3TH
MOHATUSI TP OMHMCAHWU CBOWMCTB BEIIECTB W HX
IIPEBPALLCHU;

XapaKTEepU30BaTh (omUCHIBATH) buznueckue u
XUMHUYECKHE CBOWCTBA BOJIOPO/1a, CIOCOOBI €0 MOTyYeHHUS,
PUMEHEHHE;

cobupaTh MpuOOp /ISt MOJTyUEHHs BOAOPOAA;
WCIIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JUISl COCTaBJICHUS
(dbopMyII BEIIEeCTB, MOJIEKYJISPHBIX YPAaBHEHUH XUMHUECKHUX
peaKuuii ¢ yyacTUeM BOJOPOJIA;

clleZIoBaTh MpaBuiiaM 0e30macHoi paboThl B 1aOOpaTOpUH
IpyU  HUCMHOJb30BAaHMM  XUMHUYECKOM  ToOCyAbl U
o0OpyJIOBaHUs, a TaKKe TNpaBWIaM OOpalleHus cC
TOPIOYMMHU BEIIECTBAMU B OBITY;

npo0Jem,
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coJIeil.

['enernueckas CBsi3b MEXKIY KIacCcaMM HEOPraHUYECKHUX
COCINMHCHUM.
XUMUYEeCKHl  JIKCIHEPUMEHT:  KA4eCTBEHHOE  ONpeAcsICHUE

COZIepKaHUsl KHUCIIOpoJia B BO3AyXe; NOJydeHUe, coOupaHue,
pacrio3HaBaHME€ U M3Y4YEHUE CBOMCTB KHCIOPOZA; HaOIIOACHUE
B3alMO/JICHCTBUS BELIECTB C KUCIOPOIOM U YCIIOBUS BOSHUKHOBEHHUS
U IpeKpalleHus: ropeHus (moxapa); 03HaKOMIIEHHE C 00pa3laMu
OKCHJIOB U OIMCaHME UX CBOWCTB; TOJy4YeHHE, coOupaHue,
pacrio3HaBaHME€ M M3Y4YEHHE CBOMICTB BoJopoJa (TropeHue);
B3aumojeiicteue Bojpopoaa ¢ okcuaom Meau(Il) (BozmoxkHO
UCIOJb30BAaHUE  BMJIEOMATEpUANIOB);  HaOIroAeHUe  00pa3LoB
BEIIECTB KOJHMYECTBOM | MOJb; HCCIEIOBAaHUE OCOOCHHOCTEH
pacTBOpEHHMsl  BEIIECTB €  PA3NIMYHOM  PAcTBOPUMOCTBIO;
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOW MacCOBOM JOJeH
pPacTBOPEHHOIO BELIECTBA; B3aUMOJEHCTBUE BOJBI C METAJUIAMH
(Hatpuem u KaJIbL{IEM) (BO3MOKHO HCIIOJIb30BAHNE
BUJIEOMATEPHAJIOB); OINPE/IeNIeHuEe PaCTBOPOB KHUCIOT U ILEJI0YeH C
MIOMOIIIBIO0 WHAUKATOPOB; UCCIIEIOBaHUE 00PA3I[0B HEOPTAHUIECKUX
BEIIECTB PAa3JIMYHBIX KJIACCOB; HAOJIIOJAEHUE HM3MEHEHHUS OKpacKH
WHIUKAaTOPOB B PACTBOpPAaxX KUCIOT W ILIeJoued; Hu3ydeHHe
B3auMozeiictBus okcuna meau(Il) ¢ pactBopom cepHOM KHUCIOTHI,
KUCJIOT C METAJJIaMH, PEaKIUid HEWTpalu3aluu; IOJTyYeHUe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OJHOTO METajula APYyTUM
U3 pacTBOpa COJIM; PELIEHUE SKCIEPUMEHTANIbHBIX 3a]a4 M0 TeMe
«Baxxnenmme KiIaccel HEOPraHUYECKUX COCAMHEHUIN.
IIpakTnyeckue padboTsI:

Ne 3. Tlonmyuenue u cobupaHue KUCiIopoja, U3y4eHHe ero CBOMCTB.
Ne 4. Tlonyuenue u cobupanue BO10po/1a, U3yUEHUE €r0 CBONUCTB.
Ne 5. IIpuroroBieHue pacTBOPOB C ONPENEIEHHON MAacCOBOM JOJIEn
PacTBOPEHHOIO BELIECTBA.

No 6. Pemienune sKCrepMMEHTAIbHBIX 3a7a4 1Mo Teme «OCHOBHBIE
KJIACChl HEOPTaHUUYECKUX COEAMHEHUI».

Boruuciaenus:

IUIAHUPOBATh U OCYILECTBJIATh HA MPAKTUKE XMMHUYECKUE
HKCIEPUMEHTBI, IPOBOJUTH HAOIIOAEHUS, J1€J1aTh BBIBOJIBI
10 pe3yJIbTaTaM 3KCIEPUMEHTA;

y4acTBOBaTh B COBMECTHOM padoTe B rpyIe

pacKpbIBaTh CMBIC U3yYaeMBbIX IIOHATUN U IPUMEHSATh 3TH
NOHATHS, a TaK)KE M3YYCHHbIC 3aKOHBI M TCOPUM IS
pelIeHus pacUETHBIX 3aa4;

BBIUUCIISATh MOJISIPHYIO MAacCy BELIECTB; KOJHMYECTBO
BEIIECTBa, 00BEM ra3a, Maccy BEIIECTBA;

IPOBOAMTH pacdy€Tbl IO YPABHCHMSM XHMHUYECKUX
peakuuii: KonuyecTBa, OO0bEMA, Macchl BELIECTBA IIO
U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareéHTOB WM
IIPOJYKTOB pEaKUy;

BBICTPauBaTh pa3BEPHYTHIE NUCbMEHHBIE U YCTHBIE OTBETHI
¢ omopoil Ha MH(MOPMAIHMIO M3 YYeOHHKA M CHPAaBOYHBIX
MaTepUaioB, TIPaMOTHO  MCIOJIb30BaThb  HM3YUYECHHBIN
MIOHATUIHBIN anmnapar Kypca XUMHUU;

pPacKpbIBaTh CMBICI U3yYaEMBbIX IIOHATUN U IIPUMEHSATD 3TH
NOHATHUSL IIPpU ONMCAHWM CBOMCTB BEIIECTB U HX
MPEBPAILICHUH;

XapakTepu30oBaTh (U3NYECKME U XUMHUYECKUE CBOMCTBA
BOJIbI, €€ POJIb KaK PaCTBOPUTEIIS B IPUPOIHBIX IPOLECCAX;
COCTaBJIATh YPAaBHEHUS XUMUYECKUX PEaKLUi ¢ ydacTheM
BOJIBI;

OOBSACHATH  CYIIHOCTb  3KOJOTHMYECKHX  IMpoOiem,
CBSA3aHHBIX C 3arpsA3HEHHEM MPUPOJHBIX BOJ, CIHOCOOBI
OUYUCTKHM BOJABI OT IPHMECEH, MEPHI MO OXpaHe BOJ OT
3arpsi3HEHUS;

IUTAHUPOBATh U OCYLIECTBJIATH HA MPAKTUKE XMMHUYECKUE
AKCIIEPUMEHTBHI, IPOBOJUTH HAOMIOIEHNUS, AETaTh BHIBOIBI
10 pe3yJIbTaTaM 3KCIEPUMEHTA;

cle1oBaTh MpaBuiiaM 6e30macHoi padoThl B TabopaTopuu
IpU  MCHOJb30BAaHMM  XMMHUYECKOM  TOCyAbl U
000pyTOBaHMS;
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® MOJICKYJISIPHOM MacChl BEIIECTBA HA OCHOBE ATOMHOM MaccChl
XUMUYECKHUX AJIEMEHTOB;

® MOJICKYJISIPHOM MacChl KHCIOPOJa U O30HA HA OCHOBE aTOMHOM
MacChl XUMHYECKOTO 3JIEMEHTA;

® o00BbéMa, KOJIMYECTBAa BEIIECTBA TIa3a II0 €ro HU3BECTHOMY
KOJIMUECTBY BEILECTBA WK 00BEMY;

® 00BEMOB Ta30B IO YPAaBHEHMIO pPEAaKIMM Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILICHUH ra30B;

® C HCHOJIb30BAaHUEM IIOHATUS «MaccoBas JOJi1 BEUIECTBA B
pacTBope»;

® 110 YPAaBHEHUAM XUMUYECKUX PEAKLIHIA.

MPOBOJUTHh BBIYUCICHUS C MPUMEHEHUEM MOHATHUSA
«MaccoBasi 10J151 BEIECTBA B PaCTBOPE»;
KJIaccu(UIMpoBaTh M3y4aeMble BEIIECTBA MO COCTAaBY U
CBOMCTBaM;

COCTaBJIATH (OPMYJIBI OKCHJIOB, KHCIOT, OCHOBAHHUH,
COJIEW U Ha3bIBaTh UX [0 MEXIYHAPOIHON HOMEHKIIATYPE;
MIPOrHO3UPOBATh CBOMCTBA BEIIECTB HAa OCHOBE OOIIMX
XUMHUYECKHUX CBOMCTB U3YYEHHBIX KJIACCOB/TPYIII BEIIECTB,
K KOTOPBIM OHU OTHOCSITCS;

COCTABJISITh ~ MOJIEKYJIIDHBIE ~ ypaBHEHUS  pEaklHii,
WUTIOCTPUPYIOIIAX XUMHYECKHE CBOWCTBA M CHOCOOBI
MOJIyYEHHUs BEIIECTB M3YUYCHHBIX KJIACCOB/TPYMI, a TaKKe
MOATBEPKJAIOMIUX TEHETUYECKYI0 B3aMMOCBS3b MEXIY
HUMU;

MPOU3BOAUTH BBIUUCICHUS M0 YPABHEHUSM XUMHUYECKUX
peaxiuu;

IJIAHUPOBATh M OCYIIECTBIISATH HA MPAKTUKE XUMHUYECKUE
AKCIIEPUMEHTHI, IPOBOJUTHh HAOMIOICHNUS, AeTaTh BHIBOIBI
10 pe3yJIbTaTaM 3KCIEPUMEHTA;

clieI0BaTh MpaBuiiaM 6e30macHoi padoThl B Taboparopuu
MpU  WCTIOJB30BAHMM  XUMHUYECKOW  TOCYIObl U
000pya0BaHNUS;

WCIIONBh30BaTh TPHU BBHITIOJIHEHUHM Y4Y€OHBIX 3aJaHUi U B
IIPOLIECCE MCCIEAO0BATEIbCKON AEATEIbHOCTH HAy4dHO-
MOMYJIAPHYIO JINTEPATypy XUMHUYECKOTO COACpPKaHUS,
CIIpaBOYHbBIEC MaTEpPHUANIBI, pecypchl cetu «IHTepHETY;
BBICTPAMBaTh PAa3BEPHYTHIE MUCbMEHHBIE U YCTHBIE OTBETHI
¢ omopoil Ha MHGOPMAIMIO U3 YUYeOHUKA U CIPABOYHBIX
MarepuaioB, TIPaMOTHO  HCIOJb30BATh  HM3yYEHHBIN
MOHATUHHBIN annapar Kypca XMMHUHU.

[Tepnonnueckuit [lepBble MONBITKM KJIACCU(PUKALUU XUMUYECKUX DJIEMEHTOB. PacKpbIBaTh CMBICI MIEPUOANYECKOTO 3aKOHA;

3aKOH U IlonsTe o0 rpynmax CXOOHBIX AJIEMEHTOB (ILEJIOYHBIE U IIOHUMATh CYLIECTBOBAHUE IEPUOAUYECKON 3aBUCHUMOCTHU
[lepuoanueckast | MIETOYHO3EMENIbHBIE METAJJIbl, TaJOreHbl, WHEPTHbIE TIa3bl). CBOMCTB XMMHUYECKHX 3JIEMEHTOB (M3MEHEHHE paJryCoB
cucremMa DOneMeHTBl, KOTOpbhle 00pa3yloT aMmdoTepHbIe OKCHUIBI | aTOMOB U 3JIEKTPOOTPULIATEIBHOCTH) U UX COEAUHEHUN OT
XUMHUYECKHX TUAPOKCH/IBIL. TIOJIOKEHHUS B IEPUOANYECKON CUCTEME M CTPOEHUS aTOMa;
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anemeHToB /[. U.
Menneneesna.
Crtpoenue
aTOMOB.
XuMHu4decKas
CBSI3b.
OKHCIUTEIBHO-
BOCCTaHOBUTEIIbH
ple peakuuu (15

).

Ilepnonnueckuit 3akoH. [lepuoguyeckas cucreMa XUMUYECKUX
snementoB . WM. MenaeneeBa. KoporkomnepuogHas u
JuHHOTIeproaHas Gopmbl [lepruoaudeckoll CUCTEMbI XUMUYECKUX
sanementoB [[. 1. MenneneeBa. [lepuoasl u rpynmnbl. OU3NYECKUil
CMBIC]I TOPSIAKOBOTO HOMEpPA, HOMEPOB TEPHOJa W TPYIIIbI
3JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX szep. M3oTomsl.
OnekTpoHbl. CTPOCHHE IEKTPOHHBIX 00070YeK aTOMOB TepBbIX 20
XuUMuYecKux aneMmeHToB Ilepuommyeckonn cucremer J[. M.
MenpeneeBa. XapakTepUCTUKA XUMHUYECKOIO JJIEMEHTA [0 €ro
nonoxkenuto B Ilepunognyeckon cucreme J[. . Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHsI paJnyca aTOMOB XUMHYECKHX
9JIEMEHTOB, METANIMYECKMX M HEMETaUIMUYEeCKUX CBOMCTB I10
rpynmnaM u nepuojgaM. 3HaueHue Ilepmommueckoro 3akoHa u
[lepuoanueckoil CUCTEMBI XMMHUYECKUX IJIEMEHTOB JUIsl Pa3BUTHS
Hayku ¥ npaktuku. /. 1. MenneneeB — y4€HbIN U rpaXkJaHUH.

Xumnueckasi cBsi3b. KoBasieHTHast (MoJisipHasi U HEMOJISIpHAs)
CBA3b. DJIEKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas
CBSI3b.

Crenenb  okucneHuss.  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu. [Ipoiiecchl OKuCIeHUsI U BOCCTaHOBIIEHU. OKUCTUTENN U
BOCCTAHOBUTEIH.

XUMHYECKHIT IKCMEPUMEHT: W3ydYeHHe oO0Opa3lioB BEIIECTB
METAJIJIOB U HEMETAIJIOB; B3aUMOJICHCTBUE THUAPOKCHIA ILIMHKA C
pacTBOpaMH  KHCJIOT M  IIEJI0YeH; TMPOBEJACHHE  OMBITOB,

WUTIOCTPUPYIOIIUX MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakluy pa3ioKeHUs], COSTUHEHUS).

YCTaHABIMBATh CBS3b MEXIY IIOJOKEHUEM DJJIEMEHTA B
MEePUONYECKON CHCTEME M CTPOEHUEM €ro aToMa (cocTaB
U 3apsiz sapa, o0Iee YMCiIo SJIEKTPOHOB U pacipeesieHIe
UX T10 3JIEKTPOHHBIM CIIOSIM);

IIPOTrHO3UPOBATh XapaKTep U3MEHEHHUS CBOMCTB 3JIEMEHTOB
U HUX COCQUHEHHH 1o TIpynmaM U  [epuojaaM
[Tepronueckoi CUCTEMBI;

XapaKkTepu30BaTh XHMHUYECKUE JIIEMEHTHI MEPBBIX TPEX
NIEPUOJOB, Kalus, KalblMs 10 MX IIOJOXKEHUIO B
[Tepuonuueckoit cucreme J; 1; Menneneena;

ClIeZIOBaTh MpaBmiaM Oe30rmacHoi paboTsl B JabopaTopun
NPy UCMHOJB30BAaHUM  XMMHYECKOM  TOCyabl U
o0opyI0BaHus;

BBICTpauBaTh Pa3BEPHYTHIC TUCHMEHHBIC U YCTHBIE OTBETHI
c omopoi Ha mH(pOpMaHIO W3 Y4eOHHKA W CIIPABOYHBIX
MaTepuagoB, TPaMOTHO  HCIOJb30BaTh  HM3YUYCHHBIN
MOHATUHHBIN anmnapar Kypca XUMMuu;

PacKpbIBaTh CMBICT U3yYaeMbIX TOHATUH;

OIIpeAEIATh BUJ XUMUYECKOW CBA3H B COEAMHEHUN;
OTpEAEIATh CTENEeHb OKHCICHUS XMMHUYECKOTrO AJIEMEHTa
1o ¢hopMyJie €ro COeTUHEHHS;

ONpEAENATh JJIEMEHT (BEIIeCTBO) — OKHUCIUTENb U
9JIEMEHT (BEIIECTBO) — BOCCTAHOBUTEIID;
OOBSICHATH  CYIIHOCTh  MPOILIECCOB  OKUCICHHS U

BOCCTaHOBJICHUS;
COCTaBJIATh DJJEKTPOHHBIM OamaHc ¢ Y4y€ToM 4wHcia
OTJ@HHBIX U IPUHATHIX JJIEKTPOHOB;
COCTAaBJISITh ypaBHEHUE
BOCCTaHOBUTENIBHON PEaKIINH;
WCIOJIb30BaTh IIPY BHIMOIHEHUN YUEOHBIX 3a/1aHUN TEKCTHI
yueOHHKa, CIPaBOYHbIE MaTepuaybl (TMEPHOAUYECKYIO
cucremy xumudeckux snementoB /[I; UW; Menneneena,
TaOJIMIy PACTBOPUMOCTH KHCIIOT, OCHOBaHMU U COJed B
BOJI€, MIEKTPOXUMHUYECKUH psJl HAPSHYKEHUI METaJIOB)

OKHCIIMTCIBbHO-
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WCIOJb30BATh TPHU BBIIOJIHEHUU YYEOHBIX 3aJaHUN U B
MPOLIECCE HMCCIIEIOBATENbCKON JIESITEIbBHOCTH HAay4HO-
MOMYJISIPHYIO  JIUTEPATypy XMMHUYECKOTO COJEp>KaHus,
CIIpaBOYHbIE MaTepHaJIbl, pecypchl ceTu «HTepHEeTY.

KonnuecTBo yueOHBIX 4acOB Ha TEMY MOXET BapbUPOBATHCA HA YCMOTPEHUE YUUTEIsA, HEU3MEHHBIM OCTaETcs o01iee
KOJIMYECTBO YaCOB Ha BECh TOJ. 3 PE3EPBHBIX YPOKA NIPEIHA3HAYEHBI I CAMOCTOATEIBHOIO PACIPEAEICHUS YUUTEIEM KOJIMIECTBA
94acoB Ha TEeMaTUYECKUN KOHTPOJIb, HAa 00yUYeHHUE MOATOTOBKE JIEMEHTAPHBIX YUEOHBIX MPOEKTOB, HA PA3BUTHE YMEHHS MOJIb30BATHCS
CIPaBOYHOM JIUTEPATYpOM, B TOM YHCIIE B 3JIEKTPOHHOM Popme u B cetu « IHTEepHET».

9 kJacce

(2 4. B HepeJ110, Beero 68 4., u3 Hux 4 4. — pe3epBHOE Bpemsi)

Pasznensnt

KOJIMYECTBO
4acos,
O0TBOJHMOE Ha
WX U3yYeHune

NPOrpamMmbl, H

OcHOBHOEe co/iep:KaHue

OcHoOBHBIE BU/BI 1eSITeIbHOCTH 00y4al0IMXCH

BemectBo
XUMHYECKast
peakmus. (15 4.)

u

[lepnonnueckuit 3akoH. Ileproauyeckas cucreMa XUMUYECKUX
aneMeHToB /[[. 1. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH
B HU3MECHEHUM CBOWCTB XUMHYECKHX DJIEMEHTOB IEPBBIX TPEX
NIEPUOJIOB, Kajusd, KalblUsi U UX COCAUHEHUH B COOTBETCTBUU C
IIOJIOXKEHUEM 3JIEMEHTOB B [leproandeckoil cucTeMe U CTPOCHUEM
UX aTOMOB.

CrpoeHue BemiecTBa: BHUAbI XHUMHYECKOW CBS3U. THIBI
KPUCTAJUIMYECKUX PEIIETOK, 3aBUCHUMOCTH CBOMCTB BEILECTBA OT
THIA KPUCTAIUIMYECKON PEMIETKN U BUJ1a XUMUYECKOM CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB
(MeXIyHapoHas U TpUBHAJIbHAS ). XMMUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIMXCSA K PA3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COCUHEHUH,
TE€HETUYECKasl CBSI3b HEOPTAaHMYECKUX BEIIECTB.

Knaccupukanuss XUMMYECKMX peakiuil 1O  pa3iuyHbIM
npu3HaKaM (110 YMCITy ¥ COCTaBY YYacTBYIOIIMX B PEAKIIUU BEIIECTB,
o TeroBoMy 3(QeKTy, Mo U3MEHEHHIO CTENeHEH OKHCICHHS
XUMHUYECKHX  JJIEMEHTOB, IO OOpaTUMOCTH, IO  YYacTHIO

XapaKTepPU30BaTh XUMUYECKUE DJIEMEHTHI TEPBBIX TPEX
MEpUOJIOB, Kallusd W KalbLUUs IO HMX [OJIOXKEHUIO B
[Tepuonuueckoit cucreme /l; 1; Menneneena;
KIacCU(pUIIMPOBAaTh ¥  Ha3bIBaTh  HEOPTraHUYECKHE
BEIIIECTBA U3YYCHHBIX KJIACCOB;

OIMCHIBaTh OOINME XHWMHYCCKHE CBOMCTBA BEIISCTB
pa3IUYHBIX KJIACCOB, TOATBEPKIATH CBOMCTBA TPUMEPAMHU
MOJIEKYJISIPHBIX YPAaBHEHUM XUMHUUYECKUX PEaKIIHiA;

ONpeNeNsiTh  BHJ  XHMHUYECKOW  CBSI3U U
KPUCTAJUTMYECKOM PEIIETKH BEIIECTBA;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOCHHS;

PacKpbIBaTh CMBICII W3Y4YaeMbIX TMOHSATHUA U TPUMEHSTH
STU TIOHSTHS TPU ONHMCAHUM CBOWCTB BEIIECTB U UX
MIpEBPAILCHMI;

KIIACCU(PUIIUPOBATH XUMUYECKUE PEAKITNH TI0 PA3TMYHBIM
MIPU3HAKAM;

THII
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KaTajau3aropa). OK30- "
TEPMOXMMHYECKHUE YPABHEHUS.

[lonstue o ckopoctu xumuyecko peakuuu. [lonsTue 00
0o0paTUMBIX U HEOOPATUMBIX XMMHUYECKUX peakuusx. [lonarue o
TOMOT'€HHBIX M T'€T€POreHHBIX peakuusx. [lonamue o xumuueckom
pasHogecuu. Dakmopol, erUAIOWUE HA CKOPOCMb XUMUYECKOU
peaxkyuu u noJioHceHue XUMU4ECKO20 PasHOBECUA.

OKHCIUTENTBHO-BOCCTAHOBUTEIIBHBIE PEAKIMM, AJICKTPOHHBIN
OajlaHC OKHMCIUTENIbHO-BOCCTAHOBUTENbHOM peakiuu. CocTaBiieHne
YPaBHEHHH  OKHMCIMUTEIBHO-BOCCTAHOBUTEIIBHBIX  pEaKUHUHd  C
MCIIOJIb30BaHUEM METO/a 3JIEKTPOHHOro OanaHca.

Teopuss 2MEKTPONUTUYECKON AMCCOLUALMH. JJIEKTPOJIMTHI U
HedJleKTpoauThl. Kartuonel, aHumoHbl. MexaHusM Juccouluanuu
BEUIECTB C PA3NIMYHBIMU BHUJAMU XUMHUYECKOH cBs3u. (CreneHp
nuccounanuu. CUiibHbIE U c1a0ble 3J1EKTPOIUTHI.

Peakiun moHHOro oOMeHa. YCIIOBUS NPOTEKAHUS peaKIUN
MOHHOTO OOMEHa, IMOJHbIE U COKpalll€HHbIE HOHHBIE YpaBHEHUS
peaknuii. CBo#CTBa KHCJIOT, OCHOBAaHMM U COJIEM B CBeTe
MPEJCTaBICHUI 00 3JIEKTPOJIUTUYECKON JIMCCOLIMALUH.
KavecTBeHHbIE peakuK HAa HOHBL. [lonamue o eudponuse conel.
XMMHYECKHIl JKCMEePUMMEHT: O03HAaKOMJIEHHE C  MOJCNISAMHU
KPUCTAITIMYECKHUX PEIIETOK HEOPraHUYECKUX BELIECTB — METAJUIOB
U HeMmeTauloB (rpaduTa M anMmasa), CIOKHBIX BEUIECTB (XJopuja
HATpUsA); MCCIENOBAHUE 3aBUCHUMOCTH CKOPOCTHM XUMHYECKON
peakuuMyu OT BO3JEHCTBUSL DPA3NUYHBIX (PAKTOPOB; HCCIEIOBaHHE
AIIEKTPONPOBOIHOCTH PACTBOPOB BEILIECTB, MIPOLIECCa TUCCOLUALIUN
KHUCJIOT, IIeroded W coieil  (BO3MOXHO  HCIIOJIb30BaHHE
BUJICOMATEpPHUAIOB); MPOBEIEHUE ONbBITOB, HIUIIOCTPUPYIOLINX
NpPU3HAKU TIPOTEKAaHUs peaklUuil HMOHHOro obmeHa (oOpa3oBaHHe
ocajgka, BblAeleHWe rasza, oOpa3oBaHHE BOJbI);  OIIBITOB,
WUTIOCTPUPYIOLINX TMPUMEPBI OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX
peakuuii  (ropeHue, peakuuu  Pas3NOKEHUs, COCIUHEHHS);
pacrio3HaBaHME  HEOPraHMYECKUX  BEIIECTB € I[TOMOIIBIO
KAYeCTBEHHBIX PEaKIMi Ha MOHBI; PEHIEHHE SKCIIEPUMEHTAIbHBIX
3a/1a4.

SHAOTCPMUYCCKUC pcCaKkiuu,

YCTaHABJIMBATh 3aBHUCHUMOCTb CKOPOCTH XUMHYECKON
peaKIy OT PA3INYHbIX PAKTOPOB;

IIPOrHO3UPOBATh BO3MOKHOCTH ITPOTEKAHUS XUMUUYECKUX
IIPEBpAILEHHH B PA3JIMYHBIX YCIOBUSIX;

ONpeIeNsATh OKUCITUTENb U BoccTanoBuTelb B OBP;

COCTaBJIATh 3JIEKTPOHHBII OalaHC peakiuy;

IIPOU3BOJIUTH BBIYMCIICHUS 10 XUMUYECKUM YPaBHEHHUSM;
PacKpbIBaTh CMbICI U3Y4YaeMbIX MMOHATHH, a TAKIKE CMBICI
TEOPUU IEKTPOJUTHUECKOHN AUCCOLMALINH;

OOBSICHATh MPUYMHBl  BJIEKTPOIPOBOJHOCTH
pPacTBOpOB;

COCTaBJIATh YPaBHEHUS JUCCOLMALIUHN KUCIIOT, IIeI04el U
COJIEH, TTOJTHBIE
U COKpAIIEHHbIE HOHHBIE YPAaBHEHUS XUMUYECKUX peaKuil
HOHHOTO OOMeEHa;

IUTAHUPOBATh U OCYLIECTBJIATh HAa MPAKTUKE XUMHUYECKUE
HKCHEPUMEHTBHI, TIPOBOJAUTH HAOIIOICHHS, JIEJIaTh BBIBOIBI
10 pe3yJIbTaTaM 3KCIIEPUMEHTA;

CJIeZIOBaTh MpaBmiiaM 0e30macHoi paboTel B 1aboparopun
IpU  MCIOJIB30BAaHMM  XHMHYECKOM  mocyabl U
o0opyioBaHus;

IIPOU3BOJIUTH BBIYMCIIEHUS 10 XUMUYECKUM YPABHEHHUSM;

BBICTpAauBaTh pa3BEPHYTHIE TNHCbMEHHBIE M YCTHBIE
OTBETHl C OMNOpoi Ha HH(OpMaIUIO0 U3 y4yeOHUKA WU
CIpPaBOYHBIX MaTEpUajoB, TPaMOTHO HCIOJIb30BAThH
W3Y4YEHHBIN NOHATUIHBIN almapaT Kypca XUMHUH;

UCIOJIb30BaTh MPU BBHINOJHEHUM YyYeOHBIX 3aJjaHUN U B
MpPOLIECCe HCCIEIOBATENIbCKOW JI€ATEIbHOCTH HAay4HO-
MOMYJISIPHYIO JINTEPATypy XHMHYECKOTO COACpIKaHMS,
CIpaBOYHbIE MaTepualbl, pecypchl cetu « IHTepHEeT».

BOJHBIX
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IIpakTyeckue padboThI:
No 1. PemeHue skcrnepuMeHTalbHBIX 3a/1a4 110 TEME.
Boruuciaenus:
® [KOJIMYECTBAa BEIIECTBa, 00BbEMAa M MacChl PEareHTOB WJIN
MPOJYKTOB 10 YPAaBHEHUSIM XUMUYECKUX PEAKIUH;
® 10 YPABHEHUSIM XUMUYECKUX PEAKIIH.

Hemeramnsl u ux
coenunenus. (35

q.)

OOmast xapakTepucTuka ramoreHoB. OcOoOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CrpoeHue WU
¢u3nueckue CBOICTBa MPOCTBIX  BEIIECTB raJIOreHOB.
XUMHUYECKHE CBOMCTBA Ha IpuMepe Xjopa (B3aumojeicrBue c
MeTaJulaMH, HeMeTaJUlaMH, Iejaodamu). XjaopoBogopoa. CossiHas
KHCJIOTa, XWMHUYECKHE CBOMICTBA, IOJlyuyeHHE, [PUMEHEHHE.
JelictBue xJiopa MW XJOPOBOJAOpPOAA HA OPraHU3M YEJIOBEKA.
Baxuelime XI0puibl U X HAXOXKAECHUE B IPUPO/IE.

O61as xapakrepucTtika 31eMeHToB VIA-rpynnbsl. OcobeHHoCcTH
CTPOEHUS aTOMOB, XapaKTEPHbIE CTEICHU OKUCIICHHS.

CrpoeHue u Qu3nyeckue CBONCTBA MPOCTHIX BEUIECTB — KHCIIO
pola U cepbl. AJUIOTPOIIHbIE MOAM(DUKALMU KHUCIOPOJa U CEpBHI.
XumMudeckue cBorcTBa cepbl. CepoBOIOpOI, cTpoeHue, (pr3uvecKue
U XUMHYeckue cBoWcTBa. OKCHABI cepbl KakK MpeiCTaBUTEIH
KHCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3NYECKUE U XUMUYECKUE
cBoiicTBa (0OIIME Kak NpeACTaBUTENs Kjacca KUCIOT |
cnenuduyeckre). XUMUYECKHE pEeaklUy, JeKallle B OCHOBE
OPOMBIIIJIEHHOTO ~ croco0a  TMOJIyuYeHHsl  CEepHOM  KUCIOTHI.
[Tpumenenne. Conu cCepHOl KUCIOTHI, KaUECTBEHHAsl peaklus Ha
cyabdar-uon. HaxoxnaeHnue cepbl U €€ COEAMHEHHUH B IMPHUPOJIE.
XVUMHYECKOE 3arpsi3HEHHE OKpY’Kalollell cpeabl COeAMHEHUSIMU
cepbl (KHUCIOTHBIE JOXKIU, 3arpsi3HEHHE BO37yXa U BOJOEMOB),
CIOCOOBI €ro MPeOTBPAIICHHUS.

OO0mrast XxapakTepucTuka 31eMeHToB VA-rpynnbsl. OcoO0eHHOCTH
CTPOEHHS aTOMOB, XapaKTepHbIE CTENIEHN OKHCIEHUSI.

A30T, pacipocTpaHeHHUe B MPHUPOJIE, GU3NUECKUE U XUMHUECKUE
cBoiictBa. KpyroBopot a3ora B npupoje. AMMHAK, €ro pu3nyecKkue
U XMMHYECKHE CBOHCTBa, moiydyeHue u mnpumeHenue. Comu
aMMOHWUSI, MX (HU3MUYECKHEe U XMMHYECKHE CBOWCTBA, MPUMEHEHHE.

0OBSICHATH 001IIHE 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB
HEMETAJUIOB M MX COEIMHEHHUHA B TMpeaenax MallblxX
MEepUOJIOB U TJIaBHBIX noArpyni [lepuoanyueckoi cuctemsl
XUMUYECKUX HIEMEHTOB C YYETOM CTPOCHHS UX ATOMOB;
XapaKTepu30BaTh (U3UUECKUE W XUMHUYECKHE CBOWMCTBA
MPOCTHIX BEIIECTB TaJOreHOB (Ha MIpHUMEpPE XJIopa) H
CJIOKHBIX BEHIECTB (XJIOPOBOJOPOJA, XJIOPHAA HATpPHs),
CrocoObl WX TONy4YeHHUs, NMPUMEHEHHE W 3HAYCHHE B
MIPUPOJIE U KU3HU YEIIOBEKA,

ONpeNENATh TAJIOT€HUA-UOHBI B paCTBOPE;

MJIAHUPOBATh U OCYIIECTBIIATh HA MPAKTUKE XUMUUYECKHE
9KCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHUS, AeTaTh BHIBOJIBI
10 pe3ysbTaTaM IKCIEPUMEHTA;

OOBSICHATH O0IIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
a1eMeHTOB VIA-rpynmbl M HX COEAVMHEHUH € YYETOM
CTPOEHHUSI X aTOMOB;

XapaKTepu30BaTh (PU3NYECKHE W XHMUYECKHE CBOMCTBA
IIPOCTOTO  BEIIECTBA CEeppl M €€  COEAUHEHMM
(cepoBoiopo/ia, OKCHJIOB CEpbl, CEPHOW KHUCIOTHI,
cynb(haToB), CHOCOOBI MX TMONYyYEHHUs, MPUMEHEHUE H
3HAYEHUE B MPUPOJIE U KU3HU YETIOBEKA;

OTIpeIeNATh HATUYUE CYIb(aT-HOHOB B PACTBOPE;
OOBSACHATHP  CYUIHOCTh  3KOJOTMYECKHMX  IpodiieMm,
CBSI3aHHBIX C MepepabOTKOM COETMHEHUH CepBhI;
OOBSACHATH OOIINE 3aKOHOMEPHOCTH B U3BMEHEHNUHU CBOWCTB
2JIEMEHTOB

VA-rpynnsl 1 uX COCJUHEHHH C y4ETOM CTPOCHMS MX
aTOMOB;
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KauecTBeHHast peakluss Ha MOHBI aMMOHHMs. A30THas KUCIIOTa, €&
HoJy4yeHue, (U3UYecKue M XUMHUYECKHEe CBOHCTBa (0OIIME Kak
NpeCTaBUTENs KJlacca KUCIOT U cnenuduyeckue). Mcnonp3oBanue
HUTPATOB U COJIEH aMMOHUS B KaUE€CTBE MMUHEPAIIbHBIX yI00PEHUII.
XHUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpeabl COCIMHEHUSIMU
a30oTa (KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3/yXa, IIOYBBI MU
BOJIOEMOB).

®docdop, ammorpornubie Mmoaudukanun pochopa, puznueckue u
xummnaeckne cporictBa. Okcun pochopa(V) u dhocdopHas kucnora,
du3nyeckrue U XUMUYECKUE CBOICTBa, nostyueHue. Vcrnonb3oBaHue
¢dochaToB B kKauecTBE MHHEPAITLHBIX YA00PSHH.

OO6was xapakrepuctuka meMeHToB [VA-rpynnsl. OcoO0eHHOCTH
CTPOEHHS aTOMOB, XapaKTEPHbIE CTENIEHN OKHCICHUS.

VYriaepon, amulOTpONHble MOAM(UKALMHM, PaclpOCTpPaHEHHE B
npupose, (u3MuUecKue M XUMHYECKHE CBOHCTBA. AjacopOuus.
KpyroBopor yriepoga B mnpupoge. Oxcuabl yriaepoja, HX
¢usznueckue M XUMHYECKHE CBOICTBa, JCICTBHE Ha KHUBBIE
OpraHU3MBl, OJIy4E€HUE U IPUMEHEHHE. DKOJOTHUECKUE IPOOIeMBbI,
CBsA3aHHbIE ¢ okcuaoM yriepona (IV); rumoresa rinobaibHOrO
HOTEIUICHUS KJIMMaTa; apHUKOBBIN A3 GeKT. YTroabHas KMCI0Ta U e€
CONM, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA, MOJyYE€HUE H
npuMeHeHue. KauecTBeHHas peakuus Ha  KapOOHAT-HOHBI.
Hcnonp3oBaHne kapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJICHHOCTH
U CEJIbCKOM XO35HCTBE.

[TepBoHavanbHble TOHATHUS 00 OPraHMYECKUX BEIIECTBAX KaK O
COEIMHEHUSX yriepoja (MeTaH, 3TaH, 3TUJIEH, aleTHIEH, 3TaHOI,
[IIMLEPUH, YKCYCHAsl KUCIIOTA). MXx cocmas u xumuueckoe cmpoenue.
[TonsiTue O OMOJOTMYECKH BaXXKHBIX BEILIECTBAX: >KUpax, Oenkax,
yIAeBOAaX — W MX POJNM B KU3HM 4YeJoBeKa. Mamepuanvhoe
€0UHCMBO OP2AHUYECKUX U HEOP2AHUYECKUX COeOUHEHU.

KpemHuii, ero ¢pusnueckue 1 XuMHUECKUE CBOMCTBA, MOTyYCHHE
u npumenenue. CoeauHeHus KpeMmHUs B npupone. OOmue
npezcraBieHus 06 okcuae kpemuus (IV) u kpeMHUEBON KHCIOTE.
Cunukatel, HMX  HCIOJb30BaHME B  OBITY,  MEAMIIMHE,
IIPOMBINUIEHHOCTH.  BaogicHetiuiue cmpoumenvhbvle  Mamepuabl:

XapaKTepu30BaTh (U3UUYECKUE U XUMHUECKHE CBOMCTBA
MPOCTHIX BeIIeCTB a3oTa M (ochopa U UX COETUHEHUI
(ammuaka, coyiet aMMOHMSI, a30THOM KHUCIIOThI, HUTPATOB,
okcuna docdopa(V) u dhochopHoit Kuciotsl, pocdaTon),
CMOCOOBl HMX TOJy4EHHUs, NMPUMEHEHHE M 3HAYCHUE B
MIPUPOJIE U )KU3HU YEIOBEKa,

OTIpeNieNATh HOHBI aMMOHUS U (pocdaT-uoHbI B pacTBOpE;
OOBSACHATH  CYUIHOCTh  JKOJOTHYECKHMX  MpodiieMm,
CBSI3aHHBIX C HAXOXKJIEHUEM COETMHECHUN a30Ta u Gochopa
B OKpY>Karolen cpeae;

0O0BACHATH OOIIME 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOWCTB
snemeHToB [VA-rpynmbl M HUX COEAMHEHUH € YUYETOM
CTPOEHHS UX aTOMOB;

XapakTepu30BaTh (PU3MUECKHEe M XUMHUYECKHE CBOICTBa
MPOCTHIX BEUIECTB YTIepoia U KPEMHHUS U MX COCTUHEHUI
(okcuIoOB yrieponaa, YrolibHOM KHCIOTHL, KapOOHATOB,
OKCHJa KPEMHHS, KPEMHHUEBOW KHCIOTHI, CHJIMKATOB),
CHocoObl WX TOMy4YeHHUs, NMPUMEHEHHE M 3HA4YCHHE B
MPUPOJIE U )KU3HU YETIOBEKA;

OTpeeNsaTh KapOOHAT- U CUIIMKAT-UOHBI B PACTBOPE;
OOBSACHATH  CYUIHOCTh  3KOJOTMYECKHX  MpodiieMm,
CBSI3aHHBIX C HAXOXKICHMEM YIJIEKHCIOrOo Ta3a B
OKpYXaoIleH Cpee;

WIITIOCTPUPOBATh B3aUMOCBS3b HEOPraHUYEeCcKuX
COEIMHEHUH yIiiepoJia U OpraHu4eCKUX BEIECTB;
TUTAHUPOBATh U OCYIIECTBIISITh HA MPAKTUKE XUMHUYECKHE
HKCHEPUMEHTBHI, TPOBOAUTH HAOJIIOICHUS, JIEJIaTh BBIBOBI
10 pe3ysbTaTaM IKCIEPUMEHTA;

cJleZloBaTh MpaBuiiaM 0e3onacHoi paboTsl B 1abopaTopun
NpH  WCIOJB30BaHUM ~ XHMHUYECKOH  TOCyAbl |
o0opyoBaHus;

MIPOU3BOJINTH BHIYHCIICHUS TI0 XUMHUYECKAM YPaBHEHUSIM;
BBICTPaWBaTh pa3BEPHYTHIE MUCHMEHHBIE M YCTHBIE
OTBETHl C OMNOpOH Ha HHPOpMALUI0 U3 Yy4eOHUKA HU
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Kepamuka, cmekno, yemenm, GemoH, odscene300emon. Ilpobremovi
be30nacnoco  UCNOIBL308AHUS CMPOUMENTbHBIX MAmepuanos 6
NOBCEOHEBHOU IHCUSHUL.

XHUMHYeCKHil IKCTIEPUMEHT: N3ydeHre 00pa3lioB HEOPTaHUYECKUX
BEILIECTB, CBOMCTB COJISIHOW KHUCJIOTBI; TPOBEAEHUE KAaYECTBEHHBIX
peakiuuii Ha XJOPUA-MOHBI U HAOJIOJACHHE TMPU3HAKOB UX
MPOTEKAHUS;, OMBITHI, OTpPaKAIIUE (U3MUECKUE U XUMUUYECKUE
CBOICTBA raJIOTEHOB M UX COCAMHEHUN (BO3MOYKHO MCIOJIB30BaHUE
BUJCOMATEPHUAJIOB); O3HAKOMJICHME C oOpa3uamMu XJIOPHIOB
(rajoreHuI0OB); O3HAKOMJIEHWE C oOpasmamMu cepbl Hu e
COCAMHEHUSIMH (BO3MOYKHO HCIIOJIB30BAaHUE BHJICOMATEPHAIIOB);
HaOmo/IeHue Tmporecca OOyriauMBaHUS caxapa IOJA JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHUCIIOTBI, HM3yYECHHE XUMHUYCCKHX
CBOMCTB  pa30aBlEHHOM  CEpHOM  KUCJIOTHL,  MPOBEICHUE
Ka4eCTBEHHOW peakuuu Ha cynb(ar-uoH U HaOII0IeHNe MpU3HaKa
e€ MpoTeKaHusi; 03HAKOMJICHHE C (PU3HMUECKUMU CBOWCTBAMHU a30Ta,
dochopa wm wHX coemquHEHWH (BO3MOXKHO  HCIOJH30BaHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHUIA;
NOJyYeHne, coOWpaHue, paclo3HaBaHWE W H3YYCHHE CBOMCTB
aMMUaKa; IpoBeJeHIE KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHUS U
dochar-uoH U  U3yYEHHWE  TPHU3HAKOB UX  MPOTEKAHMS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI C MEAbIO
(BO3MO’KHO HCITOJTb30BaHKUE BUACOMATEPHAJIOB); U3yUeHHE MOJIEIIEH
KPUCTANIMYECKUX  pPEmETOK  anmasza, rpaduta, (QynepeHa;
O3HAKOMJICHHE C TIPOILIECCOM aJCOPOIMHM PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YTJIEM M yCTPOMCTBOM MPOTHBOTA3a; MOYICHHE,
coOupaHue, pacrio3HaBaHNEe U U3yUYeHHE CBOMCTB YTIEKUCIIOTO ra3a;
MIPOBEJICHUE Ka4eCTBEHHBIX PEaKInii Ha KapOOHAT- M CHITHKAT-HOHBI
U U3yYCHHE TMPU3HAKOB WX TIPOTEKAHUS; O3HAKOMJIEHHE C
MPOYKIMEN CUJIMKAaTHOM [IPOMBIIUIEHHOCTH; pelienue
HKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe « BakHelIne HeMeTalbl 1 UX
COCIIMHEHUSD).

JleMoHCTpanum:

e Bueomarepualibl: raJOreHbl U KX COSTUHEHHUS.

e (OO0Opa3ibl XJIOPUIOB.

CIPaBOYHBIX MAaTEpUaJIOB, TPAMOTHO HCIOJIb30BaTh
M3y4YCHHBIN NOHATUMHBIA anmapaT Kypca XUuMHUH;
WCIIOJIb30BaTh TMPH BBIIOJIHEHUU yYEOHBIX 3aJaHW U B
MPOLIECCe HCCIIEeIOBATEIbCKONW JIEATEIbHOCTH HAay4HO-
MONYJISIPHYIO JIUTEPATYpPy XUMHUUYECKOTO COJEp>KaHMUs,
CIpaBOYHbBIE MaTepUalbl, pecypchl cetu « IHTepHeT».
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o Komnekuuu (BuaeoMarepuabl): cepa U €€ COeMHEHUSI.
e OOyriuBaHMe caxapa TMOJ JCHCTBHEM KOHIICHTPUPOBAHHOM
CEpPHOM KUCJIOTBHI.
e Komnexkuuu: ¢ochop W ux coeauHeHus. BzammopeiicTBue
KOHILICHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIBIO.
e Mogenn KpHUCTAIUIMYECKUX PEIETOK — aMasa,
MOJICKYJTBI QyJIIepeHa.
e AjcopOuus pacTBOPEHHBIX BEIIECTB aKTHUBHUPOBAHHBIM YTIEM.
IIpotuBoras.
e Bujneomarepuansl: CHJIMKaTHas TPOMBIIUIEHHOCTb.
e Mojenu MOJIEKYJT OPTaHMYECKUX BEIIECTB.
IIpakTnyeckue padboThbi:
Ne 2. TlonyueHnue cosisiHOM KUCIOThI, U3y4EHHUE €€ CBOWCTB.
Ne3. Tlonyuenue aMMHaKka, U3y4eHUE €ro CBOMCTB.
Ned4. Tlonyuenue yrnekuciioro rasa. KauecTBeHHass peakius Ha
KapOOHaT-HOH.
No5. Pemenne skcriepuMeHTaIbHbIX 3a/1a4 110 TeMe « HemeTramibny.
Beruuciaenus:
® 110 YPAaBHEHMSIM XUMUUYECKUX PEAKIIUH, €CIIN OJIMH U3 PEareHTOB
JIaH B U30BITKE;
® 00BEMOB Ta30B MO YPAaBHEHMIO PEaKIMM Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILICHH I'a30B;
® 110 ypaBHEHUSIM XUMUYECKUX PEAKIIUA;
MacCOBOM J0JIM BBIXOJIa IPOYKTa PEaKlny;
® 110 YPAaBHEHMSIM XUMHUUYECKHUX PEAKIIUH, €CIIN OJIMH U3 PEareHTOB
JIaH B BUJI€ BOJIHOT'O pacTBOPA C M3BECTHOM MACCOBOM J0JIEH

rpadura,

MerTasnbl U ux
coenuHeHMs. (9

q.)

OO6111ast XapaKTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB Ha
OCHOBaHUU UX M0JIOKEHUA B [leproaudeckoii cucTeMe XMMHUYECKHUX
anemenToB J[. M. MengeneeBa u crpoenust aromoB. CtpoeHue
METAJIJIOB. Mertannnyeckas CBA3b " MeETaJIIINYECKast
KpUCTAJUIMYECKas PEMIETKA. DIEKTPOXUMHUYECKUN Pl HAIIPSKEHUI
MmeTa jJoB. Puznyeckre 1 XMMUYECKHe CBOMCTBA MeTayu1oB. O01ue
crocoObl nostyueHust MetaioB. [IoHsATHE O KOPpO3UM METAILIOB,
OCHOBHBIE CHOCOOBI 3alIUTBl MX OT Koppo3uu. CrjiaBbl (CTaib,
YYT'yH, JIOPANTIOMHHMMA, OpoH3a) M HX OpHUMEHEHHe B ObITY U

PacKpBIBATh CMBICIT H3yYaeMBbIX ITOHSATHI U IPUMCHSTH ITH
MOHATHSL TP OMNHCAHUU CBOMCTB BEIIECTB U HX
MIpEBpAICHUI;

OOBSICHATD O0IME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
AJIEMEHTOB-METAJIOB M HX COSAMHEHUH C Y4ETOM CTPOSHUS
WX aTOMOB;

XapaKTeprU30BaTh CTpOeHHUE METaJUIOB,
(u3nUecKre U XUMUYECKHE CBOWCTBA METAILJIOB;
XapaKTEPU30BaTh 00IIHE CITOCOOBI OJYYCHHS] METAJIIOB;

oOme
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MPOMBIIIUIEHHOCTH.

[enounsle Metauibl: mojioxeHue B Ilepuoanueckoil cucreme
xuMHuueckux 3nemeHToB . M. MeHzeneeBa; cTpo€HHE UX aTOMOB;
HaxoxJeHue B npupoze. Ousnueckre 1 XUMUYECKUE CBOMCTBA (Ha
npumepe HaTpus U Kaius). OKCUIBI U TUJIPOKCUIBI HATPUS U KaJIHsl.
[IprMeHeHre MIEeTOYHBIX METAIIJIOB U UX COCIUHEHUH.

[IlenoyHO3€eMeENbHbBIE METAJIBI MArHUI U KaJIbLIUI: TIOJIOKEHUE B
[lepuonnueckoid cucrteme XuMuueckux anemenros /. .
MenzeneeBa; CTpOEHHE HX aTOMOB; HAXOXKIEHUE B IPUPOJE.
Ouznyeckue M XUMHUYECKHME CBOWCTBA MarHus U KaJbLUs.
Baxneiiimme coenuHeHHs Kalblus (OKCUI, THAPOKCHUI, COJH).
JKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuii:  monoxenue B [lepumommueckoir  cucreme
xumuueckux snemeHtoB [[. . MenneneeBa; cTpoeHne aTtoma;
HaxoxjaeHue B mnpupozge. dusmyeckue M XHUMUYECKUE CBOMCTBA
amoMuHus.  AMQOTepHbIe CBOWCTBa OKCHAAa M THIPOKCHA
AIIOMUHUS.

Kenezo: monoxxkenue B Ilepuoanueckoit cucrteMe XMMHYECKHX
anemeHToB [[. M. MeHnneneeBa; CTpOoeHHE aToma; HaXOXKICHUE B
npupoje. Puznueckue U XUMUYECKUE CBOMCTBA kene3a. OKCUbL,
ruapokcuabl U conu xenesa(ll) u xenesa(Ill), ux cocras, cBolicTBa
Y TIOJIyYEHHE.

XHMMHYeCKHIl IKCIIePUMEHT: 03HaKOMJIEHHE ¢ 00pa3liaMu MeTal-
JOB W CIUIaBOB, HX (U3MYECKMMH CBOWCTBAMHU; HW3Y4YCHHE
pe3ysnbTaToB KOPPO3UM METAUIOB (BO3MOXKHO MCIIOJIb30BaHHE
BUJICOMAaTEpPHANIOB), OCOOEHHOCTEM  B3aMMOAECHMCTBHS  OKCHJAA
Kampllusi M HATpus C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE
BHUJIEOMATEPHAIIOB); HCCIIEJOBAHWE CBOMCTB KECTKOW  BOJIBI;
npoliecca ropeHus xee3a B KUCI0poie (BO3MOYKHO UCITIOIb30BaHUE
BUJICOMATEpPHUAIOB);  MPHU3HAKOB  NPOTEKAaHUS  KaueCTBEHHBIX
peaxiuii Ha NOHBI (MarHusl, KaIbIIHs, ATFOMUHUS, IUHKa, xkene3a(ll)
u xeneza(lll), meau(Il)); nHaGmroneHne M oOmMMCAHHME MPOILIECCOB
OKpalllMBaHUs IUIAMEHM HMOHAMHM HATpUsl, Kalusl U KaJbLMs
(BO3MOXHO HCIIOJIb30BaHUE BHUAEOMATEpUAIOB); HCCIIEI0BAHUE
aM(bOTEepPHBIX CBOMCTB TUAPOKCHIA ATFOMUHUS U TUAPOKCUIA ITUHKA;

O0BSICHATH 00IIHME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
JIEMEHTOB-METAJJIOB B TIpyHIax M HMX COEIUHEHHH C
YYETOM CTPOCHUS UX aTOMOB;

XapakTepu3oBaTh (U3NYECKHE M XMMUYECKHE CBOMCTBA
IIPOCTBIX BELIECTB METAIOB U MX COEIUHEHUH (OKCUIOB,
THJIPOKCUOB,  COJieil), cmocoObl HMX  IOJIy4eHHs,
IIPUMEHEHHE U 3HAYEHHE B IIPUPOJIE U )KU3HU YEIIOBEKA;
pacrio3HaBaTh C IOMOILBIO KAUECTBEHHbBIX PEAKLUN HOHbI
METaJUIOB (MarHus, aJlOMUHMS, [IMHKA, JKeJle3a, MEJIN);
OOBSICHATh 3aBUCUMOCTh (PU3NYECKUX CBOWCTB METAJLUIOB
OT BUJIa XUMUYECKOM CBSI3U MEKIY UX aTOMaMH;
HaOMIOAaTh M OINHUCHIBaTh XMUMHUYECKHE pEaKUuu C
ITOMOLIBIO ECTECTBEHHOTI'O S3bIKA U SI3bIKA XUMHUU;
HaOmIOAaTh  JAEMOHCTPUPYEMBbIE M CaMOCTOSITEIbHO
IIPOBOJIMMBIE OTIBITHI;

OIMCHIBaTh CBOWCTBA M3Y4YaE€MBIX BEILECTB HAa OCHOBE
HaOJIOCHUH 32 UX MPEBPALICHUSIMHU;
JI0Ka3bIBaTh ~ aM(OTEepHBIH  XapakTep
rupokcu1oB anomMunus u xenesza(lll);
CpaBHUBATh OTHOLIEHHE U3yYaeMbIX METAIJIOB U OKCHUI0B
METAJJIOB K BOJIE;

CpPaBHMBATh OTHOILECHUE FMAPOKCUAOB HATPUS, KAIbLMS U
QIIOMHHMS K pacTBOpaM KUCJIOT U ILIEJI0Yeil;
pacrno3HaBaTh ONBITHBIM IYTEM T'MJIPOKCH]-MOHBI, HOHBI
Fe2+ m Fe3+;

cleoBaTh IpaBuiiaM Oe30macHoi paboThl B JabopaTopuu
IpU  UCHOJB30BAaHUM  XMMHMUYECKOM  THocyAbl U
o0opyioBaHus;

IIPOU3BOJUTH BBIYMCIIEHUS 10 XUMUYECKUM YPAaBHEHHUSAM;
MCII0JIb30BAaTh MPH BHIMOJIHEHUN YU€OHBIX 3a/IaHUN TEKCTHI
yueOHUKa, crpaBouyHble Marepuansl (Ilepuoanueckyro
cucremy xumudeckux siemeHToB [I; W; Mengeneesa,
TabJIMIy PACTBOPUMOCTH KHCIIOT, OCHOBAaHUN U COJed B
BOJI€, MJIEKTPOXUMUYECKUH PsiJl HAPSKEHUI METaJIOB);

OKCHIOB n
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pelIEHHE HSKCIIEPUMEHTAJBHBIX 3aJa4d Mo Teme «BaxkHenmue
METAJUIBI U UX COCIUHEHUS.

JleMoHCTpanum:
e OsHakomjieHME C oO0pa3laMy METaJIOB W CIUIABOB, UX
¢usznyeckuMu  cBoWcTBaMH.  MoJenu — KPHCTATMYECKUX

PEMETOK METAILIOB.
e Buneomarepualnbl: KOPpO3Usi METAILIIOB.
e B3saumojeiicTBue HaTpusi ¢ BOJoH. OKpalllMBaHWE IIJIAMEHHU
MOHAMU HATPHS U KaJusl.
e OxpammBaHue TUIAMEHU HOHAMH KaJIbITHSI.
e BiaumoneiicTBue OKCHIa KAJIBIUS C BOJIOM.
e Bujeomarepualibl: TOPEHHE JKelle3a B KUCIOPOJIE U XJIOpeE.
IIpakTHyeckue padoTsbI:
Ne 6. KE€cTkoCTh BOJIBI M METO/IbI €€ YCTpaHEHUSI.
Ne 7. PemieHue 3kcriepuMeHTaIbHbBIX 33/1a4 110 TeMe « MeTauibly.
Boruucienus:
® 110 YPaBHEHUSIM XUMUYECKUX PEAKIUH, €CJIU OJUH U3 PEearcHTOB
JIaH B U30BITKE WU COJICPIKUT MPUMECH;
® MAacCOBOM JI0JIM BBIXOJIa TPOIYKTa PEaKIIUu;
® 10 YPaBHCHUSIM XUMUYECKUX PEAKIUi, €CJIU OJUH M3 PearcHTOB
COJICPKUT MPUMECH.

UCITIOJIb30BaTh MPU BBINIOJIHEHUU Y4YeOHBIX 3aJaHUN U B
MPOLIECCE HMCCIIEIOBATENbCKON JIESITEIbBHOCTH HAay4HO-
MOMYJISIPHYIO  JIMTEPATYpy XUMHUYECKOIO COAEpKaHMS,
CIIpaBOYHBIE MaTepHaJIbl, pecypchl ceTu «HTepHeT.

Xumust
OKpYKaroIast
cpena. (5 4.)

HoBele Marepuanbl U TexHonoruu. BemectBa u maTtepuansl B
ITOBCEJTHEBHOM KU3HU 4YeJIOBEKa. XUMUS U 310POBBE.

be3omnacHoe MCnoNp30BaHNE BEIIECTB U XUMHUUYECKUX pEaKUUi B
OBITY.

[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOJIOB (YI0ib, IPUPOIHBIH a3,
He(Th), NPOAYKTHI UX MepepadoTKH, HUX poib B OBITY U
IIPOMBIIIJIEHHOCTH.

OcHoBBI JKOJIOTHUYECKON rPaMOTHOCTH. XHUMHYECKOe
3arpsiI3HEHUE  OKpYXKarolled cpenbl  (MPEAeNbHO  JIOIMyCTUMAst
koHueHTpanus Beniects — [1/1K).

Posib XMMUM B perIeHNH SKOJIOTHYECKUX MTPOOIIEM.
XuMH4YecKHil IKCIEPUMEHT: H3ydYeHHE OO0pa3lloB MaTepuagoB
(cTexIo, cIiIaBbl METAJIOB, TOJMMEPHBIE MATEPUAIIbI).

XapakTepu30BaTh pOJb XHWMHUU B PaA3MUYHBIX cdepax
NESATSIILHOCTH JIFOJIeH, OCHOBHBIC BEIIECTBA M MaTepHUaIIbI,
MIpUMEHsIEMbIE B )KM3HU COBPEMEHHOT'O YETIOBEKA;
OOBSICHATH yCJIOBUSI 0€30MMaCHOTO UCTIOIB30BAHMSI BEIIECTB
Y XUMHYECKUX Peakluil B OBITY;

aHaJ'II/ISI/II)OBaTI) nu KpI/ITI/I‘IGCKI/I OIICHHUBATH I/IH(l)OpMaHI/IIO 0
BJIUSHUM  MPOMBIIIEHHOCTH,  CEJIbCKOTO  XO3SHCTBA,
TPAHCIIOPTA U JIP.; HA COCTOSIHUE OKPYKAIOIICH CPEJIbI;
YMETh OKa3bIBaTh MEPBYIO TOMOIIb NPU XUMHUYECKHX
oXxorax u OTpaBJ'IeHI/IHX;

MPUHUMAThH Y4acTHUe B OOCYKICHUH MPOOIEM XHMHUYECKOM
M OKOJIOTUYECKOW  HANpaBJICHHOCTH,  BBICKA3bIBaTh
COOCTBEHHYIO TMO3UIIMIO MO TMpobiemMe W Tpeiarath
BO3MOXHBIE ITyTU €€ PELICHHUS.
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10 kmacce

(2 4. B HefleJ110, Beero 68 4., u3 Hux 4 4. — pe3epBHOE Bpemsi)

Pa3gennl
NMPorpamMmbl, 1
KOJIMYEeCTBO
4acoB,
OTBOJIMMOE HA
HX H3YYeHHe

OcHoBHoOe coaep:kanue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH oﬁyqamumxm

Hemeramiel u ux
coequueHus. (35

9.)

OO6mass xapaktepucTtuka ramoreHoB. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble CTeNeHH oOkucieHusd. CrtpoeHue u
dbusznueckue CBOWCTBA MPOCTBIX  BEIIECTB raJIOr€HOB.
XUMHYECKHE CBOMCTBA Ha MpUMepe Xjopa (B3aUMOJCUCTBHE C
MeTallJlaMH, HeMeTallaMu, mienodamu). XiopoBoaopos. ConsHas
KHUCJIOTA, XHWMHUYECKHME CBOWCTBA, IOJY4YEHHE, IPUMEHECHHUE.
[elictBue XJiopa W XJOpPOBOAOPOJIa HA OPraHMW3M 4YeJIOBEKa.
Baxueiimme Xaopuasl 1 UX HAXO0KIECHUE B IPUPO/IE.

O6mas xapaktepucTtka 31eMeHToB VIA-rpynmnbsl. Oco6eHHOCTH
CTPOECHHS aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHHUS.

Ctpoenue u Qu3anyeckue CBONCTBA MPOCTHIX BEIIECTB — KHCIIO
pona u cepbl. AJIJIOTPONHBIE MOAM(PHUKAIMN KHUCIOPOAA U CEpHI.
Xumuueckue cBoiictBa cepsl. CepoBO0pO, CTpOEHHE, PU3NUECKUE
U XuMuyeckue cBoicTBa. OKCUABI Cepbl Kak IpeaCTaBUTENN
KHCJIOTHBIX OKCUAO0B. CepHast KUCIIO0Ta, PU3NUECKUE U XUMHUYECKHUE
cBoiicTBa (oOmMe Kak TIPENCTAaBUTENsS Kiacca KHCIOT |
cneunduyeckre). XHUMHUYECKHE pEAKLUH, JIeKallMe B OCHOBE
MPOMBIIIUIEHHOTO ~ CIoco0a  TOJIYYeHHsS  CepHOM  KUCIIOTHI.
ITpumenenne. Conu CEpHOM KUCIOTHI, KaUECTBEHHAsl peaklus Ha
cynbdar-uoH. HaxoxneHue cepbl M €€ COEIMHEHUN B MPHUPOJE.
XVMMHYECKOE 3arpsi3HEHUE OKPYIKAIOLIEH Cpeabl COEAMHEHUSIMHU
cepbl (KUCJIOTHBIE [OXKIHM, 3arpsi3HEHHE BO3JyXa U BOJOEMOB),
CHOCOOBI €ro NMpe10TBpaIIECHUs.

OO6mas xapakTepucThka 31eMeHToB VA-rpynnbl. OcoOeHHOCTH
CTPOEHHS aTOMOB, XapaKTEPHbIE CTENIEHN OKHCICHUS.

A30T, pacnpocTpaHeHue B pupoje, Gu3niecKue U XUMUYECKUe
cBoiictBa. KpyroBoport a3zora B mpupoje. AMMHAK, ero pusnyeckue

OOBSCHATH 001IHE 3aKOHOMEPHOCTH B U3MEHEHNUH CBOWCTB
HEMETAJUIOB M MX COCIUWHEHHH B Ipelenax MallblX
IIEPHOJO0B U TIIaBHBIX noArpynn Ilepuoauueckoi cucteMsl
XUMHUYECKHUX NIEMEHTOB C YYETOM CTPOCHUS UX ATOMOB;
XapakTepu30BaTh (U3UUECKUE U XUMHUYECKHE CBOMCTBA
MIPOCTBIX BEIECTB TaJOr€HOB (HAa IpUMEpE XJopa) U
CJIOKHBIX BEILECTB (XJIOPOBOJOpOJA, XJIOpUAAa HATPUs),
CIOCOOBI HMX TIOJNyYEHHUs, NMPUMEHEHHEe M 3HAa4YCHUE B
IIPUPOJE U )KU3HU YEIIOBEKA,

OIIPEEIATh FAJIOT€HUA-HOHBI B paCTBOPE;

IUIAHUPOBATh U OCYILECTBIATh HA IPAKTUKE XUMUYECKHE
SKCIIEPUMEHTHI, TPOBOAUTH HAOIIOEHUS, AETIaTh BHIBOJIbI
I10 pe3yJIbTaTaM dKCIIEPUMEHTA;

OOBACHATH O0IIME 3aKOHOMEPHOCTH B U3BMEHEHNHU CBOWCTB
aneMeHTOB VIA-rpynnel ¥ MX COEIMHEHUH C Y4YETOM
CTPOEHHUSI UX aTOMOB;

XapakTepu30BaTh (U3UUECKUE U XUMHUYECKHE CBOWMCTBA
MIPOCTOrO0  BEIIECTBA  Ceppl M €€  COECIMHEHUM
(cepoBoioposla, OKCHJIOB  CEpbl, CEpHOW KHCIIOTHI,
cynbdaToB), CIOCOOBI WX TOJMyYEHUs, NMPUMEHEHHE U
3HA4YECHUE B IIPUPOJE U KU3HU YEIIOBEKA;

OTpEeNATh HAIUYUE CYIb(PaT-HOHOB B PACTBOPE;
OOBSICHATh  CYIIHOCTh  JKOJIOTUYECKUX  HIpoOieM,
CBSI3aHHBIX C IepepaboTKOI COeAMHEHUM CEpBI;
OOBSICHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
3JIEMEHTOB
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U XHMHYECKHE CBOWCTBa, moixydyeHue u mnpumeHenue. Comm
aMMOHHUS, UX (U3MYECKHE U XMMHUYECKHE CBOWCTBA, IPUMEHEHUE.
KauecTBeHHast peakuuss Ha MOHbl aMMOHHMs. A30THasi KUCIIOTa, €&
HOJy4YeHHue, (U3UYECKUe M XUMHUYECKHEe CBOMCTBa (o0Iue Kak
NpeCTaBUTENs KJlacca KUCIOT U cnenuduyeckue). Mcnonp3oBanue
HUTPATOB U COJIEH aMMOHUS B KaUe€CTBE MMUHEPAIIbHBIX yI00PEHUII.
XHUMHUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Ccpeabl COCIMHEHUSAMU
a30Ta (KUCIIOTHbIE JOXIHW, 3arps3HEHHE BO3/1yXa, IOYBBI MU
BOJIOEMOB).

®docdop, amtorpornubie Mmoaudukanun Gochopa, puznueckue u
xummuaeckne cporictBa. Okcun pochopa(V) u dhocdopHas kuciora,
du3nyeckne U XUMHUYECKUE CBOMCTBA, mosyyeHue. Mcnonb3oBaHue
¢dochaToB B kKauecTBE MHHEPAIBHBIX YA00PCHH.

OO6was xapakrepuctuka meMeHToB [VA-rpynnsl. OcoO0eHHOCTH
CTPOEHHS aTOMOB, XapaKTEPHbIE CTENIEHN OKHCICHUS.

VYriaepon, amuIOTpONHble MOAM(UKALMHM, PaclpOCTpPaHEHHE B
npupone, (u3Mueckue U XUMHUYECKHE CBOWCTBA. AjcopOuus.
KpyroBopor yriepoga B mnpupoge. Oxcuabl yriaepoja, uX
¢u3nveckne W XMMHUYECKHE CBOICTBA, [EHCTBHE HA JKHUBBIC
OpraHU3MBl, IOJIy4E€HUE U IPUMEHEHHE. DKOJOTHUECKUE TPOOIEMBbI,
cBsA3aHHbIE ¢ okcuaoM yriepona (IV); rumoresa rinobanbHOTO
HOTEIUICHUS KIMMaTa; TapHUKOBBIN A deKT. YroabpHas KHUCI0Ta U e€
COJIM, UX (U3NYECKUE U XHUMHUYECKHE CBOMCTBA, IOJyYE€HUE U
npuMeHeHne. KadecTBeHHas peakuus Ha  KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJIEHHOCTH
U CEIIBCKOM XO35IMCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEILECTBAX KaK O
COEIMHEHUSX yriepoja (MeTaH, 3TaH, 3TUJIEH, aleTHIEH, 3TaHOI,
TIIMLEPUH, YKCYCHAsl KUCIIOTA). MXx cocmag u xumuueckoe cmpoenue.
[TonsiTue 0 OMOJOTMYECKH BaKHBIX BEIIECTBAX: >KUpax, Oenkax,
yIJA€BOAaX — W HMX POJNM B KU3HMU 4YeJoBeKa. Mamepuanvhoe
€0UHCMBO OP2AHUYECKUX U HEOP2AHUYECKUX COeOUHEHU.

KpemHuuii, ero ¢pusnueckue 1 XuMHUECKUE CBOMCTBA, MOTyYCHHE
u npumenenne. CoeauHeHUsT KpemHHsT B mpupone. OO6mme
npezcTapieHus 06 okcuae kpemuus (IV) u kpeMHUEBOH KHCIOTE.

VA-rpynnbsl 1 MX COEJUHEHHI C y4€TOM CTPOEHHUS HX
aTOMOB;

XapaKTepu30BaTh (U3UUECKUE U XUMHUYECKHE CBOMCTBA
IPOCTHIX BELIECTB a30Ta U (ochopa U UX COCAUHEHUH
(ammuaka, coyieit aMMOHMSI, a30THOM KHUCIIOThI, HUTPATOB,
okcuna docdopa(V) u dhochopHoit Kuciaotsl, GpocdaTon),
CMOCOOBl HMX TOJy4EHHUs, NMPUMEHEHHE M 3HAYCHUE B
IIPUPOJE U )KU3HU YEIIOBEKA,

OTIpeNieNATh HOHBI aMMOHUS U (pocdaT-uoHbI B pacTBOpE;
OOBSICHATH  CYIIHOCTh  3KOJIOTMYECKUX  IpoOieM,
CBSI3aHHBIX C HAXOXKJICHUEM COCIMHCHUN a30Ta U docdopa
B OKpYXKarolleH cpene;

0O0BACHATH O0IIME 3aKOHOMEPHOCTH B U3BMEHEHNHU CBOWCTB
snemeHToB [VA-rpynmbel U HUX COEAMHEHUH C YYETOM
CTPOEHHS UX aTOMOB;

XapakTepu30BaTh (U3UUECKUE U XUMHUYECKHE CBOMCTBA
MIPOCTBIX BELIECTB YIJIEPO/ia U KPEMHUS U UX COETUHEHUM
(OKCUAOB yriepojia, YrojibHONH KHCIIOTbHI, KapOOHATOB,
OKCHJIa KPEMHHUS, KPEMHUEBOH KHCIOTbI, CHJIMKATOB),
Croco0bl MX TIOJIy4E€HUs, NPUMEHEHHE M 3HAaueHUE B
MIPUPOJIE U )KU3HU YEJIOBEKa,

ornpenenaTh KapOOHAT- U CHIIMKAT-UOHBI B paCTBOPE;
OOBSACHATHP  CYUIHOCTh  3KOJOTMYECKHX  IpodiieMm,
CBA3aHHBIX C HAaXOXKIEHUEM YIVIEKHCIOIO Ta3a B
OKpYXaIoIlei Cpee;

WJUTIOCTPUPOBATH B3alMOCBS3b HEOPraHUYECKUX
COEMHEHU yIiIepoJa U OpraHN4eCKHUX BELIECTB;
IUIAaHUPOBATh U OCYIIECTBISATh HA MPAKTUKE XUMUYECKHE
HKCHEPUMEHTBHI, IPOBOAUTH HAOJIIOICHUS, J1EJIaTh BBIBOBI
0 pe3ysbTaTaM SKCIEPUMEHTA;

CcJIeZIoBaTh MpaBmiiaM 0e3onacHoi paboThl B 1abopatopun
MpU  WCIOJNB30BAaHMM  XMUMHUYECKOH  TOCyAbl |
000pyI0BaHUS;

MIPOM3BOJUTH BBIYUCIICHUS [0 XUMUYECKUM YPABHEHHUSIM;
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Cunukatel, HWX  HCIOJNB30BAaHHE B  OBITY,  MEAWIIMHE,
MPOMBIIIICHHOCTH.  BaoicHetiuiue cmpoumenvHble MaAmepuanvl:
Kepamuka, cmekno, yemenm, bGemoH, odscene300emon. Ilpobremovi
be30nacnoco  UCNOIBL308AHUS CMPOUMENTbHBIX MAmepuanos 6
NOBCEOHEBHOU IHCUZHUL.

XHUMHYeCKHIl IKCTIEPUMEHT: N3ydeHne 00pa3lioB HEOPTaHUYECKUX
BEILIECTB, CBOMCTB COJISIHOW KHUCJIOTBI; IPOBEAEHUE KaYECTBEHHBIX
peakiuuii Ha XJOPUA-MOHBI U HAOJIOJACHHE TMPU3HAKOB UX
MPOTEKAHUS; OMBITHI, OTpPAKAIIUE (U3MUECKUE U XUMUYECKUE
CBOICTBA raJIOTEHOB M UX COCAMHEHUN (BO3MOYKHO MCIOJIB30BaHUE
BUJCOMATEPHAJIOB); O3HAKOMJICHHE C o0Opa3namMu XJIOPHIOB
(ralmoreHusIOB); O3HAKOMJIEHME C oOpasmamMu cepbl U eé
COCIMHEHUSMU (BO3MOYKHO MCIIOJIb30BAaHUE BHIEOMATEPUATIOB);
HaOmo/IeHue Tmporecca OOyrJauMBaHUS caxapa IMOJA JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM KHUCJIOTHI; H3YyUYEHHE XUMHUYECKUX
CBOMCTB  pa30aBlEHHOM  CEpHOM  KHUCJIOTHL,  MPOBEICHUE
Ka4eCTBEHHOW peakuuu Ha cynb(ar-uoH U HaOII0IeHNe MpU3HaKa
e€ MpoTeKkaHusi; 03HAKOMJICHHE C (PM3HMUECKUMU CBOWCTBAMU a30Ta,
dochopa wm wmX coemuHEHWH (BO3MOXKHO  HCIOJH30BaHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHUI;
NoJly4yeHue, coOMpaHue, pacrno3HaBaHUE M H3YUYEHHE CBOMCTB
aMMHaKa; MpoBeJeHIEe KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHUS U
dochar-uoH U  U3yYEHHWE TPHU3HAKOB HUX  MPOTEKAHMS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI C MEAbIO
(BO3MOYHO MCII0JIb30BaHUE BUIEOMATEPUAIIOB); U3YUEHHE MOJeel
KPUCTAJUTMYECKUX  pemETOK  anmasa, rpaduta, ¢yiepeHa;
O03HAKOMJICHHE C TPOIECCOM aJCOpOIMU PACTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YTJIEM M YCTPOWCTBOM ITPOTHUBOTa3a; MOJyYEHUE,
coOupaHue, pacrio3HaBaHNE U U3yUYeHUE CBOMCTB yTIEKUCIIOTO ra3a;
MIPOBE/ICHUE KAUECTBEHHBIX PEAKIINN Ha KapOOHAT- ¥ CHIIUKAT-UOHBI
U U3YYCHHE TMPU3HAKOB WX TPOTEKAHUsS; O3HAKOMIICHHE C
MPOYKIMEN CUJIMKAaTHOM [IPOMBIIUIEHHOCTH; pelienue
AKCIIEPUMEHTABHBIX 3a7a4 10 TeMe «BakHellne HeMeTaulbl i UX
COETUHEHUS.

JleMoHCcTpanum:

BBICTpanBaTh pPa3BEPHYTHIE MHCHbMEHHBIE U  YCTHBIE
OTBETHl C ONOpPON Ha HHPOpPMAIUIO U3 Yy4YeOHUKA U
CIPaBOYHBIX  MAaTEpUaJIOB, TIPAMOTHO  HCIIOJIb30BaTh
M3y4YCHHBIN NOHATUMHBIA anmapaT Kypca XUuMHUH;
WCIIOJIb30BATh TMIPH BBINOJIHEHUU YUYCOHBIX 3aJaHUA U B
MpOLIECCe HCCIEIOBATENIbCKONW JIeATEeIbHOCTH HAay4HO-
MONYJISIPHYIO JIUTEPATYpPy XUMHUUYECKOTO COJIEp>KaHMUs,
CIpaBOYHbBIE MaTepUalbl, pecypchl cetu « IHTepHeT».
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Buaeomarepuanbl: rajgoreHbl U UX COCIUHEHHUS.
OO6pa3ibl XJIOpUIOB.
Konnexkuuu (Bugeomarepuasl): cepa U €€ COeIMHEHNUS.
OOyriuBaHue caxapa MOJ JCHCTBHEM KOHIICHTPUPOBAHHOM
CEpPHOM KUCJIOTBHI.
e Komnexkuuu: ¢ochop W ux coeauHeHus. BzammopeiicTBue
KOHILICHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIBIO.
e Mojen KpUCTAIMYECKMX pemérok anMasa, rpadura,
MOJICKYJTBI QyJIIepeHa.
e AjcopOuus pacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YTIEM.
IIpotuBoras.
e Bujneomarepuansl: cCUJIMKaTHas TPOMBIIUIEHHOCTb.
e Mojenu MOJIEKYJT OPTaHMYECKUX BEIIECTB.
[MpakTnyeckue padboThbi:
Ne 2. TlonyueHnue cosisiHOM KUCIOThI, U3y4EHHUE €€ CBOWCTB.
Ne3. Tlonyuenue aMmMHaka, U3y4eHUE €ro CBOMCTB.
Ned4. Tlonyuenue yrnekuciioro rasa. KauecTBeHHass peakius Ha
KapOOHaT-HOH.
No5. Pemenne skcriepuMeHTaIbHbIX 3a/1a4 110 TeMe « HemeTramibn.
Beruuciaenus:
® 110 YPAaBHEHMSIM XUMHUUYECKUX PEAKIIUH, €CIIN OJIMH U3 PeareHTOB
JIaH B U30LITKE;
® 00BEMOB Ta30B MO YPAaBHEHMIO PEaKIMM Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILICHHH T'a30B;
® 110 ypaBHEHUSIM XUMUYECKUX PEAKIIUA;
MacCOBOM JI0JIM BBIXOJIa TIPOYKTa PEaKIUu;
® [10 YPAaBHEHMSIM XUMHUUYECKUX PEAKIIUI, €CIIN OJINH U3 PEareHTOB
JIaH B BUJI€ BOJIHOT'O pacTBOPA C M3BECTHOM MACCOBOM J0JIEH

Mertanisl 1 uX
coenuHeHMS. (9

q.)

OO61as XapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB Ha
OCHOBaHUU UX I0JIOKEHUA B [leprognueckoii cucTeMe XMMHUYECKHUX
anemenToB JI. M. MeHnneneeBa m crpoeHust atoMoB. CtpoeHue
METAJIJIOB. Mertannnueckas CBA3b " MeETaJIIINYECKast
KpUCTAJITIMYECKasl per€Tka. DNEeKTPOXUMUYECKUN Psiji HANIPSKEHHUH
MmeTai jJ0B. Puznyeckre U XMMUYECKHe CBOMCTBa MeTayuoB. Ob1ue
crocoObl nostyueHusi MetaioB. [IoHsTHE O KOppO3UU METAILIOB,

PacKpbIBaTh CMBICII H3y4aE€MBbIX ITOHATUN U IPUMEHSTH 3TH
MOHATUA IIPpU OIMCAHMM CBOWCTB BEIIECTB M HX
MIpEBPAICHHI;

OOBSICHATD O0IIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
3JIEMEHTOB-METAIIOB U KX COEMHEHUN C YIETOM CTPOEHUS
HX aTOMOB;
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OCHOBHBIE CHOCOOBI 3amIUTHI MX OT Koppo3uu. CrjiaBbl (CTaib,
YyT'yH, IIOPANTIOMHUHHM, OpoH3a) W HUX HpUMEHEHHE B OBbITY U
IIPOMBIIIIIEHHOCTH.

[enounsle mMetauibl: mnojioxeHue B Ilepuoanueckoil cucreme
xuMuueckux 3nemeHToB . M. MeHzeneeBa; cTpo€HHE UX aTOMOB;
HaxoxeHue B npupoze. Ousnveckre 1 XMMUYECKUEe CBOMCTBA (Ha
npuMmepe HaTpus U Kaius). OKCUAbl M TUAPOKCUIBI HATPUS U KaJIUSL.
[IprMeHeHre MeNOYHBIX METAIIJIOB U UX COCIUHEHUH.

[IlenoyHO3EMeENbHBIE METAJIBI MArHUI U KaJIbLIUMI: TI0JIOKEHUE B
[lepuonnueckoid cucrteme XuMmuueckux anemenros /. .
MenzeneeBa; CTpOEHHE WX aTOMOB; HAXOXKJIEHUE B IPUPOJE.
Ousnyeckue M XUMHUYECKHE CBOWCTBA MarHus U KaJbLUS.
Baxneiiimme coenuHeHus Kalblus (OKCUI, THAPOKCHUI, COJIH).
JKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuii:  nonoxenue B [lepumomuueckoit  cucreme
xumuueckux snemeHtoB [[. W. MenneneeBa; cTpoeHue aTtoma;
HaxoxjaeHue B mnpupozge. dusmyeckue M XHUMUYECKUE CBOMCTBA
amoMuHus.  AMQpOTepHbIE CBOWCTBa OKCHAAa M THIPOKCHA
AIFOMUHUS.

Kenezo: monoxxkenue B Ilepuoanueckoit cucteMe XMMHYECKHX
anemeHToB [[. M. MeHnneneeBa; CTpoeHHE aToma; HaXOXKICHUE B
npupone. Puznueckne U XUMHUYECKUE CBOMCTBA kene3a. OKCuipl,
ruapokcuabl u conu xenesa(ll) u xenesa(Ill), ux cocras, cBoiicTBa
Y TIOJIyYEHHUE.

XHMMHYeCKHIl IKCIIePUMEHT: 03HaKOMJIEHHE ¢ 00pa3liaMu MeTal-
JOB M CIUIaBOB, MX (U3MYECKMMM CBOWCTBAMH; H3Yy4YEHHE
pe3yJabTaTOB KOPPO3UM METAUIOB (BO3MOYKHO HCHOJIb30BaHUE
BUJICOMATEpPHANIOB), OCOOEHHOCTEM  B3aMMOAEHMCTBHS  OKCHJA
KaJdbllUd M HaTpus C BOAOH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHAIIOB); HCCIICIOBAHWE CBOMCTB KECTKOW  BOJIBI;
npoliecca ropeHus xKee3a B KUCI0poie (BO3MOKHO UCITIOIb30BaHUE
BUJICOMATEpHUANiOB);  MPHU3HAKOB  NPOTEKAaHUS  KaueCTBEHHBIX
peaknuii Ha HOHBI (MarHus, KaJbIys, aTFOMUHUS, IMHKA, skene3a(ll)
n xeneza(lll), memau(Il)); nHaGmroneHue M OMMCAHHME MPOILIECCOB
OKpalllMBaHWsl TUIAMEHM HWOHAMH HATpHs, KaJIusig W  KalbIus

XapaKTepHU30BaTh CTPOCHUE METaJLNIOB, oo1me
(bu3mYecKre 1 XMMUYECKHE CBOMCTBA METAJLIOB;
XapaKTepu30BaTh OOIIHNE CIIOCOOBI TIOTYyUYEHUS METAIUIOB;
OOBSCHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB
3JEMEHTOB-METAJIOB B TPYINIAX M HUX COCIUHEHHH C
YYETOM CTPOCHUS UX aTOMOB;
XapaKkTepu30BaTh (PU3NYECKUE U XHMHUYECKHUE CBOWMCTBA
MPOCTHIX BEIIECTB METAUIOB M MX COCAMHEHUH (OKCHJIOB,
TUAPOKCUIOB,  COJEH), CmocoObl WX  IONXYyYCHHS,
NPUMEHEHHUE U 3HAYCHHUE B IPUPOJIC U KU3HU YETIOBEKA;
pacno3HaBaTh ¢ MOMOIIBbIO KAYECTBEHHBIX PEAKIIUA MOHBI
METaJ/UIOB (MarHus, aJJlOMUHHMS, [IMHKA, JKeJle3a, MEJIN );
OOBSICHSTH 3aBUCHMOCTh (DU3MYECKHUX CBONCTB METAILJIOB
OT BUJIa XUMHUUYECKOU CBSI3U MEXKIY UX aTOMaMHu;
HaOJIIOJIaTh M ONHUCHIBATh XHMHYECKHE pPEaKIHH C
IIOMOIILI0 €CTECTBEHHOTO S3bIKa U SI3bIKa XUMUU;
HaOJIIO/IaTh  JIEMOHCTPHPYEMBIE W CaMOCTOSITEIIBHO
MPOBOJIMMBIE OIBITHI;

OTHCHIBATh CBOMCTBA M3y4aeMbIX BELIECTB HAa OCHOBE
HaOII0JICHUH 32 UX TIPEBPAILICHUSMH;
JIOKa3bIBaTh  aM(OTEpPHBIN  XapakTep
rUApoKcua0B amomMunus u xeneza(lll);
CpPaBHUBATh OTHOIIECHUE W3yYaEeMbIX METAJJIOB U OKCHJIOB
METaJIJI0B K BOJIE;

CpPaBHUBATh OTHOIIEHUE THAPOKCHUIOB HATPUS, KATBIUS U
QTIOMUHMS K PACTBOpPaM KHUCJIOT U IEJIOYEH;
pacro3HaBaTh ONBITHBIM MYTEM TUIPOKCUA-HUOHBI, MOHBI
Fe2+ m Fe3+;

cleoBaTh paBuiiaM 0e30macHoOi paboThl B TabopaTopuu
npu HCIIOJIb30BaHUH XHUMUYECKOU TTOCY JTbI n
000pyI0BaHUS;

MIPOM3BOIUTH BEIYUCIICHUS 110 XUMHUYECKUM YPaBHEHUSIM;
UCIIOJIb30BATh MPH BHIMIOJTHEHUN YI€OHBIX 3a/IaHUN TEKCTHI
yueOHHMKa, crpaBouHble Marepuansl ([lepuoanueckyro
cucremy xumudeckux siemeHToB I, M; Menpaeneesa,

OKCHIIOB H
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(BO3MOXXHO MCIOJIb30BAaHUE BHJIEOMATEPUAIIOB); HUCCIIEIOBAHUE
aM(}OTEepHBIX CBOMCTB TUAPOKCHIA ATFOMUHUS U TUIPOKCHUIA ITMHKA;
pelIEHHE HSKCIIEPUMEHTAJbHBIX 3aJa4y Mo Teme «BaxkhHenmmue
METaJUIBI M UX COCINHCHUS.

JleMoHCTpanum:
e OsHakomjieHME C oO0pa3laMd METaJIOB W CIUIaBOB, UX
¢usznyeckumMu  cBoWicTBaMH.  MoJenu — KPHCTATMYECKUX

PEmETOK METAILIOB.
e Bujneomarepualnbl: KOPpO3Usi METAILIIOB.
e B3saumojeiicTBue HaTpusi ¢ BOJoM. OKpalvBaHHWE IJIaMEHU
MOHAMU HATPHS U KaJusl.
e OkxpammBaHue TUIAMEHU HOHAMH KaJIbITH.
e BiaumoneiicTBre OKCHIa KAJIBIUS C BOJIOM.
e Bujeomarepualibl: TOPEHHE JKeJie3a B KUCIOPOJIE U XJIOpeE.
IIpakTHyeckue padoTsbI:
Ne 6. KE€cTkoCTh BOJIBI M METO/IBI €€ YCTpaHEHUSI.
Neo 7. Pemienune 3kcriepuMeHTaIbHbBIX 33/1a4 110 TeMe « MeTauibly.
Boruucienus:
® 110 YPaBHEHUSIM XUMUYECKUX PEAKIUH, €CJIU OJUH U3 PEearcHTOB
JIaH B U30BITKE WU COJICPIKUT MPUMECH;
® MacCOBOM JI0JIM BBIXOJIa TPOJYKTa PEaKIIuu;
® [10 YPaBHEHUSIM XUMUYECKUX PEAKIUH, €CJIU OJUH U3 pearecHTOB
COJICPKUT PUMECH.

TaOJIMIly PacTBOPUMOCTH KHCJIOT, OCHOBAaHUW U CONleH B
BOJI€, DJIEKTPOXUMUYECKHI psiJ] HANIPSKEHHUI METAIJIOB);
UCIIOJIb30BaTh MPHU BBITIOJHEHUN YUYEOHBIX 33JaHUN U B
MPOLIECCE HUCCIIEIOBATENbCKON JIESITEIIbBHOCTH HAay4HO-
MOMYJSIPHYIO  JIMTEPATypy XUMHUYECKOTIO COAEpKaHUA,
CIIpaBOYHBIE MaTEpHaJIbl, pecypchl ceTu «HTepHeT.

Xumust
OKpYKaroIas
cpena. (5 4.)

HoBele Marepuanibl u TexHONOrMHM. BemiectBa m Marepuainsl B
ITOBCEJTHEBHOM KU3HU YEJIOBEKa. XUMUS U 310POBBE.

be3onacHoe MCnoIb30BaHNE BEIIECTB U XUMUYECKUX PEAKIUI B
OBITY.

[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOJIOB (YI0ib, IPUPOIHBIH a3,
He(Th), NPOAYKTHI UX MepepadoTKH, HUX poib B OBITY U
IIPOMBIIIJIEHHOCTH.

OCHOBBI JKOJIOTHYECKON IrPaMOTHOCTH. XHUMHUYECKOe
3arpsiI3HEHUE  OKpYyXKarolled cpenbl  (MPEAeNbHO  JIOIMyCTUMAst
KoHIeHTpanus Bemects — [1JIK).

Posib XMMuUM B pelieHNH SKOJIOTHIYECKUX MTPOOIIEM.
XUMHYECKHI IKCIEPUMEHT: H3yYeHHE O0pa3loB MaTepuaoB

XapaKkTepu30BaTh pOJIb XHMHUU B Pa3MUYHBIX cdepax
NESATSIIbHOCTH JIFOJIeH, OCHOBHBIC BEIIECTBA M MaTCPHAIHI,
MIpUMEHsIEMbIE B )KM3HU COBPEMEHHOT'O YETIOBEKA;
OOBSICHATH yCJIOBUSI 0€30MMaCHOTO UCTIOIB30BAHMSI BEIIECTB
Y XUMHYECKUX Peakluil B ObITY;

aHaJ'II/ISI/II)OBaTI) nu KpI/ITI/I‘IGCKI/I OIICHHUBATH I/IH(l)OpMaHI/IIO 0
BIUSHUU  TPOMBIIUICHHOCTH, CEJIbCKOTO  XO341CTBa,
TPAHCIIOPTA U JIP.; HA COCTOSIHUE OKPYKAIOIICH CPEIbI;
YMETh OKa3bIBaTh MEPBYID TOMOIIb MNPH XUMHUYECKUX
oXxorax u OTpaBJ'IeHI/IHX;

MPUHUMAThH Y4acTHe B OOCYXKICHHUH MPOOIEM XUMHUECKOM
W OKOJIOTUYECKOW  HANpaBJICHHOCTH,  BBICKA3bIBaTh
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(cTeki1o, cIIaBbl METAJIIOB, ITOJIMMEPHBIE MAaTEPUAIIbI). COOCTBEHHYIO TMO3MIMI0O TO TMpolieMe U TpeanaraTh
BO3MOXKHBIC IIYTH €€ PEILCHMUS.

KonnuecTBo yueOHbBIX 4acOB Ha TEMY MOKET BApbUPOBATHCS HA YCMOTPEHUE YUUTENS,, HEU3MEHHBIM OCTaETCst 00111ee KOIMYECTBO
4acoB Ha BECh I'OJ. 4 pE3epBHBIX YpOKa NPEAHA3HAYEHBI JUIsl CAMOCTOSTENBHOIO PACIpENeICHHs YYUTEIEM KOJIMYECTBA 4acoB HA
TEMaTHYECKH KOHTPOJb, Ha OOy4YeHHE TMOJArOTOBKE AJIEMEHTApHBIX YYEOHBIX MPOEKTOB, HAa pa3BUTHE YMEHHS TOJIb30BATHCS
CIPaBOYHOM JIUTEPATYpOM, B TOM YHCIIE B 3JIEKTPOHHOM Popme u B cetu « IHTEepHET».

[Tpu pazpabotke pabouell mporpaMMbl B TEMATUYECKOM IJIAHUPOBAHUU JIOJKHBI OBITh YUYTE€HBl BO3MOXHOCTU HCIOJIb30BaHUS
AJIEKTPOHHBIX (LU(PPOBBIX) 00Pa30BATEIBHBIX PECYPCOB, SABISAIOIIMXCS Y4eOHO-METOAMUYECKUMHU MaTepuanamu (MyJbTUMEAUNHbIE
IPOrpaMMBbl, 3JEKTPOHHBIE YUYEOHUKH M 33JJaUHHUKH, 3JIEKTPOHHbIE OMOIMOTEKH, BUPTYaJbHbIE JJAOOPATOPUM, UTPOBBIE IPOIPAMMBI,
KOJUIEKLIUU LIU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIIOIB3YEMBIMU /7151 00YUEHMSI M BOCIIUTAHUS Pa3IMUHBIX TPYIII M10JIb30BaTeNeH,
IPEJCTaBICHHBIMHU B JIEKTPOHHOM (LIM(PPOBOM) BUAE U pealu3yroMUMU AujgakTuyeckue Bo3moxkHoctu UKT, copepxanne KOTOphIX
COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHUMU.
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