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HHOACHUTEJBbHAA 3AIINCKA

Jlannas pabodas mporpamma paszpaboTaHa Ha OCHOBe (emepanbHON paboyeil mporpamMMbl
OCHOBHOTO o0miero oOpaszoBanus «Xumus» (0a30Bblii  ypoBeHb) (mist 89  kiaccoB
00pa3zoBaTesbHbIX OPraHU3aLni).

Bknan yueOHoro mpeamera «XuMmus» B JTOCTHKEHUE Li€Jed OCHOBHOTO 00LIero oOpa3oBaHUs
00yCJIOBJIEH BO MHOT'OM 3HAYE€HHEM XMMHMUYECKON HAYKU B TIO3HAHUU 3aKOHOB IPUPO/Ibl, B PA3BUTUU
3HAYEHUEM XUMHUYECKOW  HayKM B [O3HAHMM  3aKOHOB  HIPUPOABI, B  Pa3BUTHHU
POM3BOIUTENBHBIX CHJI OOIIIECTBA U CO3JaHUM HOBOW 0a3bl MaTepHaATbHON KYIbTYphl. XUMHUS KaK
JJIEMEHT CHUCTEMBbl E€CTECTBEHHBIX HAyK pAaclpocTpaHWia CBOE BIUSHHE Ha Bce 00JacTu
YeJI0OBEYECKOI'0  CYIIECTBOBAaHUS, 3aJaja HOBOE BUJCHUE MHpa, CTajJla HEOThEMJIEMBIM
KOMIIOHEHTOM MHPOBOHM KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM JKU3HU OOLIECTBA: 3HAHUE XUMUU
CIIY’)KUT OCHOBOH i1 (OpMUPOBAaHHMS MHPOBO33PEHHUS HYEJOBEKa, €ro MpeICTaBICHUH O
MaTepHaIbHOM €MHCTBE MHUPA; BaXKHYIO POJIb UIparoT (hopMupyeMble XUMHUEH MPEICTaBICHUS O
B3aMMOIIPEBPAIICHUSAX JHEPTUU W 00 DSBOJIIOLMU BEIIECTB B TPUPOJC; COBPEMEHHAsl XHMHUS
HalpaBjIeHAa Ha pelleHue II00adbHbIX Npo0JIeM YCTOWYMBOIO pa3BUTHUSl YEJIOBEYECTBA —
CBIPBEBOM,  DHEPreTUYECKOM, MMILEBOM W  SKOJOrMYecKod  Oe3omacHOCTH,  IpobiieM
3paBOOXpaHEHUs. B yClI0BUAX BO3pacTalOIEro 3HaY€HUs! XUMHUH B KH3HHU OOIIECTBA CYIIECTBEHHO
MOBBICHJIACh POJIb XMMHUYECKOTO 00pa3oBaHuWs. B miaHe commanu3alvyu OHO SIBISETCS OIHUM W3
ycIoBUH (POPMUPOBAHUS MHTEUIEKTA JUYHOCTH M TapMOHMYHOro €€ pa3ButHs. COBpeMEHHOMY
YeNOBeKY XWMHUYECKHWE 3HAHHUA HEOOXOMUMBI Ui NPUOOPETeHUs OOUIEKYJIbTYPHOTO YPOBHS,
HO3BOJISIOIIET0 YBEPEHHO TPYIUTHCS B COLMYME U OTBETCTBEHHO y4acTBOBaTb B MHOI0OOpa3HOM
KU3HU O0OIIecTBa, JUII OCO3HAHHS BaXHOCTH PAa3yMHOI'O OTHOIICHHS K CBOEMY 3JI0OPOBBIO U
3I0POBBIO JPYTUX, K OKpy’Karolled NpUpOAHON cpene, Ui I'PaMOTHOIO IOBEACHMS IIpU
UCIOJIb30BAaHUU DPA3IMYHBIX MaTEpUaIOB M XUMHUYECKHMX BEIIECTB B IIOBCEJHEBHOW JKU3HU.
Xumuueckoe 0o0pa3oBaHHME B OCHOBHOMW INKOJE SBJIsETCS Oa30BBIM IO OTHOIIEHHIO K CHUCTEME
o0uiero xuMuueckoro odpazoBanusi. I103ToMmy Ha COOTBETCTBYIOLIEM €MY YPOBHE OHO pEalM3yeT
npucyuie oOeMy XHMHYECKOMY OOpa30BaHHMIO KIIOUEBBIE IIEHHOCTH, KOTOpPbIE OTPaKaroT
roCy/1apCTBEHHbIE, OOILECTBEHHbIE W WHIUBUIYyalbHblEe NOTPEOHOCTH. ODTUM OIpenenseTcs
CYIIHOCTh OOmIel CcTpaTeruu OOydeHHs, BOCIIMTAHUS W Pa3BUTUSA OOYYaIOLIMXCS CpEICTBAMU
yaeOHoro npenMera «Xumus». M3yuenue npeamera: 1) cmocoOCTBYET peann3alid BO3MOKHOCTEH
JUIs CaMOpa3BUTHUA U (OPMHUPOBAHUS KyJIbTYPbl JMYHOCTH, €€ oOmed Hu (QyHKIHMOHAIBHON
rPaMOTHOCTH; 2) BHOCHUT BKJaJ B (OPMHpOBaHHE MBILIUIEHHS M TBOPYECKHX CIOCOOHOCTEN
HOJPOCTKOB, HABBIKOB HX CAMOCTOSITENIbHOW YUeOHOH MAeATeNbHOCTH, HKCHEPUMEHTANbHBIX U
UCCJIEIOBATEIbCKUX ~ YMEHHUH, HEOOXOIUMBIX KaK B IIOBCEJIHEBHOM KU3HHM, TaKk U B
npopeCcCHOHATBHON JAEATENbHOCTH; 3) 3HAKOMHUT €O CHEeUM(UKOH HayyHOro MBIIUICHUS,
3aKJ1a/bIBA€T OCHOBBI 1I€JIOCTHOTO B3IVIAJa Ha €IWHCTBO MPUPOAbl M YEJIOBEKa, SBISIETCS
OTBETCTBEHHBIM 3TalloM B (POPMHUPOBAHUM E€CTECTBEHHO-HAYYHOH I'pPaMOTHOCTH IMOJIPOCTKOB; 4)
croco6cTByeT (OPMUPOBAHHMIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM 3HaHUSAM, K
OpUpojie, K YEIOBEKY, BHOCHUT CBOH BKJIaJ B DKOJOTHYECKOe OOpa30BaHUE UIKOJIbHHKOB.
HaspanHble HampaBieHHss B OOy4YE€HUHM XHMHU OO€CIEeYMBAIOTCS CHEHUGPUKON coaepKaHus
npeaMeTa, KOTOPBINA SBIISETCS IMEAarorHuecKd aJalTHPOBAaHHBIM OTpaKEHHEM 0a30BOW HAyKH
XUMHUH Ha ompenenéHHoM dtane e€ pa3BuThs. Kypc XMMHUM OCHOBHOW IIKOJBI OPUEHTHUPOBAH Ha
OCBOCHME 00YYaIOIMIMMHUCS OCHOB HEOPraHWYECKOH XMMHUHM M HEKOTOPHIX MOHATHI U CBEACHUN 00
OTJIENbHBIX 00BEKTaX opranndyeckoil xumuu. CTpyKTypa cofepkaHus rnpeamMera chopMupoBaHa Ha
OCHOBE CUCTEMHOTI'0 ITOAX0/A K €ro u3yueHuro. CoaepkaHue CKIIAIbIBAETCS U3 CUCTEMBI IOHATUH O
XUMHYECKOM 3JIEMEHTE U BEIIEeCTBE M CUCTEMBbl MOHATHH O XHMHuYecKoil peakuuu. O0e 3Tu
CUCTEMBI CTPYKTYPHO OPTaHM30BaHbI IO MPHUHLMILY IOCJIEIOBATEIbHOIO PAa3BUTUS 3HAHUI Ha
OCHOBE TEOPETUYECKHX MPECTABICHUN PA3HOTO YpPOBHS: aTOMHO-MOJIEKYJISIPHOTO YUY€HHUS Kak
OCHOBBI BCEro €cTecTBO3HaHusA, ypoBHA Ilepmonmueckoro 3akona JI. M. MenneneeBa Kakx
OCHOBHOI'O 3aKOHa XMMHHM, YYEHHUS O CTPOEHMM aToMa U XUMHUYECKOW CBSI3U, MPEICTABICHUHA 00
NIEKTPOJINTUYECKOW  TUCCOLMALIMM  BELIECTB B pacTBopax. 1eOpeTHYEeCKHE  3HAHUSA



paccMaTpUBAIOTCS Ha OCHOBE SMITUPHUYECKU MOJTYYEHHBIX M OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCA
MOCJE0OBATENIBHO OT OJHOTO YPOBHSA K JPYrOMY, BBIIONHAS (YHKUMU OOBSCHEHUS U
MIPOTHO3UPOBAHUS CBOICTB, CTPOCHUS M BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TOTy4eHUS
U3y4aeMbIX BellecTB. Takas opraHusanusi COJEp)KaHUS Kypca CIIOCOOCTBYET IpEICTaBICHHUIO
XMMHYECKOM COCTABJISIONICH HAy4YHOM KapTHHBI MHpPA B JIOTUKE €€ CHUCTEeMHON Mpupoibl. Tem
caMbIM 00€CIeUnBaCTCSI BOBMOKHOCTh (DOPMHUPOBAHUS Yy O0YUAIOMINUXCS IEHHOCTHOTO OTHOIICHUS
K Hay4YHOMY 3HAaHHUIO U METOJIaM II03HaHMsI B HayKe.

[lpy wu3ydyeHMM XMMHU Ha YpPOBHE OCHOBHOIO o00Iero oOpa3oBaHUS Ba)XXHO€ 3Ha4YeHUE
IPUOOPETHN TaKUE LIETH, KaK:

— opMHpOBaHUE MHTEIEKTYalbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CaM000pa3oBaHMIO,
COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MIPUHATHUIO PEIICHUH, CIOCOOHON aanTHPOBATHCA K OBICTPO
MEHSIOIUMCS YCIIOBUSAM KU3HU;

— HallpaBJICHHOCTh ~ OOyYeHWs Ha CHCTEMaTHYeCKoe NpuoOlieHne oOydalommxces K
CaMOCTOSITEJIbHOW MO3HABATEIbHOM NEATEIbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (POPMUPYIOILUM
MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUMU;

—obecrieueHue  yCIOBUHM, CIOCOOCTBYIOIIMX  HPUOOPETEHHIO  OOYYalOLIUMMCA  OIbITa
pa3HoOOpa3HOW JAESTENbHOCTH, IO3HAHUS M CaMOIIO3HAHUS, KIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUJOB JAEATEIbHOCTH;

— ¢opmupoBanue o0miel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAyYHOH IPaMOTHOCTH, B TOM YHUCIIE
YMEHUH OOBSACHATh M OLIEHUBATh SIBJICHUS OKPY)KAIOLUIEr0 MHpA, HCIONb3ys 3HAHHUA W OIIBIT,
MIOJIyYEHHBIE [TPU U3yYEHUU XUMUHU, IPUMEHATh UX [IPU PELUIEHUH MTPOOJIEM B TIOBCEAHEBHON KU3HU
U TPYZOBOM JEATEIIBHOCTH;

— ¢opMupoBaHuEe y OOYYaIOUIMXCS TYMaHHCTUYECKUX OTHOLICHWH, TMOHUMAHHS LEHHOCTH
XMMHUYECKMX 3HAHWHA /I BBIPAOOTKM SKOJIOTHYECKU I1eJIeCOO0pa3HOro IMOBEAEHUs B ObITY U
TPYAOBOM JEATEIBHOCTH B LEJNSAX COXPAHEHHUS CBOErO 3J0POBbS WU OKPYKAKOIIEH HPUPOIHOU
Cpelbl;

— pa3BUTHE MOTHUBALMU K OOYYEHHIO, CIOCOOHOCTEN K CaMOKOHTPOJII0O U CaMOBOCIIUTAaHUIO Ha
OCHOBE YCBOEHUS OOIIEUEIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HpOQHIIs U
HalpaBJIEHHOCTH JlaIbHEHIIIEro 00y4YeHuU .

B cucreme obuiero obpasoBanust «XuMHs» THpU3HaHA 00A3aTEIbHBIM YYEOHBIM IMPEAMETOM,
KOTOpPBI BXOJIUT B COCTaB peaMeTHON 001acTh «EcTecTBeHHO-HAY4YHbIE TPEAMETHI».

OO0miee YHCIO YacoB, OTBENEHHBIX JUIS HM3YyYEHUS XMMHHM Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBanmus, coctaBiser 136 gacos: B 8 kimacce — 68 wacoB (2 waca B Henenmo), B 9 kitacce — 68
qacoB (2 yaca B HEZEII0).

VYuebnuk: Xumus, 8 knacc/ I'abpuensa O.C., Octpoymo WN.I'., CnagkoB C.A., AKIIHOHEPHOE
obmectBo «M3marenscTBO «lIpocBemienue.

JleATeJIbHOCTD YYHUTE/ISI-NIPeAMETHIKA € Y4eTOM padoueil NporpaMMbl BOCIIUTAHUS

Peanu3anus BocnuTaTeIbHOIO MOTEHIIMANIA YPOKOB MIPelyCMaTPUBAET:

— MAakKCHUMaJIbHO€ HCIIOJIb30BaHHE BOCIUTATEIbHBIX BO3MOXHOCTEH COJiepKaHUs Y4eOHOro
npenMera «XuMmus» I GOpMHpPOBaHUS y OOYYAIOIIMXCS POCCUMCKHUX TPAJAULIMOHHBIX
JyXOBHO-HPABCTBEHHBIX U COLIMOKYJIBTYPHBIX HEHHOCTEH Ha OCHOBE (POPMUPOBAHUS 3HAHUI
0 BKJIaJIe C pa3BUTHE HAYKU TPYI0B HAIIUX COOTEUECTBEHHUKOB;

— (opMuUpoBaHME 3HAaHMA O OBITOBOM XMUMHMYECKOW TPaMOTHOCTH, OKa3aHHUU TEpBOU
MEAMIIMHCKOW TIOMOINM, BIUSHUUM MaKpOo- M MHUKPO3JIEMEHTOB Ha 370pPOBbE IKHUBBIX
OpPraHU3MOB, 3HaHUI 00 OXpaHe OKPYXKArOIleH Cpe/ibl U BIUSIHUU YEIOBEKA.

— HoJA00p COOTBETCTBYIOILETO COJEPKaHUsI YPOKOB, 3a/laHUl, BCIIOMOIaTEIbHBIX MaTepHaJIoB,
poOJIEeMHBIX CUTYallui 7151 00CYKICHUH;

— BKJIIOYEHHE YUYHUTENISIMU B paboyue MporpaMMbl yueOHOro MmpeaMera «XHMHUsD» TEMATUKH B
COOTBETCTBUH C KaJICHJAPHBIM IJIAHOM BOCIIUTATEIBHOMN paboThI;



BBIOOP METOJIOB, METOJHK, TEXHOJIOTHH, OKa3bIBAIOIIMX BOCIIUTATENIFHOE BO3/ACHCTBHE HA
JUYHOCTh B COOTBETCTBUHU C BOCIUTATEIBHBIM HJICAJIOM, LIENbIO M 33a/Ja4aMU BOCIIUTAHUS,
IIeJICBBIMA OPUEHTHPAMHU PE3YJIBTATOB BOCHHUTAHUS, HMPOUCXOIUT pPEaU3alys NPHOPUTETA
BOCIIUTaHHS B Y4E€OHOH IESITENbHOCTH; Yepe3 aHAIM3 UCTOPUYECKUX JMYHOCTEH B 00iacTu
XUMUH

NpUBJICUYCHHE BHUMAHHS OOYYaIOUIMXCS K LIEHHOCTHOMY AacCHeKTy H3ydaeMbIX Ha ypoKax
XMMHUH SIBJICHUH, MHULUHUPOBAaHHE 00CYX/ICHUH, BBICKA3bIBAHUH CBOETO MHEHHMS, BEIPAOOTKU
CBOETO JINYHOCTHOTO OTHOIICHHUS K M3y4aeMbIM COOBITHSIM, SBICHHSAM, JinlaMm; lIpuBiekas
o0yJalommx K JHUCKyccusiM, paebaram, AWUCIYyTaM, INPOEKTHOH JesTeNbHOCTH (Hapumep
JIUCKYCCUS O XUMOPHIHHA U XUMOGDOOHH);

NpUMEHEHHE  HMHTEPAKTHBHBIX  (opM  y4yeOHOW  pabOTBl -  WHTEIUIEKTYaJbHBIX,
CTUMYJIMPYIOIINX IO3HABATEIFHYI0 MOTHBAIMIO, MIPOBBIX METOIMK, IUCKYCCHMH, IArOIINX
BO3MOXXHOCTh IMPHOOPECTH OMNBIT BEAEHUS KOHCTPYKTHBHOTO JHajiora; TpyNIOBON
9KCIEPUMEHTAIBHONW PabOThl, KOTOpasl YIUT CTPOUTH OTHOILICHUS M JICHCTBOBATH B TPYIIIIE,
CHOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO MBIIUICHUS;

NoOyXXJeHHEe OOYYalOMIMXCS COOJIONATh HOPMBI OXpaHbBl TpyHAa, IOBEACHHS, IpaBUiIa
OOIIEHUSI CO CBEPCTHUKAMHU M TENAarorn4ecCKMMH PaOOTHUKAMH, COOTBETCTBYIOUINE YKIIATY
00111e00pa30BaTEILHOI OpraHU3alny;

OpraHu3aisi HACTABHUYECTBA MOTHBHPOBAHHBIX W SPYAMPOBAHHBIX OOYYAIOMIMXCS HAaJ
HEYCIIEBAIOIIUMH OJHOKIACCHUKaMH, B TOM 4YHCIE€ C OCOOBIMH 00pa3oBaTelIbHBIMU
NOTPEOHOCTSIMH, JAIOIIEro OO0YYarONMMCS COIMAIbHO 3HAYMMBIA OIBIT COTPYAHHYECTBA U
B3aUMHOM IOMOIIH;

WHUIMMPOBAHUE W TOMJCPKKY HCCICAOBATEIBCKON  JEATEIPHOCTH 00 Y4YaroMIMXCs,
IUIAHUPOBAHHUE M BBHIMOJHEHUE WHAWBUIYAIBHBIX W TPYIIOBBIX MPOEKTOB BOCIIUTATEIbHOU
HAIPaBJICHHOCTH Y€pe3 CO3AaHNE MMPOCKTOB HA XMMUYECKHE U MEXKITPEIMETHBIC TEMBI.



COJAEP)KAHUE YYEBHOI'O IIPEIMETA
8 KIIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATUSA

[Ipeamer xumuu. Posb XUMHUM B KU3HU 4YeIOBEKa. XUMHUS B CUCTEME HayK. Tena M BemiecTna.
®du3nuecKkue CBOMCTBA BEIIECTB. ArperaTHoe cocTosinue Bemiect. [loHsaTHe 0 MeTo1aX O3HAHUS B
xumun. Yuctele BemecTBa U cMecu. CrocoObl pa3aeNieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE dJ1eMeHThl. CUMBOJIBI XUMUYECKUX 3JeMeHTOB. [IpocThie u
CJIOKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckasi popmyrna. BaneHTHOCTh aTOMOB XWMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BemecTB. OTHOcHUTenbHas aroMHas wmacca. OTHOCHTENbHAs MOJIEKYJsipHas macca.
MaccoBas 10151 XUMHUUYECKOTO 3JIEMEHTA B COCIMHEHUU.

KonuuectBo BemectBa. Monbs. Monsipass Macca. B3auMocCBsI3b KOJIMYECTBA, MAacChl UM 4ucia
CTPYKTYPHBIX €IMHUII BelecTBa. Pacyérel mo opMynamMm XUMHUECKUX COCAMHEHUI.

®u3nuecKkue U XUMHUECKHUE ABJICHUS. XUMHUUYECKasl peakius U €€ NMpU3HaKu. 3aKOH COXpaHEHUs
MaccChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Krnaccudukaims XUMHUYECKUX peakiuil (COeTnHEHUs,
pasoKeHMS, 3aMeIIeHUs, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHMHYECKOW TMOCYyI0i, MpaBwiamMu paboTel B Ja0OpaTopuu H NpuéMamu
oOpaiieHusi ¢ J1abopaTOpHBIM OOOpYIOBAaHUEM, H3yUYE€HHUE U OINUCaHUE (U3UUECKUX CBONCTB
00pa3Ii0B HEOPraHMYECKUX BEIISCTB, HaOMOAeHNEe PU3nUYecKuX (IUIaBJICHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKe, KUICHHE M KOHJEHCAIUS BOJAbI) U XUMUYECKUX (TOpEHHE CBEYH,
MPOKAJIMBAHKWE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTOW) SIBJICHUM, HAOII0ICHUE U
OMKCAaHUE MPHU3HAKOB MPOTEKaHWs XUMHYECKHX DPEaKIMil (pa3joKeHUe caxapa, B3aUMOJCHCTBUE
CEpPHON KHCJIOTHI C XJOpPHAOM Oapus, pazinoxenue ruapokcuaa menu (II) nmpu HarpeBaHuw,
B3aMMOJIeiicTBHE *kKene3a ¢ pactBopoM coiu menu (II), uzydenue cocoOoB paszneneHus: cMecei: ¢
MOMOIIbI0 MarHuTa, (UIbTPOBAHME, BhIMIAPUBAHUE, TUCTUIUISIMS, XpoMarorpadus, MpoBEJICHHE
OUMCTKA TIOBAPEHHOW CONU, HAONIOJICHWEe U ONHUCaHHe pe3yabTaTOB IMPOBEICHUS OIbITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPaHEHUsI MaCChl, CO3/IaHNE MOJIEIeH MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 53IeMEHT M MPOCTOE BELIECTBO.
HaxoxneHue kucimopoaa B mpupoje, Gpuandeckue U XUMHUYECKUE CBOMCTBA (peaklUU TOPEHHS).
Oxcupnpl. Ilpumenenune kuciopoga. CrocoObl MOIy4YeHHs KHUCIOpoJa B JiabopaToOpuu U
MpOMBINIIEHHOCTH. KpyroBopoT kucnopoga B mpupoge. O30H — amioTporHas MoauduKamus
KHCIJIOPOJA.

TemnoBoit >hdexT XuMHUYEeCKOW peakiuu, TEPMOXMMUYECKHE YpaBHEHHS, DOK30- U
SHIOTEPMUUYECKHE peakluuu. TOMIMBO: yroJib M METaH. 3arps3HEHHE BO3/yXa, YCHIICHHE
NapHUKOBOTO 3P deKTa, pa3pyLIeHne 030HOBOTO CIIOS.

Bonopon — snemeHT u npocroe BemiectBo. HaxoxxaeHue Bogopoaa B npupoje, puznyeckue u
XUMHUYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI ony4deHus. Kuciaoter u comu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnyeckue cBoiicTBa BoAbL. Boma kak pactBoputens. PactBopel. HaceineHHble u
HEHACHIIIIEHHBIC PACTBOPHI. PacCTBOPHMOCTH BEmIeCTB B Bojie. MaccoBast 107151 BEIIECTBA B PACTBOPE.
Xumnueckue cBoMcTBa BOJbl. OcHoBaHusA. Poib pacTBOpoB B MpUpoJie W B JKU3HU YEIIOBEKA.
KpyroBopot Boas! B mpupoie. 3arps3HeHue mpupoaHbix Boj. OXpaHa U OYHCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmueckux coeaumHeHuid. Oxcuasl.  Krnaccudukamuss — OKCHIIOB:
coyieoOpa3yrorire (OCHOBHBIC, KUCIOTHBIE, aMmpOTEepHBIE) U HecoseoOpasyromue. HoMmeHnkmarypa
OKcUJI0B. DU3NUYECKHe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmydyeHue okcuaoB.

OcHoBanns. Krnaccudukanus ocCHOBaHWA: MIENOYM W HEPACTBOPUMBIE  OCHOBAHWUSI.
Homenkiarypa ocHoBaHuil. @Pu3MUeCKHME M XHUMHYECKHE CBOMCTBa OCHOBaHui. Ilomyuenue
OCHOBaHUH.

Kucnotel. Knaccudukamus kucnor. Homenknarypa kucinor. dusmdeckne W XUMUYECKUE
cBoiicTBa kuciot. P akruBHoctu metaiuioB H. H. bekerosa. Ilonyyenue Kucior.
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Conu. Homenkiarypa coseit. @u3ndeckue 1 XUMUYeCKHe cBoMcTBa cotied. [lomydyenue comnen.

I'eneTnyeckas CBsI3b MEXAY KJIacCaMHU HEOPTaHUYECKHUX COSIUHEHUM.

Xumuueckuii IKCnepumMeHm:

Ka4eCTBEHHOE OIpeJesieHue COJEep)KaHUs KHUCIOpPOAa B BO3AyXe, IOJIyueHHe, COOMpaHHe,
pacro3HaBaHME€ W U3YyYE€HHE CBOMCTB KHCIOpOAa, HAOMIOJEHUE B3aUMOJICHCTBUSL BEIIECTB C
KHCJIOPOJIOM M YCJIOBUS BO3HHMKHOBEHHUS M IPEKpAIlEHUs IopeHHs (Io)kapa), 03HAKOMIIEHHE C
oOpa3laMu OKCUJIOB U OMHMCAHHE MX CBOWCTB, MOJIy4€HHUE, COOMpaHue, paclio3HaBaHUE U U3y4eHUE
CBOMCTB BOjiopojia (ropeHue), B3aumojencTBue Bojaopona c okcugom menu (II) (BozmoxkHO
UCIIOJIb30BaHUE BUJEOMATEpPHANIOB), HAOMIOJCHHE O0O0paslloB BELIECTB KOJIMYECTBOM 1 MOJIb,
UCClIeIOBaHHE OCOOEHHOCTEW  pacTBOPEHHUS BEHIECTB C  Pa3MYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOW MAacCOBOM JIOJIEM PACTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOJBI C MeTaUIaMH (HATpUeM M KajibllMeM) (BO3MOXHO HCIIOIb30BaHHE
BUJICOMATEPHUAIOB), HCCIIEOBaHME O0Opa3L0B HEOPraHMYECKHX BEUIECTB pPa3IMYHBbIX KJIACCOB,
HaOJI0/IeHUE M3MEHEHHUs] OKPAaCKM WHIUKATOPOB B PAacTBOpax KHUCJIOT U Iejoyell, u3ydyeHue
B3aumoyeiicTBus okcuga menu (II) ¢ pactBopoM cepHOIl KUCIIOTBI, KUCIOT ¢ METAJUIAMU, PEAKIIMN
HEUTpalHu3aluu, OJIyYeHUEe HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOTO METajlla IPYTUM U3
pacTBOopa COJM, pEIIEHUWE OKCIHEPUMEHTAIBHBIX 3adad 1o TeMme «BaxkHelmue Kiaccel
HEOPTraHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3akon u Ilepuogmueckass cucrema xumuyeckux 3jementos JI. H.
MenpeneeBa. CTpoeHue aToMoB. XMMHYeCKasi CBSA3b. OKHCIUTEJbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble MOMBITKH KiIacCU(PHUKAIMM XUMHYECKUX 3JieMeHTOB. lloHATHE O Tpymmax CXOTHBIX
9JIEMEHTOB (ILIEJ0YHbIE U IIEJI0YHO3EMENbHbBIE METAJUIbI, TaJOTeHbl, NHEPTHBIE I'a3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTepHbIE OKCUIBI U THAPOKCUBI.

Ilepnonnueckuil 3akoH. Ilepuonnueckas cucrema xumudeckux siaeMeHToB [, . Menneneesa.
Kopotkonepuoanas u gnuHHOnepuoanas ¢opmbel Ileprogudeckoil CHCTEMBI XUMHYECKHX
anemenToB Jl. M. MenaeneeBa. Ilepuoaer u rpymnmnsl. @U3NYECKU CMBICT HOPAIKOBOIO HOMEpA,
HOMEPOB MEPHO/Ia ¥ TPYIIIHI JIEMEHTA.

Crpoenue atomoB. CoctaB atoMHbIX siaep. M3otombl. DnexkTponbl. CTpoeHHE 3JIEKTPOHHBIX
o0Oonmouek aroMoB TmepBbIX 20 xumHueckux dsieMeHToB Ilepuonmueckoit cucremsr /.
N. MenneneeBa. XapakTepUCTUKA XUMUYECKOT0O AJIEMEHTA MO €ro moJioxkeHuto B Ilepuognyeckon
cucteme /1. . Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUS paguyca aTOMOB XHMHYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IpyNIaM M epruoJam.

3unauenue [lepuonnyeckoro 3akoHa u [lepuoauueckoil CUCTEMbl XMUMUYECKUX 3JEMEHTOB IS
pa3BUTHA HAyKu U npakTuku. [[. 1. Menzenees — yd€HbIN U TpakJaHUH.

Xumuueckasi cBsizb. KoBaneHTHas (MOIsIpHAs W HEMOJSIpHAs) CBSI3b. DJIEKTPOOTPHUIIATEIILHOCTh
XUMHUYECKHX 3JIeMeHTOB. VloHHast CBSI3b.

Crenenp okxucieHus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. IIporeccsl okucinenus u
BOCCTAHOBJIEHMsI. OKMCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMenm:

U3ydeHHe OOpa3lloB BEIIECTB METAJUIOB U HEMETAIOB, B3aUMOACHUCTBUE THIPOKCHIA LIUHKA C
pacTBOpamMH  KHUCJIOT U 1IeJoued, TMPOBEACHHUE OMNbITOB, WJUIIOCTPUPYIOUINX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIU (TOpEeHHE, peaKIuK pa3ioKeHus, COeTUHEHNUS).

Mesrwcnpeomemnnie ceasu

Peanu3zanus MEXNpeaMETHBIX CBA3EH NMPU M3YYEHUM XMMHH B § KJIACCE OCYILECTBISETCS 4epe3
UCIIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYyUHbIX MOHSITHH, TaK W IOHATUN, SBISIOLINXCS
CUCTEMHBIMU JIJIS1 OTJENBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO0mue ecTeCcTBEHHO-HAy4YHbIE TMOHSATHS: HAy4yHBIM (akT, TUIIOTe3a, TEOpHsl, 3aKOH, AaHAJU3,
CHHTE3, KiIacCUUKAIMs, TEepUOJUYHOCTh, HAOIIOJACHUE, OSKCIEPUMEHT, MOJACIHUPOBAHUE,
U3MEPEHHE, MOJIEIIb, SIBJIICHHE.

®usuka: Mmarepus, aToOM, DJJEKTPOH, NPOTOH, HEWTPOH, HOH, HYKJIHJA, H30TOIBbI,
pPaZMoOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUI 3apsij, BEIIeCTBO, Telo, O0BbEM, arperaTHoe
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COCTOSIHME BEIECTBA, ra3, (HU3MYECKWE BEIUYMHBI, CIMHUIBI H3MEPEHHUs, KOCMOC, IIJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpAIbl, TOPHBIE TOPOABI, IMOJIE3HBIE HCKOMAEeMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTtBo 1 XUMHYeCKasl peaKuust

[lepuonnueckuil 3akoH. [lepuoanueckas cucrema xumuueckux sineMeHToB J[. 1. Menneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUYECKUX IJIEMEHTOB IEPBBIX TPEX
NIEPUOJOB, Kalus, KalbLUUs U UX COCIUHEHUH B COOTBETCTBUHU C IIOJOKEHHUEM DJIEMEHTOB B
Ilepuonnueckol cUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BUABI XMMHUYECKOH CBSI3U. THUIBI KPUCTAIUIMYECKUX PEMIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccugukaius 1 HOMEHKJIaTypa HEOPraHUYECKUX BELIECTB. XMMHUECKUE CBOMCTBA BELIECTB,
OTHOCSIIIUXCSA K Pa3JIMYHBIM KJlaccaM HEOPraHWYECKUX COCJUHEHMH, TIE€HEeTHYecKass CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccugukanuss XUMUYECKHX PpEaKUUi MO pa3IuYHbIM TMpHU3HAKaM (10 YUCIYy M COCTaBY
Y4YacCTBYIOUIMX B PEAKLUHU BELIECTB, [10 TEINIOBOMY 3(P(EKTy, M0 U3MEHEHUIO CTEIIEHEeH OKUCICHUs
XUMHUYECKHX 3JIEMEHTOB, 10 OOPATUMOCTH, 110 YYACTHIO KaTajau3aTopa). JK30- U 3HJ0TEPMHUUECKHE
peakuuyu, TepPMOXUMHUYECKHE YPaBHEHUS.

[lonsatne o0 cKopocTH XWUMHUYECKOW peaknuu. IloHstHe 00 o0OpaTHMBIX W HEOOpPATHMBIX
XUMHUYECKHUX peakuusx. IIoHaTHEe 0 rOMOreHHBIX U reTeporeHHsIx peakuusax. Ilonsarue o karanuse.
[TonsiTe 0 XMMHYECKOM paBHOBeCcUHU. PaKTOPHI, BIUSIOLUIME HA CKOPOCTh XUMUUECKON peakluu U
II0JIO)KEHNE XUMHUYECKOTO PAaBHOBECHSL.

OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLMM,  JJCKTPOHHBIM  OallaHC  OKUCIMTEIBHO-
BOCCTAHOBUTENBHON peakunu. CoCTaBI€HUE YPAaBHEHHH OKHUCIHMTEIbHO-BOCCTAHOBUTENIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOI'0 OajlaHca.

Teopust 2NEKTPOJIMTUYECKOW UCCOLMALMUA. OJIEKTPOJUTBI M HEDIEKTPOIUTHL. KaTnonsl,
AQHUOHBI. MeXaHU3M JTUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUJAMHU XUMUYECKOH cBsi3u. CTeneHb
nucconranui. CUIIbHBIE U CI1a0ble 3JIEKTPOIUTHI.

Peakuuu monHoro oOmeHa. YclloBUSI NpPOTEKaHUS peakUuid HMOHHOrO OOMEHa, IOJIHBIE U
COKpAaILEHHBbIE MOHHBIE YypaBHEHHMs peakuuil. CBONCTBAa KHUCIIOT, OCHOBAaHUH U COJIEH B CBETE
MIPEACTABICHHH 00 AJIEKTPOIUTUYECKON nuccormaluu. KauectBeHHbIe peakiiui Ha UoHbL. [loHsTHE
0 TUJPOJIU3E CONIEH.

Xumuueckuii IKCnepumMeHm:

03HAKOMJIEHHE C MOJEISIMA KPUCTAUNIMYECKUX PEIIETOK HEOPTAHUYECKUX BELIECTB — METAIUIOB
U HeMmeTauloB (rpadura M anmaza), CIOKHBIX BEIIECTB (XJIOpUIa HaTpus), HCCIEAOBaHUE
3aBHCUMOCTH CKOPOCTH XHMHYECKOM peakuuu OT BO3JCHCTBUS pa3iU4yHBbIX (aKTOPOB,
WCCJIEIOBAHUE AJIEKTPONPOBOJHOCTH PACTBOPOB BEHIECTB, MpOLECCa JUCCOUMALMHA KHCIIOT,
menoded U cosiell (BO3MOXKHO HCIOJB30BAHME BHJIEO MAaTEepHalioB), INPOBEJICHHE OIIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK TPOTEKaHUsI peakuuil HMOHHOro oOMeHa (oOpa3oBaHHE OcCajKa,
BBIJICJIEHUE Ta3za, OOpa30BaHHE BOJbl), OMNBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pPEaKIMi (rOpeHue, peakluH pas3lioKeHUs, COEeIWHEHUs), pacro3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IOMOIIBIO KAa4ECTBEHHBIX pEaKUMW Ha HOHBI, pEIIECHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OO6mas xapakrepucThka ragoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucneHus. CtpoeHne M (U3NYECKHE CBOWCTBA NMPOCTHIX BEIIECTB — TaJOT€HOB. XHMMHUYECKHE
CBOMCTBa Ha mpuMepe Xjopa (B3aUMOJEHCTBHE C MeETalJIaMH, HEMEeTalllaMH, ILIeI0YaMH).
XnopoBogopoa. ConsiHasi KUCIOTa, XMMUYECKUE CBOMCTBA, MOJydeHHUE, MpuMeHeHue. JlelicTBue



XJIOpa U XJIOPOBOJAOPOJAa Ha OpraHU3M 4eNoBeKa. BaxkHeilline XJIopuabl U UX HAXOXKACHHUE B
pUpoe.

O6mas  xapaktepuctuka 3yeMeHTOB VIA-rpynmbl.  OCOOCHHOCTH  CTPOCHHS  aTOMOB,
XapakTepHble CcTenmeHu oOkucieHus. CTpoeHue M (PHU3MUECKHUE CBOWCTBA IMPOCTHIX BEIIECTB —
KHCIIOpOJIa U Cepbl. AJUIOTPOIHbIE MOAU(UKAIIMY KHCIOPOa U cepbl. XUMUYECKUE CBOMCTBA CEPHI.
CepoBonoponi, cTpoeHue, GU3nIecKue u XUMUIeckue cBoiictBa. OKCHIBI Cephl KaK MPECTaBUTEIN
KHUCIIOTHBIX OKcuAoB. CepHasi Kuciora, (U3MYECKMEe M XHMHUYECKHE CBOMcTBa (oOlIMe Kak
NPEJCTaBUTENsl KJIacca KHUCIOT U crenuduueckue). XUMHUYECKUE PEaKIfH, JIe)KAlIHe B OCHOBE
MPOMBIIIIEHHOTO CHoco0a MoyiydeHusi cepHoil kucinoThl. Ilpumenenue cepHoit kucinotsl. Conu
CEpHOI KHUCIIOTHI, KaueCTBEHHAs peaklus Ha cyinbdar-uoH. HaxoxneHnue cepsl U €€ COeJMHEHUI B
npupoze. XUMHUYECKOe 3arps3HeHHE OKPYKAIOWIEH Cpeapl COSIWHEHHSIMH Cephbl (KHCIOTHBIC
JOKIIH, 3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIOCOOBI €ro MpeoTBpalleHuUs.

OO0mmas xapakTepucTuka 31eMeHToB VA-Tpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
CTENEeHH OKHUCIECHUS. A30T, paclpoCTpaHEHHE B MpUpoJe, PU3NUECKHEe U XUMUYECKUE CBOMCTBA.
Kpyrosopot azorta B npupoae. AMMHAK, ero (pu3nYecKre U XMMUYECKHE CBOICTBA, MOJIYYCHUE U
npumenenue. Conu aMMOHUS, UX (QHU3MYECKHME W XHUMHUYECKHE CBONCTBA, MPUMEHEHHUE.
KadecTBeHHast peakiusi Ha WOHBI aMMOHHs. A30THas KHCJIOTa, €€ MOJydeHHe, (U3NYECKue M
XUMHYECKHE CBOWCTBa (00IIME KaK MPENCTaBUTENA Kilacca KHCIOT U crenupuyeckue).
Hcnonp30BaHrnEe HUTPATOB U COJIEH aMMOHMSI B Ka4€CTBE MUHEPAJIbHBIX yA00peHuil. XumMuueckoe
3arpsi3HEHNE OKPY>KaIOIIEH cpeibl COETUHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3AyXa,
no4BBI B BOJI0EMOB). Docdop, ammorponHsie Mmoaudukanuu hocdopa, Gpusnyeckre 1 XUMUIECKHE
cBoiictBa. Okcun Qochopa (V) u dochopnas kucnora, puznyecKue U XUMHUECKHE CBOMCTBA,
nony4enue. Mcnonp3zoBanue ¢pocdaroB B KauecTBE MUHEPAILHBIX YI0OPEHHIA.

O6mass  xapakrepuctuka 31eMeHTOB [VA-rpynnbel.  OCOOEHHOCTH  CTPOEHHSI  aTOMOB,
XapaKTEpHBbIE CTENEHH OKHCICHHA. YTIEPOJ, auIOTPOITHBIE MOAW(DUKALINHU, PACHPOCTPAHEHUE B
npupone, GU3NYeCKue U XUMHUYECKHe CBOMCTBa. AncopOius. KpyroBopor yriepona B mpupoje.
Oxcuppl yrieposaa, ux (QpU3MUECKUe M XUMHYECKHE CBOWCTBA, NICHCTBHE Ha KHMBBIE OPTaHU3MBI,
HOJy4eHHe M MPUMEHEHHE. DKOJIOTHYEeCKHe MpOoOJeMbl, CBsidaHHble ¢ okcuaoMm yriepoaa (1V),
THITOTE3a TII00AIEHOTO TMOTEIJICHHS KIIMMaTa, MTapHUKOBBINA () QeKT. YTonpHas KUCIoTa U e€ Col,
uX (U3MUECKUe U XMMHUYECKHE CBOMCTBA, MOJyueHHe M NpuMeHeHue. KadecTBeHHas peakuusi Ha
kKapOoHaT-MOHBI. Vcronb30BaHNe KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEITHCKOM
XO3SIICTBE.

[lepBoHaUyabHBIC TIOHATHS 00 OPTAaHWYECKHUX BEHIECTBAX KaK O COCAMHEHUSX yrieponaa (MeTaH,
9TaH, OSTWIIEH, alEeTUJIeH, 3TaHOJ, TIJIMIEpPUH, YKCYCHas Kuciota). I[IpupojHble HCTOUHUKU
yIIeBOI0POAOB (Yrojb, MPUPOIHBIN Ta3, He(Th), MPOAYKTH UX NepepaboTku (O€H3UH), UX POJIb B
ObITY M TNpoMbIllUIEHHOCTH. [loHATHE O OMONIOTMYECKM BaXKHBIX BEILIECTBAX: JKUpax, Oenkax,
yIJIeBOAaX — M HMX pPOJM B JKU3HM dYelIoBeKa. MaTepuaibHOE E€IMHCTBO OPraHMYECKUX U
HEOPraHMYeCKUX COCTUHEHUH.

KpemHuuii, ero ¢usndeckne U XUMUYECKHAE CBOWMCTBA, MOITy4YeHHEe M NpuMeHeHne. CoequHeHus
KpeMHus B npupone. O6mue npenctaBieHuss 06 okcune kpemuus (IV) u kpemHHeBO# Kuciore.
Cunmkatel, WX WCIOJNB30BaHWE B OBITY, B IPOMBIIUICHHOCTH. BakHeWmme CTpouTelbHbIE
MaTepuainbl: KepamHKa, CTeKJIo, IeMeHT, OeToH, kene3o0eToH. IIpobrmembr Ge3omacHOTO
UCTIOJIB30BaHUS CTPOUTEIFHBIX MAaTEPUAIIOB B IOBCETHEBHOMN KH3HH.

Xumuueckuii IKCnepumenm:

U3ydeHre o0pa3l0B HEOPraHWYECKHX BEIIECTB, CBONCTB COJITHOW KHCIIOTHI, IPOBEIACHUE
Ka4eCTBEHHBIX PEAKIMHA Ha XJIOPUI-MOHBI M HAOJIOJEHHE NPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpakaromme (U3MYECKHe W XUMHUYECKHE CBOMCTBA TaJIOTEHOB W WX COENWHEHWH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEpUANIOB), O3HAKOMIIGHHWE C oOpas3laMu XJIOPHJIOB (raJlOTeHH]IOB),
O3HaKOMJICHWE C o0pasmamMu cepsl W € COeAMHEHUSMH (BO3MOXKHO HCIOJIh30BaHUE
BUJEOMATEpHUaoB), HaOIIOAEHHWE  TMpolecca  OOyraMBaHMA — caxapa IOJa  JIeHCTBHEM
KOHIEHTPUPOBAHHON CEpHOI KHUCIIOTHI, W3YYEHHE XUMHYECKHX CBOMCTB pa30aBlieHHOW CcepHOM
KHCJIOTHI, MPOBEACHUE KAueCTBEHHOW peakUuuu Ha cyabpaT-uoH W HaONIOJEHHE NpU3HaKa e
MPOTEKaHUs, O3HAKOMJIEHWE C (PU3MYECKMMH CBOWCTBaAMHU a30Ta, (pocdopa M HX COCITUHEHHIA
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(BO3MOXXHO HCIIOJIL30BAHKME BHUICOMATEPUATIOB), oOpa3liaMu a30THBIX U (HOChHOPHBIX yIOOpCHHIA,
MoJTyueHue, cCoOnpanue, pacrio3HaBaHUE M U3yYCHHE CBOMCTB aMMHAaKa, MPOBEACHUE KaueCTBEHHBIX
peaxiuii Ha MOH aMMOHUS U (hocaT-UOH U U3YUEHHE MPU3HAKOB UX MPOTEKaHUs, B3aUMOJEICTBHE
KOHLEHTPUPOBAHHON a30THOM KHCIIOTBI C MEJbIO (BO3MOYXHO MCIIOJIb30BaHUE BUAEOMATEPUAJIOB),
U3Yy4YEeHHE MOJeNIel KPHUCTAUIMYECKUX PEIIETOK aimasa, rpadura, QymiepeHa, 03HaAKOMIIEHUE C
IPOIIECCOM  aJICOpOLMU  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOHCTBOM
MPOTUBOTa3a, MOJIyueHUEe, coOMpaHue, pacro3HaBaHUE M HU3y4YCHHE CBOWCTB YIJIEKHCIOTO rasa,
MPOBEJICHNE KAYeCTBCHHBIX pPEaKiMii Ha KapOOHAT M CHJIMKAT-UOHBI U M3YYCHHE MPU3HAKOB HX
IIPOTEKaHUsl, O3HAKOMJIEHHME C NPOAYKLUMEH CHJIMKATHOM IPOMBILIIEHHOCTH, PEIICHHE
SKCHEPUMEHTAJIBHBIX 33/1a4 110 TeMe «BaxxHelnme HeMeTaulbl U UX COSUHEHUSD.

MeTta/ibl M MX COeTUHEHUS

OO0mmas xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METaVIOB Ha OCHOBAHHH UX IOJOXEHHS B
Ilepuonnueckoir cucreme XuMHYeckux 3ieMeHToB JI. M. MeHneneeBa M CTpOCHHS aTOMOB.
Crpoenne MetamioB. Metammnyeckass CBsI3b M METAJUIMYECKAash KPUCTAJUIMYECKAas pElIETKa.
DNEKTPOXUMUYECKUNA Pl HAnpsDKEeHUH MeTaioB. (Du3nueckue U XUMHUYECKHE CBOMCTBA
MeTaisioB. OOmme crnocoObl moiaydeHus: MeTaysioB. [loHATHE O KOPpO3MHM METauioB, OCHOBHBIE
CHocoOBl 3am|Thl MX OT Koppo3ud. CIutaBel (CTaslb, YYTyH, IIOPATIOMHHHN, OpOH3a) W HX
IIPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounble MeTaJuIbl: MOJOXKEHUE B llepmoamyeckol cHCTEME XHUMHYECKHX 3JeMEHTOB [l
W. MenpeneeBa, CTpoeHHME HMX aTOMOB, HaXxOXJAE€HHE B npuponae. Pu3NuecKue M XUMUYECKHE
CBOMCTBaA (Ha mpumepe HaTpus U Kanus). OKCUIbl U TUIPOKCUIBI HATpHUs U Kanus. [IpuMenenue
LIEJIOYHBIX METAVIOB U UX COCIUHEHUM.

[IlenoyHo3emMenpHBIE METAUIBI MArHUM W KajbLMil: TonokeHue B llepmomgmyeckoil cucreme
xumuueckux siemeHtoB JI. . MenzaeneeBa, cTpoeHHME KX aTOMOB, HaXOXIEHUE B IPHUPOJIE.
du3nyeckue M XMMHYECKHE CBOWMCTBA MarHus W Kajblus. BakHellne COECIUHEHUS KaJlbLus
(oxcun, rugpokcu, conn). XKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B llepuoanueckoil cucreme  XMMHUYECKUX — 3JeMeHTOB /.
N. MenneneeBa, CTpoeHHUE aToMa, HaxOXJaAeHUe B npupoje. Gusnyeckue U XUMMUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA ¥ THUIPOKCUIA AITFOMUHUS.

Kenezo: monoxenue B llepuognueckoit cucreme xumuueckux snemeHToB Jl. 1. Menpaeneena,
CTpOEHHE aTOMa, HaxoXJeHue B npupoze. dusnueckue u XMMHUUECKHe CBOMCTBA xkene3a. OKCUbl,
ruapokcuabl 1 comu xkenesa (II) u sxenesa (I1I), ux cocras, cBoiiCTBa U MoJTy4eHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C 00pa3llaMi METaUIOB U CIUIaBOB, UX (U3NYECKUMHU CBONCTBaAMH, H3yueHUE
pe3yabTaTOB KOPPO3HH METAJIOB (BO3MOXKHO HCITOJIb30BAaHUE BHJICOMATEPHAIOB), 0COOEHHOCTEH
B3aMMOJICHCTBUS  OKCHIA Kalbllid M HaTpus C BOJOM (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEpPHUAIOB), HCCJIEIOBAaHUE CBOMCTB JKECTKOM BOJABI, Ipolecca TOpEHUs Kenesa B
KHCTIopoJie (BO3MOXKHO MCIOJIb30BaHNE BHIEOMATEPUANIOB), IPU3HAKOB MPOTEKAHUSI KaueCTBEHHBIX
peakuuii Ha MOHBI: MarHus, KajJbllus, allOMUHUA, IUHKA, kene3a (II) u xeneza (III), menu (II),
HAOIIO/IEHUE U OINHKCAaHUE IMPOILIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMHU HATPHS, Kallus W KaJIbIUsd
(BO3MOYKHO HCITIOJIb30BAHKE BUEOMATEPUAJIOB), UCCIIEeOBaHNE aM(POTEPHBIX CBOMCTB THIPOKCHUA
QTIOMUHMS U THUAPOKCHJIA IIMHKA, PEHICHUE SKCIEPUMEHTANbHBIX 3ajad 1o teme «Baxueifne
METaJUIBl U UX COCTUHEHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa u Marepuansl B ITOBCEJHEBHOW JXU3HHM 4YEJIOBEKAa. be30MacHOe HCIOJIb30BaHUE
BEIIECTB M XHMMHYECKUX peakmuii B ObITy. [lepBas moMoImp NHpHU XUMHUYECKHX OXKOTrax M
OTPABJICHUSIX.

XUMUYECKOe 3arps3HEHHE OKpYXarollel cpeapl (TpeaenbHas IOMyCTUMas KOHICHTpaIus
BeniecTs, nainee — [1/1K). Ponp Xxumuu B pemieHuu 3K0JI0THYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKJIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MaTepUaJIbl).

Mesxxcnpeomemmuuie ceasu



Peanuzamus MeXIpeIMeTHBIX CBSI3ed NMPU M3YUYEHUU XMMHU B 9 Kilacce OCYIIECTBISIETCS 4Yepes
UCIIONIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYUHBIX MOHSITHHA, TaK W TIOHATUHN, SBIISIOIIMXCS
CUCTEMHBIMU JIJISl OTJEJBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC IMOHSATHS: HAy4YHBIA (PAKT, TUIIOTE3a, 3aKOH, TCOPHS, AHAU3,
CUHTE3, Kiaccu(pukanus, TMEePUOJUYHOCTh, HaONIOJCHUE, OJKCHEPUMEHT, MOJCINPOBAHUE,
U3MEpEHHE, MOJICTh, SIBJICHUE, TAPHUKOBBIN () PEKT, TEXHOJIOTHS, MaTePHAIIBI.

O®uzuka: Marepusi, aToOM, OJEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIUA, H3OTOIbI,
PaAMOAKTUBHOCTh,  MOJIEKYJa, OJICKTPUYECKUU  3apsifl, [MPOBOJHUKH, IOIYIPOBOJHUKH,
TUDIIEKTPUKU, (OTOAIEMEHT, BEIIECTBO, TeNo, OO0BEM, arperatHoe COCTOSHHUE BEIIECTBa, ras,
pacTBOp, pacCTBOPUMOCTb, KPUCTAJUIMUECKasl PEIIETKa, CIUIAaBbl, (U3NYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHILE.

buonorust: ¢orocunres, npixanue, Ouocdepa, HIKOCHUCTEMa, MUHEpAJIbHBIE YI0OpeHUs,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTBI, TUTATEIbHbIC BEILIECTBRA.

['eorpadus: armocdepa, rumpocdepa, MUHEpanbl, TOPHbIE MOPOJIbI, MOJIE3HbIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPEJIMETA

JJUUHOCTHBIE PE3YJIBTATBI

JlngHOCTHBIE pe3ynbTaThl OCBOCHUS TPOTrPAaMMBbl OCHOBHOT'O OOIIEro 00pa3oBaHuUs HOCTUTAIOTCSA
B X0/i¢ O0y4YeHHSI XUMHUH B €IUHCTBE Y4€OHOM M BOCIUTATEIbHON IE€ATEILHOCTH B COOTBETCTBUU C
TPAAUITMOHHBIMA POCCUHUCKUMH COLMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMHU IIE€HHOCTSIMH,
OPUHATHIMEU B OOIIECTBE MpaBUiaMH M HOPMaMH IOBEICHUS U CHOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COLUATIU3AINH 00yUYaIOIIUXCA.

JInaHOCTHBIE PE3yAbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMM M PACIIUPEHUE OMbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM
YHCII€ B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUSA:

LEHHOCTHOTO OTHOIIEHHUSI K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIeNI0, TOHMMAaHUS 3HAYEHUS XUMHUYECKOW HAyKH B KU3HH COBPEMEHHOIo OOIIecTBa,
CIIOCOOHOCTH BINAJIETh JOCTOBEpHOW WHPOpMANUell O MEpPeNOBBIX JOCTHKEHHSIX M OTKPBITHSIX
MHPOBOM ¥ OTEUECTBEHHOW XUMUH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPONCTBE MHpa
1 00IIIECTBA;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEACTABJICHUS O COLMAIBHBIX HOPMAaX U MpaBUjIaX MEKIUYHOCTHBIX OTHOIIEHUH B KOJUUIEKTUBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Y4eOHOMCCIEI0BATEIbCKOM,
TBOPUECKOM M JPYruX BHAAX JIEATEIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHOMU
JIeATETLHOCTH TIPH BBITTOJIHCHUHM YYEOHBIX, TO3HABAaTEIbHBIX 3aJ]ad, BBITIOJHEHUH XHMHYECKUX
OKCIIEPUMEHTOB, CO3JaHUM YYeOHBIX TMPOEKTOB, CTPEMJICHHS K B3aMMOMOHMMAHUIO U
B3aMMOTIOMOIITM B TIPOIIECCE ITOW YUEOHOM JESITEIIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMOBE/ICHUE
Y TIOCTYIIKM CBOMX TOBApHILEW C MO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIECTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS

MHPOBO33PEHUYECKHE MPEJCTABICHUS O BEIIECTBE W XUMHUUYECKOW PEaKIMHU, COOTBETCTBYIOIIHE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKH M COCTABJSAIONIME OCHOBY JUIsl TIOHUMAHHS CYIIHOCTH
HAay4YHOW KapTHUHBI MUpPaA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIHI,
B3aUMOCBSI3SX UYEJIOBEKA C MIPUPOIHOMN CpeIoi, O POJIU XMMHUH B IO3HAHUHU ATUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIC MOTHBBI, HANpaBJICHHBIC HA TIOJYyYE€HHWE HOBBIX 3HAHMA TI0 XUMHH,
HeoOXoauMble ISl OOBSICHEHHS HAOMIOJAaeMBbIX TMPOILECCOB U SBIEHUI, TO3HABATEIbHOM,
WH()OPMAITMOHHOW W YUTATEIBCKON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIBHOU PabOTHI C
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yu4eOHBIMU TEKCTaMHM, CIPABOYHOM JHUTEpaTypod, IOCTYNHBIMH TEXHUYECKUMHU CPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYYEeHHIO U TMO3HAHUIO, JI0003HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa3oBaHUIO, TIPOCKTHOM W HCCIICIOBATEIICKOW JESITeTbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJIEHHOCTU U YPOBHS 00y4YEHUS B ajbHEHIIEeM;

4) hopMHUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOLICHHS K CBOEMY 3/J10POBbIO, YCTAHOBKHU Ha
3I0POBBI  00pa3 KHW3HU, OCO3HAHHWE TIOCICACTBHA W HENPUSATHE BPEIHBIX IPUBBIUCK
(ymoTpeOaeHuss aJKoroJisi, HApPKOTHKOB, KYpPEHHUs), HEOOXOAUMOCTH COOJIOICHUS TIPaBHII
0€30MacHOCTH NP OOPALEHUH ¢ XUMUYECKUMH BEUIECTBAMU B OBITY M pealbHOMN KU3HHU;

5) Tpy10BOT0 BOCTIMTAHMS:

MHTEPEC K MPAKTUYECKOMY U3YUEHHUIO MPOQECcCHii U Tpyaa pa3InyHOro pojia, yBaKEHUE K TPYIY
U pe3ybTaTaM TPYJIOBOMW JESATEIHHOCTH, B TOM YHCJIC HA OCHOBE MIPUMEHECHHUS NMPEAMETHBIX 3HAHUN
[0 XMMHUHU, OCO3HAHHBIA BHIOOP HHAWBUIYaJbHOM TPACKTOPUU NPOAOKEHUS OOpa3oBaHUS C
y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, ycnemHoi mpodecCHOHaIbHOM NESTENbHOCTH U PAa3BUTHUS HEOOXOIMMBIX YMEHHUH,
TOTOBHOCTB aJalITHPOBATHCS B MPOPECCHOHAIBHON Cpejie;

6) 9K0JIOrM4Y€eCKOro BOCIIUTAHUS

HKOJIOTUYECKH 11€71ecO000pa3Hoe OTHOILIEHUE K MPUPOI€ KaK UCTOYHUKY JKM3HU Ha 3eMIie, OCHOBE
e€ CyllecTBOBaHMS, IIOHMMAaHHE IIEHHOCTH 370pOBOro M 0e30macHOro obpasza IKU3HH,
OTBETCTBEHHOE OTHOIIICHUE K COOCTBEHHOMY (PU3NYCCKOMY U TICHXUIECKOMY 37I0POBBIO, OCO3HAHUE
[IEHHOCTU COOMIOACHUS TMPaBWJI OE30MacHOrO MOBEACHHUS MPH paboTe C BElIECTBAMH, a TaKXKe B
CUTYaIIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TMPUMEHATh 3HAHMSI, MOJTy4YyaeMble MpPU M3YUYEHUU XUMUH, JUIS pelIeHus 3ajad,
CBSI3AHHBIX C OKpPYXKalOUEHd MPUPOAHON CpeloW, s TOBBIIICHHUS YPOBHS 3KOJOTHYECKOH
KYJIBTYpPbI, OCO3HAHMS TJI00ATBLHOTO XapakTepa IKOJIOTMYECKUX MpoOJeM M IMyTed UX pelieHus
MOCPEACTBOM METOJIOB XHUMHH, JKOJOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
MO3HABATENIbHON, KOMMYHUKATUBHOW U COLIMAIbHOU MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX pe3ylbTaTOB BBIIEISIOT 3HAuUMMble Uil  (OpPMHUpPOBAHUS
MHUPOBO33pEHUsI OOIIeHAayYHble MOHATUS (3aKOH, TEOpHUs, NPUHIMI, TUMOTe3a, (akT, CUCTEMA,
IIPOLIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpPbIE HCIOJIBb3YIOTCS B €CTECTBEHHO-HAyYHBIX Y4EOHBIX
npeaMeTax M MO3BOJIIOT HAa OCHOBE 3HAHUHM U3 3THX IPEAMETOB (OPMHPOBATH MPECTABICHUE O
LEJIOCTHOW HAay4YHOM KapTMHE MHpa, M yHHMBEpcalbHble y4yeOHble IeHCTBHS (IIO3HaBaTENbHBIE,
KOMMYHHUKAaTHBHbIE, PETyJIsATHUBHBIE), KOTOpble 00ecneunBaloT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JJjoruyeckue JeMcTBUA:

yMeHI/ISI HUCITIOJIB30BATh HpI/IéMBI JIOTHYCCKOTO MBIIIJICHUA HpI/I OCBOCHHNU 3HaHI/II\/'IZ paCKpBIBaTB
CMBICJI XUMUYECKUX MOHITHH (BBIACNATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIMBATh B3aUMOCBS3b
C )IpyFI/IMI/I HOHSITI/IHMI/I), HUCIIOJIB30BAaTh ITOHATHUA OJIA O6LHCH€HI/I${ OTACJIBHBIX CbaKTOB 158 S[BJ'I@HPIf/i,
BBIOMpATh OCHOBAaHUS M KPUTEPUU Ui KIacCU(DUKAIMH XUMHUYECKHX BEIIECTB U XHUMHUYECKUX
peaKquI, yCTaHaBJ'II/IBaTB HpH‘IHHHO-CJ’IGJICTBGHHLIG CBs3H Me>1<11y O6’beKTaMI/I I/ISY‘I@HI/ISI, CTpOI/ITB
JIOTUYECKHE pacCyXAeHHsl (MHIYKTUBHbBIC, NEAYKTHBHBIC, 1O AHAJIOTHH), AENaTh BBIBOJABI U
3aKII0UCHUS;

YMEHHE TPUMEHSATh B TPOIECCe TMO3HAHMS TOHATHS (MIPEIMETHBIE M METaNpeJAMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMble B XHMHUH, MpeoOpa3oBBIBATH LIMPOKO
MPUMEHSEMblE B XMUMHHU MOJICTIbHBIC TMPEICTABICHUS — XUMHUYECKHH 3HaK (CHMBOJ JJIEMEHTA),
XuMHueckass (Qopmyiga M ypaBHEHHME XUMHYECKOM peakluMu — TpU peleHuu ydeOHo-
IIO3HaBaTCJIbHBIX 3aJa4, C y‘-IéTOM 9TUX MOICIBbHBIX Hpe,Z[CTaBJIeHI/Iﬁ BBISABJIIATE U xapaKTepnsoBaTL
CYIIIECTBECHHBIC NMPU3HAKUA M3yYaE€MbIX OOBEKTOB — XMMHUYECKUX BEIICCTB U XMMHUYECKUX PEaKIUH,
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BBISIBJISITH OOIIIME 3aKOHOMEPHOCTH, IPUUYUHHO-CIICICTBEHHbIE CBSI3U U IPOTUBOPEUHS B U3y4aeMBbIX
MpOoILIeCcCaX U SBJICHUSIX.

Ba3oBrble ucciaenoBareJLCKue AeiCTBHSA.

YMEHHUE UCIOJIb30BaTh MMOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TaKXKe B
KayecTBE OCHOBBI Ji1 (DOPMHUPOBAHMS THUIOTE3bl MO IMPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

NpUOOpETEHUE OMbITa MO I[UJIAHUPOBAaHWIO, OPTraHMU3allMM U TPOBEICHUI0 YYCHHUYECKUX
OKCIIEPUMEHTOB, YMEHUE HAOIIOJaTh 32 XOJOM TPOIecca, CaMOCTOSITENILHO MPOTHO3UPOBATH €0
pe3ynbTaT, (QopMyaupoBaTh OOOOIIEHHS M BBIBOJABI IO pe3yabTaTaM IMPOBEAEHHOTO OIbITA,
UCCJIEIOBAHMSI, COCTABIISATh OTUET O POeIaHHOM padoTe.

Pabora ¢ unopmanmeii:

yMEHHE BbIOHMpaTh, aHAIU3UPOBATH U MHTEPHPETUPOBATh MHGOPMAIUIO PA3IUYHBIX BUIOB U
dbopM TpencTaBICHHs, MOJIYYaeMyI0 W3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJSpHASI JIUTEpaTypa
XUMHYECKOTO COZAepX aHUs, CIpaBOYHbIE 1MOCOOus, pecypchl HTepHETa), KPUTUUECKH OLICHUBATh
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE MPUMEHITh pPa3IUYHbIE METOAbl M 3alpOChl MPH IMOUCKE U OTOOpe HH(OpMAIUH U
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIUMBIX ]ISl BBITIOJHEHUS YYCOHBIX M TIO3HABATEIBHBIX 33]a4
onpeAenéHHOr0 THIA, NPHOOPETEeHHE OIbITa B OOJACTH HCHOJB30BaHUSA HH(OPMALIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJAJCHUE KYJIbTYpOW AKTUBHOI'O MCIIOJIB30BAHMS PA3TMUHBIX
MOMCKOBBIX ~ CHUCTEM, CaMOCTOSITETbHO BBIOMpaTh ONTUMAIbHYIO (OpMY MpeAcTaBICHUS
uHpOpMalMM W WUIIOCTPUPOBATH pEIIaeMbIe 3a/1aud HECJIOXKHBIMH CXEMaMH, JIuarpaMMamH,
apyrumu popmamu rpaduKu U UX KOMOUHAIIUSAMU;

YMEHUE UCIIOJIb30BaTh W aHAJIM3MPOBAaTh B TMpolecce ydyeOHOM U MCCIIeN0BaTEIbCKON
JEeSATENIbHOCTH UH(POPMALIMIO O BIUSHUH MPOMBIIIIEHHOCTH, CEILCKOTO X03HWCTBA U TPAHCIIOpPTa HA
COCTOSIHHE OKPYKaroIIeH MPUPOTHON CPEIbl.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbI€ el cTBHA:

YMEHUS 3aJaBaTh BOIIPOCH! (B X0J€ AMAjora M (WiM) JUCKYCCHM) IO CYIIECTBY OOCYXJIaeMOi
TEMBI, (OPMYIIMPOBATH CBOM MPEJIOKEHUSI OTHOCUTEIILHO BHITIOJIHEHUS TPEITIOKESHHON 3a/1a9u;

YMEHUS MPEJCTABIATh MOJTY4YEHHBIE Pe3yiIbTaThl MMO3HABATEIbHON JESTENbHOCTH B YCTHBIX U
NUCHbMEHHBIX  TEKCTaxX; JeNaTh IPE3EeHTAlUI0  PEe3yJbTaTOB  BBHIMOJIHEHUS  XHUMHUYECKOTO
JKCIEpUMEHTa (71a00opaTOpHOro OMbITa, JabOpaTOPHOM padOTHI MO MCCIEIOBAHHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

yMEHUsl y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW IO3HABATENbHOM U
UCCIIEIOBATEIHCKON JESITETLHOCTH MPH PEIICHUH BO3HUKAIOIINX MPOOJIEM Ha OCHOBE y4€Ta O0IMIMX
MHTEPECOB U COIJIaCOBAaHUS MO3ULUH (00CyXAeHHsS, OOMEH MHEHUSIMH, «MO3TOBBIE ILTYPMBI»,
KOOPJWHAIIMS COBMECTHBIX JACUCTBUI, ONpeieTIeHHe KPUTEPHEB 110 OLIEHKE Ka4eCcTBA BHIITOJHEHHOH
paboThI U ApyTHE).

PerynsiTuBHble yHUBepPCAJIbHbIE YUeOHbIE 1eliCTBUSA:

YMEHHE CaMOCTOSITENIbHO OIpPeAessaTh LEeNu JeATeNbHOCTH, IJIaHUPOBaTh, OCYLIECTBIATS,
KOHTPOJMPOBATh U MPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIEATEIILHOCTh, BRIOMpATh Hanboee
s exTrBHBIE CITOCOOBI PEelIeHHs YUeOHBIX U TTO3HABATEIBHBIX 3aa4, CAMOCTOSTEIFHO COCTABIIATh
WM KOPPEKTUPOBATh MPEJIOKEHHBIA AITOPUTM JEUCTBUN NPHU BBHINOJHEHUU 33laHUM C YUETOM
MOJIYYCHUS] HOBBIX 3HAHUW 00 H3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUAX, OIECHUBATH
COOTBETCTBUE MOJIYYEHHOTO pe3yJIbTaTa 3asBICHHOM 11€JIM, YMEHHE UCTOIb30BaTh U aHAJIU3UPOBATH
KOHTEKCTBI, TIpe/IJIaraeMbI€ B YCIIOBUH 3aJJaHU.

MHNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX pe3yabTAaTOB IO OCBOCHHIO  00S3aTEIBHOTO  COJICpKaHMUS,
YCTAaHOBJICHHOTO JaHHOW (emepanbHOl  pabodeil MporpaMMoM, BBIACISIOT: OCBOCHHBIC
00y4aromyMUCs HayuyHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBHIA, cienn(uIecKue s MpeAMeTHON
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obnactu «XI/IMI/Iﬂ», BUIABI ACATCIBHOCTH IIO IMOJTYYCHHIO HOBOI'O 3HAHHUA, €r0 HMHTCPIPCTALUHU,
Hp€O6pa30BaHI/IIO U NPpUMCHCHUIO B pa3JINYHBIX y‘-IGGHBIX 1 HOBBIX CUTYyallUAX.

K koniy o0yuyenus B 8 kjacce npeMeTHbIC Pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh
c(OPMHPOBAHHOCTh y O0YYAIOIUXCSA YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHSATHI: aTOM, MOJIEKYJd, XMUMHUYECKUI
3JIEMEHT, IPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, CMECh (OTHOPOAHASI U HEOTHOPOAHAS),
BaJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAsi U MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BELIECTBA,
MOJIb, MOJISIDHAsE Macca, MaccoBas MO XMMHYECKOTrO 3JEMEHTa B COEIUHEHHH,
MOJIIDHBIA 00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJb, 3JIEKTPOOTPULIATEIBHOCTD,
CTETIEHb OKHUCIICHHS, XUMHYECKas peakuus, KiIacCU(DUKAUUs pEeaKuuid: peaxiuu
COCIMHEHUS, PEaKLUU PA3JIOKEHUS, PEaKIUU 3aMEIleHUs, pPeaKklHu OOMEHa, 3K30- U
SHJIOTEPMHUUYECKHE PEaKIHH, TEIUIOBOH 3 (EeKT peakuuu, SApO aToMa, JIEKTPOHHBIHN
CIIOM aroma, aTOMHas OpOUTallb, pPagUyC aTroMa, XUMHUYECKas CBs3b, MOJISIpHAs H
HENoJIsIpHasi KOBAJIEHTHAs CBsI3b, HOHHASI CBS3b, MOH, KATHOH, aHHOH, PacTBOpP, MaccoBas
JI0J1s1 BelecTBa (IIPOIEHTHAsI KOHIIEHTPAIIKsI) B PacTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHATUM M TPUMEHSTH 3TH
MOHSATUS [TPU ONMCAHUU BEIIECTB U UX MPEBPAICHU;

UCITIOJIB30BAaTh XMMHUYECKYI0 CHMBOJIMKY JJISI COCTaBJICHHS (OpPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpEAENATh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OMHApHBIX COEIMHEHHUSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEJUHEHMSIX, MPHUHAJJIC)KHOCTh BEIIECTB K
OTpeNeNéHHOMY KJIacCy COCOMHEHHWH 1o ¢dopMynaM, BUA XUMHUYECKOW CBS3U
(xoBaJIeHTHas! ¥ MOHHAs) B HEOPTraHMYECKUX COCTUHEHHUSIX;

packpeiBaTh cmbicia llepuogmueckoro 3akona [[. WM. MenneneeBa: AeMOHCTpUPOBATH
MIOHUMaHUE NEPUOJUYECKON 3aBHCUMOCTU CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT HX
nosiokeHuss B llepumoguueckoil cucTeMe, 3aKOHOB COXPAaHEHHUS MacChl BELIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepu3oBaTb TabmuuyHyto ¢opmy [leprnoaudeckoil cuCTEMBbI
XUMHYECKHX JJEMEHTOB: paszNiuyarTh IMOHATUS «riaBHas mnoarpynmna (A-rpymnma)» u
«mmobounast moarpynmna (b-rpymma)», wmamele W OOJBIIME TEPUOIBI, COOTHOCHUTH
0003Ha4YeHHsI, KOTOpble MMeEITcs B Tabmuie «llepuoanueckas cucteMa XUMHUYECKUX
anemenTtoB JI. W. MenzaeneeBa» C YUCIOBBIMH XAPAaKTEPUCTHKAMU CTPOECHHUS ATOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB W 3apsA] s1apa, oOlee 4YHCIO HIEKTPOHOB MU
pacnpenesneHre ux 1o 3JIeKTPOHHBIM CIIOSIM);

KJIACCU(UIIUPOBATh XUMHUYECKHUE DIIEMEHThI, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKHE
peakuuu (1O YHMCIy W COCTaBy YYacTBYIOIIMX B PEAKIMH BELIECTB, IO TEMJIOBOMY
dbdexry);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  NOATBEpPXKJas  ONUCAaHWE  MpPUMEpPaMH  MOJIEKYJSPHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUN;

IIPOrHO3MPOBaTh CBOMCTBA BEUIECTB B 3aBHUCHMOCTH OT MX KadeCTBEHHOI'O COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPAIICHUH B Pa3IMYHbIX YCIOBHSIX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOT0 3JIEMEHTa Mo (popMmysie COeIMHEHHUs, MacCOBYIO JIOJII0 BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOMN peaKIuu;

NPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIW3 U CHHTES,
cpaBHeHHE, 0000IIeHHe, CHCTeMAaTU3aIUI0, KJIACCU(HUKAIMIO, BbISIBIEHHE MPUYUHHO--
CJIEJICTBEHHBIX CBSI3€H — [JI1 W3YYEHHS CBOMCTB BEHIECTB M XWMHYECKHX PEAKIUU,
€CTeCTBEHHO-HAyYHbIe METOJIbl NMO3HAHU — HAOIIOZCHNE, U3MEPEHHEe, MOJIEIUPOBAaHUE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

ClIeIoBaTh TpaBUJaM TIONB30BaHUS XHUMHUYECKOH Tocymol U 1abopaTOpHBIM
o0opy/soBaHUEM, a Tak)e MpaBuiaM OOpalleHHs C BEIIeCTBAMU B COOTBETCTBUU C
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MHCTPYKIHUSAMHU IO BBHIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYEHHIO U
COOMpaHHMIO Ta3000pa3HBIX BEMIeCTB (BOAOpPOJAa U KHCIOpPOJAa), MPUTOTOBICHHIO
pPacTBOPOB € OMPEACIIEHHON MacCOBOM J0JIEN pacTBOPEHHOTO BEILIECTBA, MIJIAHUPOBATH U
MPOBOJIUTh XMMUUYECKHE SKCIHEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIMKATOPOB (JIakMyC, peHoI(TaenH, METUIIOPAHK U Jpyrue).

K konIy o0yuyenus B 9 kJjacce npeMeTHbIC Pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTh y O0YYArOIUXCS YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX IOHATUH: XUMHUYECKUUA DJIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, IPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTD,
3JEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIECHUS, XUMHYECKas peaklus, XUMUYeCcKas
CBSI3b, TEIUIOBOW 3(PeKT peakuuu, MOJb, MOJSAPHBIA O0BEM, PACTBOP, AJIEKTPOIHTHI,
HERJIEKTPOJIUTHL, DJIEKTPOJIUTHYECKas AMCCOIMALMs, pPEaKIUH HOHHOro oOMeHa,
KaTaJln3aTop, XHUMHYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTHUMBIC pEaKIHH,
OKHCIIUTENbHO-BOCCTAHOBUTEIBbHBIE PEAKIIUN, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAaHOBJICHHE, aJUIOTPOIUsS, aM(pOTEPHOCTh, XHUMHYECKas CBS3b (KOBAJCHTHAs,
WMOHHAsI, METaJUIMYecKas), KpHUcCTajlinyeckas pemérka, KOppo3us METaluIoB, CILUIABBI,
CKOpPOCTb XMMHMYECKOM peakuuu, MpeAesbHO jponyctumas KoHueHrpauusa 1K
BEILECTBA;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMUMHYECKMX MOHATHUM M NPUMEHATH ITH
MOHSATUS [TPU ONMCAHUU BEIIECTB U UX MPEBPAICHUI;

UCITIOIB30BAaTh XMMHUYECKYI0 CHMBOJIMKY JJISI COCTaBJICHHS (OpPMYyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

OIPEEIATh BAJIGHTHOCTh U CTENEHb OKUCICHUS XMMUUYECKUX JIEMEHTOB B COCAMHEHUAX
Pa3IMYHOr0 COCTaBa, MPUHAMAJIEKHOCTh BEUIECTB K ONPEIEIEHHOMY KIIACCy COEAMHEHUN
no Qopmynam, BHI XUMHUYECKOW CBs3M (KOBAJCHTHAs, WOHHAs, METAJUIMYEeCKas) B
HEOPraHMYECKUX COEIMHEHUSX, 3aps]l MOHA M0 XMMHUYECKON (GopMylie, XapakTep Cpebl
B BOJIHBIX PAacTBOpax HEOPraHWYECKUX COEIMHEHUH, TUIl KPUCTAJUIMYECKON peImETKH
KOHKPETHOI'O BELIECTBA;

packpsiBaTh cMmbici [lepuoanueckoro 3akona 1. 1. MenaeneeBa u 1eMOHCTPUPOBATh €r0
NIOHMMaHMe: OMNHUCBIBAaTh M XapakTepus3oBaTh TabmuuHyro Qopmy Ileproanueckoit
CUCTEMBl XHUMHUYECKHX DJIEMEHTOB: pa3iIuyaTh MOHATHUS «raBHas mnoxarpynna (A-
rpynna)» u «mnobouHas mnoarpynna (b-rpynma)», manble U OoJblliue TEpUOJIH,
COOTHOCUTH 0003HAUYEHUsI, KOTOPhIE UMEIOTCS B MEPUONYECKON TaOIHIIE, C YUCIOBBIMU
XapaKTEepPUCTHUKAMHU CTPOCHMSI aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sA1pa,
o0111ee YUCIO SJEKTPOHOB U paclpe/iesIeHue UX IO JIEKTPOHHBIM CJIOSIM), OOBSICHATH
o0111e 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB 3JIEMEHTOB U UX COETMHEHUH B Ipeaenax
MaJIbIX NEPUOJI0B U INIaBHBIX MOATPYIIH C YUETOM CTPOCHHUS UX aTOMOB;
KJIaccu(UIUPOBaTh XMMUYECKHE DIIEMEHTBHI, HEOPTaHUYECKHE BEIIECTBa, XMMUYECKHE
peakiuu (IO YHMCIAYy M COCTaBy YYacTBYIOIIUX B PEAaKIMHU BEIIECTB, MO TEMJIOBOMY
3 eKTy, 10 UMEHEHUIO CTENIEHEeH OKUCIEHHSI XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (OMHUCHIBaTh) OOIMHME M CHENUPUISCKUE XUMHUYECKUE CBOWCTBA
IIPOCTBIX U CJIOXKHBIX BEILIECTB, MOATBEPKAasi ONHUCAHUE NMPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUii;

COCTAaBJIAITh YPABHEHUS IEKTPOJIUTUYECKOW TUCCOLMALMU KUCJOT, IIEJI0Yed U COJei,
MOJIHBIE U COKpAIll€HHbIE YpPAaBHEHMsI peaklMii MOHHOrO OOMEHa, ypaBHEHHUS peakiui,
MOATBEPXKJAIOIINX  CYLIECTBOBAHME TIE€HETHYECKOW CBSI3M MEXIy BELIECTBAMH
pa3IMYHbIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUN IOCPENCTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX CTPOEHHUS, BO3MOXXHOCTH
MIPOTEKAHUSI XUMUYECKHUX IPEBPAILECHUN B PA3JINYHBIX YCIOBHUSIX;
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BBIYUCIISITh OTHOCHUTEIFHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa Mo (opmyse CoeTnHEHUs], MACCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH pEaKIIim;

coOirofaTh MpaBWiIa TIOJB30BaHUS XMMHUYECKOW TIOCyloH ©  1ab0paTOpHBIM
o0OpyIOBaHWEM, a TaKKe IpaBHja OOpaIIeHUs C BEUIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMHU TIO0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIMBITOB IO MOIYUYCHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIESCTB (AMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOANTH PEAKIIMH, TOATBEPKIAIONINE KAYeCTBEHHBIM COCTaB PA3JIMYHBIX BEIICCTB:
pacrio3HaBaTh ONBITHBIM IIyTEM XJIOpUI-, OpoMHI-, HOIWA-, KapOoHar-, docdar-,
CHIIMKAT-, Ccynb(dar-, THUIAPOKCHI-UOHBI, KATHOHBI aMMOHHS W HWOHBI HW3YYCHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB;
NPUMEHSITh OCHOBHBIC OIEpAIlMM MBICIUTEIBLHON JCSATEIbHOCTH — aHAlli3 M CUHTE3,
CpaBHEHHE, 00001IIeHNE, CHCTEeMATHU3AIIUIO, BBISBIICHUE IPUUYUHHO-CIICICTBEHHBIX CBSI3Ei
— JUISI U3YYEHHS CBOMCTB BEIIECTB M XMMHUYECKHUX PEaKIMid, €CTECTBCHHO-HAyYHBIC
METOJIbI TO3HAHUS — HAONIOJEHUE, W3MEPECHUEe, MOJICTUPOBAHUE, OSKCIICPUMEHT
(peanbHBIN M MBICJICHHBIH ).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
Ne ||HaumenoBanue KonnuectBo yacos OnektpoHHble (1H(PpoBbie) OCHOBHBIE BUBI JEATEIBHOCTH 00YYaIOIIUXCS
11/T1 pa3aenoB u TeM Beero  |[Komtpo | TIpaktu 00pa3oBaTesibHbIE PECYPCHI

TIpOrpaMMBI JbHBIE | YECKHE

paboThl | paboThI

Pa3znen 1. HepBOHa‘la.ﬂbHLIe XUMHNYECCKHUC ITIOHATHUSHA

1.1/ Xumust —  BaxkHasg 5 2 bubnuoTeka LHOK| PackpbiBaTh CMBICII U3y4ae€MbIX MOHITHH. PacKpbIBaTh poJib XUMUU B
o0JacTb https://m.edso0.ru/7f41837C mpupose ¥ JKM3HHM 4YEIOBEKa, € CBS3b C JPYrMMU HayKaMH.

€CTECTBO3HAHMUS u
MPAKTUYECKOU
JEeSTEIbHOCTH
YyeJioBeKa

Pasnnuate 4yMcTBIE BemiecTBa M CMECH; OAHOPOJHBIE H
HEOAHOPOAHbIE CMecH. Paznnuarh (¢uU3MUECKHe W XUMHUYECKHUE
SIBJICHUS. Cnenosatb ajaropuTMam UCIIOJIb30BaHUs
SKCIIEPUMEHTAIBHBIX METOJI0OB — HAOJIIOJEHUS M HKCHEPUMEHTA.
HaGmtonate 1 onuchiBaTh 00BEKTH! MPU MPOBEJCHUU JAEMOHCTPALUI
U J1a00paTOPHBIX OMBITOB IO M3YyYCHHIO (DU3UYECKHX CBOMCTB
BEILIECTB, CHOCOOOB pa3neneHus cmeceil BemecTB. IIpoBoauTth
XUMHUYECKUHM SKCIIEPUMEHT IpPU pa3/eleHUH cMecedl (Ha mpumepe
OUYMCTKHM IOBape€HHOH COJIM) B XOJie MPAaKTU4eCKOM paboTbr Ne 2.
CnenoBaTh TmpaBWiIaM TOJb30BAaHUS XMUMHUYECKOH MOCYAOH U
71a00paTOpHBIM O0OPYAOBAaHMEM, a TaKXKe MpaBUIaM OOpallleHHs C
XUMHUYECKMMH BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIMEH IIpH
BBIIOJIHEHUM  TpakTudyeckol  paborel Ne 1.  BricTpauBaTh
pa3BEPHYTHIE IHCBMEHHBIE M YCTHBIE OTBETBI C ONOPOM Ha
UHPOPMALIMIO U3 Y4eOHMKAa M CIPABOYHBIX MaTepHallOB, IPaMOTHO
HCIIOJIb30BATh U3yYEHHBIN NOHATUIHBIN anapaTr Kypca XUMHH

1.2 Bemecta u 15 1 bubnuoreka HOK Onpenenars mnpu3Hakd XUMHUYECKUX pPEaKIMH, YCIOBHUS HX
XUMHUYECKHE PEaKIIUn https://m.edso0.ru/7f41837¢ |mporekanus. OOBICHATH CYIIHOCTh (PH3MYECKUX W XUMHYECKUX

SBJIEHUNH C TOYKH 3pEHUS AaTOMHO-MOJIEKYJSIPHOTO  y4YEHHUS.
KnaccupunupoBaTh XUMHUYECKHE peakiuu (MO0 YHUCIYy M COCTaBy
pearupyromux u oopazyrommuxcs BemecTB). CocTaBisTh (HOPMYITBI
OMHApHBIX BEIIECTB 10 BAJIEHTHOCTH U OIPENENATh BAIEHTHOCTH I10
¢dbopmynam BemiecTB. PaccTaBisiTh KO3(QQUIMEHTH B ypaBHEHHSIX


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

Ne | HammenoBanue KomuuecTBo yacos OnekTponHble (1MdpoBbie) OCHOBHBIC BUABI ACATEILHOCTH 00yUYaIOIINUXCS

/1| pa3zesnoB " TeM Beero | Kontpo | TIpaktu o0pa3oBaTesbHbIE PECyPChI
TIpOrpaMMBI JbHBIE | YECKHE
paboThl | paboThI
XUMHYECKHX peaknuii. HaOmomaTe W ONUCHIBAaTh OOBEKTHI MPH
NPOBEICHUH JEMOHCTPALMH U J1a0OpaTOpHBIX OMBITOB. [IpoBOIUTH
BBIYHCIICHHS 110 (POPMYJIaM XUMUYECKUX COCTUHEHUN U YpaBHEHUSIM
XUMHAYECKHX peakiuii. [I[puMeHsITh eCTeCTBEHHO- HAYYHBIC METOJbI
MO3HaHUs (B TOM YKCIiIe HAOIIOACHNE, MOACTHPOBAHNE, SKCIIEPUMEHT
¥ OCHOBHBIC OIEPAIlUM MBICIUTEIBHON JEATEIBHOCTH (CpaBHECHHE,
Kiaccudukanus) BeicTpanBath pa3BEPHYTHIC MMCHMEHHBIE U YCTHBIC
OTBETHI C OMOPOH Ha HMHGpOpPMAIMIO W3 y4eOHMKA W CIIPABOYHBIX
MAaT€pUAJIOB, TPAMOTHO WCIOJb30BaTh W3YYCHHBIN MOHSITUHHBIN
anrmapar Kypca XuMHuH
Hroro mo pazneny 20
Pa3nen 2. BaxkHeiimme npeacTaBUTe Il HEOPraHUYECKUX BelleCTB
2.1 Boznyx. Kucnopon. 6 bubnuoreka [IOK| Mcrionb30BaTh XUMUYECKYH0 CHMBOJIMKY JJISi COCTaBJICHUS (HOPMYI
[TonsiTHE 00 OKCHIaX https://m.edso00.ru/7f41837¢C | BemiecTB, MOJCKYISAPHBIX ypPaBHEHHH XWMHYECKHX PpEaKIHil ¢

y4yacTHEM KHUCIIOpoJia. XapaKTepu3oBaTh (OMHCHIBATb) COCTaB
BO3/lyXa, (PU3MUECKHEe U XUMUYECKHE CBOMCTBA KUCIOPOJIa, CIIOCOOBI
€ro TMOJy4eHHUs, NMPUMEHEHHE U 3HAu€HHEe B TMPUPOAE U KHU3HU
YCJIOBCKaA. CpaBHI/IBaTI) pC€akuu ropeHrud u MCIJJICHHOI'O OKUCJICHUS.
OOBACHATH CYIIHOCTh JKOJOTHMUYECKUX NpOOIeM, CBS3aHHBIX C
3arpsisHeHHEM Bo3ayxa. CrenoBarh mpaBuiiam 0e30macHoi paboThl B
7a0opaTopurd TpPU  HCIOJB30BAaHUM XMMHUYECKOH MOCYIbl U
o0OpyIOBaHUs, a TaKkKe TMpaBWJIaM OOpalleHus C TOPIOYNMH
BEUICCTBaMU. HJ'IaHI/IpOBaTB u OCYIICCTBJIATH Ha IIPaKTUKE
XUMHUYECKHE HKCIEPUMEHTBI, MPOBOJIUTH HAOIIOJCHUSA, JI€NaTh
BBIBOIBI 110 pe3yiabTaTamM OKCIICPUMCHTA npu IMPOBEACHNN
7a00paTOPHBIX OIBITOB M MPaKTHYECKOW pabOThl. BhUHCIATH
KOJMYECTBO BelIecTBa, 00bEM rasza mo Qopmysnam. Y4yacTBOBaTh B
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https://m.edsoo.ru/7f41837c

Ne | HammenoBanue KomuuecTBo yacos OnekTponHble (1MdpoBbie) OCHOBHBIC BUABI ACATEILHOCTH 00yUYaIOIINUXCS
/1| pa3zesnoB " TeM [Bcero o0pa3oBaTesbHbIE PECyPChI
IPOTPaMMBI

Kontpo | IIpaktn
JbHBIE | YECKHE
paboThl | paboThI

COBMECTHOH pabore B rpynme. BeicTpauBaTh pa3BEPHYTHIC
NUCbMEHHBIE U YCTHBIE OTBETHl C ONOpOM Ha HH(poOpManuiO u3
y4yeOHHKAa W CHpPaBOYHBIX MAaTEpUAIOB, TPAMOTHO HCIIOJIb30BATh
M3yYCHHBIN MOHATUUHBIN anmnapaT Kypca XuMUH

2.2 Bonopon.Ilonstue 08 1 bubnuoreka HOK PackpbiBaTh CMBICI U3y4aeMbIX IOHATUN U MPUMEHSTH 3TU MOHATUS
KHCJIOTaX M COJIIX https://m.edso00.ru/7f41837c |\npu  onucaHWMM  CBOMCTB  BEIIECTB M  HMX  IPEBPAIICHHM.
XapaxkTepu30BaTh (OMUCHIBATH) (PU3MYCCKUE U XMMUYCCKHE CBOWCTBA
BOJIOPO/IA, CITIOCOOBI €ro moyryueHwus, mpuMeHeHune. Codupars npudop
JUISL TIONTy4eHUsl Bojopoaa. Vcrmonb30BaTh XUMUYECKYIHO CHMBOJIHKY
JUIE COCTaBJIGHUS (OPMYJI BEIIECTB, MOJICKYJSIPHBIX YpaBHEHUIA
XMMHUYECKHX PEAKIUi C y4acTHeM BOJOPO/a. BeIUHCISITE MOJSIPHYIO
Maccy BEIIeCTB; KOJIMYECTBO BellecTBa, OOBEM rasza, mMaccy
BemiecTBa; [IpoBOMUTH pPacu€Thl MO YPAaBHCHUSM XHUMHUYECKUX
peakIuii: KoiaudyecTBa, 0OBEMa, MacChl BEIIECTBA IO H3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce pPEarcHTOB WM MPOIYKTOB PEaKIIUH.
CnenoBarh mpaBmiaM 0Oe30mMacHON pabOTHl B J1a0OpaTOpUU IpU
WCIIOJIb30BAHUM XMMHUYECKOW TMOCYIbl M OOOPYIOBaHHS, a TaKKe
npaBwiaM OOpalieHHss C TOPIOYMMH BEIIECTBAMH B  OBITY.
[TnanupoBaTh W  OCYHIECTBIISATH HA TMPAKTHKE XHUMHYECKHUE
OKCTIIEPUMEHTHI, TPOBOAWUTH HAONIOACHUS, JeJaTh BBIBOJBI IO
pe3yibTaTaM 3KCIEpUMEHTa. Y4YacTBOBaTh B COBMECTHOH pabore B
rpymme

2.3 Bona. PactBopsI.| 5 1 1 bubnuoreka OK PackpsIBaTh CMBICT U3y4aeMbIX IMOHATUN U NPUMEHSTH 3TU MOHATUS
[TonsiTre 00 https://m.eds00.ru/7f41837C mpu  omMCaHWH  CBOWCTB  BEIIECTB M HX  IPEBpAICHUIA.
OCHOBAHHUAX XapakTepu3oBaTh (U3UUECKUE M XUMHUYECKHE CBOMCTBAa BOABI, €&

pOJb KaK pAacTBOPHUTENS] B MPHPOIHBIX mporeccax. CocTaBisATh
yYpaBHEHMsS XMMHUYECKHX peakiuii ¢ ydactueM Bojabl. OOBACHATH
CYIIHOCTh OKOJIOTUYECKHX TPOOJIeM, CBSI3aHHBIX C 3arps3HEHUEM
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Ne | HammenoBanue KomuuecTBo yacos OnekTponHble (1MdpoBbie) OCHOBHBIC BUABI ACATEILHOCTH 00yUYaIOIINUXCS
/1| pa3zesnoB " TeM [Bcero o0pa3oBaTesbHbIE PECyPChI
IPOTPaMMBI

Kontpo | IIpaktn
JbHBIE | YECKHE
paboThl | paboThI

MPUPOJHBIX BOJI, CIIOCOOBI OYHMCTKH BOJBI OT MpPUMECeH, MEpHI IO
OXpaHe BOJ OT 3arps3HeHus. [[maHupoBaTh M OCYIIECTBIISATH Ha
MPAKTUKE XUMHYECKHUE OKCIIEPUMEHTHI, MPOBOJIUTH HAOIIOICHUS,
JeNiaTh BBIBOJBI 10 pe3yJbTaTaM ASKCIEPUMEHTa MpPH MPOBEIACHUHU
7a00paTOPHBIX OMBITOB W MpakThdeckoi pabotel. ClenoBarh
npaBuiIaM 0e30macHOi paboThl B JIAOOPATOPUU TIPU UCIIOJIB30BAHUH
XUMHYECKOH TMOCYyAsl U 00opymoBaHUs. [IpOBOJAUTE BBIYUCIICHUS C
NPUMEHCHUEM TIOHSTHUS «MAaccoBasi IOl BEIIECTBA B PAacTBOPE».
BricTpanBarh pa3BépHYTHIC MICHMEHHBIE M YCTHBIC OTBETHI C OTIOPOM
Ha UH(OPMAIIHIO U3 YUeOHHUKA U CIIPABOYHBIX MaTEPHAIIOB, TPAMOTHO

2.4|OcHOBHBIE kiaccel| 11 1 1 bubnuoteka HOK| KnaccuduimpoBaTh u3y4aeMbie BEIIECTBA M0 COCTaBY U CBOMCTBAM.
HEOPraHUYECKUX https://m.edsoo.ru/7f41837c | CoctaBisaiTh (QOpPMYIJIBI OKCHIIOB, KHCJIOT, OCHOBAHWMU, COJICH U
COCIMHEHU I Ha3bIBaTh MX II0 MEXIYHAapOJHOM HOMeHKiaType. IIpornosmpoBarh
CBOWCTBA BEIIECTB HAa OCHOBE OOLIMX XUMHMUYECKHUX CBOMCTB
M3Y4YEHHBIX KJIACCOB/TPYII BELIECTB, K KOTOPHIM OHHM OTHOCSTCS.
CocTaBnATh MOJEKYJSPHBIE YPABHEHUS PEAKLIUN, UIUTIOCTPUPYIOLINX
XUMHUYECKHE CBOMCTBA M CIOCOOBI MOJIyYE€HHs BEUIECTB M3YUYEHHBIX
KJIacCOB/TPyNHI, a Takke TMOATBEP)KJAIOIIUX  T'€HETHYECKYIO
B3aMMOCBSI3b  MEXJ1y HUMH. [IpouM3BOAMTH  BBIYMCIEHUS IO
YPaBHEHUSM XUMHUYECKHMX peakuui. [lmaHupoBaTh M OCYIIECTBIATH
Ha MPaKTUKE XUMHUYECKHE SKCIIEPUMEHTHI, IPOBOJAUTH HAOJIIO/IEHUS,
JIeJIaTh BBIBOJBI IO pe3yJIbTaTaM AKCIEPUMEHTa IPU IPOBEICHUH
7a00paTOPHBIX OMBITOB M MpakTHueckux pabor. Crienosarb
npaBwiaM Oe3omacHOi paboThl B JIaOOPATOPUU MPU HCIIOIb30BAHUU
XMMHUYECKOH MOCyAbl U 000pynoBaHus. BricTpauBaTh pa3BEpHYTHIE
MMMCbMEHHBIE M YCTHBIE OTBETHI C OMNOPOH Ha HMHPOPMAIMIO U3
y4yeOHHKAa W CHpPaBOYHBIX MAaTepUaioB, TPaMOTHO HCIOJIb30BaTh
W3y4YEHHBIN OHATUIHBIN alapaT Kypca XUMHAA
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https://m.edsoo.ru/7f41837c

Ne | HammenoBanue KomuuecTBo yacos OnekTponHble (1MdpoBbie) OCHOBHBIC BUABI ACATEILHOCTH 00yUYaIOIINUXCS

/11 pa3/iesion u TeM Beero  |[Kontpo | [Ipaxt 00pazoBaTelibHbIE PECYPChI
TIpOrpaMMBI JIbHBIC | YCCKHE
paboThl | paboThI
Hroro mo pazneny 30

Pazgen 3. Ilepuoamueckmii 3axkoH u Ilepumonmyeckasi cucreMa XHMHYECKHX
jaemenToB JI. M. Mengeaeeba. CtpoeHue aTtoMoB. XHMHYeCKasi CBSI3b.
OKHCINTETbHO-BOCCTAHOBHUTE/IbHbIE PeaKIIuu

3.1| [lepuognueckuit 3akoH 7 bubnmnoreka LIOK PackpbIBaTh CMBICI MEPUOJUYECKOTO 3aKOHA. ONUCHIBATH CTPOCHUE
u [Tepuonuueckas https://m.edso0.ru/7f41837¢ | tabnuusl «Ileproandeckas cucremMa XHUMHUYECKHX 3ieMeHToB J[.U.
CHCTeMa  XHMHYECKUX MenzeneeBay. MojenupoBaTh CTPOCHHE aTOMa, JHEPreTHYECKUX
snementoB .  W. YPOBHEH W TMOJYpPOBHEW IpH IOMOIIM PHCYHKOB, JIIEKTPOHHBIX
MenneneeBa. Ctpoenue KoH(urypauuii u snexkrpoHHorpapuueckux ¢opmyn. IloscHaTs
aroma (GU3MUECKHl CMBICIT TOPSIKOBOIO HOMEpa, HOMEPOB MEpUOAa U

TPYIIIBI 3JIEMEHTA. XapaKTepU30BaTh XMMUUECKUE IIEMEHTBI IIEPBBIX
TPEX MEPHUOJIOB, KM, KAJIBIIMI U UX COCIUHEHUS MO MOJIOKEHUIO B
[Tepuonnueckoit cucreme JI.M. MenneneeBa. OOBSCHATH 0OIIHE
3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB XHWMHUYECKHUX 3JIEMEHTOB
(M3MeHEeHNE panuycoB aTOMOB, AIEKTPOOTPULIATEIIBHOCTH,
BAJIGHTHOCTH) M WX COEJUHEHUN B MpeJenax MajblX IMEPUOJOB U
IJIaBHBIX MOJATPYI ¢ YYETOM CTPOCHUS MX aTOMOB; Y4YacTBOBATH B
COBMECTHOU paboTe B mape wiu rpyiie. BeicTpanBaTh pa3BEPHYTHIC
NUCHbMEHHBIE U YCTHBIE OTBETHI C ONOpOM Ha HH(poOpManui u3
y4ueOHHKA U IPYTUX UCTOYHUKOB, B TOM uucie MHTepHeTa

3.2| Xumuueckas CBsI3b. 8 1 bubnuoreka LIOK PackpbiBaTh CMBICT H3y4aeMbIX MOHATHIL. OmnpenensiTe BHI
OKUCITUTENBHO- https://m.eds00.ru/7f41837¢C | xuMu4eckol CBS3M B COCIMHEHUH. MOIEIUPOBATh CTPOCHUE
BOCCTAQHOBHTEIILHbIE MOJIEKYJT TIPH TIOMOIIM PHUCYHKOB, MOJEJeH, OICKTPOHHBIX W
peaxiuu CTPYKTYpHBIX (popmyit. Vcrmonp30BaTh XMMHYECKYIO CHMBOJIHKY IS

coctaBieHUs: (GOPMYJ BEIIECTB, DJEKTPOHHOTO OallaHCca PEaKIInid.
OnpenensaTs cTeNeHb OKUCICHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB I10
dbopMyrnaM © COCTaBIATH (OPMYJIbI OMHAPHBIX COEIMHEHUH IO
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ne ||HaumenoBanue
11/T1 pa3aenoB "
MIPOTPaMMBI

KomnuectBo yacos

TeM/Bcero | Kontpo |IIpaktu
JbHBIE | UEeCKHUE
paboThl | paboThI

Htoro no pazneny 15

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOIT'PAMME

9 KJIACC

Ne |HaumeHnoBanune KommdaecTBo wacoB

/I pasienos " TeM Beero  Konrposn  I[Tpaktn

MIPOrpaMMBbI

bHBIE YECKHUE
paboTel | paboTHI

Pa3nen 1. BemecTBo 1 XMMHU4YeCKHe peaKIuH

1.1 IloBTopenue u 5 1
yTIIyOJIeHHE 3HaHUI
OCHOBHBIX paszesnos

Kypca 8 Kiiacca

OnekTpoHHbIe (1U(POBBIC)
00pa3oBaTeIbHbIE PECYPCHI

bubnuoreka LHOK
https://m.edsoo.ru/7f41837c
bubnnoreka LHOK

https://m.edsoo.ru/7f41837¢c

OnexTpoHHble (LIU(POBbHIE)
00pa3oBaTeNbHbIE PECYPChHI

OCHOBHBIE BUIBI ICATEILHOCTH 00YJarOIIHXCS

CTENEHU OKHUCJICHUS aTOMOB XMMHYECKUX 3JeMEHTOB. OmnpenensiTh
OKHUCJIUTEIb W BOCCTAaHOBHUTENb. PaccTaBisTh K03()PUIHEHTH B
CX€Max MPOCTBIX OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
METOJIOM 3JIEKTPOHHOro OanaHnca. HaOmronaTe XMMUYECKHE OIBITHI
[0 IUIaHy, aHaJW3UpoBaTh M Jenarh BbIBOABI. HMcmnosb3zoBars MKT
JUISL CO3JIaHMsI MOJEJE, MOATOTOBKU MPE3eHTAalUUM, AOKIAJI0B IO
TeMme. BricTpanBath pa3BEPHYThIE MUCBMEHHBIE U YCTHBIE OTBETHI C
Oropoi Ha MHGPOPMAIUIO U3 YUeOHHKA U APYTUX UCTOYHUKOB, B TOM
yucne MHtepuera

OCHOBHBIE BUIBI IEATETLHOCTH 00YJaIOIINXCS

bubnuoreka HOK XapakTepnu3oBaTb XUMHYECKUE 3JIEMEHTHI MEPBBIX TPEX MEPUOJIOB,

https://m.edso0.ru/7f41a636
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KaJusl U KaJblMs MO0 UX nosioxkeHuto B [lepuoanueckoit cucreme /l.
N. MenneneeBa. KmaccuduuupoBath U Ha3bpIBaTh HEOPTaHUYECKUE
BEIIECTBA M3YYEHHBIX KiaccoB. ONMUCHIBATH OOIIME XUMHUYECKHE


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636

Ne ' HaummenoBanue KonnyecTBo vacos OnekTponHbie (¢ poBbie) OCHOBHBIC BUABI ACATEILHOCTH 00yUYaIOIINUXCS

/11 pa3aeson u TeM Bcero | Komrpon IIpakTu 00pa3oBaTelbHbIE PECYPChI

HIPOrpaMMBbI bHBIC YecKue

paboTbl  paboTHI

1.2|/OcHoBHBIE 4 bubnauoreka

CBOMCTBA BEILIECTB pa3JIMYHBbIX KJIACCOB, IOATBEPXKIAThb CBOMCTBA
IpUMEpaMH  MOJIEKYJSIDHBIX YPaBHEHMM XMMHMUYECKHUX pPEaKLUi.
Onpenensitb BUJA XUMHUYECKOH CBSI3M W THUI KPHUCTAUIMYECKOU
pem€tkn  BemiectBa. I[IporHosupoBaTh CBOMCTBA BEIIECTB B
3aBUCUMOCTM OT MX CTpOeHMs. BbICTpauBaTh pa3BEPHYTHIC
NUCbMEHHBbIE U YCTHBIE OTBETHI C ONOpPOW Ha HHGPOPMALUIO U3
yuyeOHMKa U CIIPAaBOYHBIX MaTE€pHaloB, T'PaMOTHO HCIOJIb30BaTh
W3YYEHHBIN OHATUIHBIN annapaT Kypca XUMUAN

]_[OK P ACKPBIBATH CMBICII U3YUACMbIX MOHATHH U IPUMCHATDb 3TH ITOHATHA

3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a636 npu  omnMcaHMM  CBOWCTB  BEIIECTB M WX  IPCBpAILCHHU.

XUMHNYCCKHX peaKI_II/Iﬁ

1.3/ Dnexrponutuyeckas 8 1 1 bubnuoreka

KnaccupunupoBarh  XUMHUYECKHME  pEaKIMH [0  Pa3IUYHBIM
MpU3HAKaM. YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XHWMHUYECKOU
peakiuu oT pa3audHbiX (pakTopoB. [IporHo3upoBaTh BO3ZMOKHOCTH
MPOTEKaHU XHUMUYECKUX NPEBPALICHUN B PA3JIUYHBIX YCIOBHSIX.
Onpenenarb okucinutenb U BocctaHoBuTelnb B OBP. CocraBnsth
DJIEKTPOHHBIA OanmaHc peakiuu. [IpoM3BOMWTH BBIYHCICHUS 10
XUMHYECKUM ypaBHEHUSM. YYacTBOBaTh B COBMECTHOW paboTe B
nmape wid Trpynmne. BpicTpauBarh pa3BEPHYThIE NUCBMEHHBIE U
YCTHBIE OTBETHI C OMOpod Ha wuHPOpMaLUIO H3 y4eOHHKA U
CIIPABOYHBIX MATEPHUAIOB, TPAMOTHO HCIOJIb30BATh HW3YYEHHbIN
MIOHATUMHBIN anmapar Kypca XUMUU

[IOK PackppiBaTh CMBICT M3y4aeMbIX MOHATHUI, a TaKXe CMBICI TEOPHH

JIMCCOIHAITHSI. https://m.eds00.ru/7f41a636 »yIeKTPOTUTUYECKOW  TUCCOIMAIIMH. OOBSICHATD MPUYHHBI

XUMHYECKHE PEaKIiy B
pacTBopax

22

JJIEKTPOIPOBOAHOCTA  BOJHBIX pPacTBOPOB BELIECTB, pPA3IU4YaTh
cinabple M CWIbHbIE AJEKTpoauThl. COCTaBIsATH  ypaBHEHHUS
JUCCOLMAIUU KUCJIOT, IIEJI0YEH U COJEH, IOJIHBIE U COKpALIEHHBIC
MOHHBIE YPAaBHEHUSI XUMUUECKHUX peakuii HOHHOTO 0OMeHa, KpaTKue
HOHHBIE  ypaBHEHUS IIPOCTBIX pEaKUUd THUApPOJIM3a  COJIEH.


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ne ' HanmenoBanue KonuuecTBo yacoB
TI/TI pa3zieioB " TeM Beero | KouTpor
IPOTrpaMMBbI —

paboThI
Hroro no paszneny 17

Pasznen 2. HemeTasIbl M HX cOeIMHEHHS

2.1 Obmas xapakrepucTrka 4
XUMHUYECKHUX DJIEMEHTOB
VIIA-rpynmsl.

I"asorensl

OnekTponHbie (¢ poBbie) OCHOBHBIC BUABI ACATEILHOCTH 00yUYaIOIINUXCS

ITpakTu 00pa3oBaTesibHbIE PECYPCHI

YecKHe
paboThI

XapakTepu3oBath ~ OOImME  XWMHYECKHE  CBOWCTBA  BEIICCTB
pa3IMYHBIX KJAcCOB HAa OCHOBE TEOPUU DIEKTPOIUTHUECKOMN
JUCCOIMAIIMY; TIOJITBEPKAATh CBOMCTBA MPUMEPAMH MOJICKYJISIPHBIX
M HOHHBIX  ypaBHEHMM  XMMHUYECKMX  peakuuil.  Pematp
SKCIEPUMEHTAIIbHBIC 3a/1auu 110 Teme. [llannpoBaTh U OCyIIEeCTBIATh
Ha MPAKTHUKE XMMHUYECKHE SKCIIEPUMEHTHI, IPOBOAUTH HAOIIOICHMS,
JeaTh BBIBOJABI 1O pe3yibTaTaM SKCIEPUMEHTA NPHU IPOBEICHUU
1a00paTOpHBIX ONBITOB W MpakTH4eckux pabor. CriemoBaTh
npaBuiIaM 0e30macHOl paboTHI B 1a0OpaTOpuu MPH HCIIOIH30BAHUN
XUMHUYECKON MmocyAbl U obopynoBanus. [IpoBOAUTH BBIYMCICHUS IO
XUMHUYECKUM YpaBHEHUSIM. Y4YacTBOBaTh B COBMECTHOW paboTe B
nape wiM rpynne. BwicTpauBarh pa3BEPHYTbIE MHUCHMEHHBIE U
YCTHBIE OTBETHI C OMOPOW HAa MHPOPMALUIO U3 YUEOHHKA U JPYTHX
UCTOYHUKOB MH(pOpMaIH, B ToM uucie uTepHera

1 bubnuoTteka HOK OO0bsicHsiTe 0O0IIME 3aKOHOMEPHOCTH B HM3MEHEHHWU CBOMCTB
https://m.edso0.ru/7f41a636 HemeTayJuUIOB W HMX COCAMHEHHH B Mpeesiax MalbIX IEPUOJOB H
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IaBHbIX — moArpynn  Ilepuonnyeckol  CHUCTEMBI  XMMHUYECKHUX
JJIEMEHTOB C YYETOM CTPOEHUS HX aTroMOB. XapaKTepHU30BaTb
(u3nyuecKkre U XMMHYECKHE CBOMCTBA MPOCTHIX BELIECTB I'aJOrE€HOB
(Ha mpuMepe XJI0pa) U CIOXKHBIX BEIIECTB (XJIOPOBOIOPOJIA, XIOPHIA
HaTpUsl), CIOCOOBI MX TOJIyYEHHUS, NMPUMEHEHHE M 3HAUYCHHE B
MPUPOAE U KU3HU uenoBeka. OnpenensaTs XJI0pua-HOHbl B paCTBOPE.
[InanupoBaTh ¥  OCYLIECTBIATH HA MPAKTHUKE XHUMUYECKHE
OKCHEPUMEHTBI, MPOBOAMTH HAONIOJCHUSA, JeNaThb BBIBOABI IO
pe3ysibTaTaM dKCIIEpUMEHTA MPU NPOBEACHUH JJaOOPATOPHBIX OMBITOB
U MpakTHyeckux padot. CienoBath mpaBuiaM 6e30MacHoOi paboThl B


https://m.edsoo.ru/7f41a636

Ne |HanmenoBanue KonnuecTtBO yacoB

TI/TI pa3zieioB "
POrpaMMBbl

2.2 O0mast xapakTepucTHka 6
XMMHYECKHX DJIEMEHTOB
VIA-rpynmnsl. Cepa u eé
COETMHEHUS

2.3 /O0mast xapakTepucTka, /

bHBIC
paboThI

TeM Bcero  Kontpon Ilpaktu

YecKHe
paboThI

1

Bubauoreka

BbubGnauoreka

OnekTponHbie (¢ poBbie) OCHOBHBIC BUABI ACATEILHOCTH 00yUYaIOIINUXCS
00pa3oBaTeIbHbIE PECYPCHI

naboparopud NPU  HUCIONB30BAHUM  XUMHUYECKOW TOCYIbl H
o0opynoBanusi. BeicTpauBaTh pa3BEpPHYThIE MUCHMEHHBIE U YCTHBIE
OTBETHl C OMOpPOW Ha HWH(POpPMANMIO W3 YYeOHWKA W CIPaBOYHBIX
MaTepUaoB, TPAaMOTHO HCIIOJIIb30BaTh H3YYEHHBIM MOHATUIHBINA
anmnapar Kypca XuMuu

HOK OO0bsicHaT, 00LIME 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
https://m.edsoo.ru/7f41a636 »nemenToB VIA-TpyIIBI U MX COSAMHEHHH C YYETOM CTPOCHHUS HMX

aTOMOB. XapakTepu30BaTh (PU3MYECKUE M XUMHUYECKHUE CBOMCTBA
MPOCTOTO BEILIECTBA CEPhl U €€ COeTMHEHUH (CEpOBOIOPOAA, OKCUIOB
Cepbl, CEpPHOM KHUCIOTHI, CyIb(]aToB), CHOCOOBI HX TMOJYyUYCHHUS,
IPUMEHEHUE U 3HaYEHUE B MPUPOJE U KU3HU YenoBeka. OnpenensiTh
Hauue cynbdar-uoHoB B pactBope. OOBICHATH CYIIHOCTH
9KOJIOTHUECKUX MPOOJIeM, CBA3AHHBIX C MepepadOTKON CoelnHEHUI
cepbl. IlmaHupoBaTh M OCYIIECTBIATH Ha MpPAKTUKE XUMHYECKHE
SKCHEPUMEHTBI, TMPOBOAUTH HAOJIOJEHUS, JeNaTb BBIBOABI IO
pesyiabTaTaM dkcnepumenTta. (CrenoBarh MNpaBwiaM 0€30MacHOM
paboThl B 1abOpaToOpuu MpHU UCIOIB30BaHUU XUMHUYECKOM MOCYyIbl U
o0opynoBanus. [Ipou3BOAMTH  BBIUKUCICHHUS IO XUMHUYECKUM
ypaBHeHUsAM. lcrmonb30BaTh MpU BBHIMOJTHEHWU YYEOHBIX 3aJlaHUil
TEeKCTbl y4yeOHMKa, crhpaBouHble Matepuansl (Ilepuonnyeckyro
cucreMy xumuueckux osnemeHtoB J. M. MenzaeneeBa, Tabauiy
pacTBOPUMOCTH  KHUCJIOT, OCHOBAaHMM W  COJed B  BOJE,
ANEKTPOXUMHUUYECKUN PsJi HaNpsDKEeHWM MeTauioB). Mcmonbs3zoBaTh
NPy BBIMOJHEHMM  y4eOHbIX  3aJaHUd U B IIpolecce
HCCIIEI0BATENbCKOM AESITEIbHOCTH HAyUYHO-TIONYJISIPHYIO JIMTEPATYPY
XUMHYECKOTO COJEp>KaHUs, CIPAaBOYHbIE MaTepHalibl, PECYpPChI
HNurepHera

HOK OObsicHATh  00LIME 3aKOHOMEPHOCTM B W3MEHEHHHM CBOMCTB


https://m.edsoo.ru/7f41a636

Ne 'HaummenoBanue KonnuectBo yacos
/11 pa3zesnoB " TeM Beero | Komtpon Ipaxt o0Opa3oBaTebHbIE PECyPCHI
HporpaMMBl bHBIE 4eCKUe
paboTbl  paboTHI
XUMHAYECKHX AIIEMEHTOB
VA-rpynmsl. A30T,
dochop " ux
COEIMHEHUS
2.4 O0mas xapakTepucTHka 8 1 2 bubnuoreka

XUMHUYECKUX 3JIEMEHTOB
IVA-rpynnel.  Yriepon
U KpPEeMHHMH H  HX
COCIMHEHMUS

OnekTponHbie (¢ poBbie) OCHOBHBIC BUABI ACATEILHOCTH 00yUYaIOIINUXCS

https://m.edso0.ru/7f41a636 »nemeHTOB VA-rpynmnbl U UX COCAMHEHHH C Y4ETOM CTPOCHHS HX

aTOMOB. XapakTepu3oBaTh (U3NYECKUE U XUMHUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB a30Ta M ¢ochopa U UX COeTUHEHUH (amMMuaka,
coJIe aMMOHHS, a30THOM KHCIIOTBI, HUTpaToB, okcuaa (ochopa (V)
u (docdopHOil KHUCIOTHI, QocharoB), cMOCOOb HUX TOTYyUYCHUS,
NpUMEHEHUE U 3HaUYeHUE B MPUPOE U )KU3HU denoBeka. Onpenenarsb
MOHBI aMMOHUS U (ocdarnonsl B pactBope. OOBSICHITH CYyITHOCTD
9KOJIOTHYECKUX MPOOJIeM, CBSI3aHHBIX C HAXOXJICHUEM COEIUHEHUI
azota u (Qochopa B okpyxaromeir cpene. I[lnanmpoBath H
OCYIIECTBISITh Ha MPAKTUKE XUMUYECKUE SKCIIEPUMEHTHI, TPOBOIUTH
HaAOJIIO/IeHUs, JeNaTh BBIBOJBI IO pe3yjbTaTaM 3KCIEPUMEHTa IpU
IpOBEJCHUHN J1a0OpaTOPHBIX ONBITOB U TMPAKTUYECKOW pPabOTHI.
CnenoBarh mnpaBwiaM 0Oe30macHON paboThl B J1abOpaTOpUU IpPU
UCIIONIb30BAaHUM  XUMHUYECKOW  Tocyabl W 00OpyaOBaHHS.
[Ipou3BoANUTh  BBIYHMCICHHS 1O  XUMHYECKHUM  YPaBHEHHSIM.
Vcnonb3oBaTh Npu  BBINOJHEHMHM Y4YeOHBIX 3a/JaHUMl  TEKCTHI
yuyeOHHMKa, CIIpaBOYHblE MaTepuayibl (IEPUOAUYECKYIO CHUCTEMY
xumuueckux — snementoB [ WM.  MengeneeBa,  Tabmuily
pacTBOPUMOCTH  KHCJIOT, OCHOBaHMM UM  COJ€Ed B  BOJE,
IEKTPOXUMUYECKUN PsiJl HATPSDKEHUHM METaJlIoB)

[IOK OObsicHATE 0OIIME 3aKOHOMEPHOCTH B W3MEHEHHHM CBOICTB

https://m.edso0.ru/7f41a636 »nemenToB IVA-rpynmsl ¥ UX COEAMHEHUI C Y4ETOM CTPOCHHUS HX
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aTOMOB. XapaKTepH30BaTh (PU3MUECKHE M XUMHUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB yriepoAa U KPEeMHHUS U UX COeAMHEHUN (OKCHIIOB
yriepoa, YrojibHOM KHCIOTHI, KapOOHATOB, OKCHIAa KPEMHHA,
KPEMHHUEBOM KHUCIIOTBI, CHUJIMKAaTOB), CIOCOOBI MX MOJy4eHHS,
MIpUMEHEHHE U 3HaYCHHE B MPUPOJAE U JKU3HU uyenoBeka. OObICHATh
MIPUIUHHO-CIIECTBEHHYIO CBSI3b: CTPOCHUE BEUIECTBA — CBOWCTBA —


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ne |HaumenosaHu
TI/TI pa3zieioB
MpOTrpaMMBbI

Hroro no pazneny

e KonnyecTBo vacos OnekTponHbie (¢ poBbie) OCHOBHBIC BUABI ACATEILHOCTH 00yUYaIOIINUXCS

" o0pa3oBaTesbHBIE PECYPCHI

TeM Bcero  Kontpon Ilpaktu
BHBIE YECKHE
paboTbl  paboTHI

25

Pa3znena 3. MeraJLiibl 1 MX COeIMHEHUA

3.1 OOmwue
METAJJIOB

IIPUMEHEHUE — Ha IPUMEpPAx COEAMHEHUN YriiepoJa U KpPEMHHUS.
Onpenensatb KapOoOHAT- M CHJIMKAT-HOHBI B pacTBope. OObICHATH
CYIIHOCTh 3KOJIOTUYECKUX TPOOJIEM, CBS3aHHBIX C HaXOXKICHUEM
JIJIEKUCIOro ra3a B oOkpyxkaromeidl cpene. IlonTBepiknaTh
0COOEHHOCTH COCTaBa OPTaHUYECKHX BEIIECTB MPUMEpPAMH MPOCTHIX
COCIUHEHUI (MeTaH, 3TaH, STWJIEH, aleTHJIEH, 3TaHOJ, TJIHULEPHH,
YKCyCHasi KHUCJIOTa), B3aUMOCBSI3b HEOPTraHUYECKHX COEIUHEHUMN
yriepoja M opraHuueckux BemiecTB. ONHUCHIBaTH POJb OEIKOB,
KHPOB U YIJIEBOJOB B (DYHKIIMOHHUPOBAHWU J>KUBBIX OPraHU3MOB,
COCTaB MPHUPOAHBIX UCTOYHUKOB YITIEBOJAOPOIOB, UX POJIb B OBITY U
IPOMBILUIEHHOCTH. IIpoBOAWTH  BBIYMCIIEHUS 10 YpaBHEHUAM
XUMHYECKUX peakuuid. [ImaHupoBaTh U OCYIIECTBISATh HA MPAKTHKE
XUMHAYECKHE OKCHEPUMEHTBHI, MPOBOIUTH HAOIIOJCHUSA, JeJaTh
BBIBOJIBI [0  pe3ylbTaTaM JKCIEPUMEHTa TpU  IPOBEICHHUU
7a00paTOPHBIX  OMBITOB U NpakTU4Yeckux pador. CremoBarhb
npaBuiaM Oe3omacHoi paboThl B 1a00OpaTopuu MpU UCHOIb30BAHUU
XUMHYECKOM Tmocyael U obopynoBanus. cmonbs3oBaTe 1mpu
BBINTOJIHEHUM Y4YEOHBIX 3aJaHUN TEKCThl Y4yeOHMKA, CIPaBOYHBIE
Matepuainsl (I[lepuoguueckyro cucteMy XUMHUYECKHX 31eMeHTOB [l.
W. MenneneeBa, TabiuIly pacTBOPUMOCTH KHCIOT, OCHOBaHUI H
coJiell B BOJIe, SJIEKTPOXUMHUUECKUM psil HANIPSHKEHU METaIJIOB)

cBoiicTBa 4 bubnuoreka LIOK PackpbIBaTh CMBICI M3Y4aeMbIX HMOHSTHI M IPHUMEHSATh ITU MMOHATUSL
https://m.edso0.ru/7f41a636 npu omHMcaHWK CBOWCTB BEIIECTB M WX TMpeBpaiieHuid. OOBICHATH
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o01re 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOBMETAJIIOB
U UX COEUHEHNH C YY4ETOM CTPOEHUS MX aTOMOB. XapaKTepU30BaATh
CTpOCHHE METaJuIOB, OoOuIMe (U3NYECKUe U XUMHUYECKHE CBOWCTBA


https://m.edsoo.ru/7f41a636

Ne ' HaummenoBanue KonnyecTBo vacos OnekTponHbie (¢ poBbie) OCHOBHBIC BUABI ACATEILHOCTH 00yUYaIOIINUXCS
TI/TI pa3zieioB " TeM Beero | Komtpon Ipaxt 00pa3oBaTeNbHBIC PECYPCHI
HpOrpaMMbl bHEIE YeCcKHe

paboTbl  paboTHI

METaJUIOB. XapaKTepH30BaTh 00IIHe CIOCOOBI TOTYYEHUSI METAIJIOB.
OmnuceiBaTh CHOCOOB! 3allUTHl METAIIOB OT Koppo3uu. CrenoBaTh
npaBuiaM Oe3omacHoi paboTel B 1a00paTOpUU MPH HCIIOIB30BAaHUU
XUMHUYECKOM mocynsl U ob0opynoBaHus. [Ipon3BoAUTh BBIYMCICHUS
[0 YPaBHEHUSAM XUMHUYECKMX PEAKLUHH, €CIM OJUH M3 PEarcHTOB
COJIEPKUT NMPUMECH. YYacTBOBAaTh B COBMECTHOM paboTe B mape WiH
rpynmne. Vcrnonb3oBaTh Npy BBIIOJHEHUH YYEOHBIX 3aJaHUNA TEKCTbI
yueOHUKa, crpaBouHble Matepuansl (Ilepuoguueckyro cucremy
xumuyeckux — anemerntoB  JI. WM.  MenneneeBa,  tabmuiy
pPacTBOPUMOCTH  KHCJIOT, OCHOBaHMH U  cojedl B  BOJE,
NEKTPOXUMHUYECKUHN PsiJl HAIPSYKEHUI METaIOB)

3.2 Baxueiimme metayuisl U 16 1 2 bubmmoreka HOK OO0bsicHaTs 00LIME 3aKOHOMEPHOCTH B HU3MEHEHUM CBOMICTB
UX COECIUHEHUS https://m.edso0.ru/7f41a636 »71eMEHTOBMETAIUIOB W WX COCIUHCHHH B Tpymmax ¢ y4ETOM
CTPOCHHS MX aTOMOB. XapaKTepru30BaTh (DU3UYCCKHE U XUMHUCCKHE

CBOMCTBA MPOCTHIX BEIIECTB METAJUIOB M MX COSAMHEHU (OKCHIOB,

TUIPOKCUIOB, COJIEH), CIOCOOBI MX IMOJydyeHUs, NPUMEHEHUE U

3HaUE€HHWE B TPUPOJE M IKHU3HU 4YeIOBEKa. YCTaHABIMBAThH

MPUYMHHOCIIECTBEHHYIO CBSI3b: CTPOCHHE BEIECTBa — CBOWCTBA —

NpUMEHEHHE — Ha MpUMepax M3ydaeMbIX BellecTB. Pacmo3HaBaTh

MMOMOIIBI0 KAYECTBCHHBIX PEAKIMHd WMOHBI METAJIOB: MarHus,

KanbpIusl, adtoMuHus, nuHka, xkene3a (II) u xenesza (III), menu (II).

Jloka3piBaTh aMQOTEPHBIA XapaKTep OKCHUIOB U THIPOKCHJIOB

AMIOMUHUS U [UHKA. [[maHupoBaTh W OCYIIECTBIATH HA MPAKTHUKE

XUMHYECKHE OKCIICPUMEHTHI, TPOBOJUTH HAOIIOJICHUsS, JeJaTh

BBIBOJBI [0  pe3ylbTaTaM »dKCIIEPUMEHTa TMPH  MPOBEICHUU

7a00paTOPHBIX  OMBITOB M TpakTUYecKux pabor. CremoBarh

npaBmwiaM 0e30macHoi paboThl B 1a00paTOpuu MPH UCHOIB30BAHUU

XUMHYECKON TMOCYIsl H 00opymoBaHUs. [IpOM3BOIUTE BBIYHCICHUS
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Ne |HanmenoBanue KonnuecTtBO yacoB

I/T1 pas/iernoB u TeM Beero  Konrpon I[Ipaktn
[IpOrpaMMbl bHEIC YecKue
paboTbl  paboTHI

Hroro mo pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemectBa u MaTepuabl 3
B )KA3HH YEJIOBEKA

Htoro no pazneny 3
PeszepBHOe Bpems 3

OBLIEE  KOJIMYECTBO 68 4 7
YACOB I10 [TPOIT'PAMME

OnekTponHbie (¢ poBbie) OCHOBHBIC BUABI ACATEILHOCTH 00yUYaIOIINUXCS
00pa3oBaTeIbHbIE PECYPCHI

M0 XMMHUYECKHM YpaBHEHHSIM. YUYacCTBOBAaTh B COBMECTHOH paboTe B
nape WM rpymne. BeicTpauBaTh pa3BEPHYTblE NUCbMEHHBIE U
YCTHBIE OTBETHI C ONOPOM Ha uWHPOpPMALMIO U3 y4yeOHHKA U
CIPAaBOYHBIX MAaTEpUANIOB, I'PAaMOTHO MCIIOJIb30BaTh H3y4EHHBIN
MOHSATUHHBIN anmnapar Kypca XuMuu

bubnuoreka LIOK XapakTepu3oBaTh pojb XUMUH B Pa3IMYHbIX chepax AesTeIbHOCTH

https://m.edso0.ru/7f41a636 nroneil, OCHOBHbIC BEIECTBA U MaTepUalIbl, IPUMCHSIEMBIC B JKU3HH
COBpEMEHHOT0  uenoBeka. OOBICHATH  YCIOBHS  0€30MacCHOTO
WCIIONIb30BAHMS  BEIIECTB W XUMHYECKMX peakiuii B  OBITY.
AHATM3UPOBaTh M KPUTHUYECKH OLCHHBATH HH(OPMAIIUIO O BIUSHUN
MPOMBIIUICHHOCTH, CEJIbCKOTO XO3SMCTBA, TPAHCIOPTa W [p. Ha
COCTOSIHHE OKPY)KAIOIeH Cpe/ibl. YMETh OKa3bIBaTh MEPBYIO MOMOIIIb
NP XUMHYECKUX OKOrax W OTpaBiicHusX. [IpuHMMATh ydacThe B
O0CYXIEeHHH  TpOOJeM  XHMHYECKOW M DKOJOTHYECKOM
HAMpPaBJICHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO  MO3HIAIO IO
npobIeMe U MpeIaraTh BO3MOXKHBIC TYTH €€ peLIeHUsI

bubnuoreka HOK
https://m.edsoo.ru/7f41a636
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OIIMCAHHUE YYEBHO-METOAUYECKOI'O U MATEPUAJIBHO-TEXHHYECKOI'O
OBECIIEYEHHUSA OBPA3OBATEJIBHOU JEATEJBHOCTHU

VYueonuk: Xumus, 8 knacc/ I'abpuensu O.C., Octpoymo WN.I'., CnaakoB C.A., AKIIMOHEPHOE
obmectBo «M3natenscTBO «lIpocBemnieHue»

IleuaTHble MOCOOUS

Taomuiet

TexHuuyeckue cpeacTsa 00y4eHust
Komnerorep

MynbTUMEAUIHBINA TPOEKTOP
DKpaH NpOEKIIMOHHBIN

Y4yeOHO-IpakTHYeCKOe U Y4eOHO-/1a00paTOpHOE 000py/I0BaHUe
1. TIpuGopsl U IPUCTIOCOOICHUS
2. PeakTuBBI M MaTepUabl: KOMIUIEKT PEAKTUBOB JIJIsi 0230BOTO YPOBHSI.

HartypaJjibHble 00bEKTHI:

Mogenu aToMOB XHUMHYECKHX 3JieMeHTOB. OOpas3ibl HEKOTOPBIX METAJUIOB W HEMETAaJUIOB.
Mogenb MonsipHOro 00beMa ra3o00pa3Hbix BeriecTB. OOpasibl OKCUIOB, KUCIOT, OCHOBAHHUH U
coJjieil. Mozenu KpUCTaJUIMYECKUX PEIIETOK XJIOpUa HaTpus, amasa, rpadura

OCOBEHHOCTHU CUCTEMbI OHEHKMU 110 IPEIMETY

1. JInst yCTHBIX OTBETOB ONPeEAEISIIOTCH CJeYIIHe KPUTEPUH OL[CHOK:

O1meTKka «5»:

* OTBET MOJHBIA U MPAaBUIIBHBIN HA OCHOBAHUH U3YUYEHHBIX TEOPHil;

- Marepuaid H3J0KEeH B OMNPENEJCHHON JIOTMYECKOW IOCIeI0BATeIbHOCTH, JIUTEPATyPHBIM
SI3BIKOM;

* OTBET CaMOCTOSTENbHBIN. CUCTEMATHYECKAST IEMOHCTpAIIUs TPaBUIILHBIX OTBETOB.

OrmeTka «4»:

* OTBET IOJHBIA U MPAaBUIIbHBIN HA CHOBAaHUHU U3YYEHHBIX TEOPUI;

* MaTepuaj U3J0KEH B ONPEIETICHHOM JJOTUYECKON MOCIe0BATEIbHOCTH, TIPU STOM JIOMYIIEHbI
JIBE-TPU HECYIIECTBEHHBIE OLTMOKH, UCIIPABICHHBIE 110 TPEOOBAHUIO YUHUTETIS.

OTMmeTka «3»:
* OTBET TMOJIHBIA, HO TPH STOM JIOMYIIEHA CYIIECTBEHHAas ONIMOKAa WM OTBET HEIMOJIHBIH,
HECBSI3HBIH.

OrmeTka «2».

* TpH OTBETe OOHAPYKCHO HEMOHWMAHHWE YYalUMCS OCHOBHOTO COJICP)KaHUS YIeOHOTO
MaTepuana Uil JOMYIIeHbI CYIECTBEHHbIE OMUOKH, KOTOPhIE YUAIIUNACA HE MOXET UCIPABUTh
P HABOAIIUX BOIPOCAX YUUTENS WM YACTUIHO HUCIIPABIISICT HE3HAYUTEIHHBIC.

* TpU OTBETE OOHAPYKEHO HEMOHUMAHHE YYalldMCS OCHOBHOTO COJEpKaHUS Y4eOHOTO
MaTepuaa,

* OTCYTCTBHUE OTBETA.

2. OneHKa IKCHePUMEHTAJIBHBIX YMEHMI

OLIGHKa CTaBUTCI Ha OCHOBaHHUU H3.6JHO,Z[CHI/ISI 3a yJalllUMHCA U TUCbMCHHOT'O OTUCTA 34 p360Ty.



OtmeTka «5»:

o pa60Ta BLITIOJIHCHA ITOJIHOCTBIO U HpaBI/I.HBHO, CICJIaHbI HpaBI/IHBHBIG HaGHIOI[CHI/ISI U BBIBOJHBI,

* HKCIIEPUMEHT OCYIIECTBJICH 10 TUTAHY C YYETOM TEXHHUKHA O€30MacHOCTH W TMPABUI PabOTHI C
BEIIECTBAMH U 000PYIOBAHHUEM;

* TIPOSIBJICHBI OPTAHU3AIMOHHO - TPYIOBBIE YMEHUS, TIOIEPKUBAIOTCS YUCTOTA paboyero Mecra
Y TIOPSIIOK (HA CTOJIe, SKOHOMHO MCIOJB3YIOTCSI pEaKTHBBI);

* CHCTEMaTHYE€CKOE MPABMIIBHOE BBHITTOJIHEHHE JIA0OPATOPHBIX paboT.

Ormerka «4».

* paboTa BBINOJHEHA MPABUJIBLHO, CACJIaHbl IPABUJIbHBIC HAOIIOJICHUS M BBIBOJBI, HO MPU STOM
BKCHepI/IMeHT HpOBCIIeH HC ITOJIHOCTBKO WNJIN ,Z[OHYH_IGHBI HeCyIJ_IeCTBeHHbIe OI_HI/I6KI/I B pa60Te C
BEIIIECTBAMH M 00OPYIOBAHHEM.

OTMeTKa «3»:
i pa60Ta BBIITIOJIHCHA HpaBI/IJIBHO HC MCHCC UCM HaHOJIOBI/IHy NJIn I[OHYH_[eHa CYH_IGCTBGHHaSI
ommOKa B X0JIe IKCIIEPUMEHTa B 00bSICHECHUH, B 0POpMIICHUHU PabOThI, B COOTFOACHUH TIPABHUIT

29
TEXHUKH O€30IaCHOCTH Ha paboTe ¢ BEIIECTBAMU M 000PYI0BaHUEM, KOTOpask UCIIPABISAETCS 110
TPeOOBAHUIO YUUTEIIS.

OrMmeTka «2»:

* momyuieHbl ABe (1 0oJee) CyIIeCTBEHHbIC OIMOKHM B XOJE: SKCIEPUMEHTA, B OOBSICHEHUH, B
obopmiieHun pPabOThI, B COOJIOJEHWHM TIPaBUJI TEXHUKH OCE30MaCHOCTH IIpU paboTe ¢
BEIICCTBAMH U OOOPYJIOBAaHHEM, KOTOPBIC YYAIIUHCS YaCTHYHO MOXKET HWCIPABUThH I10
TPeOOBAHUIO YUUTEIIS,

* paboTa BBIITOJIHEHA YACTUYHO, y YUAIIETOCs II0XO0 Pa3BUTHI IKCIICPUMEHTAIBHBIC YMEHUSI.

* JIOMYILEHBI OOJiee TPeX CYIIECTBEHHBIE OIIMOKM B XOJ€: SKCIIEPUMEHTa, B OOBSICHEHUU, B
obopmiieHun pabOThl, B COOMIOJEHWM TIPABWJI TEXHUKU OE30MacCHOCTH TIpu pabote ¢
BelllecTBaMH U 000py0BaHHEM, KOTOPBIE yUaIlIUNcs HE MOYKET UCTIPABUTH JaXKe M0 TPeOOBaAHHIO
YUUTEIS;

* paboTa He BBITIOJIHEHA, Y YJalllerocs OTCYTCTBYET IKCIIEPUMEHTaIbHbIE YMEHUS.

3. OneHka yMeHHUi pemaTh paciyeTHbIC 321241

OrmeTka «5»:

* B JIOTMYECKOM pACCYKICHUM M PEIICHHH HEeT OMmMOOK, 3aJada pelieHa parnuoHATbHBIM
CII0COO0M;

* CHCTEMaTHYECKOE TPABIIILHOE PEIICHUE PACUCTHBIX 3a/1a4;

OtTMmeTKa «4»:
* B JIOTUYECKOM PACCYKICHHWU WM PEHICHHUS HET CYIIECTBEHHBIX OLIMOOK, HO 3a/Jaya pelieHa
HEepaIMoOHAIBHBIM CITOCOOOM, WIIH JTIOMYIIIEHO He O0Jiee NBYX HECYIIECTBEHHBIX OMMUOOK.

OtTMmeTKa «3»:
* B JIOTMYECKOM pPAaCCYXICHHHM HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIEHA CYIIECTBEHHAS
ommOKa B MAaTEMaTHYECKUX pacueTax.

O1MmeTKka «2»:

* UMEETCSI CYIIECTBEHHBIC OMMOKH B JIOTUYECKOM PACCYXJICHHH M B PEIIEHUU. [ OTCYTCTBHE
OTBETA Ha 3aJaHHE.

* 33J1a4a HE pElICHA.

* OTCYTCTBHUE OTBETA Ha 3aJIaHHUE.
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4. OeHKa MMCbMEHHBIX KOHTPOJIBbHBIX PadoT

OTMeTKa «5»:
* OTBET IOJIHBIN U PABUWIbHBIM,
* CHCTEMATHYECKOE MPABHILHOE PEIICHNE KOHTPOJIBHBIX PadoT.

OTMmeTKa «4»:
* OTBET HETIOJIHBIM WK JAOIYIICHO He 00Jiee ABYX HECYIIECTBEHHBIX OIIMOOK.

OTMmeTka «3»:
* paboTa BBITIOJIHEHA HE MEHEE YeM HaIlOJIOBHHY, JIOMYIIEHA OJHA CYIIECTBEeHHAs OIMOKa U TIPH
STOM JIBe-TPHU HECYILIECTBEHHBIE.

OTrMmeTka «2»:

* pa0oTa BBINOJIHEHA MEHBIIE YE€M HAMOJOBHHY WM COJEPKUT HECKOJBKO CYIIECTBEHHBIX
OIINOOK.

* paboTa HE BBITIOJTHEHA.

* paboTa BBINOJIHEHA MEHBIIIE YEM Ha TPETh MM COJEPKUT HECKOJIBKO CYIIECTBEHHBIX OITHOOK.

* paboTa HE BBITTOJTHEHA.

[lpu oICHKE BBIMOJIHEHUS THUCHBMEHHOW KOHTPOJBHONH pabOThl HEOOXOJWMO YUUTHIBATH
TpeOoBaHuUs eMHOTO OpPorpahuIeckoro pekuma.

5.0uenka TecToBbIX padboT

[Tpu olleHUBaHUK TECTOB UCIIOIB3YETCS CIACAYIOIAs IIKajia
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«5» - 90 — 100 %;

«4» - 70 -89 %:

«3» - 50 - 69 %;

«2» - meHee 50 %.
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