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INOACHUTEJBHAS 3AIINCKA

[Iporpamma Mo XMMHHU Ha YpOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMsI COCTaBJieHA Ha OCHOBE TPeOOBaHUN K pe3yabTaram
OCBOCHHS OCHOBHOH 00pa3oBaTelIbHON MPOTrpaMMbl OCHOBHOTO obmiero obpazoBanwusi, npeactasieHHbIx B PI'OC OO0, a
TaK)ke Ha OCHOBE ¢efiepalibHOM pabouell mporpaMmbl BOCIUTAHUS M ¢ YYETOM KOHIICTIIMY MPENoIaBaHusl Y4eOHOro mpenMera
«XuMus» B 00pa3oBaTesbHbIX opranuzanusx Poccuiickoit @enepamnmu.

[Iporpamma o xumuu pa3padoTaHa C IeJIbI0 OKa3aHUsI METOANYECKON MOMOILY YUUTEII0 B CO3AaHUH padouel MporpaMMel
1o yueOHOMY MPEIMETY.

[IporpamMma 1o xuMuu Ja€T NpeACTaBICHUE O LENIX, OOLIel cTpaTerun o0yyeHusi, BOCIUTAHUS U Pa3BUTHs 00yYaroIINXCs
CpeacTBaMHM y4eOHOro MpeaMeTa, YCTaHABIMBAET 00s3aTeNIbHOE MPEIMETHOE COJEp)KaHue, MPEAyCMaTpuBaeT paclpeesieHnue
€ro Mo KiaccaM M CTPYKTypHUpOBaHHE MO pazjenaM W TeMaM HNpOorpaMMmbl 1O XUMHH, OIpPEAENAeT KOJIWYECTBEHHbIE W
KaueCTBECHHBIE XapaKTEPUCTUKU CONEpXKAHUSA, PEKOMEHIYEMYIO IIOCIEAOBATEIBHOCTh M3YYEHMS XHMHM C Y4YETOM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€W, JIOTMKM Y4e€OHOro mpolecca, BO3PACTHBIX OCOOEHHOCTEH oOydaroumuxcs,
onpenensieT BO3MOXKXHOCTH MpeAMeTa I pealn3aluu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHON
porpaMMbl Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUs, a TakKe TPEOOBaHHWM K pe3yiabTaraM OOyYeHHsS XMMHUU HAa ypOBHE
1eseil u3y4eHus MpeIMeTa 1 OCHOBHBIX BUJOB y4€OHO-TI03HABATEIbHON JEATEIbHOCTH 00yUYaroIIerocs o OCBOCHUIO y4eOHOro
COJIEp KaHMS.

3HaHWE XHUMHHU CIYKUT OCHOBOM Juisi (OpMHpPOBaHHMS MHUPOBO33PEHHUs OOYYaroIIerocsi, €ro MpeaAcTaBIeHUN o
MaTepUaIbHOM €IMHCTBE MHPA, BAXKHYIO POJb UIPalOT (QopMUpYEeMble XMMHEH MNpEACTaBICHUS O B3aHUMOIPEBPALICHUSIX
HEPruu ¥ 00 HBOJIOLMHU BEUIECTB B MPUPOJIE, O MYTAX PEUICHHs IIOOATBHBIX MPOOJIEM yCTONUYMBOIO Pa3BUTHS YEJIOBEUECTBA —
CBIPbEBOM, YHEPTETUIECCKOM, MUIIEBON M IKOJIOTHUECKON 0€30MacHOCTH, MPOOJIEM 3paBOOXpaHEHUS.

N3ydyenune Xxumun: CrocoOCTBYET peann3alii BOBMOXKHOCTEN ISl caMOpa3BUTHUS U (HOPMHUPOBAHUS
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KyJBTYpPbI JUYHOCTH, €€ 001mel u (yHKIIMOHATFHOW TPAMOTHOCTH; BHOCHT BKJIaJ B (DOPMUPOBAHHUE MBILIUICHUS U TBOPYECKUX
CHOCOOHOCTEW  OOyyaroluxcsi, HaBBIKOB HUX CAMOCTOATEIbHONM y4yeOHOW JESATEIBHOCTH, SKCIEPUMEHTAIBHBIX U
UCCIIEZIOBATENbCKIX YMEHUN, HEOOXOAUMBIX KaK

B IIOBCEJITHEBHOMH JKM3HHU, TaK U B IPO(PECCUOHAIBHON JEATENBHOCTH; 3HAKOMUT CO CEU(PUKON HAyYHOTO MBIIIICHUS,
3aKJ1a/IbIBAET OCHOBBI LIEJIOCTHOTO B3IVIs[a HA €IMHCTBO PHUPOJIBI M YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM 3TAIlOM B
(OpMUPOBAaHUU €CTECTBEHHOHAYYHON T'PAMOTHOCTH OOyYarOLIUXCs; CHOCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS

K
€CTECTBEHHO-HAy4YHbIM 3HAHUSAM, K IIPUPOE, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B SKOJIOTUYECKOE 00pa30BaHUe 00yUaroIUXCs.

JlanHbie HarpaBieHUs! B 00y4Y€HUH XUMUU 00€CTIEUNBAIOTCS CIELM(PUKON coiepKaHusl yueOHOTO NpeaMeTa, KOTOPbIi
ABJISIETCS TI€IarOrMUeCKH aJallTUPOBAHHBIM OTpa)keHUEM 0a30BOI HAYKH XMMUU Ha ONPEICIEHHOM dTare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHUs OPUEHTUPOBAH HAa OCBOEHHE O0YYaIOIUMUCS CUCTEMBI
IIEpBOHAYAJIbHBIX NOHATUI XUMHUH, OCHOB HEOPTaHMYECKOM XUMHUHU U HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX ITOHATUN OpPraHUYECKOU

XUMUHU.

CrpykTypa coiepkaHusi IPOrpaMmbl MO XUMUM C(OPMUPOBaHA HA OCHOBE CHCTEMHOIO MOAXOAa K €€ H3y4YEHUIO.
ConepxaHue CKJIAJBIBAETCS M3 CUCTEMBI IOHATUNA O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE U CHCTEMBI NOHATUN O XUMHUYECKOU
peakiuu. O0e 3TH CUCTEMBI CTPYKTYpPHO OpPraHMW30BaHbl MO MPHUHIMIY MOCIEAOBATEILHOTO Pa3BUTHs 3HAHWA Ha OCHOBE
TEOPETHUUYECKUX MPEACTABICHUI Pa3HOTO YPOBHSL:

ATOMHO-MOJIEKYISIPHOTO YYEHHS KAK OCHOBBI BCEIO €CTECTBO3HAHMS;

Ilepnognueckoro 3akona [[.M. MenneneeBa Kak OCHOBHOIO 3aKOHA XMMHH; YYEHHUS O CTPOCHMHM arOMa M XUMHUYECKOU
CBSI3H;

IpeaCTaBICHUN 00 AEKTPOIUTUYECKON JUCCOLMAIMH BEILIECTB B pacTBOpaXx.

Teopernueckue 3HaHUS PacCMaTPUBAIOTCA Ha OCHOBE AMIUPUYECKU MOJYUYEHHBIX M OCMBICIEHHBIX (PaKTOB, pa3BUBAIOTCS
MOCJIEIOBATEIbHO OT OJIHOTO YPOBHS K JPYTOMY, BBINOJHAS (YHKIUMU OOBSICHEHHS W MPOTHO3UPOBAHUS CBOWMCTB, CTPOCHUS U
BO3MOYKHOCTEW NMPAKTUYECKOTO TPUMEHEHUS U NOJIYYEHUS N3y4YaeMbIX BEILIECTB.
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OcBoeHre mporpaMMbl IO XUMHU CIIOCOOCTBYET (POPMUPOBAHHIO TPECTABICHUE O XUMUYECKON COCTABIIAIONICH HAyYHOM
KApTHUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPO/IbI, IEHHOCTHOTO OTHOUIEHUS K HAyYHOMY 3HAHUIO U METOJAM IO3HAHUS B HAYKE.
W3ydyeHne XUMHUM TPOUCXOAUT C MPHUBICUCHUEM 3HAHUW M3 paHee U3YUYECHHBIX YUEOHBIX MpeaMeToB: «OKpyKaromuii Mupy,
«buonorus. 5—7 knacce» n «Pu3MKa. 7 KIacey.

[Ipu u3yyeHUH XUMHHM MPOUCXOAUT (POPMUPOBAHHE 3HAHMN OCHOB XMMHUYECKOM HayKH Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM NEATETLHOCTH YEJI0BEKa U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTYphI. 3a/iaua yueOHOTO
npeaMeTa COCTOUT B (GOPMUPOBAHUU CUCTEMbI XUMHUYECKUX 3HAHUI — BaKHEUIINX (PAKTOB, MOHSTHI, 3aKOHOB M TEOPETUUECKUX
MOJIOKEHUM, JTOCTYIMHBIX O0OOIIEHUN MHPOBO33PEHUECKOTO XapakTepa, si3blka HAyKd, B MPUOOIIEHUH K HAyYHBIM METOJaM
MO3HAHUS MPU U3YYEHUU BEUIECTB U XMUMHUYECKUX peakiuid, B (OPMHUPOBAHUM W PA3BUTHM IO3HABATEIBHBIX YMEHUN M UX
NPUMEHEHUU B Y4eOHO-TIO3HABATEIIbHOM W Yy4e€OHO-HCCIIENOBATEIbCKOM NIEITEIbHOCTH, OCBOCHHUU NpaBUil 0O€30MacHOIo
oOpalieHus ¢ BEIIeCTBAMHU B MOBCETHEBHOM KU3HU.

[Ipu n3yueHnn XuMUM Ha YPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHMs BAXKHOE 3HAUCHUE MTPUOOPEITH TaKue IeNH, KaK:

dbopMuUpOBaHUE  MHTEUICKTyaJIbHO Pa3BUTOM  JIMYHOCTH, TOTOBOM K CcaM000Opa30BaHUIO, COTPYAHUYECTRY,
CaMOCTOSITEIbHOMY MPUHATUIO PEIIEHUH, CIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIONTUMCS YCIOBUSIM JKU3HU;

HAIPABJICHHOCTh OOY4YeHHUS Ha CHUCTEMAaTHYECKOE MPUOOIICHHE OOYy4alolUXCsl K CaMOCTOSTENIbHOW IMO3HABATEIbLHOMN
JEATEeIbHOCTH, HAyYHBIM METOJIaM IMO3HaHUs, (OPMUPYIONTUM MOTHUBAIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUH;

oOecrieueHre YCIOBHM, CHOCOOCTBYIOIIMX MNPUOOPETEHHUIO OOYYarOIIMMUCS ONbITa Pa3HOOOpPa3HON AESATEIbHOCTH,
MO3HAHUSA W CAMOIIO3HAHMS, KIIFOYEBBIX HABBIKOB (KIJIFOUEBBIX KOMIIETCHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAYCHUE ISt
PAa3JIUYHBIX BUJIOB JAESATEIBbHOCTH;

dbopmupoBaHue o0MIeH (YHKIIMOHAIBHOW U €CTECTBEHHO-HAyYHON TPAaMOTHOCTH, B TOM YHCJIE YMEHHUN OOBSCHSTH U
OIICHUBATH SIBJICHUS OKPYXKAIOILIET0 MUpPA, UCTOJIb3Ysl 3HAHUS U OIIBIT, MOTYYEHHbIC NPU U3YUYECHUH XUMHUH, TPUMEHATh UX NpU
peleHu npoOsieM B MOBCEAHEBHOW JKU3HU U TPYAOBOHM AEATEILHOCTH; (POPMUPOBAHUE Yy OOYyHAIOIIUXCS T'YMAHUCTUYECKUX
OTHOIIICHUH, TOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHUM 151 BHIPAOOTKHU SKOJOTHYECKH 11€J1eCO00Pa3HOro MOBEACHUS B OBITY U
TPYAOBOU JIESITETBHOCTH B LIESAX COXPAHEHUS CBOETO 30POBbS U OKPYXKAIOIIEH IPUPOTHOU CPEIBL;
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pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIO W CaMOBOCIIMTAHWIO Ha OCHOBE YCBOCHHSI
00111eueI0BEYEeCKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(HIIS M HAIIPaBICHHOCTH JIaJbHEHUIIIET0 00yUeHHUS.

OO6iee yucio yacoB, pEeKOMEHI0BAHHBIX I U3y4eHHS XUMUHU, — 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJien), B 9
KJ1acce — 68 yacoB (2 yaca B HE/CIIO).

JIns KaKaoro Kjacca MPeayCMOTPEHO Pe3epBHOE yueOHOE BpeMsi, KOTOPOE€ MOXKET ObITh HCIOJIb30BAHO YYaCTHUKAMU
00pa3oBaTeIbHOTO Tpollecca B MHEMIX (OPMHUPOBAHHMS BapUATUBHOM COCTABJISIONICH CoJepKaHUs KOHKPETHOM paboueit
nporpammbl. [Ipu 3TOM oOs3aTenbHas (MHBapUAHTHAs) YacTh COJAEpKaHUS MpEAMETa, YCTAaHOBJICHHAs MPUMEpPHOM paboueit
POTrpaMMOi, U BpeMsi, OTBOJUMOE Ha €€ U3yUeHUE, IOJKHBI ObITh COXPaHEHBI TTOJIHOCTHIO.
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COAEPXAHUE OBYYEHUSA

8 KJIACC IlepBoHayajibHble XUMHYECKHUE MOHATHS
[Ipeamer xumuu. Ponb XuMuM B KM3HU 4esloBeka. XUMHUSL B cucTeMe HayK. Tena u BemecTtBa. dusnyeckue CBOMCTBa

BEIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHsATHEe 0 MeTomax mo3HaHus B XuMHH. Yucteie BemiecTtBa U cMecu. CrocoObl
pasleieHus CMECEN.

ATOMBI M MOJIEKYJbl. XUMHYECKHE 3JIeMEHThl. CHMBOJBI XMMHYECKHUX 3JIEMEHTOB. [IpOCThIE M CIIOXHBIE BEIIECTBA.
ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumuyeckass ¢opmyna. BaJeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB. 3aKOH TOCTOSHCTBA COCTaBa BEILECTB.
OTtHocurenbHas aToMHas Macca. OTHOCUTENbHAS MOJIEKYJIIpHas Macca. MaccoBas J10Jis XUMHYECKOTO 3JIEMEHTa B COSUHECHUM.

KonmnuectBo BemectBa. Monb. MonsipHas Macca. B3auMoOCBsSI3b KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUIL
BenecTBa. Pacy€Tel o hopMynaM XUMHUYECKUX COCTMHEHUN.

Ou3NUecKue U XUMUYECKUE SBICHUS. XHUMHUYECKas peakuus W €€ NPU3HAKUA. 3aKOH COXPAHEHMS MacChl BEILECTB.
Xumuueckue ypaBHeHus. Kiaccuduxamuss XUMUYECKMX peakiuuii (COSAMHEHUS, pPa3JjoXKEHHUs, 3aMeIleHUs, OOMeHa).
Xumuueckuii skcnepumenm:

3HAKOMCTBO C XHMMHYECKOW MOCYI0#, mpaBujiaMd paboOThl B jabopatopuu W npuéMaMu oOpaiieHus ¢ J1abopaTopHbIM
000pynOBaHUEM, U3yUCHHE U ONMUCaHUE (PU3NUYECKUX CBOMCTB 0Opa3I[OB HEOPraHMYECKUX BEIIESCTB, HAOMIOAEHUE (HU3UYECKUX
(naBneHUE BOCKa, TasHUE Jib/la, PACTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHJICHCAIMs BOJIbl) U XUMUYECKUX (TOPEHUE CBEYH,
MPOKaJTMBAHUE MEIHOM MPOBOJOKU, B3aUMOJEHCTBUE MeJla C KHUCJIOTOM) SIBIEHUM, HAOMIOACHUE W ONMUCAHUE IPU3HAKOB
MPOTEKAHUSI XUMUUYECKUX peakiuil (pasfiokeHHe caxapa, B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapus, pa3iioKeHHE
ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoielicTBHE xele3a ¢ pactBopoM com menu (I1), uzydenne cnoco0oB pasaeneHus
cMeced (C TIOMOIIBIO MarHuTa, (GUIBTPOBaHUE, BBITIAPHMBAHUE, AUCTHIUIAIMSA, XpoMarorpadus), MTPOBEICHUE OYHUCTKH
MOBAapPEHHON COJIM, HAOIIOICHUE W ONMCAHUE PE3YJILTATOB MPOBEACHUS OMBITA, WITIOCTPUPYIOIIETO 3aKOH COXpPaHEHUSI MAaCCHI,
CO3/IaHHE MOZENEN MOJIEKYI (IIapOCTEPHKHEBBIX ).

BaskHeiimue npeacTaBUTe/ I HEOPraHMYECKUX BelECTB
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Bo3nyx — cmech razo. CocraB Bozayxa. Kucinopon — aneMeHT u npocToe BeniectBo. HaxoxkaeHue kuciopoaa B IpUPOeE,
dbusznueckrue U XUMUYecKkrue cBoicTBa (peakuuu ropenusi). Oxcunpl. [Ipumenenne kucnopona. CriocoObl MOTyYEHUsT KUCIOpOa
B Jjaboparopuu 1 npoMblnuieHHOCTH. KpyroBopoT kucioposna B mpupozae. O30H — aioTporiHas MoAu(PUKaIMs KUCIOPoa.

TemnnoBoit 3¢ (heKkT XUMUYECKON peaklui, TEPMOXUMUYECKHUE YPAaBHEHHSI, K30~ U JSHAOTEPMUYECKUE peakluu. TOIUIMBO:
yroJib U MeTaH. 3arpsi3HeHUE BO3/1yXa, YCUICHHE MMAPHUKOBOTO d(deKTa, pazpylieHue 030HOBOTO CJIOSI.

Bogopon — snemeHT M mpocToe BemiecTBO. HaxokneHue Bopopoja B mpupone, (puznyeckre U XMMUYECKHE CBOMCTBA,
IpPUMEHEHUE, CIOCOOBI MonyyeHuss. Kuciorsl u comu.

Mounsipabiid 00bE€M Ta30B. Pacu€Thl M0 XUMHUYECKUM YPABHEHUSM.

dusnueckne CcBoWcTBa BOAbL. Boma kak pactBoputresb. PactBopbl. HachlllleHHBIE M HEHACHIILIEHHBIE PACTBOPBL.
PactBopuMocTs BemiecTB B Boje. MaccoBasi 10y BEIECTBA B PacTBOpe. XUMHUYECKHE cBoWcTBa Boabl. OcHoBaHuMsA. Ponb
pacTBOpPOB B IIPUPOJE U B KU3HU 4eaoBeKa. KpyroBopor BoAbl B Npupone. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa U OYHCTKA
IIPUPOIHBIX BO/L.

Knaccudpukanuss Heoprannueckux coenuHeHuil. Oxcunbl. Knaccudukanms okcuioB: cosneoOpasyroiiie (OCHOBHBIE,
KHCJIOTHBIE, aMdoTepHble) U HecosneoOpasyromue. Homenkinarypa okcuaoB. dusnyeckne U XMMHUYECKUE CBOMCTBA OKCHOB.
[TonydyeHue OKCUI0B.

OcnoBanus. Knaccudukarus ocHoBaHui: MENOYHN U HEpacTBOpUMBIE OcHOBaHUs. HoMeHkiatypa ocHoBaHui. du3nyeckue
Y XMMHUYECKHE CBOMCTBA OCHOBaHUU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnotr. Homenkinarypa kucinor. @uznueckue 1 XMMUYECKUe CBOMCTBA KUCIIOT. Psal akTHBHOCTH
meTtaiuioB H.H. bekerosa. [lorydenue kucior.

Conu. Homenknarypa coneii. ®u3ndeckue 1 XMMUYECKHUE CBOMCTBA COJICH.

[lonyuenue comnen.
I'eHeTnueckass CBSI3b MEXAY KIAacCaMU HEOPTAHUMYECKUX COCIUHEHUN. Xumuueckuu dKcnepumenm: KadyeCTBEHHOE

OIPCACIICHUC COACPKAHUA KHUCJIOpOAa B BO3AYXEC, IOJIYYCHHUC, CO6I/IpaHI/Ie, paciio3HaBaHUC WU HN3YUCHHC CBOMCTB KHUCJIOpOAa,

HaOJIIOICHNE B3aMMOJICHCTBUSI BEILIECTB C KHCIOPOJIOM U YCJIOBHS BO3HUKHOBEHMS W TMpEKpalleHusi ropeHus (Imoskapa),
9
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O3HAaKOMJIEHHE C 00pasllaMu OKCUIOB M ONMUCAHHUE MX CBOMCTB, MOJIyY€HHE, COOMpaHUE, Paclo3HaBaHUE U U3YyUYEHHE CBOMICTB
Bojioposia (ropeHue), B3auMmojaeiicTBue Bojopoaa ¢ okcuaoM Meaud (II) (BO3MOKHO UCIHONB30BaHHE BHUICOMATEPHUATIOB),
HaOofieHue 00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, HCCIIEOBaHME OCOOCHHOCTEH pacTBOPEHHUS! BEUIECTB C Pa3IU4YHON
pPacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPEICIEHHON MACCOBOM J0JIEM PACTBOPEHHOTO BEUIECTBA, B3aMMOJICHCTBHE
BOABl C MeTaulaMu (HaTpueM | KajiblueM) (BO3MOXHO HCHOJb30BaHUE BHUJEOMATEpHUAOB), HCCIEAOBaHUE OOpas3IoB
HEOPTraHWYECKUX BEHIECCTB PA3JIMYHBIX KJIACCOB, HAOIIONEHHE W3MEHEHUS OKPACKW HWHIMKATOPOB B PACTBOpAX KHUCJIOT U
niesioued, u3ydeHue B3aumojaercTBus okcuna meau (II) ¢ pacTBOpoM cepHOMl KHUCIOTHI, KUCIOT C METaUlaMH, PEaKIHid
HEWTpaln3aluy, NOJyYeHUE HEPACTBOPUMBIX OCHOBAaHWM, BHITECHEHHE OJHOTO METAJlIa IPYTHM W3 PacTBOpa COJH, PELICHUE
HKCIIEPUMEHTAILHBIX 3a/1a4 10 TeMe «BaxkHelie Ki1acchl HEOPraHUYECKUX COSTMHEHUI.

Iepuoanueckuii 3axkoH u Ilepuoamyeckasi cucrema xumuuyeckux viemeHtoB .M. MenpaeneeBa. CrpoeHue aTromos.
Xumnyeckasi cBsizb. OKHCJIUTEIBHO-BOCCTAHOBUTE/IbHbIE PeaAKINH

[TepBbie MOMBITKH KiacCU(PUKAIIUU XUMHUUYECKUX AJIeMEHTOB. IloHsATHE O Trpymmax CXOAHBIX 3JEMEHTOB (IIEJIOYHBIE U
IICJIOYHO3EMENIbHBIE METaJUIbl, TaJlOT€Hbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpble 00pa3ytoT aM@oTepHble OKCHUIBI U
TUJIPOKCH/IBI.

[Tepnonnueckuii 3axkoH. Ilepuomuueckas cucrema xumudeckux snemMeHToB .M. Menneneera. Koporkonepuonnasa u
nHHONIepuoHas ¢opMmbl [lepuomuyeckoit cuctembl xumudeckux dnemeHToB J[.M. MenneneeBa. Ilepuonpl u rpymibl.
DU3NYECKUN CMBICIT TTOPSIKOBOTO HOMEPA, HOMEPOB MEPHUO/Ia U TPYNIIBI JJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX siziep. M3otonbl. DnekTpoHbl. CTpoeHUE AIIEKTPOHHBIX 0007104eK aToMOB NepBhIX 20
XUMHUYECKUX 31eMeHTOB llepmomnueckorn cucrembl .M. MenneneeBa. XapakTEpUCTHKAa XHUMHUYECKOTO 3JIEMEHTA IO €r0
nonoxenuto B [lepuogunueckon cucreme JI.1. Menaeneesa.

3aKOHOMEPHOCTH M3MEHEHUS paJnyca aTOMOB XMMHUYECKUX AJIEMEHTOB, METAJUIMYECKUX U HEMETAUIMYECKUX CBOWMCTB IO

rpyInmnaM 1 Nepuoaam.
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3nauenue [lepuonnueckoro 3akona u [lepuognyeckoil CUCTEMbl XUMUYECKUX AJIEMEHTOB JIJIsl Pa3BUTUSI HAYKU U MPAKTUKH.
J.1. MenaeneeB — y4EHbBIN U TPaKIAHVH.

Xumudeckas cBs3b. KoBajeHTHas (MoysipHas M HEMOJIIPHAS) CBS3b. DJIEKTPOOTPUIIATCIBHOCTh XUMHYECKUX SJIEMEHTOB.
HonHas cBsI3b.

Crenenb okucieHus. OKHUCIUTEILHO-BOCCTAHOBUTENIbHBIE peakuuu. [Iponecchl OKUCIEHHST MW BOCCTAHOBJICHUA.

OKUCIUTENN U BOCCTAHOBUTEIU. XUMUYECKUL IKCHEPUMEH.:

U3y4eHHe 00paslloB BEIIECTB METAJIOB M HEMETAJUIOB, B3aMMOJICHCTBHE THUJIPOKCHIA IIMHKA C PAacTBOpPaMHU KHUCIOT U
nieI04Yel, MPOBEICHUE OMBITOB, WTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX peakiivil (ropeHue, peakiuu
Pa3NIOKEHUs, COCTUHECHHUS).

Meosicnpeomemmunie cesa3u
Peanu3zaius MexnpeIMeTHBIX CBS3E€H MpU U3yYEeHUH XUMHUU B 8 KJIacCe OCYIIECTBISETCS Yepe3 UCTOIb30BaHNE KaK OOIINX

€CTECTBEHHOHAYYHBIX MOHATUH, TaK U MOHATUMN, SBJISIONIUXCSI CUCTEMHBIMU JUISI OT/IEIBHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO
ITUKJIA.

OO0mme ecTeCTBEHHOHAyYHbIE TMOHATHUS: HAy4YHBIN (DakT, TUIoTe3a, TEOpHs, 3aKOH, aHAJIM3, CHHTE3, KiacCU(UKAIHS,
NEePUOAUIHOCTD, HAOIOJIEHUE, DKCTIEPUMEHT, MOCIIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHHUE.

dusnka: wMarepus, aroM, DOJEKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIWA, HW30TOMBI, pPAJIAOAKTHUBHOCTH, MOJICKYIA,
DIIEKTPUUYECKUIN 3apsij, BEIIECTBO, TelO, 00BEM, arperaTHOe COCTOSHUE BEIIECTBa, ra3, (pU3WyYecKue BEIMYMUHBI, €AUHUIIBI
U3MEpEeHHs, KOCMOC, TIaHEThI, 3BE3/1b1, COJHIIE.

buosnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIC TOPOJIBI, TIOJIE3HBIE UCKOTTAEMbIE, TOTTUBO, BOJHBIE PECYPCHI.

11



®enepanpHas paboyas nporpamma | Xumus. 8—9 kiacchl (0a30BbIi ypOBEHB)

9 KJIACC BenecTBo 1 XUMHYECKAs peaKkuus
ITepuonnueckuit 3akoH. Ilepmommnueckas cucrema xumuueckux snemeHToB J[.M. MenneneeBa. CTpoeHHe aTOMOB.

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPHUOJOB, Kaus, KAJIbIHUSI U UX COCTUHCHUN B
COOTBETCTBHHM C MOJIOKEHUEM IEMEHTOB B [leproandeckoil cucteMe U CTpOCHUEM UX aTOMOB.

CrpoeHune BemiecTBa: BUAbl XUMHUYECKON CBA3U. THUIBI KPUCTAJUIMYECKUX PEMIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAIUINYECKON PEIIETKU U BUIA XUMHUUYECKOM CBSI3HU.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEHIECTB. XUMHUUYECKHE CBOMCTBAa BEIIECTB, OTHOCSIIMXCA K
PAa3JIMYHBIM KJIaCCaM HEOPIraHUYECKUX COCAUHEHUMN, TEHETUUECKAs CBsI3b HEOPIraHUYECKUX BELIECTB.

Knaccudukanus XUMHUECKUX peakluid MO Pa3IMYHBIM IpU3HAKaM ([0 YUCIY M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3(h(dEKTy, MO0 U3MEHEHHMIO CTENEHEW OKMUCICHUS XHMMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, TIO
Y4aCTHUIO KaTajau3aropa). K30- U SHJ0TEPMUYECKUE PEaKIIMKU, TEPMOXUMUYECKUE YPABHEHHUS.

[TonsTre o ckopocT XxumMudeckoi peakiuu. [lonsiTue 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKUX peakuusx. [lonstue o
TOMOTCHHBIX U I'eTepOreHHbIX peakiusax. [lonarue o karammse. IloHaTHE 0 XMMUYECKOM paBHOBECUU. DaKTOPBHI, BIUSAIOLIME Ha
CKOPOCTh XMMUYECKON PEAKIIUN U TIOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKUCIUTETLHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, DJICKTPOHHBIM OajlaHC OKUCIUTEbHO-BOCCTAHOBUTEIIBHOM pEeaKIuu.
CocraBneHnre ypaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA ¢ MCTIOJIb30BAHMEM METOA SJIEKTPOHHOTO OaaHca.

Teopust SNEKTPOIUTUUECKON AUCCOUMAIMNA. DJIEKTPOJIUTHI U HEAIEKTPONIUTHI. KaTnoHbl, aHMOHBI. MexaHu3M IUCCOLUAIIN
BEILIECTB C Pa3IMYHBIMU BUIAMU XUMUYECKOHU cBsi3u. Ctenenb aucconuani. CUiibHbIC U CIa0bIe DJIEKTPOIUTHI.

Peakiiuu nonHoro ooMeHa. YcnoBus MPOTEKAaHUS PEaKIMidi HOHHOTO 0OMEHa, MOJIHBIE U COKPAIIEHHBIE HOHHBIC YPAaBHEHUS
peakumii. CBOMCTBA KUCJIOT, OCHOBAaHUN M COJIEH B CBETE MPEACTABICHHIN 00 dIEKTPOTUTHICCKON aucconuanuu. KauecTBeHHbIC
peakuuu Ha uoHbL. [loHsiITHE O THAPOIU3E CONEH.

Xumuueckuii SKcnepumenm.

03HAKOMJICHHUE C MOJAEIISMH KPUCTAIUTMYECKUX PEMIETOK HEOPraHWYECKUX BEIIECTB — METAJJIOB U HEMeTa/uioB (Tpadura u

ajMasa), CJIOKHBIX BEIIECTB (XJIOpUJIa HATPUsI), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pPEakIuu OT BO3JECUCTBUS

Ppa3IM4YHbIX (l)aKTOPOB, HCCICA0BAHUC JJICKTPOIIPOBOAHOCTH PACTBOPOB BCHICCTB, IIpOoHCCCa NUCCONUAIINN KHCJIIOT, HlGJ'IO‘-ICﬁ "
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cosieil (BO3MOKHO MCHOJB30BaHWE BHUAEO MATE€pPUAIOB), MPOBEACHUE ONBITOB, WUIIOCTPUPYIOUIMX MNPHU3HAKH MPOTEKAHUS
peakiuii HoHHOTO oOMeHa (0Opa3oBaHMe OcCajiKa, BbIJEICHHE ra3a, 00pa30BaHUE BOJIbI), OTIBITOB, HILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBLHBIX PEAKIMM (rOpeHue, peakiuu pa3joxKeHus, COSIMHEHUS), PaClIO3HABAaHUE HEOPTaHUYECKHUX
BEILIECTB C NOMOIIBIO KAYECTBEHHBIX PEAKIINNA HA MOHBI, PEIIEHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTanibl u UX coelMHEHUS

OO6mias xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHble CTeneHH okucieHus. CTpoeHue u
(¢u3MYecKue CBOMCTBA NPOCTHIX BEIIECTB — TrajOoreHOB. XUMHUYECKHE CBOWCTBA Ha MpUMepe Xjopa (B3aMMOAECHCTBUE C
MeTaJulaMH, HEMETaJUIaMH, IesiouaMu). XaopoBonopoa. CossiHasi KHCIIOTa, XMMUYECKUE CBOWMCTBA, MOJYyYEHUE, IPUMEHEHUE.
JleiicTBUE XJIOpa U XJIOPOBOJOPOAA HA OPTAHU3M YeJIOBEKA. BajkHENIINe XJIOPUIbI U UX HAXOXKICHUE B IPUPOLE.

OO6mas xapaktepucTtuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIE CTENEHU OKHUCIICHUSI.
Crpoenue u (pU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEpbl. AJUIOTPOIHBIE MOAU(PUKALIMHA KUCIOPOAA U CEPBL.
Xumunyeckue cBoiicTBa cepbl. CepoBOIOpON, CTpOeHHE, (U3NYECKHEe U XUMHUYEecKue CcBoicTBa. OKCHUIBI CEphbl Kak
NPEICTaBUTENN KHCIOTHBIX OKCHJIOB. CepHas KucCIOTa, (PU3MYECKHEe M XMMHYECKHME CBOMCTBA (0OIIME KaK MpEICTaBUTENs
KJlacca KUCJOT M crneunduueckne). XMMHUUECKHE peaklMy, JeKallie B OCHOBE IMPOMBILIUIEHHOTO CIIoc0o0a MOyuyeHus: CepHOn
kucnoThl. [Ipumenenue cepHoit kuciaotel. Colli cepHOM KUCIOTHI, KaUeCTBEHHAs peakiius Ha cylbdar-uoH. Haxoxnenue cepol u
e€¢ COeIMHEHHI B MNpupoje. XHUMHUYECKOE 3arpsA3HEHUE OKPYXKAloLeHd cpeAbl COCOUHEHUSIMU Cepbl (KHUCIOTHBIE JIOXK[IH,
3arpsi3HEHUE BO3/lyXa U BOAOEMOB), CIOCOOBI €r0 MPeA0TBpAaILEHUSI.

OOmias xapakTepucTuka 37aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTE€pPHbIE CTETIEHHW OKHCIICHUS.
A30T, pacnpocTpaHeHue B Tpupoje, puznueckue u XuMudeckue cBoicTBa. KpyroBopoT aszora B mpupoje. AMMHAK, €ro
bu3nUecKkne U XUMUYECKUE CBOMCTBA, MoiydeHue u npuMeHnenue. Comu aMMOHUA, UX (U3UYECKHE W XUMHUYECKHUE CBOWCTBA,
npuMmeHeHue. KadecTBeHHass peakisi Ha HMOHbI aMMOHHS. A30THas KHUCJIOTa, €€ MoiydeHue, (U3MuecKue U XUMHYECKUE
CBOMcCTBa (00IIME Kak MpeICTaBUTENs Kiacca KUCIOT W cneuuduyeckue). Vcrnonb3oBaHWe HUTPATOB U COJIEW aMMOHUSL B
KaueCcTBE MUHEPAIbHBIX yNoOpeHuil. XMMHUUECKOe 3arpsi3HEHUE OKPYKaIOIIEH cpelibl COETUHEHUSIMH a30Ta (KUCIOTHBIE JOXK/IH,
3arpsi3HEHUE BO3/yXa, MOYBBI M BOAOEMOB). Docdop, amiorpornssle Mogudpukanuu Gocdopa, (puU3MUecKUue U XUMHUYECKUE
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cBorictBa. Okcun dochopa (V) u dochopHas kuciora, Gu3MUecKue U XUMUUYCCKHE CBOWMCTBA, MOiydeHue. Vcmonb3oBaHme
dbocdaToB B KaueCTBE MUHEPATbHBIX YIOOPECHUH.

O6mias xapakrepuctuka 37meMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpPHbIE CTENEHH OKHCICHUSI.
VYrnepona, amnoTpomHble MOAM(HUKAIIMN, PAcHpOCTpaHEHHWE B MpUpOne, (HU3MYECKHEe W XUMHUYECKHE CBOMCTBA. AJICOpOIms.
KpyroBopor yriepoga B mpupone. Okcuiwpl yriaepoga, MX (PU3MYECKHEe W XUMHUYECKHE CBOICTBa, JCHCTBUE HA >KUBbHIC
OpraHu3Mbl, TOJYyYE€HHE W MpPUMEHEHHE. OKOJIOTMYECKHE MpoOieMbl, CBsi3aHHbIe ¢ okcuaoMm yriepoaa (IV), rumoresa
100aTbHOTO TOTEIICHUS KJIMMara, MapHUKOBBIA A(DPekT. YrompHas KHCIOTa M €€ CONMu, MX (PU3NUECKHUE U XUMHUYCCKUC
CBONCTBa, TojlyueHue u mnpuMmeHenue. KauecTBeHHas peakius Ha kapOoHarwoHbl. lcmonb3oBaHue kapOOHATOB B OBITY,
MEIUITUHE, MPOMBIIIIICHHOCTH M CEJIbCKOM XO035HCTBE.

[TepBoHauaabHBIC TOHATHS 00 OPTraHWYECKHUX BEIIECTBAX KaK O COCMWHCHHSX yriepoaa (MeTaH, dTaH, dTHICH, alleTHJICH,
ATaHOJI, IIUIEPUH, YKCYCHAasl KUCIOTa). [IpuponHble HCTOYHUKHU YIIE€BOIOPOAOB (Yroib, MIPUPOAHBINA Ta3, HE(PTH), MPOAYKTHI UX
nepepadoTku (OEH3UH), UX POJIb B OBITY U MPOMBINUIEHHOCTU. [IoHSITHE 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: JKHUpax, Oenkax,
YIJIEBOJAX — M MIX POJIM B )KU3HU 4YeJIoBeKa. MarepranbHOE SIUHCTBO OPTAaHMYECCKUX M HEOPTAHMUCCKUX COCTUHEHUH.

Kpemnwnii, ero pusnveckrue u XuMU4IeCKHe CBOWCTBA, MOJIy4eHHE U npuMeHenune. CoennHeHus KpeMHus B ripupoze. Oomue
npencrasienus o0 okcune kpemuus (IV) u kpemaueBoit kucinore. CUIMKATBI, UX UCIIOJI30BAHUE B OBITY, B MPOMBIIIICHHOCTH.
BaxkHeililine CTpoOUTENbHBIE MaTrepuasbl: KEepaMuKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobnembl Oe3omacHOro
UCITIOJIb30BAHUS CTPOUTEIHHBIX MAaTEPUATIOB B TTOBCEAHEBHOM JKU3HHU.

Xumuueckuil IKChepuMenm.

n3yyeHue oOpa3l0OB HEOPraHWYECKUX BEIIECTB, CBONCTB COJITHOM KHCJIOTHI, MPOBEACHUE KAUECTBEHHBIX PEAKIUNA Ha
XJIOPUA-UOHBI M HAOMIOACHUE TPHU3HAKOB WX IPOTECKAHMS, OMBITHI, OTpaxkaroume (QU3NYECKUEe W XUMHUYCCKHE CBOMCTBA
rajJjlorTeHOB U WX COCAMHEHHH (BO3MOXXHO WCIOJIB30BAaHUE BHUIEOMATEPUATIOB), O3HAKOMJIEHWE ¢ oOOpa3liaMH XJIOPHUIOB
(raoreHu0B), O3HAKOMJIEHHWE C O0Opa3naMHu cepbl W €€ coeAMHEHUSIMU (BO3MOXKHO KCIOJIb30BAaHUE BHUEOMATEPHUAIIOB),
HaOJIOZICHNE TIpoliecca OOYIIMBAaHUS caxapa IO JIeWCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI, M3yYe€HUE XUMHUYECKHX
CBOMCTB Pa30aBICHHONW CEPHOW KHUCIIOTHI, TPOBEICHUE KAYECTBEHHON peakIuu Ha Ccyab(ar-moH W HAOIIONECHHE MPU3HAKA €€

MPOTEKAHUsI, O3HAKOMJICHHE ¢ (PU3MYECKUMHM CBOMCTBaMM a30Ta, (ocdopa M MX COCTUHEHHM (BO3MOXKHO HCIIOJIh30BaHHUE
14
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BUJICOMATEPHUAJIOB), 0Opa3iaMu a30THBIX W (ocPOpHBIX yaoOpeHui, MONy4eHHe, COOMpaHUE, PACTO3HABAaHUE W HM3YUCHUE
CBOMCTB aMMHaKa, IIPOBEICHNE KaYEeCTBEHHBIX PEaKIuii Ha HOH aMMOHHMS U (ocdaT-uoH U U3yYeHUE MPU3HAKOB UX IPOTECKaHU,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI ¢ MEIbIO (BO3MOKHO MCIOJB30BAaHHE BHJICOMATEPHAJIOB), U3yUCHHUE
MOJIeTIel KPUCTAJUIMUECKUX PemEToK anmasa, rpadura, QymnepeHa, 03HAKOMIICHHE C MPOIECCOM afCOpPOIMM pacTBOPEHHBIX
BCILIECTB aKTUBUPOBAHHBIM YIIEM M YCTPOMCTBOM IPOTHMBOTa3a, MoJydeHHEe, COOMpaHue, paclio3HaBaHHWE U MU3yUYCHHE CBOWCTB
VIJIEKUCIIOTO Ta3a, MPOBEJACHUE KaYECTBEHHBIX PEAKIIMN HAa KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB UX MPOTECKaHUS,
O3HAKOMJIEHHE C MPOAYKIIMEW CUJIMKATHOM MPOMBIILICHHOCTH, PEHIEHUE SKCIEPUMEHTAIBHBIX 3adad no Tteme «Baxueumume
HEMETAJUJIbl U UX COCIMHCHUS.

MeTajjabl U MX COeAMHEHUS

OO6mras xapakTepUCTUKAa XUMHUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAaHWM UX mojokeHus B Ilepuoandeckoil cucreme
xuMuaeckux snemeHToB JI.M. MenneneeBa u ctpoeHus: atoMoB. CTpoeHHEe MeTauioB. MeTayuindyeckas CBs3b M METaJlNInYecKas
KpUCTAJTIMYECKAs PEMIETKA. DJICKTPOXUMUYECKUAN Ppsiji HANIPSDKEHUN MeTaioB. PU3NUYECKUE U XUMUYECKUE CBOMCTBA METAJLIIOB.
OO611ue crnocoObl MOTYUYESHHST METAIIJIOB.

[ToHsATHE O KOPPO3UU METAIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIutaBsl (CTaidb, YyryH, JOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY M TIPOMBIIIJICHHOCTH.

[Ilenounble MeTauibl: nosiokeHnue B llepuonnueckonn cucrteme xummuueckux anemMeHtoB .M. MenaeneeBa, ctpoeHue nux
aTOMOB, HaXOXJICHUE B TIpupojae. Pu3nueckne 1 XUMUUECKHUE CBOMCTBA (Ha mpuMepe HATpus U Kaius). OKCUIbI U THIPOKCHUIBI
Hartpus U Kauus. [[puMeHeHne me0UYHbIX METAIUIOB U UX COCIMHECHUN.

[[lenoyHO3eMENbHBIE METAIUIBI MATHUN U KaJdbLMM: monoxkenue B [lepuonnueckon cucteMe xumuyeckux sneMeHToB [1.U.
MenpeneeBa, CTpOCHHE HMX aTOMOB, HaxOXICHUE B mpupoje. PU3MYECKUE U XMMHUYECKHUE CBOWCTBA MAarHus U KaJbLUsl.
Baxueitmme coeqrHeHUs KaabIus (OKCHUI, THAPOKCU, COH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTPaHCHHUS.

Amomunuii: nonoxkenne B Ilepuonuueckoi cucreme xummdeckux smemeHToB .M. MenaeneeBa, cTpoeHHe aroma,
HaxoXjeHue B mpupojae. Pu3nuyeckue U XUMUUYECKHE CBOMCTBA amtoMHUHHUA. AMQOTEepHbIE CBOMCTBAa OKCHIA M THAPOKCHIA
aJIIOMUHMUS.
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Keneso: monoxenue B [lepuoanueckoi cucreme xumudeckux anemeHToB .M. Menaeneesa, cTpoeHrne atoMa, HaX0KIACHUE
B npupoje. Puznueckrue U XUMUYECKUE CBOMCTBa xeie3a. Okcuibl, Tuapokcuabl u conu kenesa (I1) u sxenesa (I1I), ux cocras,
CBOWCTBA U MOJIyYECHHE.

Xumuueckuii sKcnepumenm.

O3HAKOMJIEHHE C O0pa3llaMd METa/UIOB U CIUIABOB, UX (U3UYCCKUMH CBOMCTBAMH, H3Y4YEHHE PE3yJIbTaTOB KOPPO3UH
METAJJIOB (BO3MOXKHO MCIIOJIB30BAHUE BUICOMATEPHUAIIOB), OCOOCHHOCTEW B3aMMOJICUCTBUS OKCHJIA KalbI[Msd U HATPUS C BOJOMN
(BO3MOXXHO HCITOJIb30BaHHUE BUICOMATEPHAIIOB), HCCIICIOBAHIUE CBOMCTB KECTKON BOIBI, IPOIIECCa TOPEHUS Keje3a B KUCIOPO/Ie
(BO3MOXXHO HMCIIOJIB30BAHUE BUICOMATEPUATIOB), TPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIIUA HAa MOHBI (MarHus, KaJblMs,
anroMuHus, nHKa, xenesa (1) u xxenesza (I1I), menu (I1), HaGnroneHME U OMMCAaHKUE TTPOIIECCOB OKPAIIMBAHUS IJIAMEHU MOHAMMU
HaTpHsl, KaJIUs M Kajbllds (BO3MOXKHO HCIIOJIB30BaHUE BHJICOMATEPHAJIOB), MCCIEIOBaHNE aM(POTEPHBIX CBOMCTB THIPOKCHIA
aJTIOMUHUSL M TUJPOKCUJA ITUHKA, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BaxxHeline MeTauibl U UX COCAUHEHUS.
XuMus M OKpPY:KaKINasi cpeaa

BemectBa n marepuanbsl B TOBCEAHEBHOM KU3HU YEI0BEKA. be3omacHoe MCnoib30BaHUE BEIIECTB U XMUMUYECKUX PEAKIIAMN
B ObITy. [lepBasi mOMOIIb MPU XUMUYECKUX 0KOTAX U OTPABJICHUSX.

XVMMHUYECKOE 3arpsi3HEHUE OKpYKarolIeil cpennl (mpeaenibHas nonycrumas kKoHueHtpauus semecTB (manee — [1/IK). Ponp
XUMHH B PEIICHUH KOJOTHUECKUX TTPOOIIEM.

Xumuueckuil IKChepuMenm.
U3y4eHHE 00pa3Ii0B MaTepraioB (CTEKJIO, CIUIaBbl METAILIOB, TIOJTUMEPHBIC MaTEPHAIIBI).

Mesicnpeomemuvie cesa3u

Peanuzanust MeXIpeIMETHBIX CBSI3el MPU U3YYCHUU XUMUM B 9 KJIacCe OCYIIECTBISETCS Yepe3 UCIOJIb30BaHNE KaK OOIIHUX
€CTECTBEHHO-HAYYHBIX MTOHATUH, TaK U OHATUH, SIBISIOIIUXCA CUCTEMHBIMU JIJI1 OTAEJIBHBIX MPEIMETOB €CTECTBEHHOHAYUYHOTO
LHUKJIA.
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OOmiue ecTecTBEHHO-HAy4YHBbIC MOHSTHS: HAy4HbI (akT, THIOTE3a, 3aKOH, TEOpHs, aHalu3, CHUHTE3, KiacCU(UKaius,
NEPUOIUYHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHNE, MOJIEIIb, IBJICHHUE, TAPHUKOBBIN 3(h(EKT, TEXHOIOTHA,
MaTepuabl.

®uzuka: wmarepus, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIWJA, HW30TONbl, pPATAUOAKTUBHOCTb, MOJIEKYIA,
ANIEKTPUYECKUI 3apsj, NPOBOJHUKHU, IOJYIPOBOJHUKU, TUAIEKTPUKH, (DOTOAIEMEHT, BEUIECTBO, TENO, O0bEM, arperaTHoe
COCTOSIHHE BEIECTBA, ra3, pacTBOP, PaCTBOPUMOCTb, KPUCTAINIMYECKAs! pEUIETKA, CIUIaBbl, (PU3NUECKUE BEIUUYUHBI, €IUHUIIBI
U3MEPEHMSI, KOCMUYECKOE IPOCTPAHCTBO, IIJIaHETHI, 3BE3/bI, CONHIIE.

buonorus: gorocunTes, apixanue, oruocdepa, 3IKOCUCTEMA, MUHEPATbHbIE YIOOPEHUS, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI,
IIUTaTEJIbHBIC BEIECTBA.

['eorpadusi: armocdepa, rugpocdepa, MUHEpPaAIIbl, TOPHBIE TOPO/bI, OJE3HBIE UCKOITAEMbIE, TOTLTMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA TTPOI'PAMMBI 11O XMMHUHU HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3SOBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3ybTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO O0IIEro 00pa3oBaHusl JOCTUTAOTCS B X0A€ 00y4YeHUs XUMUHU B
eIMHCTBE Y4eOHOM 1M BOCHHUTATEIbHON NIEATEIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUICKUMHU COLMOKYIIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMHU, TNPUHATHIMA B OOIIECTBE NpaBWJIaMU M HOpPMamMH IMOBEIEHUS M CIOCOOCTBYIOT
IIpoLEeccaM CaMOIIO3HAHNUs, CAaMOPAa3BUTHS U COLIMATIN3ALUU O0YYArOIIUXCSL.

JIM4HOCTHBIE PEe3yIbTAaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIIUXCSl PYKOBOJCTBOBATHCS CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX
OpUEHTALIMI U PACHIMPEHHUE ONBITA IEATETLHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTH:

1) maTpmoTHYECKOr0 BOCIUTAHMSA:
LEHHOCTHOTO OTHOUIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HICTOPHYECKOMY UM HAyYHOMY HACJIEINI0, TOHUMaHUs 3HAYEHUs
XUMHUYECKOM HAayKH B >KU3HU COBPEMEHHOIO OOIIECTBA, CIOCOOHOCTU BJIAaJ€Th JOCTOBEPHON HH(pOpMAalMEld O MepeaoBbIX
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JOCTIKEHUSIX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW XHMMHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOWCTBE
MUpa 1 O0IIEeCTBa;

2) rpasKIaHCKOr0 BOCIIMTAHMS:

IIPEICTABICHNS O COLMAJBHBIX HOpPMax M IIpaBUJaX MEKIMYHOCTHBIX OTHOLIEHHMH B KOJUIEKTUBE, KOMMYHUKATHBHOMN
KOMITETEHTHOCTH B OOIIECTBEHHO TOJIE3HOHM, y4eOHO-MCCIEN0BAaTENbCKOW, TBOPUYECKONM M JpPYrux BUAAX ACSITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOH AESITENbHOCTH IPU BBIIOJHEHUH YyUEOHBIX, MIO3HABATENIBHBIX 3a1a4, BBIIOJIHEHUU
XUMHUYECKHX IKCIEPUMEHTOB, CO3JaHUHN YUEOHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHMMAHHIO ¥ B3aMOIIOMOIIM B MpOLECCe
3TOM y4eOHOM JesTENbHOCTH, TOTOBHOCTH OLICHUBATh CBOE IMOBEJECHUE U MOCTYNKU CBOMX TOBAPUILEH C MO3UIIMN HPABCTBEHHBIX
Y TIPABOBBIX HOPM C YYETOM OCO3HAHMSI IOCIIEACTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUS:

MHPOBO33PEHYECKUE TIPEACTABICHUS O BEIIECTBE M XUMUYECKOW PEAKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U COCTABIIAIOIINE OCHOBY JUIsl IOHUMAaHUS CYLUIHOCTH HAyYHOM KapTUHBI MHpPA, MPEACTABICHUSI 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHs NPUPOABI, B3aUMOCBA3SX YEJIIOBEKAa C NMPUPOJHOM CPEAOW, O POJIM XMMHHM B IO3HAHUU ITHUX
3aKOHOMEpPHOCTEW; T03HABATEJIbHbIE MOTHMBBI, HAallPABICHHbIE HA MOJIYYEHUE HOBBIX 3HAHUW MO XWMHH, HEOOXOAUMBIE IJIs
00BsICHEHHSI HaOJII0AAEMBbIX MTPOLIECCOB U SIBJICHUM, TO3HABATEIbHON, HHPOPMAIIMOHHON U YUTATEIbCKON KYIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOATENIbHON padOoThl ¢ Yy4YeOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATypoOil, JOCTYNMHBIMU TEXHUYECKUMU
cpeacTBaMM HH(OPMALMOHHBIX TEXHOJIOTUH; HMHTEpeC K OOy4YeHMIO U TO3HAHMIO, JH0003HATENbHOCTb, T'OTOBHOCTH U
CIOCOOHOCTh K caM000pa30BaHUIO, MPOEKTHON U UCCIEI0BATEIbCKON IEATENIbHOCTH, K 0CO3HAaHHOMY BbIOOPY HalpaBJIEHHOCTH
U YPOBHS 00yYEHHUSI B TAJIbHEUILIEM;

4) popMupoOBaHMS KYJIBTYPbI 310POBbSI:

OCO3HAHME LEHHOCTHU U3HU, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3/0POBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 »KU3HHU,
OCO3HAHUE MOCJEACTBUN U HENPUITHE BPEIHBIX MPUBbIYEK (YNOTpeOIeHUs ajIKoroisi, HAPKOTUKOB, KypeHHs), He0OX0IUMOCTH
coOmofieHust mpaBui 0€30MaCHOCTH U 00paIlleHUH ¢ XUMUYECKUMU BEIIECTBAMU B OBITY U pealbHOM KHU3HU;

5) TpyaoBOro BOCIUTAHMS:

MHTEpPEC K MPaKTUYECKOMY U3YYEHHIO Ipodeccuil u Tpyaa pa3iMyHOTO pojia, YBAXKEHHE K TPyAYy M pe3yibTraraM TPYIOBON

ACATCIbHOCTH, B TOM 4YHCJIC Ha OCHOBC IIPHUMCHCHUA IIPCAMCTHBIX 3HAHUU 110 XHUMHU, OCO3HAHHBIN BI)I60p I/IHI[PIBHI[yaJII)HOI;'I
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TPACKTOPUHU TPONOJDKEHHsS] 00pa3oBaHMsI C YYETOM JIMYHOCTHBIX HHTEPECOB W CIOCOOHOCTH K XHWMHHU, OOIIECTBEHHBIX
UHTEPECOB U MOTPEOHOCTEH, YCIEUIHON NMpOo(ecCHOHANbHON AESITENBHOCTH M Pa3BUTHUS HEOOXOIMMBIX YMEHHMH, FOTOBHOCTh
a/laliTUPOBAThCS B MPOPECCUOHATIBHON Cpefe;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTMYECKH II€JIECO00pa3HOE OTHOLIEHHWE K MNPUPOJE KaK HCTOYHHKY JKM3HM Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS,
NOHMMaHUE IIEHHOCTHU 370POBOT0 U 0€30MacHOr0 00pasa *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 3JI0POBbIO, OCO3HAHHME LEHHOCTU COOJIIOEHUS MpaBHl O0E30MACHOTO MOBEAEHUS NpHU padOTe ¢ BEIIECTBAaMH, a
TaK)K€ B CUTyallUsIX, YIPOXKAIOIIKUX 370POBbIO U KU3HU JIIOJEH; CHOCOOHOCTU NPUMEHATh 3HAHUA, NOJyYaeMble MIPU U3YUEHUU
XUMHH, U PELIEHUs 3a7ad, CBSA3aHHBIX C OKPYKAIOIIEH NPUPONHOM CPEAOW, I IOBBIIIEHUS YPOBHS JKOJIOTUYECKOU
KYJABTYPBI, OCO3HAHHSI TIIO0ATBHOTO XapakTepa 3KOJIOTHYECKUX MPOoOIeM U MyTel MX peleHUsl MOCPEACTBOM METOIOB XMMUHU,
HKOJIOTMYECKOTO MBIIUICHUs, YMEHUSA PYKOBOACTBOBAaTHCA UM B II03HABATEIILHON, KOMMYHUKAaTUBHON U COLMAIBHOM IPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocTtaBe MeranmpeaMETHBIX PE3yIbTaTOB BBIACISIIOT 3HAYMMbIC IS (POPMUPOBAHHS MHUPOBO33PEHUS OOIICHAYUYHBIC
MOHATHUS (3aKOH, TEOPHsl, TPUHIIUI, THIOTE3a, (aKT, CUCTeMa, IPOIEeCC, IKCIEPUMEHT U JPyroe.), KOTOpble UCTONB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUEOHBIX MIPEIMETax W MO3BOJIAIOT HA OCHOBE 3HAHUWM U3 3TUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE
0 TIEJIOCTHOM HAay4YHOW KapTUHE MHUpa, W YHUBEpCaJdbHbIC Y4eOHBIC ACHCTBUSA (MMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,
PETYISATUBHBIC), KOTOPhIE 00ECIEYNBAIOT (POPMUPOBAHNE TOTOBHOCTH K CaMOCTOATEILHOMY TUIAHUPOBAHUIO U OCYIIIECTBICHHUIO
y4eOHOM eSITETbHOCTH.

Ilo3HaBaTebHbIE YHUBEPCAJbHbIE Y4eOHbIE JeiicTBUS Ba3oBbie ornueckue AeiicTBHs:

YMCHUA UCIIOJIB30BaTh HpI/IéMBI JJOTM4YCCKOI'o0 MBINIJIICHHWA IIPH OCBOCHHUHA 3HAHMU:

PACKPLIBATL CMBICIT XHUMHYCCKUX MMOHSATUM (BBI)IGHHTB HNX XapaKTCPHLIC IMPHU3HAKHK, YCTAHABJIMBATL B3aMMOCBA3L C APYTHMMHA
HOHHTI/I}IMI/I), HCIIOJIBb30BATh IIOHATHUA I 0OBsICHEHUS OTACJIBHBIX (l)aI(TOB " HBHGHHﬁ, BI)I6I/IpaTB OCHOBAHHA U KPUTCPpUU OJIA
KJIaCCI/I(l)I/IKaI_II/II/I XUMHUYCCKHUX BECIICCTB M XHUMHYCCKUX peaKuHﬁ, YCTaHABJIMBATL NPHYUHHO-CIICACTBCHHBLIC CBA3M MCKAY
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00BeKTaMH W3YYCHHS, CTPOHWTH JIOTUYECKHE PACCYXIACHUS (MHIyKTUBHBIC, NEAYKTHBHBIC, TIO AQHAJOTHH), JENaTh BHIBOILI U
3aKJIIOYEHUs; YMEHHE NPUMEHSATh B IIPOIECCE IMO3HAHUS TMOHATHSA (IIPEAMETHBIE M METallpeAMETHBIE), CHUMBOJIMYCCKHE
(3HaKOBBIC) MOJIEIIH, UCIIOB3yEMbIC B XUMHUH, MMPEOOPA30BHIBATH MIUPOKO MIPUMEHSIEMbIE B XUMUW MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKHA 3HAK (CMMBOJI DJIEMEHTA), XUMHUYeCKas (HopMylia U ypaBHCHHE XHMHUYECKON PEAKIMU — TPHU PEIICHUH Y4eOHO-
MO3HABATEJIBHBIX 33J1a4, C YYETOM ATHUX MOJACIBHBIX MPEACTABICHUN BBISBIATh M XAPAKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKU
M3Y9aeMBIX OOBEKTOB — XHMMHUYECKHX BEIIECTB W XMMHYCCKUX PEAKIHi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-
CJIEZICTBEHHBIC CBSI3U Y MPOTHUBOPEUNS B U3YyUa€MbIX MIPOILIECCAX U SBJIICHUSX.

ba3oBbie ucciienoBare/IbCKHe AeiCTBUS:

YMEHHUE HCIIOJIb30BaTh IMOCTABJICHHBIC BOIPOCHI B KAueCTBE HMHCTPYMEHTA IO3HAHUSA, A TAaKKE€ B KAueCTBE OCHOBBI IS
dbopMuUpOBaHUs TUIIOTE3bI 1O MPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CY)XJACHUMN; MPUOOPETEHUE ONbITa MO MIaHUPOBAHUIO,
OpraHM3allii W TIPOBEACHUIO YUCHHUYECKHUX HSKCIIEPUMEHTOB, yMEHHE HaOMoAaTh 3a XOJOM IIpPOIecca, CaMOCTOSTEIbHO
IIPOTHO3UPOBATh €r0 Pe3yJIbTaT, (OPMYIUPOBATh 0OOOIIEHHS M BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIICTOBAHMUSI,
COCTAaBJISITH OTUET O MIPOJIETIaHHOMN padoTe.

Pab6ora ¢ undgopmanuei:

yMEHHE BBIOMpATh, AHAIMU3UPOBATH M HWHTEPIPETUPOBATH HHQPOPMALMIO PA3IMYHBIX BUIOB U (opM TMpeacTaBieHuUs,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHHUKOB (HAYyYHO-TIOMYJIIPHAS JUTEparypa XUMHYECKOTO COACp)KaHHs, CIPABOYHBIC IOCOOUS,
pecypcel MHTepHeTa), KPUTUUECKH OIIEHUBATh NPOTHBOPEYHMBYID M HEAOCTOBEPHYH HH(MOpPMAIIUIO; YMEHHE TNPHUMEHSTH
pa3IMuHbIe METOAbl M 3alpOChl MPHU TMOHCKE U OTOOpe HMHQPOPMAIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JIJIsi
BBITIOJTHCHUSI yYE€OHBIX W TO3HABATEIbHBIX 3a7ad OMNPEACIEHHOTO THIIA, MPHOOPETCHHE OIbITa B OO0JACTH HCITOJIH30BaHMS
WH(POPMaIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUM, OBJIAJICHUE KYJIbTYpOH aKTUBHOTO KMCIOJb30BAaHUS PA3JIMYHBIX MOMCKOBBIX
CHUCTEM, CAMOCTOSITEJILHO BBIOMPATh ONTUMAIBHYIO0 (OpMY TIpeACTaBICHUS HH(POPMAIUKA U WILTIOCTPUPOBATH PEIIaeMbIe 3a1a4u
HECIIOKHBIMU CXEMaMH, JuarpamMMmMamu, ApyruMu Gopmamu Tpadukd U MX KOMOMHAIUSMU;, YMEHHUE WCIIOJIb30BaTh M
aHaJM3UPOBaTh B Mpoliecce y4eOHOW U HCCIIENOBATEIbCKON AEATEILHOCTH HUH(POPMAIMIO O BIUSHUM IMPOMBIIUICHHOCTH,
CEJIbCKOTO XO35IMCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOUIEH MPUPOIHON CPEIbI.
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KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eHCTBUA:
yYMEHHE 3a/1aBaTh BOMPOCHI (B X0/l [uaiora u (W) AUCKYCCHH) IO CYIIECTBY 00CYyX)AaeMoil TeMbI, (hOPMYIUPOBATH CBOU

NPEUIOKEHUSI OTHOCUTENIbHO BBIMIOJHEHUS TMPEAIOKEHHOW 3ajjauyd; NpUOOpPETeHHE OMbITa MPE3CHTALUN PE3YJIbTaToB
BBINOJIHEHNSI XUMUYECKOT0 IKCIIEPUMEHTA (J1aO0OpaTOpHOTO OIbITA, JJAOOPATOPHOI pabOThI IO UCCIEIOBAaHUIO CBOMCTB BEILIECTB,
y4eOHOIr0 MPOEKTa); 3aMHTEPECOBAHHOCTH B COBMECTHOM €O CBEPCTHUKAMU ITO3HABATEIBHOM M HCCIEAOBATEIBCKOM
JESTEIIbHOCTH TPH PEIICHUH BO3HUKAIOIIMX MpPOOJeM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB W COINIACOBAHUS TO3UIIHIA
(oOcyxneHusi, oOOMEH MHEHUSIMHU, «MO3TOBBIE€ IITYPMbI», KOOPAMHALMS COBMECTHBIX ICHCTBHM, ONpENeieHne KPUTEPUEB IO
OILICHKE KaueCTBa BBIMOJIHEHHOW PabOThI U IPYTHE);

PeryisiTUBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUSA:

YMEHUE CAMOCTOSITENIBHO OINpPEAENATh ILEeJIH JAESITeNbHOCTH, IUIAaHUPOBaTh, OCYLIECTBIATh, KOHTPOJIUPOBAaTH U MpHU
HEO0OXOIMMOCTA KOPPEKTHPOBATh CBOIO JIEATEIBLHOCTh, BBIOMpaTh HauOosiee 3(PPEeKTUBHBIE CHOCOOBI PEIICHHS YYEOHBIX WU
IIO3HABATEIbHBIX 33Ja4, CaMOCTOSTENIBHO COCTAaBJIATh WJIM KOPPEKTHPOBAaTh MNPEUIOKECHHBIA aJrOpUTM JEHWCTBHM IpU
BBINIOJIHEHUHU 3a/IaHUi ¢ Y4ETOM MOJyYEHHsI HOBBIX 3HAHUUA 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX W PEAKUHUsIX, OLICHUBATh
COOTBETCTBHE IOJIYYEHHOIO PE3yibTaTa 3asiBICHHON L€, YMEHUE HUCIIONb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IIpejlaracéMble
B YCIJIOBUM 3a/1aHUN.

MNPEAMETHBIE PE3YJIBTATbBI

B cocTtaBe npeaMeTHBIX pe3yJbTaTOB MO OCBOEHHUIO 00S3aTEIbHOIO COAEP)KaHMSI, YCTAHOBIEHHOTO JaHHOW (enepalbHOI
paboueil mporpamMmoi, BBIIETSAIOT: OCBOCHHBIC OOYy4alONMMHUCA HAaydHbIE 3HAHUS, YMEHUS U CIOCOOBI JIEUCTBHA,
cnenuduueckue st IpeaMeTHOl o01acTi «XUMUs», BUIBI ACSITEIbHOCTHU 10 MOJIYYEHUIO HOBOTO 3HAHMS, €I0 UHTEPHPETALINH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoniy oOyuenus B 8 kjacce mpeaMeTHBIC pPe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTh CPOPMUPOBAHHOCTH Y
00y4aroIMXCcsi YMEHHIA:

PacKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHSATHW: aTOM, MOJEKYJa, XUMUYECKUH DIIEMEHT, MPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, CMECh (OJHOPOJHAS UM HEOAHOPO/HAs), BaJEHTHOCTb, OTHOCHUTENIbHASI aTOMHAasi MU MOJIEKYJIsIpHash Macca,
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KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas JOJs XMMHYECKOTO JJIEMEHTa B COCAMHEHHH, MOJISIPHBIM OOBEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJIb, AJIEKTPOOTPULIATENIbHOCTh, CTEIIEHb OKHUCIIEHUS, XMMHMUYECKas peakuus, KIacCUPUKALUSA
peaKuuii:

pEaKIMK COCIMHEHNUS, PEAKIIMU PAa3JI0KEHUs, PEaKUX 3aMELICHUs, peaKUh OOMEHA, IK30- U SHIOTEPMHUYECKUE PEAKIIHNH,
TEIIOBOM 3((eKT peakuuu, siAPO aToMa, IEKTPOHHBIA CION aroMa, aTOMHasi OopOuTalb, pajlyCc aroMa, XUMUYECKasl CBS3b,
NOJIIpHAsl W HEINOJSPHAsl KOBAJICHTHAs CBS3b, MOHHAsA CBS3b, MOH, KATHOH, aHUOH, pPacTBOP, MAccOBas JOJS BELIECTBA
(mpolleHTHAasl KOHIIEHTpallUsi) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUN U IPUMEHSTh 3TH
NOHSATHSA NPU ONMCAHUM BEIIECTB U UX IPEBPALICHMI; HCIOIB30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBICHUS (HOpMYI

BEILIECTB

Y YPAaBHEHUI XUMHUUYECKUX PEAKIINIl; ONPEAEIIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTENIEHb
OKHUCJICHUSI AJIEMEHTOB B OMHApHBIX COENMHEHMSX, MPUHAIUICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIACCy COEIUHEHUN M0
dbopmynaM, BUJ XUMUYECKON CBSA3M (KOBAJIEHTHAsI U HOHHAs) B HEOPraHUYECKUX COCIMHEHUSX;
packpbiBath cmbica [leprnogunueckoro 3akona .M. MenaeneeBa: 1eMOHCTpUPOBATh IOHUMAHUE MTEPUOINYECKON 3aBUCUMOCTH
CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX MojoxeHuss B llepuoanueckoil cucteme, 3aKOHOB COXPAHEHHUS Macchl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YY€HUS, 3aKOHa ABOraapo;

OMUCHIBATh U XapakTepu3oBaTh TaOanMuHyro (popmy Ilepuonmyeckoil cucTeMbl XUMHUUECKUX 3JEMEHTOB: pa3jinyaTh MOHATUS
«maBHas nonarpynna (A-rpynma)» u «mnobouHas mnoarpynna (b-rpynma)», manble W OonblliM€ NEPUOAbI, COOTHOCHUTH
0003HaueHMS, KOTOpble HMeITCs B Tabmume «llepmogmdeckas cuctema xumudeckux dnemeHToB /.M. MeHnneneeBa» ¢
YUCJIOBBIMU XaPAKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMUYECKHUX AJIEMEHTOB (COCTaB M 3apsij Ajpa, 00IlIee YUCIO 3JIEKTPOHOB U
pacnpeneraeHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYECKHE 3JEMEHTHI, HEOPraHMYeCKHe BEIECTBA, XMMHUYECKHE peakluu (10 YHUCIy U COCTaBy
YYaCTBYIOILLMX B PEaKlMU BEIIECTB, M0 TEINIOBOMY 3D PEKTy);
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XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKUE CBOMCTBAa BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKIAs OMUCAHUE
IpUMEPAMH MOJIEKYIISPHBIX YPABHEHHUM COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUi;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX Kau€CTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKAHUSI XUMHUYECKHX
MPEBPAICHUN B pa3IMYHBIX YCIOBUSIX; BBIYUCISATh OTHOCUTEIIbHYIO MOJICKYISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB,

MacCCOBYIO JIOJTI0 XUMHUYECKOTO JIEMEHTa M0 (opMylie COSTUHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
0 YPaBHEHHUIO XUMUYECKOHN peaKInu;

MIPUMEHSTh OCHOBHBIE OTIEPAIIMH MBICIUTEIHHOM JESITEIIbHOCTA — aHAJIU3 U CUHTE3, CpaBHEHHUE, 0000IIIeHNEe, CUCTEMAaTU3AIIHIO,
KJIacCU(DMKAITNIO, BBISABICHUE MPUIMHHO-CICACTBEHHBIX CBS3€H — /I M3YUYCHUS CBOWCTB BEIICCTB W XMMHUYCCKHX PEAKIIHMH,
€CTECTBCHHO-HAYYHbIE METO/IbI TO3HaHUS — HaONIOEeHWEe, HW3MEpPEHUE, MOJCIUPOBAHUE, DKCIEPUMEHT (peaibHbId U
MBICJICHHBIN);

CJIEZIOBATh MpaBUJIaM TMOJB30BAHUS XUMUYECKON MOCYA0N U 1a00paTOpHBIM 00OpYIOBAaHUEM, a TAK)Ke MpaBUiIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKIIUSMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX XMMHYECKHX OIBITOB IO TOJYYCHHUIO U
coOupaHunio Ta3000pa3HbIX BEMIECTB (BOAOPOJA U KHUCIOPO/AA), MPUTOTOBICHUIO PACTBOPOB C OMPEACIEHHON MAacCOBOM JTOJIeH
PacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATHh W MPOBOIUTH XUMUUYCCKHUE SKCIICPUMEHTHI TI0 PACIIO3HABAHHWIO PACTBOPOB IICIOYCH H
KHCIIOT C TTOMOIIIbIO MHAUKATOPOB (JTaKMyc, peHonTanenH, MeTUIIOpaHK U IpyTue).

K kxoHiy oOyueHus B 9 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpa)kaTb C(HOPMUPOBAHHOCTH Y

00y4aroInXCcsi YMEHHIA:
pacKpbIiBaTh CMBICI OCHOBHBIX XMMHWYECKHMX MOHSTHUNA: XUMHYECKHI 3JEMEHT, aTOM, MOJEKYla, MOH, KaTUOH, aHUOH,
IPOCTOE BEIIECTBO, CI0XKHOE BEIIECTBO, BAJIEHTHOCTD, AIEKTPOOTPULIATEILHOCTD, CTETIEHb OKUCIICHHS, XUMHUECKash PeaKIys,
XUMHYECKasl CBSI3b, TEIUIOBOM OJPQEeKT peakiuu, MOjib, MOJSPHBIM OO0bEM, pacTBOp, D3JICKTPOJIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTHUYECKAs UCCOLMAIUS, PEaKlud HWOHHOTO OOMEHa, KaTalu3arop, XUMHUYECKOe paBHOBeCHe, oOpaTuMble U
HEOOpaTUMBIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAaKIUH, OKHCIWTENbh, BOCCTAHOBUTENb, OKHCIECHHE U
BOCCTaHOBJICHHUE, AJUIOTPOIUs, aM()OTEpHOCTb, XUMUYECKasi CBA3b (KOBAJEHTHAs, NOHHAs, METAJUIMUECKasl), KpUCTANINYeCcKas
peméTka, KOppo3usi METajuIOB, CIUIaBbl, CKOPOCTh XMMHYECKOW peaklud, MpeneiapbHo momyctuMmas koHmeHtparus [1/IK
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BEIECTBA; WILTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATUN U MPUMEHSATH 3TH TMOHATHS MIPU OTIMCAHUU BEIIECTB
U UX TPEBpallleHUid; UCTIONb30BaTh XUMUUYECKYI0O CUMBOJUKY JJIi COCTaBlIeHUs (HOPMYN BEIIECTB U YPABHEHUN XUMHUYECKUX
peakiuii; omnpenensaTh BaJCHTHOCTh M CTENEHb OKHUCICHHMS XMMHYECKUX JJIEMEHTOB B COEIMHEHHUSX Pa3IMYHOTO COCTaBa,
MIPUHAICKHOCTh BEIIECTB K OMPEAENEHHOMY KJIacCy COEAMHEHWH 1o ¢dopMysiaM, BHJI XHMHUYECKON CBS3M (KOBaJICHTHAS,
MOHHAs!, META/NINYECKasi) B HEOPraHMYECKUX COEIMHEHUSX, 3aps]] MOHA 10 XUMHUYECKOU popmyre, XapakTep cpeibl B BOAHBIX
pacTBOpax HEOPTAaHUIECKUX COCTUHECHUN, TUIT KPUCTAIUTMUECKON PEeMIETKH KOHKPETHOTO BEIIECTRA;

packpeiBaTh cMmbici [lepuoanueckoro 3akona J[.M. MeHneneeBa U JI€MOHCTPUPOBATH €r0 TMOHMMAHHE: OMHUCHIBATH U
XapakTepru3oBaTth TabMuuHy0 (opmy Ileprmogudeckoid CHUCTEMBI XMMHUYECKHX 3JIEMEHTOB: paszindarh MOHATHS «TJIaBHAs
noarpynna (A-rpynmna)» u «mnobounas nonarpynna (b-rpymma)», manbsie W OGoJbliMe MEPUOJIbI, COOTHOCUTH O0O3HAYEHWS,
KOTOpbIE UMEIOTCSI B MEPUOIMYECKON TabNuIle, C YUCIOBBIMU XapAKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHUX DJIEMEHTOB
(cocTtaB u 3apsg sanapa, OOIIee YUCIO AJIEKTPOHOB U PACHPENESICHHE WX IO 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHMM CBOMCTB 3JIEMEHTOB M MX COCJIMHEHUU B Mpejeiax MajblX MMEPUOJIOB M IIABHBIX MOATPYIII C
y4E€TOM CTPOCHHUS UX aTOMOB,;

KJIacCU(DUIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHMYECKHUE BEIIECTBA, XMUMHUYECKHUE PEAKIUU (IO YHUCITy U COCTaBYy
YYacTBYIOIIUX B PEAKIIMHM BEIIECTB, IO TEIJIOBOMY 3P HEKTy, IO M3MEHEHUIO CTEMEeHeH OKHUCIICHUS XUMHUYECKUX 3JIEMEHTOB);
XapaKTepru30BaTh (OMHUCHIBATh) 00IIME U creudUIecKue XUMHUUECKUE CBOMCTBA MPOCTHIX M CIOXKHBIX BEIIECTB, MOITBEPKIAs
OTIMICaHUE MTPUMEPaAMHU MOJICKYJSIPHBIX U HOHHBIX YPaBHCHUU COOTBETCTBYIOIIMX XUMHUCCKUX PEAKIIUN; COCTABIISTh YPaBHCHHUSI
ANMEKTPOTUTHICCKON JAUCCOIMAIIMHA KHUCIIOT, IIEIOYEH U COJIeH, MMOTHBIC U COKPAIIEHHBIC YPaBHEHUS Peaknii HOHHOTO 0OMEHa,
ypaBHEHUS PeaKIUii, TOATBEPKAAIOIINX CYIIECTBOBAHUE T€HETUYECKOM CBSI3U MEXKY BEIIECTBAMH PA3JIMUHBIX KJIACCOB;

PaCKpBIBaTh CYIIHOCTh OKUCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OanaHca
ATHUX PEaKIUM;

MPOTHO3UPOBATh CBOWCTBA BENMIECTB B 3aBUCUMOCTA OT HMX CTPOEHUS, BO3MOXKHOCTH TMPOTEKAHUS XUMHYECKUX
MIPEBPAIICHUA B PA3IUYHBIX YCIOBUSX; BBIYUCIISTH OTHOCHTEIBHYIO MOJICKYISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
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JOJTI0 XMMHUYECKOTO 3JIeMEHTa O (opMysie COEIMHEHMs, MAcCOBYIO JIOJIO BEIIECTBA B PAacTBOpE, MPOBOAUTH PACUETHI IO
YPaBHEHHIO XUMHUECKON peaKInu;

coOMIOIaTh MpaBUiIa MOJb30BAHUS XUMHUYECKON MOCY0N U 1a00paTOpHBIM 000PYJOBaHUEM, a TaK)Ke IIPaBUJIa OOpalleHHs
C BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKIMSMHU IO BBIMOJHEHHUIO Ja0OpPAaTOPHBIX XMMHUYECKUX OIBITOB MO TMOJYYEHUIO U
coOMpaHuIo ra3000pa3HbIX BEMIECTB (AMMHUAKA U YIJIEKUCIIOTO ra3a);

IPOBOAMUTH PEAKLWH, MOATBEPKIAIOUINE KAaueCTBEHHBIN COCTaB PA3MYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM ITyTEM
XJIOpU-, OpoMuU-, HOaUA-, KapOooHaT-, hocdar-, cunmkar-, CynbQar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHUS M HOHBI U3YYCHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB; IPUMEHSATh OCHOBHBIEC ONIEPALIMU MBICIUTEIbHON
JeSITEIbHOCTH — aHaJN3 U CHHTE3, CPaBHEHHE, 0000IIeHNe, CHCTEeMaTH3aIUI0, BBISIBICHUE MMPUYUHHO-CIICACTBEHHBIX CBSI3EH —
JUTSL U3yYEHUSI CBOMCTB BEIIECTB M XMMHUECKUX PEaKIIHii, €CTECTBCHHOHAYYHbIE METO/IbI TTO3HAHUS — HAOIOICHNEe, N3MEPEHUE,
MOJIEIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBII U MBICIIEHHBIH).
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8 KJIACC
HanmenoBanue
No KommuectBo OCHOBHBIE BUBI AEITEIHLHOCTH
pa3leNoB U TeEM Coneprxanue oO0ydeHus
n/n 9acoB 00yJaromuxcs

y4eOHOro IpeMeTa

Paznea 1. IlepBoHavyajibHbIe XMMHUYECKUE TOHATHUS
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1.1

XUMUS — Ba)KHas
00yacTh
€CTECTBO3HAHUS U
MIPAKTUYECKON
JIEATEIILHOCTH

YCJIOBCKA

[Ipenmer xumun. Posib XUMUH B KU3HU
YyeJioBeKa. XUMHUS B CUCTEME HayK.
Tena u BemecTa. usnueckue
CBOMCTBA BEIIECTB. ArperaTHoe
cocTosHue BemecTB. IlonsaTue o
METOJIaX MO3HAHMUA B XUMUHU. UHCThIE
BEIIIECTBA M CMECH.

CnocoObl pa3feneHus CMeCei.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XMMUYECKOH MOCYI0M,

C MpaBWJIaMH pabOTHI B JIAOOPATOPUU U
npueMaMu oOparieHus ¢

71a00paTOpPHBIM 000PYIOBAHUEM.
dusnyeckre CBOMCTBa 00pa3IoB
HEOPTaHWYECKUX BEIIECTB — METANIOB U
HeMeTaiioB. CriocoObl pa3ieneHus
cMmecel (hunbTpoBaHue, BhITApUBAHUE,
JTUCTUIUIALINS, XpoMaTorpadus).
JlabopamopHvlie onvimol.

N3yuenue 51 OIIMICaHue
(bU3MYEeCKUX CBOMCTB 00pa3IoB
HEOPTaHUYECKUX BEIICCTB.

N3yuenne cnocoOOB paznesieHus: cMecei

(C TOMOIIbIO MAarHUTA).

PackppIBaTh CMBICT U3y4aeMBbIX MOHSITHI.
PackpbiBaTh poib XMMUU B IPUPOJIE U
KU3HU YEJIOBEKA, €€ CBA3b C APYTUMU
HayKaMU.

Pa3nuyars 4ncThIE BEMIECTBA U CMECH;
OJJTHOPOJIHBIE U HEOJHOPOIHBIE CMECH.
Paznuyars ¢puzndeckue u XMMUYECKUe
SIBJICHUSL.

CrnenoBarp aaropuTMaM HCIOIb30BaHUS
AKCIIEPUMEHTAJIbHBIX METOJIOB —
HAOJIOZICHUS ¥ DKCTICPUMEHTA.
HaGnronats 1 onuckeiBaTh OObEKTHI TIPH
IIPOBEAEHUN JEMOHCTPALIMMI 1
71a00PaTOPHBIX OTBITOB MO U3YYCHHUIO
(u3NYECKUX CBOWCTB BEUIECTB, CIIOCOOOB
pasneseHns CMeCEer BEIIECTB.
[TIpoBOAUTH XUMUYECKHI SKCTIEPUMEHT
MIpU pa3lieJIeHuu cMecel (Ha mpumepe
OYMCTKHU MTOBAPEHHOM COJIN) B XOZE
npaktudeckoit padotel Ne 2. CienoBath
MpaBUJIaM MOJIb30BaHUS XUMHUUECKOU
MOCY/ION U JTab0paTOPHBIM
o0opynoBaHUEM, a TAKKe MpaBUIaM
oOpallleHHsI ¢ XUMUYECKUMU BEIlIeCTBAMHU

B COOTBETCTBUU C MHCTPYKLIHMEN IPU
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Ipaxmuuecxue pabomoi: BBITIOJTHCHUU TTPAKTHYECKON paboThI
Ne 1. [IpaBuna paGoTsl B 1aboparopuui U | No 1.

npuEMBL 00pALLCHHUs C IA0OPATOPHEIM BricTpanBaTh pa3BépHYyTHIC TUCHMCHHBIC U

000pyaOBaHHEM. YCTHBIE OTBETHI C OMOPOM Ha HH(OPMAITUIO
Ne 2. Pasnenenue cMecell (Ha mpuMepe | M3 y4eOHHUKA M CIIPABOYHBIX MATEPHAJIOB,
OYHCTKH TIOBAPEHHOM COJIH ) I'PaMOTHO HCIIOJIb30BaTh U3yYEHHBIN

MTOHATHWHBIN aNIapar Kypca XuMuH
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1.2.

BemniectBa n
XUMHUYECKHUE

peaxIuu

15

ATOMBI U MOJIEKYJIBI. XUMHYECKHE
aneMeHThl. CUMBOJIBI XUMUYECKUX
2JIEMEHTOB. [IpoCThIe U CII0KHBIE
BEILIECTBA. ATOMHO-MOJIEKYISIPHOE
YUYEHHE.

Xumudeckas Qopmyna. BajgeHTHOCTH
aTOMOB XMMHYECKHUX DJIEMEHTOB.

3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB.
OTHOcuUTENbHAs aTOMHAs Macca.
OTHOcHUTENIbHAs MOJIEKYJISIPHAS Macca.
MaccoBas 10511 XUMUYECKOTO JIEMEHTA
B coequHeHnH. KonnyecTBo BellecTBa.
Mons. Mossipaast macca. Bzaumocssisp
KOJIMYECTBA, MAaCChl U YUCIa
CTPYKTYPHBIX €IUHULL BELIECTBA.
Pacuétel o hopmysnam XUMUYECKUX
COCIMHEHUN.

PuU3NYECKUE U XUMUYECKUE SBICHUS.
XuMHUECKasi peakius U €€ MPU3HAKHU.
3aKOH COXPAHEHHUSI MaCChl BEIIECTB.
XUMHUYECKUE YPABHEHUS.
Knaccuduxanus XuMUUeCKUX peakiui
(coennHeHUs1, pa3IoKEeHUS, 3aMEICHUS,
oOmMmeHa).

Xumuueckuii IKcnepumenm:

OnpenensaTe NPU3HAKK XUMHYECKUX
pEaKIMii, YCIOBHS UX TPOTEKAHMUS.
OOBACHATH CYIIHOCTb (PU3HUYECKUX U
XUMHUYECKUX SIBJICHUM C TOUKHU 3PEHUS
aTOMHO-MOJIEKYJISIPHOTO YUYEHHS.
KnaccuduimpoBarb XuMHYECKHE pEeaKIUU
(IO YMCITy ¥ COCTaBy pearupyroumx 1
00pa3yrommxcsi BEIIECTB).

CocraBnarb Gpopmyibl OUHAPHBIX
BEIIECTB I10 BaJIECHTHOCTH U

ONPEAENSITh BAJICHTHOCTb 110

¢dbopmynam BemecTB. PaccTaBiarh

KO3 (ULKEHTHI B YpaBHEHUSIX
XUMHUYECKUX peaknuii. Habmronate u
ONMKCHIBATh OOBEKTHI MPHU

IIPOBEICHUY JIEMOHCTPALUMN U
J1a00pATOPHBIX OMBITOB.

[IpoBonuTh BBIUMCIEHUA MO (opmynam
XUMUYECKUX COEIMHEHUN U YPAaBHEHMIM
XUMHYECKUX PEAKIUN.

[IpuMeHSTh €CTECTBEHHO- HayYHbIE
METO/IbI I03HAHMS (B TOM YHCIIE
HaOJII0ICHNE, MOJISTTUPOBaHUE,
HKCIIEPUMEHT U OCHOBHBIE OTIEPALINU
MBICJIUTEJILHOMN JESTEIbHOCTH (CpaBHEHUE,
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Jlemoncmpayuu.

duznyeckre CBOMCTBA 00Pa3IoB
HEOPTaHUYECKHUX BEIIECTB — METAJIJIOB U
HEMETaJIOB.

OO6pa3ipl BEelecTB KOJIMUYeCTBOM 1
Mosb. DuU3NUECKUe SIBICHUS
(ru1aBneHre BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTyIKE, KUTICHUE
1 KOHJICHCAIIUs BOJBI).

Xumuyeckue sBJIeHUs (TOpeHUE

CBEYH, POKAJTMBAHNUE METHOU
MIPOBOJIOKH, B3AaUMOJICUCTBUE COJIbI
WJIU MeJia C COJITHOU KUCJIOTOM).
HaGmronenne mpu3HakoB MPOTEKAHUS
XUMUYECKUX PeaKiuil (pa3ioxKeHune
caxapa, B3aMOJICUCTBUE CEPHOM
KHUCJIOTHI C XJIOPUJIOM Oapusi, OJIy4eHUe
u paznoxenue ruapokcuna meau (11)
IIpU HArpeBaHUU, B3aUMOJICHCTBUE
xesesa ¢ pactBopom conu meau (11).
OnbIThI, WILTIOCTPUPYIOLINE 3aKOH
COXPaHEHHS MacChI.

JlabopamopHvie onvimoi:

Co3nanue Mozeneit MoJeKyJ
(IIapOCTEPIKHEBBIX ).

Kiaccudukarms)

BricTpanBarh pa3BEpHYThIE TUCHMEHHBIE U
YCTHBIE OTBETHI C OIIOPOM Ha
uHMOpMAINIO U3 YICeOHUKA U CIIPABOYHBIX
MaTepuagoB, TPAMOTHO UCIIOIb30BaTh
M3yYEHHBIN ITOHATUMHBIN anrapar Kypca
XUMUHU
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Onucanne (PU3NYECKUX  CBOWCTB
00pa3IoB HEOPraHUUYECKUX BEILIECTB
— METaJUIOB U HEMETAJLJIOB.

HaGmronenune ¢pu3ndeckux (IiaBaeHue
BOCKA, TasTHHE JIb/1a) 1 XUMHUIECKUX
(ropeHue CBeYH, MMPOKAJTMBAHUE METHOM
TIPOBOJIOKH ) SIBJICHUH.

HaGnronenue u OIMCaHUE
IPU3HAKOB MIPOTEKAHUS
XUMHYCCKMX  pEaKIHWid  pPa3HbBIX
THUIIOB.

Buviuucnenus: OTHOCHUTEJIbHOMN
MOJIEKYJISIPHOM MaccChbl BEIIIECTB,
MOJISIPHOM MaccChl, MacChbl BEIIECTB,
MacCbl M KOJMYECTBa BEIIECTBA;
MacCOBOH JTOJIA XUMHYECKOTO
aneMeHTa 1o (GopMylie COCIMHEHUS,
10 ypaBHEHUSIM XUMHYECKHX
pEaKLMiA: KOJINYECTBA, MAacChI
BeIlleCTBa o VU3BECTHOMY
KOJIMYECTBY, MACCE€ pPEarcHTOB WIIH
MPOJTYKTOB PEAKIIUU

Hroro no pazaeny 20

Pasnen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYeCKNX BelleCTB
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2.1

Bosznyx. Kucnopon.

[Touste 00
OKCHJIaX

Boznyx — cmech razoB. CoctaB Bo3ayxa.
Kucnopoa — aneMeHT u nmpoctoe
BelecTBo. Haxoxaenue kucimopona B
npupoe, GU3NIECKUe U XUMUIECCKUE
cBOMCTBa (peakiuu ropeHust). OKCUIbI.
[Ipumenenue kucmopona. CnocoOsl
MOJIYYECHHS KUCIIOpOJia B 1ab0paTopuu u
poMbITIeHHOCTH. KpyroBopot
Kucaopoja B npupoje. O30H —
aJUTOTpOIHAs MOIU(UKAIUS
kucioposa. TeroBoit apdext
XAMHUYECKOW PEaKIINH,
TEPMOXUMUYCCKHIE YPABHEHUS, DK30- H
HHAOTEPMHUYECKUE PeaKInu. TOTUTHBO:
yToJIb U METaH. 3arps3HeHUe BO3AyXa,
YCWJICHHE MMApHUKOBOTO d(PdekTa,
pa3pylieHrue 030HOBOTO CJIOS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE onpeneneHue
COJZIEpKAHUs KUCIIOPOAa B BO3/1yXe
[Tonydyenue, cobnpanue, pacrio3HaBaHUeE
Y U3Y4YEHHE CBOWCTB KMCIIOPO/A.
HaGnronenue B3auMoAeiCTBYS BEILIECTB
C KHCJIOPOJIOM U yCIIOBUS

Hcnonb30BaTh XUMAYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHUS] (POPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
PEAKLHM C yYaCTUEM KHUCIOPOAA.
Xapaktepu3oBaTh (OIUCHIBaTh) COCTAB
BO3/yXa, PU3MUECKUE U XUMHUYECKUE
CBOICTBa KHUCIOPO/Ia, CIOCOOBI €ro
MOJIyYEHHMsI, IPUMEHEHUE U 3HAYCHUE B
MIPUPOJIE U KU3HU desioBeka. CpaBHUBATH
pEeaKLMK rOPEeHUsi U MEAJICHHOTO
OKHUCJICHHUS.

OOBACHATH CYUTHOCTh 3KOJIOTUYECKHUX
npo0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBarb mpaBuiamM 06€30mMacHON paboThI
B J1a0OpaTOpUM MPHU KUCIIOIH30BAHUU
XUMHUYECKOU MOCYyAbl U 000PYI0BaHUs, a
TaKKe MpaBuiiaM oOpalieHus C TOPIOYUMU
BemectBaMu. [lmanupoBars u
OCYUIECTBIISITh HA IPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, MPOBOJUTH HAOIIOACHMUS,
JIeTIaTh BBIBOJIBI 110 pe3yibTaram
AKCIIEPUMEHTA TPU MPOBEIACHUU
71a00pPaTOPHBIX OIBITOB M MPAKTUYECKON
paboTHI.
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BO3HUKHOBEHUS U MPEKPAILICHUS
ropeHus (moxapa).

JlabopamopHuiii onvim:

O3HakomIIeHHE ¢ 00pa3llaMu OKCHIOB

Y ONIMCAHUE UX CBOMCTB.

Ilpakmuueckas paboma: Ne 3.
[Tonydyenue u coOupanue Kuciaoposa,
M3y4YEHHUE €r0 CBOMCTB.

Bviuucnenus: MOJIEKYIIPHOU MacChl
KHCJIOPO/Ia U 030HA HA OCHOBAHUHU
aTOMHOW MacChl XUMHUYECKOTO 3JIEMEHTA;
KOJINYECTBA, MAaCChI BEILIECTBA 10
YpaBHEHUSM XUMUUYECKUX PEaKIIUi

BbIYuCIATh KOIMYECTBO BEIIECTBA, 00BEM
raza no gopmysam.

VYyacTBOBaTh B COBMECTHOU paboTe B
rpymre.

BricTpanBaTh pa3BEpHYTHIE TUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOM HA
MH(}OpMAIIHIO U3 YUeOHHKA U CIIPABOYHBIX
MaTepuasoB, TPaMOTHO UCIIOJIb30BaTh
V3YUYCHHBIN MOHATUMHBINA anmnapar Kypca
XUMUHU

33



®enepanbHas padoyas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi ypOBEHB)

2.2

Bonopon. Ilonsarue
0 KHCJIOTaX U COJIAX

Bonopoa — anemeHT u mpocToe
BelecTBo. Haxoxknenue Bonopoaa B
npupoje, PU3nUIecKue 1 XUMHUIECKHUE
CBOIICTBa, MPUMEHEHHE, CIIOCOObI
nosyyeHus. Kucnorsl u conu.
MonsipHbiii 005EM Ta30B. PacuéThl
10 XMMUYECKUM YPABHECHUSM.
Xumuueckuit IKCnepumenm:

Jlemoncmpayuu.

[Tonyuenue, coOupanue u
pacno3HaBaHKUE BOJAOPO/A.
B3aumopelictBue BOAOpOJa € OKCHUIAOM

meau (II).

JlabopamopHuiii onvim:
BzanMonencTBrue KHCIOT ¢ METalJIaMU.
Ilpaxmuueckasn paboma:

Ne 4. Tlonyuyenue u cobupanue
BOZOPOJIa, U3YUYECHHUE €r0 CBOMCTB.
Bviuucnenus:

00bEMa, KOJIMYECTBA BEIIECTBA

raza 0 €ro HW3BECTHOMY
KOJMYECTBy  BEIIECTBA  HJIU
00BEMY;

00BEMOB T'a30B M0 YPABHEHUIO PEAKIIUU

PackpbIBaTh CMBICT H3y9aeMbIX MMOHSATHI U
MPUMEHSTH ATH MIOHATHSI IPY OTIMICAaHUHU
CBOWMCTB BEIIIECTB U MX MPEBPAICHHIA.
XapaxkTepu3oBaTh (OMUCHIBATH)
bU3MYeCcKre U XUMHYECKHE CBOMCTBA
BOJIOPO/Ia, CIIOCOOBI €T0 MOTyUeHUS,
MIpUMEHEHUE.

CoOupats pudOp Il HOTyYCHUS
BOJIOpO/IA.

Hcnonb3oBaTh XMMHUYECKYI0 CHMBOJIUKY
JUISL  coCTaBiieHHs] (QOpMyd BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XHUMHYECKUX
peakuuii Cc  y4yacTUeM  BOJAOpOJa.
BbIYuCIsITh MOJSPHYIO MaccCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, OOBEM rasa,
MaccCy BEIIEeCTBa;

[TpoBOaUTE pacyEThI 1O YPaBHCHUSIM
XUMHUYECKUX PEaKIUi: KOJIUIECTBa,
00BEMa, Macchl BEIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce pearcHTOB WU
MPOJYKTOB PEAKITHH.

CrnenoBars mpaBuiIam 06e30mMacHON

paboThI B TaOOpaTOpUu IIpH
WCITOJIb30BAHUM XUMHUYECKOH TIOCY/IBI U

o00opy/nOBaHUs, a TAKXKE MPaBUIaM
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Ha OCHOBE 3aKOHa 00BEMHBIX
OTHOILICHUI Ta30B

oOpareHus ¢ TOpIOYMMU BEIIECTBAMH B
OBITY.

[TraHupoBaTh U OCYIIECTBISATE HA
NPAKTUKE XUMHUYECKHUE IKCTICPUMECHTHI,
NIPOBOMTH HAOIOJCHUS, 1€J1aTh BBIBOJIBI
0 pe3yJbTaTaM dKCIEPUMEHTA.
VY4acTBOBaTh B COBMECTHOM paboTe B
rpyIIe

2.3

Bona.
PactBOpHI.
ITonstue 06
OCHOBaHMX

dusnyeckue cBoiicTBa BoAbl. Boga
KaK  PacTBOPUTENb. XHWMHUYECKHE
CBOMCTBA BOJIBI.

OcHoBanus. PactBopsl. Poib
PacTBOPOB B MPUPOJIE U B )KU3HU
yenoBeka. KpyroBopor Bozibl B
MIpUpOjIC. 3arps3HeHUE MPUPOAHBIX
BoA. OXpaHa U OYMCTKA MTPUPOTHBIX
BoJI. HachlllieHHbIE M HEHACHIIIICHHBIC
pacTtBOpbl. PacTBOpUMOCTH BEIIECTB B
BoJie. MaccoBas 10JIs BENecTBa B
pacTBope.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu.
PacTBopeHue BElIECTB C pa3IndHON

PacTBOPUMOCTBHIO.

PackpbIBaTh CMBICIT H3y4aeMBbIX MMOHITUA U
MPUMEHATH 3TU TOHATHS MPU ONUCAHUU
CBOVICTB BELIECTB U UX IPEBPALICHUM.
XapaktepusoBaTh (U3HUUYECKUE U
XUMHYECKUE CBOMCTBA BOJIBI, €€ POJIb KaK
PacTBOPUTENSL B IPUPOIHBIX MPOLIECCAX.
CocTaBisiTh ypaBHEHUS! XUMUUYECKUX
pEeaKuui ¢ y4aCTUEM BOJBI.

OOBIICHATH CYITHOCTb SKOJIOTUYECKUX
npo0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
MPUPOIHBIX BOJ, CIIOCOOBI OUUCTKHU BOJIBI
OT IPUMECEN, MEPBI 110 OXPAHE BOJ OT
3arpsi3HEHUS.

[InanupoBaTh U OCYILIECTBIATh Ha
MIPAKTUKE XUMUAYECKUE IKCIIEPUMEHTHI,
MIPOBOANTH HAOTIONEHUSI, IETaTh BHIBOIBI
10 pe3ysbTaraM dKCIIEPUMEHTA MPH
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BzaumoneiictBue BOABI C MeTaIaMHU
(HaTpHEeM U KaJIbIIUEM ).

HccenenoBanne pacTBOPOB KUCIOT U
HIETIOYEH C TOMONIBIO UHIMKATOPOB.
JlabopamopHvie onvimwl

HccnenoBanue 0coOEHHOCTEM
PacTBOPEHUS BEUIECCTB C pa3InyHON
PacTBOPUMOCTBIO.

IIpuroToBneHue pacTtBOPOB  C
OIPEICIIEHHON MacCOBOM JOJIEH
PacCTBOPEHHOIO BEILIECTBA.
lIpaxmuuyeckas paboma

Ne 5. ITpurotoBneHue pacTBOPOB C
ONpENENIEHHON MaCCOBOM J10J1€M
PacTBOPEHHOIO BENIECTBA. BbluucCieHUs:

C UCIOJIb30BAHUEM TOHATHUS «MaCcCOBast
JI0JIs1 BEILIECTBA B paCTBOPE»

MPOBEJICHUU JJAOOPATOPHBIX OIBITOB U
MPaKTUYECKON pabOTHI.

CrnenoBarb mpaBuiaM 0€30MacHON paboThI
B J1a0OpaTopuM NpHU KUCIIOIb30BAHUHU
XUMHUYECKOU MOCYyAbl U 000PYI0BaHUS.
[IpoBOINUTH BBIYMCIEHUS C NPUMEHEHUEM
IIOHATHSL «MaccoBas J0Js BEIIECTBA B
pacTBope».

BelcTpauBaTh pa3BEpHYTHIE TUCBMEHHBIE U
YCTHBIE OTBETHI C OIIOPOM HA
MH(GOPMAIUIO U3 YUEOHUKA U CIIPABOYHBIX
MaTEpHUAJIOB, TPAMOTHO UCITIOJIb30BAThH
V3YUYCHHBIN MTOHATUMHBINA anmnapar Kypca
XUMUU

24

OCHOBHBIE KJIaCCHhI
HEOPTaHUYECKHUX

COeIMHEHUN

11

Kinaccuduxanus HeopraHuuecKux
coequHenuit. Oxcuapl. Kimaccudukanus
OKCHJIOB: cojieo0pa3yroIiue (OCHOBHEIE,
KHUCIJIOTHBIE, aM(OTEPHBIE) U
HeconeoOpazyromume. Homenknarypa
okcuaoB. Duznueckue U XUMHUIECKHE
CBOMCTBA OKCUIOB. [lonyueHune okcuaos.
OcHoBanms. Knaccudukamms

Knaccudunmposars nzyuaemblie
BEILIECTBA 10 COCTaBY U CBOMCTBAM.
CocTaBisaTh (POpPMYIBI OKCUAOB, KUCIIOT,
OCHOBAHUI, COJICH U HA3bIBAaTh UX IO
MEXKIYHApOIHOW HOMEHKIIAType.
IIporuo3upoBars CBOMCTBA BELIECTB HA

OCHOBC O6HII/IX XUMHYECKHX CBOMCTB
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OCHOBAHHUM: IIEIOYH U HEPACTBOPHUMBIE
ocHoBaHus. HomeHknarypa ocCHOBaHMI.
PU3NYECKUE U XUMHYECKUE CBOMCTBA
OCHOBAaHUMU.

[TonydyeHnrne oCHOBaHUM.

Kucnorsl. Knaccuduxarus Kucior.
Homenxkiarypa kucnor. duzndeckue

Y XMMHUYECKHE CBOMCTBA KUCIOT. Psin
akTuBHOCTH MeTaiioB H.H.

bekerona.

ITonydyeHue KUcIoT.

COJIEN.

Comu. Homenknarypa

duznueckue u XUMUYECKUE
cBoicTBa cojei. [lonydenue conen.
['eneTueckass CBS3b MEXIY KiacCaMu
HEOPTaHUYECKUX COCTUHECHUI.
Xumuueckuii Ikcnepumenm

Llemoncmpayuu: O6pa3ibl

HCOPraHNM4YCCKUX BCIICCTB PaA3JIMYHBIX

KJIACCOB.
OMBITHL, WJUTIOCTPUPYIOLLIHE
XUMHUYECKUE CBOWCTBA KJIACCOB

HCOPraHN4YCCKUX BCIIICCTB.

JlabopamopHvie onvimoi

HN3y4YCHHbIX KJIacCOB/ I'pYIIIl BCIICCTB, K
KOTOPBIM OHH OTHOCATCA.

CocTaBnaTh MOJEKYIISIPHbIE YPaBHEHUS
peaxiui, WUTIOCTPUPYIOIIUX XUMUYECKUE
CBOMCTBA M CLIOCOOBI MTOJTYYEHHUSI BEIIECTB
M3YYECHHBIX KJIACCOB/TPYII, a TAKXKe
MOJTBEPKAAIOIINX TE€HETUIECKYIO
B3aMMOCBSI3b MEXly HUMU. [Ipon3Boanuth
BBIUHCIICHHS TI0 YPABHEHHSIM XUMUYECKUX
peakiuii. [ImaHupoBaTh U OCYIIECTBIATD
Ha MPAKTUKE XUMUYECKHE SIKCIIEPUMEHTHI,
IPOBOJIUTH HAOMIONEHUS, IeJaTh BHIBOIBI
10 pe3ynbTaTaM dKCIIEpUMEHTA MIPH
NPOBEACHUU Ja00OPaTOPHBIX OMBITOB U
MPaKTUYECKUX PaboT.

CnenoBarb mpaBuiam 06e30MacHON
paboThI B J1abOopaTopuu Npu
UCIIOJIb30BaHUHN XUMUYECKON

MOCYIbI U 000PY/IOBAHMUS.

BricTpanBath pa3BEpHYyTHIE TUCHMEHHBIE
U YCTHBIE OTBETHI C OMOPOIl Ha
UH(POPMAITUIO U3 YUeOHUKA U CIIPAaBOYHBIX
MaTepHuaioB, TPaMOTHO HUCIIOJIb30BaTh
W3Y4YEHHBIN NTOHATUMHBIN anmnapar Kypca
XUMUHU
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Omnpeznenenue pacTBOPOB KUCIIOT U
1IEJI0YEN ¢ MTOMOILBIO NHIUKATOPOB.
N3yueHne B3aMMOJAEHCTBUS KUCIOT C
METAJUIAMH, PEAKINA HEUTPAITN3ALIUH.
B3anmopericTBue pacTBopa CEpHOU
KUCIOTHI ¢ okcuaom meau (11).
[TonyuyeHne HEPACTBOPUMBIX OCHOBAHUM.
BrITecHEHHE OTHOTO MeTajlia JPyrum
U3 pacTBOPA COJIH.

lIpakmuueckasn paboma

Ne 6. Pemienue skcriepuMeHTaIbHbBIX
3a1a4 1o Teme «BaykHeuIre KIacchl
HEOPTraHWYECKUX COCTUHEHUIN.

Bviuucnenus:

110 YPaBHCHUSM XUMHYECKOH peaKIInu:
KOJIMYECTBA BEIICCTBA, 00bEMA, MaCCHI
10 U3BECTHOMY KOJIMYCCTBY BEIIICCTRA,
00BEMY, Macce peareHToB UK
POAYKTOB PEaKIIHH

Hroro no pazneny:

30

Paznen 3. Ilepuoguueckuii 3akoH u Ilepuoauyeckas cucrema xummnueckux 31eMeHToB . U. MenaeneeBa. Ctpoenne

aToMoOB. XMMHYecKas CBf3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu
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3.1

[Tepuognueckui
3aKOH B
ITepuognueckas
cHCTEMa
XHUMHUYECKUX

anemenToB /l. M.

Menpeneena.
Crpoenue aroma

[lepBbIie mOMBITKH KITaccuPUKAITAN
XUMHYECKUX AIeMEHTOB. [loHsTHE ©
IpyIIax CXOAHBIX AIEMEHTOB
(111eJIOYHBIC U IIEJIOYHO3EMETBHBIE
MeETaJulbl, TaJIOT€HbI, HHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yIoT
aM(oTepHbIE OKCUBI U TUIPOKCUIBI.
IIeproanueckuil 3aK0H.

[leproanyeckasi cUCTEMa XUMHYECKHUX
AIIEMEHTOB

H.N. MenneneeBa. KoporkoneproaHas u
JUTMHHOTIEpUOIHAs (POPMBI
[Tepuoandeckoil CUCTEMBI XUMUYECKUX
anemeHnToB .. Menneneesa. [lepuonst
Y rpynibl. PU3HYECKUI CMBICI
MOPSIKOBOTO HOMEPA, HOMEPOB IEPHUOIa
Y TPYIIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX
Aanep. N3oTomnsI. DNEKTPOHBI.
CrpoeHue IJIEKTPOHHBIX  000J0UYEK
aTOMOB IEPBBIX

20 XMMHUYECKHUX 3JIEMEHTOB
ITepnoanueckor CUCTEMBI

AWM. MenneneeBa. XapaKkTepUCTHUKA
XUMHYECKOTO AIIEMEHTA

[0 ero nosiokeHutro B Ilepuommueckont

PackpbIBaTh CMBICH IEPUOANYECKOTO
3aKOHA.

OnuceIBaTh CTPOCHUE TAOTHUIIBI
«Ilepnoanueckast cucreMa XUMUYECKUX
anemenToB .. Menneneeay.
MonenupoBaTs CTpOEHHE aTOMA,
HSHEPreTUYECKUX YPOBHEN U MOAYPOBHEM
MIPU TTOMOIIHA PUCYHKOB, JJIEKTPOHHBIX
KOH(pUTYpauui U 3J€KTPOHHO-
rpaduueckux popmys. [loscHATH
(bU3UYECKUNA CMBICI MOPSAKOBOTO

HOMEpa, HOMEPOB MEPUOAA U TPYMIIBI
AIIEMEHTA.

XapakTepu30BaTh XUMUYECKUE FIIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KAJIMW, KaJIbLIUN U
WX COCIMHEHUS IO TOJIOKEHUIO B
Ilepnonnueckoit cucreme [I.M.
Meneneesa.

OOBACHATH 001IME 3aKOHOMEPHOCTH B
CBONCTB

NU3MCHCHHNHU XUMHUYCCKHUX

DJIEMEHTOB  (M3MEHEHUE  paJNyCOB

aTOMOB, ANEKTPOOTPULIATEIILHOCTH,
BAJICHTHOCTH) M MX COCIMHEHUH B
Ipeaeaax MajablX IEPUOAOB U ITIaBHBIX

MOATPYNI C YYETOM CTPOCHHS MX
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cucteme .. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS paguyca
aTOMOB XMMHYECKHX 3JIEMEHTOB,
METAUTMYECKUX U HEMETAITNYECKUX
CBOMCTB MO IpyIIaM U IEPUOJIaM.
3nauenue [lepuoauueckoro 3akoHa u
[Tepuoandeckoi CUCTEMBI XUMUYECKUX
AJIIEMEHTOB JJIsl pa3BUTHS HAYKU U
npaktuku. .M. Mennenees — yuéHbiii u
IpaKIaHUH.

Xumuueckuii 3kcnepumenm:
Jlemoncmpayuu:

B3anmopelicTBue THIpOKCHIA LIMHKA

C pacTBOpaMu KHCIIOT U IIEJIOYEH.
MonenvpoBaHu€ CTPOCHUSI MOJICKYIT
MIPU TIOMOIIA PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX

dbopmyn. Tabnumna «Ilepuoguyeckas
CHUCTEeMa XUMHUYECKHUX JIEMEHTOB

J.1. MenaeneeBay.

JlabopamopHvie onvimoi
O3HakomIIeHHE C 0Opa3liaMyu METAJJIOB U
HEMETAJJIOB

aToOMOB; Y4YacTBOBaTb B COBMECTHOM
paboTe B mape Wid rpylie.
BricTpauBaTh pa3BépHYyThIE TUCEMECHHBIE
Y YCTHBIE OTBETHI C ONIOPON Ha
uHbOpMaIHIO U3 yIeOHUKA U IPYTUX
HMCTOYHMKOB, B TOM unciie IHTepHeTa
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3.2

XUMHUUYECKASA CBI3b.
OKHUCIIATEIBHO-
BOCCTaHOBUTEJIbHBIC PEAKIIUU

Xumunueckas cBs3b. KoBaneHTHas
(moJsipHast U HETOJISIpHAs ) CBS3b.
DNEeKTPOOTPUIIATENBHOCTD
XUMHYECKHUX AIIEMEHTOB. MoHHas
cBA3b. CTeNEHb OKUCIICHHUS.
OkucauTensHo-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU.
[Iporuieccel okucieHus u
BOCCTaHOBJICHUA. OKUCIUTENU U
BOCCTAHOBUTEIN. XUMUYECKUU
AKCIIEPUMEHT: U3yUYECHHE 00pa3I0oB
BEILECTB METAJJIOB K HEMETAJIOB,
B3aUMOJICIICTBHE TUIPOKCH/IA IIUHKA
C pacTBOpamu KHCJIOT U IIEJI0YEH,
MPOBEICHUE OTBITOB,
WJUTFOCTPUPYIOUIUX TPUMEPBI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuu
Pa3IOKEHUS, COCTUHEHHUS).
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, WUTFOCTPUPYIOLIUE IPUMEPDI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIX
peaxkuui (ropenue, peaxkuumn
Pa3NOKEHUS, COSTUHEHHUS)

PaCKpLIBaTB CMBIC]T H3YyYaCMBbIX

TTOHSATHUH. Onpenensite BU]I
XUMHYECKOU CBSI3U B
COCIUHCHUMU.

MonenupoBaTh CTPOCHHUE MOJIEKYI
IIPY IOMOIIA PUCYHKOB, MOJIEJIEM,
ANIEKTPOHHBIX U CTPYKTYPHBIX
dbopmyn. Mcnonb3oBaTh
XUMHUYECKYIO CHMBOJIMKY JIJIS
cocTaBjeHus (POpPMYII BELIECTB,
ANIEKTPOHHOTO OasiaHca peakiuii.
OnpenensaTe CTENeHb OKUCICHUS
aTOMOB XMMHYECKUX 3JIEMEHTOR TIO
dbopMynaM U COCTaBIATh HOPMYIIbI
OMHAPHBIX COCTUHEHUH TI0 CTCTICHH
OKHCJICHUSI aTOMOB XUMHYECKUX
arieMeHTOB. OnpeaensTh
OKHCJIUTENh U BOCCTAHOBHTEIT.
PaccraBnars koadpuLrieHTs B
CXeMax MPOCTHIX OKUCIUTEITHHO-
BOCCTAHOBUTECIBHBIX PEAKIIHMA
METOJIOM JIEKTPOHHOTO OasiaHca.
HaOimronate XuMu4eckue

OTIBITHI TIO TUTAHY,

aHAJM3UPOBATh U JIENaTh

BBIBO/JbI.
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Ucnonw3oBate UKT  mina
CO37aHUs MOJICJIEH,
MOATOTOBKHU MpEe3CHTALUN,
TOKJIAJIOB TIO TEME.

BricTpanBath pa3BEPHYTHIE
MICbMEHHBIE

U YCTHBIE OTBETHI C ONOPOM Ha
uHbopMalMIO U3 ydyeOHUKA W
JIPYTrUX HUCTOYHHUKOB, B TOM
yucie Matepuera

Hroro no pazneny 15
PesepBHOE Bpemst 3
OBHUIEE YMCJIO YACOB 68
1O ITPOI'PAMME
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9 KJIACC
HaumenoBaunue
No KomuuecTBo OCHOBHBIE BUIBI JIEATEILHOCTHA
pa3ieioB U TEM Conepxanue o0ydeHuUs
/11 YacoB 00y4Jaronuxcs

y4eOHOro npeaMera

Pa3znea 1. BemecTBo 1 XUMHYeCKHE PeaKIIUU

1.1

IToBTOpEeHune 51
yriyOseHne 3HaHu
OCHOBHBIX

pasznenoB Kypca 8
KJjlacca

5

[lepnoguueckuii 3akoH. [leprnonnueckas
CHUCTEMa XUMHUYECKUX dneMeHToB JI. M.
MenaeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB
XMMHUYECKUX 3JIEMEHTOB MIEPBBIX TPEX
IIEPUOJIOB, KaJIUs, KAJIbIIUS U UX
COE€IUMHEHHUU B COOTBETCTBUH C
II0JIOKEHUEM DJIEMEHTOB

B [lepuonnyeckor cucremMe U CTpOCHUEM
UX aTOMOB.

Crpoenue BenecTBa: BUIbl XUMHUYECKOM
CBsI3U. THIBI KPUCTAUIMYECKUX PEMIETOK,
3aBUCHMMOCTb CBOMCTB BEILIECTBA OT TUIIA
KPUCTAJJIMYECKON PEMIETKU U BUAA
XuMH4YecKon cBsa3u. Knaccudukanuys u
HOMEHKJIaTypa HEOPTaHUYECKHUX
BelllecTB. XMMHYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIIUXCA K PAa3JTAYHBIM
KJIacCaM HEOPTaHUYECKUX COEAUHEHUM,
T€HETUYECKasl CBA3b HEOPraHNUYECKHUX
BEIIECTB. XUMUUECKUI IKCHEPUMEHM:

XapakTepu30BaTb XUMAYECKHUE DIIEMEHTBI
MIEPBBIX TPEX MEPUOAOB, KaIUs U KAJIbLIUS
10 UX NOJ0keHuIo B [leprnoanueckon
cucteme /1. . Menpeneena.
KnaccuduumpoaTs 1 Ha3bIBaTh
HEOPraHUYECKHUE BEIIECTBA U3YUYCHHBIX
KJIACCOB.

OnuceiBaTh oO1ue XUMHUYECKHUE
CBOMCTBA BEIIECTB PA3JINYHBIX KJIACCOB,
MOATBEPKJIAaTh CBOWCTBA MpPUMEpPaMU
MOJIEKYJISIPHBIX YPABHEHUN XUMHUUYECKUX
pEeaKLnil.

OnpenensaTs BUJ XUMUYECKOM CBSI3U U
THUI KPUCTAJUTMYECKOU PEIIETKH
BEILIECTBA.

[Iporno3npoBaTh CBOKMCTBA BEIIECTB B
3aBUCUMOCTH OT UX CTPOEHHUSI.
BricTpanBarh pa3BEPHYTHIE MMCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU Ha
nHpopMaIuio U3 yueOHUKa U
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Jlemoncmpayuu: 03HAKOMIIEHUE C
MOJIETISIMU KPUCTAJUTMYECKUX PELIETOK
HEOPTaHMYECKHUX BEIIECTB — METAILJIOB
U HeMeTayuioB (rpaduTa U aiMasa),
CJIOKHBIX BEUIECTB (XJIOpH]Ia HATPHSI)

CIIPABOYHBIX MATEPUAIOB, TPAMOTHO
HCIIOJIb30BaTh U3YUYECHHBIN MTOHITUNHBIN
amnrapar Kypca XuMuu

1.2

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHYIECKUX
peakuuii

Krnaccugukanus XMMHYECKUX pPEaKIHii
10 Pa3JIMYHBIM NpHU3HAKaM (10 YUCITY U
COCTaBY YYacTBYIOIIUX B pPeaKuu
BELIECTB, MO TEMIOBOMY 3 (DeKTy, no
U3MEHEHMIO CTENIEHEN OKUCIICHUS
XUMHUYECKHX AJIEMEHTOB, IO
00paTUMOCTH, 110 YYaCTHUIO
Karajauzaropa). IK30- U
SHAOTEPMHUYECKHUE PEAKIIHH,
TepMOXUMUYeCKre ypaBHeHus. [lonsaTue
0 CKOPOCTHA XMMHUYECKOU PEAKLIUH.
[Tonsitue 06 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX PEAKIIHSIX.
[ToHsITHE O TOMOTE€HHBIX U T€TEPOT€HHBIX
peakuusix. [lonsaTue o karanmse.
[ToHsiTHE O XUMUYECKOM PaBHOBECHHU.
@DaKTOpBHI, BIUAIOIIUE HA CKOPOCTh
XUMHUYECKOM peakluu U MOJI0KEHNE
XUMHUYECKOTO PABHOBECHSI.

OKMCIINTEILHO-BOCCTAHOBUTCIIBHEIC

PackpbIBaTh CMBICIT U3y4aeMbIX OHATHI
Y TIPUMEHSIThH 3TU MOHATUS MPU ONUCAHUU
CBOMCTB BEIIECTB U UX MPEBPAILICHUI.
KnaccudunmpoBaTs XuMHueCKue
PEeaKIUu M0 Pa3TuYHBIM IPU3HAKAM.
YcranaBnuBaTh 3aBUCUMOCTh CKOPOCTH
XUMUYECKOU PEaKIUU OT Pa3IMIHBIX
(hakTopoB.

[TIporao3upoBaTh BO3MOKXHOCTH
MPOTEKAHUSI XUMUYECKUX

MPEBPAILECHUN B pa3JIMYHBIX YCIOBUSX.
OrnpenensiTe OKUCIUTEND U
BocctaHoButelb B OBP.

CocTaBnAaTh IEKTPOHHBIN OalaHC
peaKkIuu.

[Tpon3BOANTH BBIUUCICHHS O
XUMHUYECKUM YPaBHCHUSIM.

YyacTBOBaTh B COBMECTHOM paboTe

B [1ape WUJIK TPYIIIE.

BricTpauBars pa3BEpHYThIEC NIMCHMEHHBIE
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peaKIyu, MEKTPOHHBIN OaaHC Y YCTHBIE OTBETHI C OIOPON Ha
OKHMCJIUTEIbHO-BOCCTAHOBUTEIBHOM MHGPOPMALMIO U3 y4eOHUKA U
peakuuu. CocTaBiIeHUE YPAaBHEHHI CIIPABOYHBIX MAaTCPHAIOB, I'PAMOTHO

WCIIOJIb30BATh U3yYECHHBIW MIOHATUNHBIN
anmnapar Kypca XuMuu

OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEeaKIuii ¢ UCTIONH30BAaHUEM METO/IA
AIIEKTPOHHOTO OanaHca.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Uccnenopanue 3aBUCUMOCTHU
CKOPOCTH XHWMHYECKOH peakIuu OT
BO3/ICHCTBHUS Pa3TUIHBIX (PaKTOPOB.
OMnBITHI, WLTIOCTPUPYIOIIHE PUMEPBI
OKHCJITUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3IOKEHUS, COCTUHEHHUS).
Bviuucnenus: xonmdecTBa BEIIECTBA,
00BEMa 1 MacChl pEareHTOB WM

MPOAYKTOB 10 YPABHECHUAM XUMHUUYECKUX
peakuui
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1.3

DNEKTPOIUTHYECKas
JUCCOLIHAITHS.
XUMHYECKUE
peaknuu B
pacTBopax

Teopus 3IEKTPOIUTHYECKON
TUCCOLAALINH. DIEKTPOJIUTHI U
HEXJICKTPOJINThI. KaTHOHBI, aHHOHBI.
MexaHu3M IHCCOLMALINY BEMIECTB C
Pa3IMYHBIMHA BUJAMUA XUMHYECKOM

cBa3u. Crenens nucconuanyu. CUIbHBIE

U ca0bIe AICKTPOJIUTHI.

Peakmiuu nonHoro oomeHa. YcioBus
MIPOTEKaHUS PEaKIIUi HOHHOTO OOMeHa,
MIOJTHBIE U COKPAIIEHHBIC HOHHBIC
ypaBHeHUs peakiuid. CBOWCTBA KUCIIOT,
OCHOBaHUU M COJICH B CBETE
IpeACTaBICHUN 00 IEKTPOTUTHICCKON
nucconuanuu. KayecTBeHHbIE peakiuu
Ha WOHBI. [IoHsATHE O THIPOIU3E COTEN.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanue 31eKTpONPOBOIHOCTH
pacTBOPOB BEILIECTB, ITpoliecca
JMCCOIMALIMKM KUCIIOT, IIeJIoUel U
coJiei (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPHUATIOB).

OnBITH, WLTIOCTPUPYIONINE PU3HAKU
MPOTEKAHUS PEAKIIUA HOHHOTO

obmeHa(oOpa3oBaHue 0CajIKa, BbIJICICHHAE

PaCKpLIBaTL CMBICJI U3Yy4aCMBbIX HOHHTI/If/'I,

a TAK)KE CMBICII TEOPUU
IIEKTPOIMTUYECKON AUCCOLUALIAH.
OOBACHATH NPUYUHBI

QJIICKTPOIIPOBOAHOCTH BOAHBIX PACTBOPOB

BEIIECTB, pPa3inyarh cladble U CUIIbHBIC
AIIEKTPOJIUTBHL.

CocTaBnsiTh ypaBHEHUS AUCCOIMALUA
KHCJIOT, IICJI0YeH U COJIeH, IOJIHBIE U
COKpalI€HHbIE  HMOHHBIC  YpPaBHEHUS
XUMUYECKUX peaKIuii HOHHOTO OOMEHa,
KpaTKUe HOHHBIC YpaBHEHUS MPOCTHIX
pEaKIMI TUAPOIINA3A COJEH.
XapakTepu3oBaTh 00UIME XUMHUECKUE
CBOICTBA BELIECTB Pa3IMYHbBIX KJIACCOB
Ha OCHOBE TEOPHUU ANEKTPOJIUTHUECKOU
JIMCCOLUALINY; TIOITBEPK1aTh CBOMCTRA
MIPUMEPaMH MOJIEKYIISIPHBIX U MOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIUH.
Pemate skcriepuMeHTaIbHbIE 33141 110

TEMC.

ILmanupoBare u

OCYILIECTBISATh  Ha
MPAKTUKE XUMHYECKHUE HKCIICPUMEHTHI,
MIPOBOJIUTH HAOJIONEHHUS, JIeJIaTh BBIBOIBI
o pe3ylbTaraM dSKCIEPUMEHTa IMpH
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rasza, 0Opa3oBaHHE BOJIbI).
Pacno3HaBanue HeOpraHM4eCcKux
BEIIECTB C MOMOIIBIO KAY€CTBEHHBIX
pEaKi HAa HOHBI.

JlabopamopHuwiti onvim:

N3ydyeHune npu3HakoB NPOTEKAHUS
peakI HOHHOTO OOMEHa B pacTBOpAx
AIIEKTPOJIUTOB (C 00pa3oBaHUEM OCAJIKa,
BBIJICJICHUEM ra3a, 00pa30BaHUEM BOJIbI).
lIpakmuueckas paboma: Ne 1. Pemienue
AKCIIEPUMEHTAJIbHBIX 33]1a4 110 TEME.

Buviyucnenus: no ypaBHeHUSIM
XAMUYECKUX PEAKIINN

IPOBEJACHUM JIaDOPATOPHBIX OIBITOB U
IPAKTUYECKHUX PadoT.

CrnenoBarb IpaBuiIaM 0€30MaCHOM pabOThI
B J1a00paTOpPUH MPHU UCTIOIb30BAHUN
XUMHUYECKOM MOCYAbl U 000PYI0BaHMS.
[IpoBOAUTE BBIYHUCIECHUS 10 XUMHYECKUM
YPaBHEHUSAM. ¥Y4acTBOBATH B COBMECTHOM
paboTe B mape Uiy rpyImie.

BrlcTpauBaTh pa3BEpHYTHIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM Ha
uH(pOpMaIHIO U3 yueOHHUKA U IPYTUX
MCTOYHUKOB MH(POpMAIIUU, B TOM YUCIIE

Nutepuera

Uroro no pazneny

17

Pasznen 2. HemeTa/iibl 1 X COeIMHEHUSA

2.1 | O6maga 4
XapaKTepUCTHKA
XAMHAYECKUX
2JIEMEHTOB

VIIA-rpynmsr.
I"asiorensr

OO6mas xapaKTepuCcTHKa TaJIOTCHOB.
Oc00EeHHOCTH CTPOCHHS aTOMOB,
XapaKTEPHBIE CTCTICHN OKUCIICHHSI.
CrpoeHue u pU3NIECKHUE CBONCTBA
IIPOCTHIX BEIIECTB — rajJOTCHOB.
XUMHUYECKUE CBOMCTBA HA TPUMEPE
xJopa (B3auMOJICHCTBHE C METaJNIaMH,
HEMETaJlJIaMH, I11eJI0YaMHu ).
XnopoBoaopon. CossiHast KMCIIO0TA,

OOBACHATH O0ITHE 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB HEMETAJJIOB U UX
COEIMHECHUN B MPEAEIax MajbIX
MEPUO/IOB U INIABHBIX MOATPYMI
[Teproanyeckoil CUCTEMBI XUMUYECKUX
AJIIEMEHTOB C YYETOM CTPOEHHUS UX
aToOMOB.

XapaxkTepu3oBarh (puznuecKue u
XUMHYECKHE CBOMCTBA MIPOCTHIX
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XMMHUYECKHE CBOMCTBA, MOJIyYEHHE,
IpUMEHeHue. JlelicTBue XJopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M YEJIOBEKA.
Baxueimme x10puabl 1 UX HAX0XKACHUE
B IIPUPOJIE.

Xumuyeckuii IKcnepumenm:

Jlemoncmpayuu:

OmnbIThl, OTpaxaroue Gu3nIecKue u
XUMUYECKHE CBOMCTBA TAJIOTCHOB U UX
COCTMHEHUM (BO3MOKHO MCIIOJIb30BAaHUE
BUJIEOMATEPHUATIOB).

O3HakoMJIeHHE C 00pa3aMu XJIOPHUIOB

(raJIOTeHHUJIOB).

JlabopamopHuiii onvim:

N3ydenune CBONCTB CONISTHOM

KUCIOTHI. [IpoBeneHne KaueCcTBEHHBIX
peaKuuil Ha XJIOPUA-UOHBI.
lIpakmuueckas paboma

No  2: TlomyuyeHuwe COJNSITHOM KHUCIIOTHI,
V3yUYCHHUE €€ CBOMCTB.

Buviuucnenus: no ypaBHeHUSIM
XUMUYECKUX PEaKINi, €CIIU OJIUH U3
peareHTOB JaH B U30BITKE

BEILIECTB raJOreHoB (Ha MPUMEPE XJI0pa)
U CJIO’KHBIX BEUIECTB (XJIOPOBOAOPO/A,
XJIOpUJa HATPHsl), CIOCOOBI UX
MOJIy4YEHHUsI, IPUMEHEHUE U 3HAYCHUE B
MPUPOJIE U KU3HU YEIOBEKa.
OnpenensiTe XJIOPUA-UOHBI B pacTBOPE.
[InanupoBaTh ¥ OCYHIIECTBISATH  Ha
IPAKTUKE XUMUYECKHUE SKCIIEPUMEHTHI,
OPOBOJIUTh  HAOIIONEHUS, Jienarb
BBIBOJIBI TIO pE3yJbTaTaM dKCIIEpUMEHTA
Opu  TPOBENCHWH  J1a0OpaTOPHBIX
OTIBITOB U MPAKTUYECKUX PabOT.
CrnenoBars mpaBuiIam

Oe3omacHoi pabOTHI B

naboparopuul Mpu

UCTIOJIb30BaHUHM XUMHUYECKON

MOCYIbI U 000PY/I0BAHMUS.

BricTpauBaTh pa3BEpHYThIE MTUCEMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOW Ha
uH(pOpMaIHio U3 yaeOHUKA U
CTHPaBOYHBIX MaTepHAIOB, TPAMOTHO
HCIIOJIb30BAaTh U3YYEHHBIW MIOHATUIHBIN
anmapar Kypca XuMuu
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2.2

OO6mas
XapaKTEepUCTUKA
XHUMHAYECKUX
areMeHToOB VIA-
rpynnsl. Cepa u eé
COE€IUHCHUSA

OO6mrast xapakTepucTHKa 3J1eMeHTOB VIA-
rpymnmnbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTEPHBIE CTEIIEHU OKUCIIEHUSI.
Crpoenue u pu3nyecKue CBOMCTBa
IIPOCTBIX BEUIECTB — KUCIOPOAA U CEPBL.
AJIOTpOIHbIE MOU(DUKAIIUU KACTIOPO/Ia
1 cepbl. XUMHYECKHE CBOVICTBA CEPHI.
CepoBonopos, cTpoeHue, PU3ndecKue u
XMMHUYECKHE CBOMCTRBA.

Okcuapl  ceppl  KAaK  NIPENCTaBUTEIN
KHCJIOTHBIX OKCHUJIOB.

CepHas kucnora, Gpu3ndecKue u
XUMUYECKHE CBOWCTBA (00II1e Kak
IpECTaBUTENS KIIacca KUCIOT U
cnenupuueckue). XuUMUIECKUe
peaxiuu, Jiexalirue B OCHOBE
MPOMBIIIEHHOTO CII0CO0a MOTy4YeHHUS
cepHoil kuciotsl. [Ipumenenune. Conu
CEPHOM KUCIIOThI, KAYECTBEHHAS PEAKIIHS
Ha cynbdar-uoH. Haxoxxnenue cepsl u
€€ COCIMHEHNUI B IIPUPOJE.
XUMUYECKOe 3arps3HEHNE OKPYKAFOIIeH
CpeIlbl COSTUHEHUSMH CEePhI (KUCIOTHBIC
JIOXK T, 3arps3HEHUE BO3AyXa U
BOJIOEMOB), CITOCOOBI €T0

OOBsACHATH OOIIHE 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3JIEMEHTOB VIA-
IPYIIIBI ¥ UX COEIMHEHUN C YYETOM
CTPOEHHUSI X aTOMOB.

XapaktepusoBath (PU3HUUECKUE U
XUMHYECKUE CBOMCTBA MPOCTOTO
BEIIECTBA CEPBI U €€ COCTMHECHUI
(cepoBozopozaa, OKCUIOB CEPbI, CEPHOU
KHUCIIOTBI, CYJIb(aToB), CHOCOOBI UX
MONTy4YeHUs!, MPUMEHEHUE U 3HAYCHHUE B
IPUPOJIE U KU3HU YEJIOBEKA.
OnpenensiTe HATMYKUE CyIb(PaT-HOHOB B
pacTBope.

OOBACHATh  CYIIHOCTh  JKOJOTUYECKHUX
npoOyieM, CBA3aHHBIX C MepepadoTKOM
COCJIMHECHUH CEPBI.

[ImanupoBaTh U OCYIIECTBISATH Ha
MPAKTHKE XUMUYECKHE IKCIIEPUMEHTHI,
IPOBOJIUTH HAOIIONEHUS, 1E1aTh BBIBOAbI
10 pe3yibTaTaM dKCIIepUMEHTA.
CrnenoBars mpaBuiIam 06e30mMacHON
paboThI B TabOpaTopuu Tpu
UCIIOJIb30BaHUHN XUMHUYECKON

MOCY/IbI U1 000PYIOBAHMUS.
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PEIOTBPAILICHHUS.
Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakomiieHHE ¢ 0Opa3iiaMu Cephl U €&
COEAUHEHUSIMU (BO3ZMOXKHO
WCTIOJIb30BAHUE BUJICOMATEPHUATIOB).
HabGmtonenue npoiiecca o0yriuBaHus
caxapa Moy AeiCTBUEM
KOHILICHTPUPOBAHHON CEPHOM KUCIIOTHI.

JlabopamopHnvie  onvimwui:  U3yueHue
XUMUYECKUX  CBOWCTB  pa30aBlICHHOU
CEepHOM KHUCJIOTBI. [IpoBenenue

KaueCTBEHHOM peakuuu Ha Cyib(aT-uoH
U HaOJIIO/ICHHE MpU3HaKa €€ MPOTeKaHUs

[Tpon3BOANTH BHIYUCIEHUS 11O
XUMHYECKUM YPABHEHHUSIM.
Hcnonp30Barh NpH BBINOJIHEHUH
y4eOHBIX 3aIaHUM TEKCThl yUeOHUKA,
CIIPABOYHBIE MATEPUAIIBI
(ITeproanueckyro CUCTEMY XUMUYECKUX
anemenToB J1. 1. Menaeneesa, Tabnuiry
PacTBOPUMOCTH KUCJIOT, OCHOBAHUH U
COJIEN B BOJIE, AIIEKTPOXUMUYECKUN Pl
HanpspKeHU MetaiioB). Mcnonab30BaTh
P BHITIOJIHEHUHU YUYE€OHBIX 3aJIaHUU U B
IIPOLIECCE UCCIEN0BATEIBCKOU
JESITETbHOCTH HAYYHO-TIOMYJISIPHYIO
JIUTEPATYPY XUMUUYECKOTO COAECPKAHUSI,
CIIPaBOYHBIE MaTepHUabl, pECypChI
Nutepuera

50



®enepanbHas padoyas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi ypOBEHB)

2.3

O6mmas
XapaKTepUCTHKA
XUMHYECKUX
3jeMeHTOB VA-
rpynmsl. A30T,
dbocdop u ux
COCIMHCHUS

OO6m1as xapakTepucTUKa 3JIEMEHTOB VA-
rpynnbl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTEepHbIE CTETICHU OKUCIICHHUS.

A3OT, pacpocTpaHeHue B IPUPOJIE,
bu3nYecKre U XMMHUYECKHE CBOMCTBRA.
Kpyrosopor azora B npupoze.

AMMHaK, ero Gpu3nuecKue 1 XUuMUIECKUe
CBOMCTBA, MOJYyYECHHUE U PUMEHEHUE.
Conu aMMOHUS, UX PUBHYECKUE U
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHUE.
KauecTBeHHas peakiiysi Ha HOHbI
aMMOHHUSI.

A30THass KuCloTa, €€ TOIIyYCHHE,
¢dbuznyeckue U XUMHYECKHE CBOICTBa
(oOmme Kak mpeacTaBUTENS Kilacca
KHUCJIOT u crienuduyeckue).
Hcnonp30BaHue HUTPATOB U COJICH
aMMOHHUSI B KayeCTBE MHHEPAJIbHBIX
ynoOpeHuil. XUMHYECKOe 3arps3HCHHE
OKPYXAIOILIEH CpeApl COCAUHEHUSIMU
asoTa (KMCIOTHBIE TIOXK]IH,
3arps3HEHUE  BO3[yXa, TMOYBBl U
BofoéMOB). ®Docdop, amIOTPOIHBIC
moaudukamuu docdopa, puzndeckue
U Xumuyeckue cBoictBa. Okcun

OOBsACHATH OOIIME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB AJIEMEHTOB V A-
IPYIIIBI ¥ UX COEIMHEHUN C YYETOM
CTPOCHHUSI X aTOMOB.

XapaktepusoBath (PU3HUUECKUE U
XUMHUYECKHAE CBOMCTBA MTPOCTHIX BEIIECTB
azota u pocdopa U UX COCTUHECHHI
(amMmmMmaka, cojieli aMMOHHMS, a30THOM
KHCIIOTBI, HUTpAToB, okcua pocdopa (V)
u hochopHoit KUCIOTHI, hocdaros),
CIOCOOBI MX TTOYYCHUS, IPUMECHCHHE H
3HAYEHUE B IPUPOJIC U KU3HU YEIIOBEKA.
OmnpenensaTe HOHBI aMMOHUS U
dbocdarronsl B pacTBOpE.

OOBSCHATH CYITHOCTh YKOJIOTHICCKHIX
po0JIeM, CBSI3aHHBIX C HAXOXK/ICHUEM
coelMHeHui a3ota u ¢pocdopa B
OKpY>Karolleu cpeae.

[TmanupoBaTh U OCYIIECTBISATh Ha
MPAKTUKE XUMUYECKUE

AKCIIEPUMEHTHI, TPOBOIUTH
HaOJII0ICHNUS, JIeJIaTh BBIBOBI 10
pe3yapTaTaM dKCTIIEPUMEHTA MPU
MPOBEICHUN JJa0OPATOPHBIX OIBITOB

U TIpaKTU4eCKoi paboThl. Clie0BaTh
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dochopa (V) u docdopras kuciora,
bu3NUecKre U XUMHUYECKUE CBOMCTBA,
MOJTy4YCHHUE. Hcnonb3zoBanue
dbocharoB B KauecTBe MHHEPATBHBIX
yI0OpeHUIA.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3zHakomiIeHHE C PU3NYECKUMU
CBOIICTBaMU a30Ta, pocopa u ux
COCTMHECHUH (BO3MOYKHO UCITOJIb30BAHHE
BUJIeoMarepuasoB). O3HaAKOMIICHHE C
oOpa3ziaMu a30THBIX U (HocPOpHBIX
yI0OpEeHUiA.

[Tomyuenue, coOnpanue, pacrio3HaBaHUE
Y U3yYECHHUE CBOMCTB aMMHAaKa.
B3auMopenicTBrue KOHLIEHTPUPOBAHHOM
a30THOM KHUCJIOTBI C MEIbIO (BO3MOXKHO
WCITOJIb30BaHNE BUACOMATEPHUAIIOB).
JlabopamopHuie onvimbi:

[IpoBeneHne KadyeCTBEHHBIX PEaKIIUN
Ha WOH aMMOHHUS W (ocdar-uoH, H

HN3YUYCHHUC IIPHU3HAKOB NX ITPOTCKAHHA.

Ilpakmuueckas paboma Ne 3: Tlonyuenue

aMMUaKa, U3y4YEeHHE €r0 CBOMCTB.

npaBuiiaMm 0e30macHoi paboThI B
7abopaTopuu MPHU UCIIOIH30BAHUHT
XUMHYECKOU MOCYbI U

o0opynoBanus. [Ipon3BoauTh
BBIYUCIICHUE 110 XUMUYECKUM
ypaBHeHUsIM. M crionb30Bath rnpu
BBITIOJTHEHUHY YUYE€OHBIX 3aIaHUI

TEKCThI yUeOHUKA, CIIPABOYHbBIC
MaTepHuaIbl

(mepUoOANYECKYI0 CUCTEMY XUMUYECKUX
anemenToB /1. 1. Menaeneesa, Tabnuiry
PacTBOPUMOCTH KHCIIOT, OCHOBAaHUU U
COJIEU B BOJIE, MEKTPOXUMHUYECKHUM PsIlL
HaIps>)KEHU METaJIIOB)
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Buiuucnenus: 1o ypaBHeHUSIM
XAMHUYECKUX PEAKIUN
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2.4

Oo6mas
XapaKTEepUCTUKA
XUMHUYECKUX
aneMeHToB [VA-
IPYIIBL. YIIIEPOI U
KPEMHUU, U UX
COEAMHEHUS

OO6m1ast xapakTepUCTUKA SJIEMEHTOB
IVA-rpynnbsl. OcoGeHHOCTU CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIEHU
OKHUCJICHUSI.

VYriepon, amioTpormHble MOTU(PUKAINH,
pacrpoCcTpaHeHHe B IpUpoje,
bu3nUecKue U XMMHUYECKHUE CBOMCTBA.
Ancopbuusa. Kpyrosopot yriepoga B
PUPOJE.

Oxkcupl ymiepoaa, ux puzndeckue u
XMMHUYECKHE CBOMCTBA, JCHCTBUE HaA
YKUBBIE OpPTraHU3MBI, OTYYEHUE U
MIPUMEHEHUE. DKOJIOTUYECKUE
poOJIEMBbl, CBSI3aHHBIE C OKCHUIOM
yrepona (IV), runoresa ro6aisHOTO
MOTEIUICHUS KJIMMaTa, TapHUKOBBIN

ahPexT.

VYronwpHas KMCJIOTa U €€ COJM, UX
dbu3nYecKre U XUMUYECKHEe CBOMCTRA,
MOJTyYEHUE U PUMEHEHUE.

KauecTBeHHas peakus Ha
kapOoHaTtnoHbI. Vcronb3oBanue
KapOOHATOB B OBITY, MEIUIIUHE,
MIPOMBIIIICHHOCTH U CEITBCKOM

xo3sicTBe. [lepBoHavyabHbIC TOHITUSA

OOBsACHATH OOIIME 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3JIEMEHTOB [V A-
IPYIIIBI ¥ UX COEIMHEHUN C YYETOM
CTPOEHHUSI X aTOMOB.

XapaktepusoBath (PU3HUUECKUE U
XUMHUYECKHUE CBOMCTBA MIPOCTHIX BEIIECTB
yIepoaa U KpEMHUS U UX COCAUHECHUHN
(OKCHIOB yTIIepo/ia, YTOJAbHON KUCIIOTHI,
KapOOHATOB, OKCHUIa KPEMHUSI,
KPEMHUEBOM KHUCIIOThI, CUIIMKATOB),
CHOCOOBI UX MOJyYEHUs, IPUMEHEHUE U
3HAYEHUE B IPUPOJIE U KU3HU YEIIOBEKA.
OOBACHATH NPUYNHHO-CIIECTBEHHYIO
CBSI3b: CTPOEHHUE BEILIECTBA — CBOMCTBA
— IPUMEHEHUE — Ha NIpuMepax
COEMHEHNH YITIEPOAA U KPEMHHUS.

OnpenensiTe KapOOHAT- U CHIIMKAT-UOHBI B

pacTBope.

OOBICHATH CYITHOCTD SKOJIOTHYSCKUX
po6JIeM, CBSI3aHHBIX C HAXOXKICHUEM
YIJIEKUCIIOTO Ta3a B OKPYXaroUIEn cpeie.
[TonTBepkMaTh 0COOEHHOCTH COCTaBa
OPraHUYECKUX BEIIECTB IPUMEpPaMU
MPOCTHIX COCTUHEHU (METaH, dTaH,
ATUJICH, alleTUJICH, dTAHOJ, TNIUIEPHH,
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00 OpraHUYECKUX BEILECTBAX KaK O
COCUHEHMSIX yrieponaa (MeTaH, 3TaH,
STHJICH, alleTUJICH, STaHOJ, ITIUIEPHH,
YKCYCHAsI KUCJIOTA).

[TpupoaHbIE NCTOYHUKH YITIEBOAOPOAOB
(yroub, mpUpOIHBIN Ta3, HE(PTH),
IPOAYKTHI UX nepepadoTKu (OEH3UH), UX
pOJIb B OBITY ¥ IPOMBIIIJICHHOCTH.
[TonsiTe 0 OMOTOTNYECKU BaXKHBIX
BEIIECTBAX: KHUPaAX, OCNKax, YIIeBOAaX —
U UX POJIM B KU3HU YEJIOBEKA.
MarepuanbHOe €TMHCTBO OPTaHUIECKUX
¥ HEOPTaHUYECKUX COCTMHEHUH.
Kpemnuii, ero ¢pusznueckue u
XUMHYECKHE CBONCTBA, MOyYCHUE U
npuMmeHenne. CoeTuHEHUS] KPEMHUS B
npupoae. O01iure npeacTaBieHus: 00
okcuze kpemuus (IV) u kxpeMHueBon
KHCTIOTE.

Cunmkarbl, UX HCIIOJIb30BaHUE B OBITY,
MEIMILIUHE, TPOMBIIUIEHHOCTH.
BaxHeiimme cTpouTeNIbHbIE MaTEPUAIIBL:
KepaMHKa, CTEKJI0, IEMEHT, OETOH,
*)ene300eToH. [Ipo6nemsr 6e30macHOTO

YKCYCHAsl KUCJIOTa), B3AUMOCBSI3b
HEOPTaHUYECKUX COCMHEHUI yIIIepoaa U
OpTraHUYECKUX BEILIECTB.

OnuceIBaTh poJib OCJIKOB, KUPOB U
YIJI€BO/IOB B (DYHKIIMOHUPOBAHUU KUBBIX
OpPraHU3MOB, COCTAB MPUPOAHBIX
HMCTOYHHUKOB YTJIEBOJOPOAOB, UX POJIb B
OBITY U MPOMBIIIUICHHOCTH.

[IpoBOAUTHL BBIYUCIICHUS MO YPaBHEHUSIM

XUMHYECKUX PEAKIUN.

[ImarupoBaTh U OCYIIECTBIATh Ha
MPAKTUKE XUMUICCKHUE IKCIICPUMEHTHI,
MPOBOAUTH HAOIIONECHUSI, IETaTh BHIBOIbI
MO pe3yJibTaTaM dKCIEpUMEHTA MpU
MPOBEICHUN JJaOOPATOPHBIX OIBITOB H
MPaKTUYECKUX PadoOT.

CrnenoBarb mpaBuiam 06e30MacHON
paboThI B J1abopaTopuu Npu
UCITOJIb30BAHUHM XUMUYECKON

MOCYIbI U 000PY/I0BAHMUS.

Hcnonp30BaTh Mpy BHITIOJIHEHUN
y4eOHBIX 3aJaHUN TEKCThl yUCOHUKA,
CIIPaBOYHBIC MaTEPHUAIIBI
(ITeproarueckyro CUCTEMY XUMHUYECKUX
anemeHnToB J1. V1. MenneneeBa, Ta0nuiry
PaCTBOPUMOCTH KHCIJIOT, OCHOBAaHUM U
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UCITOJIb30BAHUS CTPOUTEIBHBIX
MaTepUasioB B MOBCEIHEBHOM KU3HHU.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

Monenu KpUCTaIUNINYECKUX PEMIETOK
anmMasa, rpadura, QymiepeHa.
O3HaKkOMJIEHHE C ITPOLIECCOM afcopOLun
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOKWCTBOM
IIPOTHBOra3a.

O3HaKoOMIJIEHHE C IPOLYKIHEH
CUJIMKATHOW MTPOMBIIIJIEHHOCTH
(Buneomarepuanbl: cuinrkaTHas
MIPOMBIIIJIEHHOCTD ).

Mogenu MOneKyn OpraHuYeCcKuX
BELIECTB.

JlabopamopHuwiii onvim:

[Tonyuenwue, cobupanmue,
pacro3HaBaHWE W M3yYCHHE CBOWCTB
YIJIEKUCIIOTO rasa. [IpoBenenue
Ka4eCTBEHHBIX peaKkluii Ha KapOoHaT U
CHWJIMKAT-UOHBl U W3YYCHUE TPU3HAKOB
WX MPOTCKAHUS.

Ilpakmuueckue pabomul:

coJiel B BOJIE, DJIEKTPOXUMHUECKUHN Psifl
HapPsHKEHU METAIIIOB)
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No 4. TlomydyeHue YIIEKUCIOTO Tasa,
M3YUYCHHUE €0 CBOMCTB.

Ne 5. Pemienue skcriepuMeHTaIbHbBIX
3a7a4 1o teme «Baxknenme
HEMETAJUTBI U UX COCTUHEHUSI
Buviuucnenus: no ypaBHEHUsAM
XAMHUYECKUX PEaKIUN

Hroro no pazneny 25
Pasnen 3. MeTaiibl M X COEIHMHEHMS
3.1 | OOmue cBOMCTBA 4
METaJIOB

OO6m1ast XxapakTepUCTHKa XUMHUYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM MX
nosokeHus B [lepuonnueckon cucreme
XUMHYECKUX AIIEMEHTOB

JI.1. MenaeneeBa U CTPOCHUS aTOMOB.
Crpoenue MetaminoB. Merammnueckas
CBSI3b u MeTaJTnYecKas
KpUCTAJUIMYECKas PELIETKA.
DNEKTPOXUMUYECKUIN DS HATPSKEHUI
MeTaJI0B. DU3MYECKUE U XUMUYECKUE
cBoiicTBa MeTaiu1oB. OO1HE CIOCOOBI
noytydeHus metasuioB. [lonsitue o
KOPPO3UU METAJIOB, OCHOBHBIE
crocoObI 3alIUThI UX OT KOPPO3UHU.
CnnaBsl (CTasb, YyTyH,
TIOPATIOMUHUNA, OpOH3a) U UX

PackpbIBaTh CMBIC U3y4a€MbIX MOHITUI
Y TIPUMEHSTH ATU TIOHATHUS TIPU
OTMMCAaHUU CBOMCTB BEIIECTB U UX
npeBpaiieHnii. OObSICHATH 001IHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
AIIEMEHTOBMETAIIOB U UX COEANHEHUN C
YYETOM CTPOCHUS UX aTOMOB.
XapaxkTepu3oBaTb CTPOCHUE METAJIOB,
oO1ue pu3ndecKre 1 XUMUIECKUE
CBOWCTBa METAJIJIOB.

Xapaktepu3oBaTrh 001He CIIOCOObI
MOJTYYEHUSI METAJIOB.

OnuchIBaTh CIOCOOBI 3aIIUTHI METAJLIIOB
OT KOPPO3UH.

CrnenoBath npaBuiiaM 0e30MacHOM
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pUMEHEHHUE B OBITY U
IPOMBIILIEHHOCTH.

Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

OOGpa3iibl METAJJIOB U CIUIABOB.

N3ydenue pe3ynpTaToB KOPpPO3UH
METaJI0B (BO3MOXKHO MCITOIb30BaHUE
BUJIEOMaTepuaioB). JlabopamopHuvle
ONbIMbL:

O3HakomiieHHE ¢ 00pa3laMi METAJUIOB U
CILJIaBOB, MX (DM3WYECKUMU CBOMCTBAMHU.
Buiyucnenusa: o YPaBHEHUSAM
XUMUYECKUX PEaKIui, €CIu OJIUH U3
pEareHTOB COACPKUT MPUMECH

paboTHI B JaOOpaTopuu mpu
WCITOJIb30BAHUH XUMUYECKOH TIOCY/IBI U
o0opyIoBaHUS.

[Ipon3BONUTH BEIYUCIICHHSI TIO
YpaBHEHUSAM XUMHYECKUX PEaKIUH,
€CJIM OJIMH U3 PEarcHTOB COJCPIKUT
MIPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe B
nape WA TpyTie.

Hcronb30Barh Mpy BHITIOJIHEHUN YY€OHBIX
3a/IaHUM TEKCThl yUeOHMKA, CIIPABOYHBIC
MaTepHuabl

(ITepuomueckyto CUCTEMY XUMHUYECKHUX
anemenToB JI. 1. Menaeneesa, Tabnuiry
PacTBOPUMOCTH KUCJIOT, OCHOBAHUH U
COJIEU B BOJIE, MMEKTPOXUMHUYECKHUM PsIlL
HaIps>)KEHU METaJIOB)

58




®enepanbHas padoyas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi ypOBEHB)

3.2

Baxnenimune
METAJUIBI U UX
COEIUHEHUA

16

[[lenouHbIe METAJJIbL: IOJ0XKECHUE B
[Tepuonnueckoi CHCTEME XUMUYECKUAX
anemeHTOB JI.U. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXKJICHUE B PUPOJIE.
DOU3NYECKUE U XUMUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kaiusi). OKCUIbI
Y TUJIPOKCHUJIbI HATPUS U KaJus.
[IprmMeHeHne METOYHBIX METAIIIOB U UX
COE€IMHEHUH.

[[{erouHO3EMENBHBIE METAJIJIBI MATHUI U
KaJIbLUK: TIOJIO)KeHUE B [leprnoanueckon
CHUCTEME XMMHUUYECKHUX DJIEMEHTOB

JI.1. MenpaeneeBa, CTpPOEHHUE UX AaTOMOB,
HaxXOXJeHUE B mpupoae. u3ndeckue u
XHUMHYECKUE CBOMCTBA MarHus 1
Kaablus. Baxkuenme coequHeHus
KaJbLUs (OKCU, TUIPOKCHU]I, COJIN).
JKécTKoCTh BOIBI U CITOCOORI €€
YCTpaHCHUA.

ATIOMUHUI; TIOJ0XKEHHUE

B [leproanyeckoit CHCTEME XUMUYECKUX
anemeHTOB J[.U. MenneneeBa, ctpoeHue
aroMa, HaXOXJICHUE B IIPUPOJIE.
Du3NYECKUE U XUMUYECKHUE CBOMCTBA
aTIOMHHUSA. AM(pOTEpHBIC CBOMCTBA

OOBsACHATH OOIIME 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOMCTB AJIEMEHTOBMETAIIIOB
Y UX COCIMHEHHUH B TPyINax C YYETOM
CTPOEHHSI X aTOMOB. XapaKTEpH30BaTh
dbusznyeckrne u XUMUYECKHUE CBOMCTBA
MPOCTBIX BEMIECTB METAIIOB U UX
COETMHEHUH (OKCHJIOB, TUAPOKCHUIOB,
coJiei), CriocoObl X MOTYYEHUS,
NPUMEHEHUE U 3HAYCHHUE B MPUPOAE U
’KU3HU YeJI0BEKa. YCTaHABIUBATh
IIPUYUHHO- CJIIEACTBEHHYIO CBA3b!
CTPOEHUE BEIIECTBA — CBOMCTBA —
MPUMEHEHHUE — Ha IPUMEpaxX U3y4aeMbIX
BelecTB. Pacno3HaBaTh ¢ MOMOIIBIO
Ka4eCTBEHHBIX PEAKIMI HOHBI METAJIOB:
MarHusi, Kajablus, aTFOMUHUS, IUHKA,
xenesa (1) u xxenesa (I11), meau (11).
JloxasbiBaTh aM(OTEPHBIN XapaKTep
OKCHJIOB U THAPOKCUIOB AIIFOMUHUS U
nuHKa. [ImanupoBare U OCyIECTBISATh
Ha MPAKTUKE XUMUYECKHE
HKCHEPUMEHTHI, TPOBOIUTH HAOIIOACHHUS,
JienaTh BbIBO/IBI IO pe3yJbTaram
HKCIIEPUMEHTA ITPU POBEAECHUHU
71a00paTOPHBIX OMBITOB U MPAKTHUYECKUX
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OKCHJIa U TUAPOKCHUIA AITFOMUHUSL.
Kenezo: nonoxenue B [lepruognyeckon
CHUCTEME XUMHUYECKUX d1eMeHnToB J[. 1.
MenaeneeBa, CTpOEHHUE aTOMA,
HaxoXJAeHue B npupoe. Pusndyeckue u
XUMUYECKHE CBOMCTRA kee3a. OKCUabL,
rUAPOKCUIBI U conu xenesa (I11) u
xenesa (III), ux coctas, cBOMCTBA U
MOJIyYEHUE.

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

Oco06eHHOCTH B3aUMOJICHCTBUS OKCH/IA
KJIBIUS U HAaTPHUS C BOAOU (BO3MOXKHO
HCTIOJIb30BAHUE BUICOMATEPHUATIOB).
OkpainvBaHue MJIaMeHU HOHAMU HaTpHs,
KaJIMS ¥ KaJablus (BO3MOYKHO
HCIIO0JIb30BaHNE BUICOMATEPUAIIOB)
HccnenoBanme cBOMCTB KECTKOU BOJIBI.
IIpouiecc ropeHus xkesne3a B KUCIOPOAE
(BO3MO’KHO HCTOJIb30BAHUE
BHJICOMATEPHAJIOB).

JlabopamopHvie onvimoi:

[IpoBeneHne kaueCTBEHHBIX peaKlMil Ha
WOHBI (MarHus, KaJibIys, aJFOMUHUS,
1MHKa, xenesa (II) u xenesa (III), menu

pabor.
CrnenoBars mpaBuiamM 06€30MacHON

paboTHI B 1TA0OpATOPUHU TIPH
UCITIOJIb30BAHUM XUMHUYECKON
MOCYIbI 1 000PYIOBAHMUS.
[Ipon3BOAUTH BHIYUCICHUS TI0
XUMUYECKUM YPABHEHUSIM.
Y4acTBOBaTh B COBMECTHOMU
paboTe B mape Wiu rpyririe.

BrIcTpauBaTh pa3BEpHYTHIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONTIOPOU HA
MH(GOPMAIUIO U3 YUEOHUKA U CIIPAaBOYHBIX
MaTepuagoB, TPAMOTHO UCIIOIb30BaTh
V3YUYCHHBIN NTOHATUMHBIN anmnapar Kypca
XUMUHU
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(IT), onucanue NpU3HAKOB UX
MPOTEKAHMUSI.

HccnenoBanne aM(pOTEpHBIX CBOWCTB
TUAPOKCUIA ATFOMUHUS U TUIPOKCHIA
[UHKA.

IIpakmuueckue pabomol:

Ne 6. JKEcTKOCTH BOABI U METOABI €€
yCTpaHEHHUS.

Ne 7. Pemenune sxcriepuMeHTaIbHBIX
3a1a4 1o Teme «BaxkHeilre MeTauibl U
UX COCTUHEHUS.

Boiuucnenus: mo ypaBHEHUAM
XUMUYECKUX PEAKIUH, €CIIU OJIUH U3

pe€arcHToB AaH B M30BITKE WU COACPIKUT
IIPpUMCCHU; MacCOBOM JOJIM BBIXOJa

POJIyKTa PeaKIuu
Uroro no pazneny 20

Pasznen 4. Xumus u okpyxawiuas cpeaa

4.1  Xumus u 3 BemecTBa u marepuansl B IOBCEAHEBHOM | XapaKTepU30BaTh POJb XMMUU B

OKpYy»XKarolas cpea

YKA3HHU 4yesioBeka. be3onacHoe
VCIIOJIb30BAHUE BELIECTB U XMMUYECKUX
peakuuii B ObITy. [lepBas momols npu
XUMHYECKUX O0KOTAX U OTPABJICHUSX.
XHWMHUYECKOE 3arpsA3HEHNE OKPYKAIOLIEH
cpenbl (mpeaesbHas J0myCcTUMast

pasTUYHBIX cepax AesATeITbHOCTH
JIIOJICH, OCHOBHBIC BEIIISCTBA U
MaTepHalibl, MPUMEHSIEMbIC B KU3HH
COBPEMEHHOTO YeJIOBeKa.

OOBACHATH YCIOBUS O€30MaCHOTO
WCITOJIb30BAHMS BEIICCTB U XUMHYECKUX
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KOHLCHTpAaln:A BCUICCTB. Pons xumuu B
PCUICHUHN 3KOJIOTHUYCCKUX HpO6J'I€M.

Xumuueckuii IKcCnepumernm:

Jlemoncmpayuu:
Nzyuenue 00pasmos MaTepuasIoB
(cTekuo, CILJIaBBI METaJLIOB,

MOJIMMEPHBIE MaTepHAaIIbI)

peaxiuii B ObITY.

AHaM3UpOBaTh U KPUTUUECKU
OLICHUBATh UH(POPMAIUIO O BIUSHUU
MIPOMBIIIJIEHHOCTH, CEJIbCKOTO XO351CTBa,
TPAHCIIOPTa U Ap. HA COCTOSHUE
OKPYKaroIIEN Cpebl.

YMeTh OKa3bIBATh MEPBYIO IOMOIIb IIPH
XUMHYECKUX 0KOTAX U OTPABICHUSX.
[IpuHuMaTh yyactue B 00CyKJIeHUU
poOeM XUMUUECKOM U SKOJIOTUYECKON
HAIIPABJIEHHOCTH, BHICKA3bIBaTh
COOCTBEHHYIO MO3ULUIO IO NpodiIeMe 1
IIpeIaraTb BO3MOXKHBIE ITyTH €€
peleHus

Uroro no pazneny: 3
PezepBHOE Bpemsi 3
OBIIIEE YNCJIO YACOB 68

I10 [TIPOI'PAMME
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