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denepanbHas pabouas mporpaMma Imo yueoHomy npeamety « Xumus» (0a30Bblit
ypoBeHb) (mpeaMeTHas 001acTh «ECTeCTBEHHO-HAYYHBIC MPEAMETHI») BKIIIOYACT
MOSICHUTEIBHYIO 3aMKMCKY, COIepKaHne 00yUeHHs, TUTAHUPYEMbIC PE3yJIbTaThI
OCBOCHUS TIPOTPaMMBbI 10 XUMHUH, TEMATHICCKOE TJIAHUPOBAHHUE.

[TosicHuTenbHAS 3amUCKa OTpakaeT OOINME LEIM M 3aJa4d W3YYCHHS XHUMHH,
XapaKTEPUCTHKY TCHXOJOTHYCCKUX MPEANOCHUIOK K €€ H3YyYeHHI0 OO0YYaroI[MMHKCS,
MECTO B CTPYKType Y4eOHOro IlaHa, a TakKe MOAXOAbI K OTOOpY coaep)kaHHs, K
OIPEICIICHUIO TUIAHUPYEMBIX PE3yJIbTATOB.

Conepxanne OOydYeHHS PacKpbIBaeT CoOJAep)KaTeIbHbIC JUHHH, KOTOpPBIC
HpEeIaraloTcs Uil 00s13aTeIbHOTO U3YUeHHs B Ka)JIOM KJIacce Ha YPOBHE OCHOBHOT'O
o01ero oOpa3oBaHusI.

[TnaHupyembie pe3yiabTaThl OCBOCHHS MPOTrpaMMbl IO XHMHH BKIIIOYAIOT
JUYHOCTHBIC, METAIpPEAMETHBIC PE3yJIbTaThl 32 BECh IMEPHOJ OOYYCHHS HA YPOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHus, a TAKXKE MPEAMETHBIC JOCTHKCHUS 00y4aroIIerocs 3a

KaXX]IbIN TOJT 00y4CHHUS.

HOACHUTEJIBHAA 3AIINCKA

[Iporpamma o XMMuUM Ha ypOBHE OCHOBHOTO 00II[ero 00pa30BaHUs COCTABJIEHA Ha
OCHOBE TpeOOBaHUM K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl
OCHOBHOTO 00111er0 00pa3oBanus, npeacraBieHHsx B ®I'OC OO0, a Takke Ha OCHOBE
denepanbHOl pabodeil mporpaMmMbl BOCIUTAHUS U ¢ Y4ETOM KOHIEIIIUU MPENoaaBaHus
ydeOHOro mnpeamera «XuUMHs» B 00pa3oBaTeIbHBIX oOpraHusamnusx Poccuiickoit
denepanum.

[Iporpamma mo xumMuu pa3paboTaHa ¢ IENbIO OKA3aHHUSI METOIUYECKON MOMOIIU
VUHUTEIIO B CO3/IaHUU paboyeii mporpaMmbl 10 Y4eOHOMY MTPEAMETY.

[Iporpamma mo xumMuu Ja€T MPEACTABICHHE O LEIX, O0IIel cTpaTerun 00ydeHus,
BOCIIUTAHUS W  pa3BUTHSA  OOydYarommxcs CpeACTBaMU  Y4EOHOTO  MpeaMmeTa,
yCTaHABIMBAET  O0s3aTeIbHOE  TPEIMETHOE  COJEp)KaHWe,  IpeaycMaTpuBaeT
pacrpeereHue ero mno KiaccaM U CTpYKTYpUpPOBaHUE MO pa3jiesiaM U TeMaM NpOrpaMMbl
10 XMMUH, ONIPEJEIsSeT KOJIMUECTBEHHbIE U KAYECTBEHHBIE XapaKTEPUCTUKU COAEPKAHUS,
PEKOMEHAYEMYIO MOCJEA0BATEIbHOCTh U3YUYCHUS! XUMUU C YUYETOM MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBS3€H, JTOTUKH Y4e€OHOTO TPOIECCa, BO3PACTHBIX OCOOECHHOCTEH
oOyyJaromuxcs, OnpeAessieT BO3MOXKHOCTU MpeaMeTa i peaau3aluu TpeOOBaHUM K
pe3yabpTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTEIbHOM MPOrpaMMbl HA YPOBHE OCHOBHOTO
oO1rero oOpazoBaHus, a TaKKe TPEOOBaHUN K pe3yJbTaTaM 00yUYeHHsS] XMMUU HA YPOBHE



1eneil u3yuyeHus npeIMeTa U OCHOBHBIX BUJIOB y4eOHO-IIO3HABATEIbHOU AEATEIbHOCTH
00yy4aroIerocs Mo OCBOEHUIO Y4eOHOTO COJIepKaHUS.

3HaHUWE XHUMHUHU CIYKUT OCHOBOM uisi  (POPMHUPOBAHUSI  MUPOBO33PECHHUS
oOy4aromierocsi, ero NpejaCTaBICHUN O MaTepUATbHOM €IMHCTBE MHpPA, BaXKHYIO POJIb
urparot popMupyemMble XUMHUEH MTPEACTABICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUU U 00
HBOJIIOIIMM BEIIECTB B MPUPOJIE, O MYTSAX PEHICHUs TI100aNbHbIX TPOOIEM YCTONUYUBOrO
Pa3BUTHS YEIOBEUYECTBA — CBHIPHEBOM, DHEPIETUUYECKOM, MUILEBOW U DKOJOTHYECKOU
0e30MmacHOCTH, MPOOJIEM 3IpaBOOXPAHCHHUS.

N3yyenue XxuMun: crnocoOCTBYET pean3alii BO3MOKHOCTEHN Il CaMOpPa3BUTHUSA U

(dbopmMupoBaHus
KyJIBTYpbl JTUYHOCTH, €€ 00IIel U (YyHKIIMOHAIBHOW T'PaMOTHOCTH; BHOCHUT BKJIaJ B
dbopMupOBaHUE MBINIIEHUS U TBOPYECKUX CIOCOOHOCTEW 00YyUYarOMIMXCsl, HABBIKOB UX
CaMOCTOATENbHON Y4eOHON JESITeIbHOCTH, IKCIIEPUMEHTAIBHBIX M UCCIEA0BATEIbCKUX
yMEHUN, HEOOXOMMBIX KaK
B TOBCEAHEBHOW JKH3HU, TaK U B MPO(ECCHOHAIBHOU ACATETLHOCTH; 3HAKOMHUT CO

cnenupUKoil HayYHOTO MBIIIUICHHUS], 3aKJIaIbIBAET OCHOBBI IIEIOCTHOTO

B3IJIsia HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM 3TAllOM B

(bopMHUpPOBaHUYU €CTECTBEHHOHAYYHON I'PaMOTHOCTH 00YYaIOIUXCsl; CIOCOOCTBYET
(GbOpMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHbBIM

3HAHUSAM, K TPHUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B DKOJOTHYECKOe oOpa3oBaHUE
o0ydJaromuxcs.

JlanHble HampaBieHUS B OOYYCHHMM XHUMHH OOCCIEUMBAIOTCA CIEHHU(PUKON
cojiep)KaHus y9eOHOro IIpeaAMETa, KOTOPBIN SBIISICTCS MEIaroruuecku aJanTUuPOBaHHBIM
OoTpakeHHeM 0a30BOM HayKH XMMHUHU Ha ONpeeIEHHOM dTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO 00IIEero oOpa3oBaHHS OpPHUEHTUPOBAH Ha
OCBOCHHE OOYYarONIMMHUCS CHUCTEMBbI II€PBOHAYAJIBHBIX IOHATHH XWUMHH, OCHOB
HEOPTaHWMYECKONH XMMHHU M HEKOTOPBIX OT/ACIBHBIX 3HAYMMBIX IMOHATHH OpPraHUYECKOU
XAMUH.

Crpykrypa cojaep)KaHHs TIporpaMMbl II0 XHMHH CGHOpPMHUpPOBAHA Ha OCHOBE
CHUCTEMHOT0 moaxojaa K e€ n3yuennro. CoqiepkaHne CKIIAIBIBACTCS U3 CHCTEMBbI TIOHATHI
0 XUMHUYECKOM 3JICMCHTE M BEIIECTBE U CUCTEMBI TIOHATUI 0 XUMHUECKOM peakiuu. O0e
9TH CHCTEMBI CTPYKTYPHO OpPraHW30BaHBI IO MPUHIIMITY MOCICI0BATCIIBHOTO Pa3BUTHS
3HaHUH HAa OCHOBE TCOPETHUYCCKHX MPECTABICHUIN Pa3HOTO YPOBHS:

ATOMHOMOJICKYJISIPHOTO YUCHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akoHa J[.11. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

YUYCHUS O CTPOCHUH aTOMa U XMMUYCCKOU CBSI3H, IPEACTaBICHUMA 00

BHGKTpOHHTquCKOﬁ Aucconnanuru BCIICCTB B paCTBOPaAx.



TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKHU I1OJIYYECHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEA0BATEIBLHO OT OJHOIO YPOBHS K JIPYyTrOMYy,
BBINIOJIHAS (PYHKUMU OOBSACHEHUS UM MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U
BO3MOYXHOCTEU IIPAKTUYECKOIO IIPUMEHEHUS U NIOYUYECHUS U3y4aeMbIX BEILIECTB.

OcBoeHue nporpaMMbl 0 XMMHUH cIOCOOCTBYET (HOPMHUPOBAHUIO MPEACTABICHUS O
XUMHMYECKOU COCTABIIAIOIIEH HAyYHON KApTUHBI MUPA B JIOTUKE €€ CUCTEMHOU IPUPOIBI,
LICHHOCTHOI'O OTHOILLICHUS K HAyYHOMY 3HAaHUIO U METOJaM II03HaHUsA B Hayke. M3yueHue
XUMUH IPOUCXOAUT C MPUBJICYEHUEM 3HAHUN U3 paHEE N3YUEHHBIX YUEOHBIX TPEAMETOB!
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» u «dusuka. 7 Kiaace».

[Ipy m3y4eHUM XUMUU MPOUCXOAUT (HOPMHUPOBAHME 3HAHUUA OCHOB XMMHUYECKOU
HayKd Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTUUYECKOU JesATEIbHOCTH
YyelloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYphl. 3ajgadya y4eOHOro
npeiMeTa COCTOMT B (DOPMUPOBAHMHM CUCTEMbl XMMHYECKUX 3HAHUW — Ba)KHEHIIUX
(GakToOB, MOHATUN, 3aKOHOB U TEOPETHUUECKUX IMOJIOKEHUH, TOCTYIMHBIX 0000IeHnuN
MUPOBO33PEHUYECKOT0 XapakTepa, S3blka HayKH, B MPUOOILIEHUU K HAYYHBIM METOJaM
NO3HAHUSI TPU U3YYEHUU BEIIECTB U XMMHUYECKUX peakuuil, B (GOpMHUpPOBAHUU H
Pa3BUTHH TO3HABATENILHBIX YMEHUW W WX MPUMEHEHUU B y4eOHO-TIO3HABATEIbHOU U
y4eOHO-UCCIIE0BATENBCKOM 1€ATEIbHOCTH, OCBOEHUH NpaBuil 0€3011aCHOr0 0OpaIleHus
C BEILLECTBAMU B IIOBCEIHEBHOM KU3HHU.

[Ipy u3yyeHUM XMMHMHM HAa YPOBHE OCHOBHOTO O0IIEro 0Opa30BaHUS BaXKHOE
3Ha4YeHHE NMPUOOPETU TaKUE LIeNH, KaK:

dbopmMupoBanue VHTEIJUIEKTYaJIbHO pa3BUTOU JIMYHOCTH, rOTOBOM
K €aM000pa30BaHHIO, COTPYAHHYECTBY, CaMOCTOSITEIIBHOMY NPHHITHIO pEIICHUH,

CIIOCOOHO¥ aIanTHPOBATHCS K OBICTPO MEHSFOIIUMCS YCIIOBHSIM JKU3HH,; HAIIPABICHHOCTh
00y4eHHUs Ha CUCTEMAaTHUECKOE MPHOOIIEHHE 00yIarOITUXCs

K CaMOCTOSITEJIbHOM IO3HABATEIbHOW JCATENHHOCTH, HAYYHBIM METOJaM IO3HaHUS,
GbOpMUPYIOIIMM MOTHBALIMI0 M Pa3BUTHE CIIOCOOHOCTEH K XHMHUH, OOeCIeUCHHES
YCJIOBUH, CIIOCOOCTBYIOIIMX NPHOOPETCHHIO OOYYAIONMIMMHKCS OIbITa Pa3HOOOpa3HOM
NCSATENLHOCTH, TIO3HAHHWS W CAMOIIO3HAHUS, KIIFOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIICTCHIIMIA), WMCIONIMX YHHBEPCAIHHOE 3HAUCHUE JIIS PAa3IMYHBIX BHUOB
nesTenbHOCTH; (opMHpOBaHUE OOMIeH (QYHKIIMOHATBFHON © E€CTECTBEHHO-HAYYHOM
TPaMOTHOCTH,

B TOM YHCJIE YMEHUH OOBSCHATH U OIEHUBATH SIBJICHUS OKPY’KAIOIIET0 MUPA, UCTIONIB3Ys
3HAHMSI W ONBIT, MOJIYYCHHBIC TPH W3YYEHUW XUMHH, TMPUMEHATH WX MPU PEIICHUH
npoOieM B TOBCEAHEBHOW JKM3HU W TPYAOBOWM JIEATEIHHOCTH; (OPMUPOBAHUE Y
oOyJaromuxcs TYMAaHHUCTHYECKUX OTHOIICHWH, TOHMMAHHS IIEHHOCTH XHMHYECKUX
3HAHHUH JUTSI BRIPAOOTKH SKOJIOTHIECKH IETIECO00PA3HOTO MOBECHUS B OBITY M TPYIOBOM
JeSITETHHOCTH B IIEJISTX COXPAHEHUS CBOETO 3/IOPOBbS M OKPY>KAOIIEH IPUPOTHON CPEIBI;
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pa3BUTHE MOTUBALIMK K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO Y CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHS OOIICUEIOBEUECKUX IIEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY MTPOQUJISt U HAMIPABICHHOCTH JTAJIbHEUIIIET0 00yUeHUS.

OO6miee 4KMCIIO YacOB, PEKOMEHIOBAHHBIX ISl M3yueHus: Xxumuu, — 136 yacoB: B 8
kiacce — 68 yacoB (2 yaca B Henen0), B 9 kinacce — 68 yacoB (2 yaca B HEJEIO).

JIst KaXK0To Kilacca MperyCMOTPEHO pe3epBHOE yUeOHOE BpeMs, KOTOPOE MOXKET
OBITh UCIIOJIB30BAHO YYACTHUKAMU 00pa30BaTEILHOTO MpoIlecca B HessX (GOPMUPOBAHUS
BAapUATUBHOM COCTaBIIAIONICH COIepKaHUsI KOHKPETHOM pabouelt mporpamMmsbl. [Ipu sTom
obsi3arenbHas (MHBaApHaHTHAs) 4YacTh COJACPXKAHHMS NPEIMETa, yCTaHOBJICHHAs
IpuMepHOU pabouel mporpamMmoit, U BpeMsl, OTBOJAMMOE Ha €€ W3yueHHe, T0JKHBI ObITh
COXPaHEHBI MOJTHOCTHIO.



COAEPXAHUE OBYUYEHUA

8 KJIACC IlepBoHayajibHble XUMHYECKHE MOHATHS
[Ipenmer xumuu. Posib XUMUK B KU3HU YEJIOBEKA. XUMUs B CUCTEME HayK. Tena u

BemecTBa. dusnyeckre CBOKMCTBA BEMIECTB. ATpPEraTHOE COCTOSIHUE BellecTB. [loHATre
0 MeToJax Mo3HaHus B xumuu. Yucrteie BemiecTtBa U cMecu. CrnocoObl paszjieseHus
CMeECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIEMEHTHI. CUMBOJIBI XUMUYECKUX IJIEMEHTOB.
IIpocThle U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckast Gopmyna. BameHTHOCTP aTOMOB XUMHUUYECKUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BemlecTB. OTHocHUTenbHAas atomHas Macca. OTHOCUTEIbHAs
MOJIEKYJIsIpHasi Macca. MaccoBasi JoJIsl XUMHUECKOT0 3JIEMEHTA B COCIMHEHUMU.

KomuuecTBo BeniectBa. Mosbs. MongpHas Mmacca. B3auMoCBsI3b KOJTMYECTBA, MACChI
U 4YuClIa CTPYKTYpPHBIX €IAWHUIL BemlecTBa. Pacuérbl mo QopMynaM XUMHYECKUX
COEIMHEHUM.

OuU3NYECKHE U XUMUUECKHUE ABJICHUS. XUMUUYECKasi peakius 1 €€ Mpu3HaKku. 3aKOH
COXpaHEHHS MacChl BEIIECTB. XuMHUUYeckue ypaBHeHus. Knaccudukanuss XUMUIECKUX
peakiuii (CoeTMHEHHMS, PA3JIOKEHUS, 3aMEIICHUS, OOMEHA). XuMuueckuil 3KCnepumMenm.

3HAKOMCTBO C XHMMHUYECKOW TOCYJOi, TpaBwiiaMu pPabOThl B JIabOpaToOpuu U
npuémMamMu oOpaiieHuss ¢ J1a00paTopHBIM O000pY/IOBaHHWEM, HW3YYEHHUE M ONHCAHHE
¢u3nueckux CBOMCTB 00pa3lloB HEOPTaHUYECKHUX BEIECTB, HAONIOACHHE (PU3UUYECKUX
(rutaBIeHHE BOCKA, TasHUE JIbJIa, pAaCTHPAHKUE caxapa B CTYIKe, KHIICHUE U KOHJICHCAIUS
BOJBI) W XMMHUYECCKMX (TOpEHHE CBEYM, MPOKAJIMBAHHE MEIHOH MPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KHCJIOTOM) SIBICHHUH, HAOJIOJECHHE M OIMHCAHHE MPH3HAKOB
OPOTEKaHUS XUMHYECKHMX peakiuil (pas3ioKeHHe caxapa, B3aMMOICHCTBHE CEpHOM
KHCJIOTHI C XJIOpUIOM Oapws, paznoxkenue ruapokcuna memaum (1) mpu HarpeBanww,
B3aMMOJICHCTBHE Kele3a ¢ pactBopoM cos menu (1), m3ydenne ciocoboB paseneHus
cMeceid (C  TIOMONIBIO MAarHuWTa, (QWIBTPOBAHWE, BBIIAPUBAHKUE, JIHCTUJUIALINA,
xpomarorpadusi), MPOBEJACHUE OYUCTKH IMOBAPCHHON COJM, HAOIIOJACHHWE W OIHMCAHHE
pe3yJIbTaTOB IPOBEACHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHUsI MAacCHhl,
CO3/IaHMe MoOJeNeld MoJiekys (MapocTepKHEBBIX). BakHelilne TMpeaCcTABHTENH
HEOPraHUu4YeCKHX BelleCTB

Bo3ayx — cMmech razoB. CoctaB Bo3ayxa. KHciopo1 — 31€MEHT U MPOCTOE BEILIECTBO.
HaxoxaeHne kuciaopoja B mpupoje, (Gpu3udeckre W XUMHYSCKUE CBOWCTBA (peaKiuu
ropeans). Oxcuapl. [Ipumenenne kuciaopona. CrocoObl MONYyYeHHS KHCIOpPOJa B
nabopatopuu u npombinieHHocTH. KpyroBopor kuciopoaa B mpupoje. O30H —
aJIOTpOIHas MOAU(DUKALIMS KUCIOPO/Ia.



TernoBoi 3QpeKT XMMUYECKON peaklyi, TEPMOXUMUYECKHE YPABHEHUS, K30~ U
SHJIOTEPMHUYECKHUE PeaKUrU. TOMIMBO: YrOiab U METaH. 3arpsi3HEHNE BO3/yXa, YCUIICHUE
MapHUKOBOTO 3P (eKTa, pa3pylIeHHEe 030HOBOTO CIIOA.

Bonopon — sneMeHT W mpoctoe BemecTBo. HaxoxaeHwe BOAopojia B MPHUPOJE,
dbu3nYecKre U XUMHUUECKHE CBOMCTBA, MPUMEHEHUE, CIIOCOObI moyueHus. Kuciorel u
COJIH.

MousipHblil 00bEM ra30B. Pacy€Tsl 10 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue cBorcTBa BoAbl. Boaa xak pactBopurens. PactBopsl. HacsllieHHbie u
HEHACBIIIEHHbIE pacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIe. MaccoBas J0Jisl BEUIECTBA
B pacTBope. XUMHUYECKHE CBOMCTBA BOAbL. OcHOBaHuUs. Posib pacTBOpOB B IpUPOJEC U B
XKU3HU desoBeka. KpyroBopoT BoAbl B IpUpoOAE. 3arpsi3sHEHUE NMPUPOIHBIX BoA. OxpaHa
Y OYMCTKA MPUPOHBIX BOJI.

Knaccudpukanus Heopranmdeckux coenunenuit. Oxcuapl.  Knaccudukarus
OKCH/JIOB: coJjieo0pa3yrolue (ocHOBHBIE, KHUCJIOTHBIE, am(oTepHbIE) u
HeconeoOpasyromue. Homenknatypa okcuymoB. dusznueckne U XMMUYECKHE CBOWCTBA
okcu10B. [lonydyeHue okCuaoB.

OcHoBanus. Kiaccuduxaiys ocHoBaHUM: MIENOYM U HEPACTBOPUMBIC OCHOBAHUSI.
Homenknarypa ocHoBaHuii. @u3MUeCKME€ H XHUMHUYECKHME CBOMCTBA OCHOBAHMHU.
[Tomyuyenue ocHOBaHUIM.

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kucinor. duszmdeckue u
XMMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOocTH MetaimioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Conu. Homenknatypa coneit. ®u3nyeckue 1 XMMUUECKUE CBOMCTBA COJIEH.
[Tomyuenue conen.
I'eneTnueckas CBsI3b MEXIY KJIaCCAMH HEOPTraHUYECKUX COCAUHEHUN. Xumuueckut

IKCnepumernm:

KauyeCTBCHHOE OIpEACIICHUE COACPX)aHM KHUCIOpOoAa B BO3IyXe, IOJIY4YCHHE,
coOupaHue, paclo3HaBaHWE W HM3yYCHUE CBOWCTB KHUCIOPOJaa, HAOJIOICHUE
B3aMMOJICHCTBHSI BEHICCTB C KHCIOPOJOM M YCJIOBHS BO3HUKHOBEHUS W IPEKPAIICHUS
roperust (moskapa), O3HaAKOMIICHHWE C OOpas3llaMHi OKCHIOB W OIHMCAHWE WX CBOMCTB,
MoJTydeHue, coOMpaHHe, pacro3HaBaHWE W W3yYeHHWE CBOMCTB Bojaopona (ropeHue),
B3aumojeiictue Bogopoaa ¢ okcupom Meaud (1)  (Bo3MOXXHO HCMOJIB30BaHME
BUJICOMATEPHAJIOB), HAOIOJcHHEe O0Opa3loB BEIISCTB KOJWUYECTBOM 1  MOJb,
UCCJICJIOBAaHNE OCOOCHHOCTEH PAacTBOPECHHS BEIIECTB C Pa3IMIHONW PacTBOPHUMOCTEHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMPEAEIEHHON MAaCCOBOM 10JIE paCTBOPEHHOIO BELIECTBA,
B3aMMOJICHCTBHE BOJIBI C METaUIaMH (HATPUEM M KajibIleM) (BO3MOXKHO HCITOJIb30BaHHE
BHJICOMATEPHAJIOB), HUCCIICIOBaHHE OOpa3lOB HEOPraHWYECKUX BEIICCTB Pa3IUUHBIX



KJIaCCOB, HAOJIOJICHUE WM3MEHEHUSI OKPAaCKM HWHJMKATOPOB B pacTBOpax KHUCIOT U
nienoueH, u3ydeHue B3aumoeiicTeus okcuaa meau (1) ¢ pacTBopoM cepHOM KHCIIOTHI,
KHUCJIOT C METAUIaMH, PEaKLUWd HEUTpaau3alu, M[OJIYyUYEHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO MeETaula APYIMM W3 pacTBOpa COJIM, PELIEHUE
OKCIIEPUMEHTAIBHBIX 3aJa4 N0 TemMe «BaxHeWlne KiacChl HEOPraHUYECKUX
COCIUHCHUI».

IMepuoauueckuii 3akoH u Ilepuognueckas cucreMa xumudeckux iementos JI.H.
MeHnaeneeBa. Crpoenne aTOMOB. XumMnueckas CBA3b.
OKHNCIUTENTBHOBOCCTAHOBUTEIbHBIE PeaKIIUU

[lepBble MOMBITKK KIacCU(PUKAIMKM XUMHUUECKUX dJIeMEeHTOB. [loHsTHE O rpymnmax
CXOJHBIX 2JIEMEHTOB (IIETOYHBIC U IEI0YHO3EMEIbHBIC METaJIIbI, FaJOrCHbI, HHEPTHBIC
rasbl). DJIEMEHTBI, KOTOpPbIe 00pa3yroT aM(pOTEPHBIC OKCHJIBI M THAPOKCHIBI.

[Tepuonnueckuit 3akoH. Ileproamyeckas cucrtemMa XUMHYECKUX 3neMeHToB /JI.M.
MenneneeBa. Koportkonepuonnas u juHHomNepuoaHas ¢opmel I[lepuoandeckoi
cucteMbl XuMudeckux siemMeHToB .M. Menneneesa. [lepuoasr u rpynmbl. Guzndeckuii
CMBICJI IOPAIKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIBI JIEMEHTA.

Ctpoenue aromoB. CocTaB aTOMHBIX siaep. M3oTombl. DiekTpoHbl. CTpoeHHE
AIIEKTPOHHBIX 000J049eK aTOMOB mepBhiX 20 XxuMuuyeckux 3jeMeHToB [lepuoaudeckoi
cuctembl .M. MenneneeBa. XapakTepUCTHKA XUMHYECKOrO »JJIEMEHTa IO €ro
nojoxeHuto B llepuonnueckon cucreme /.M. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHYECKHX DJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIIaM U EPUOIAM.

3nauenue Ilepuonnyeckoro 3akoHa W Ilepumogmyeckoil CUCTEMbl XUMHUUYECKUX
3JIEMEHTOB U1 pa3BUTHS HayKH U NpakTuku. /.M. MenaeneeB — yu€HbIN U rpakIaHUH.

Xumuueckass  cBs3b. KoBamenTtHass  (moysspHass © = HEHOJSAPHAs)  CBA3b.
DJIEKTPOOTPUIIATEIBHOCTh XUMHUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHus. OKHUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. IIporeccs

OKHCIICHHSI M BocCTaHOBieHMA. OKHUCIMTENH U BOCCTAHOBUTCIM. Xumuueckuu
IKCnepumernm:

M3ydeHue oO0pa3lloB BEIIECTB METAIOB W HEMETauIoB, B3aWMOJCHCTBUE
TUAPOKCHAA [MHKA C pPAacTBOPAaMHM KHUCJIOT W WIEJIOYEH, MPOBEACHUE OIBITOB,
WLUTIOCTPUPYIOIIMX MPUMEPHI OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX peaknuii (ropeHwme,
PCaKIUU PA3TIOKEHUS, COSTUHCHHS).

Mesicnpeomemmuvie cesasu
Peammzanus MEXOpEeIMETHBIX CBSA3€H TIpH HW3YYEHHH XUMHM B 8 Kjacce

OCYHCCTBIIAACTCA 4€PC3 NCIIOJIb30BAHUC KAK O6IHI/IX CCTCCTBCHHOHAYYHBIX HOHHTHﬁ, TaK



W TIOHATUH,  SBIAIOIIUXCS  CHUCTEMHBIMH  JUISi  OTACJIBHBIX  MPEIMETOB
€CTECTBEHHOHAYYHOTO IIUKJIA.

OO6mue ecTeCTBEeHHOHAYYHbIC MOHATHS: HAYYHBIN (DaKT, TUIOTE3a, TEOpHUs, 3aKOH,
aHajgu3, CHUHTE3, KilaccuduKanus, TMNEPUOJAUYHOCTb, HAOIIOJCHUE, HKCICPUMEHT,
MOJICIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBIICHUE.

®dusuka: Marepusi, atoM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHWJ, HU30TOIBI,
PaIMOaKTUBHOCTh, MOJEKYJa, OJJICKTPUUYECKUM 3apsill, BEIIECTBO, TeJO, O0O0BEM,
arperaTHoe COCTOSIHME BEIEeCTBa, ra3, GU3MYECKHE BEIUYUHBI, €IUHUIIBI U3MEPEHUS,
KOCMOC, TIJIaHEeThI, 3B€3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MuUHEpayibl, TOPHBIC MOPOIbI, TMOJE3HBIC
MCKOTIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJTACC BeniecTBO U XUMHYECKAsI peakuust
[Tepuonnueckuit 3akoH. Ileproanyeckas cucreMa XUMHYECKUX 3neMeHToB /JI.M.

MenpeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaTHs, KAIBIUI U UX COCAMHEHUN B COOTBETCTBUU
C TOJIOKEHUEM 3JIEMEHTOB B [lepuoanueckoit cucTeMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BeniecTBa: BUIbl XUMHUYECKOUN CBSI3U. THUIBI KPUCTALIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIMA KPUCTAUINYECKOW PEmETKU U BHUAA
XUMHYECKOM CBSI3H.

Knaccudpukanys W HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHWMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJlacCaM HEOPTraHUYECKUX COCIMHEHUH,
T€HETUYECKAas CBSI3b HEOPraHWYECKUX BEIIECTB.

Knaccudukanus XUMHYECKUX PEAKIMA 0 pa3jIMYHbIM Ipu3HaKaMm (0 YHCIy |
COCTaBY yYacTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIUIOBOMY (D eKTy, Mo M3MECHECHHIO
CTEIICHEH OKHUCJICHUS XUMHUYECKHX DJJEMEHTOB, IO OOpAaTUMOCTH, II0 Yy4YacTHIO
KaTajiu3aTropa). JK30- U SHJIOTCPMHUUYECCKUE PEAKIIUU, TCPMOXUMUYCCKUE YPABHCHUS.

[lonsiTue o0 cCKOpoCTH XUMHUYECKOW peakuuu. lloHatne 00 o0O0paTUMBIX U
HEOOPATHUMBIX XHMHYCCKHUX peaknusax. I[IoHATHE O TOMOTCHHBIX W TI'e€TePOTCHHBIX
peakiusax. Ilonstue o karanmuze. [loHsitme 0 XuMHYeckOM paBHOBecHU. DaKTOPHI,
BIIMSIOINIME HA CKOPOCTh XMMUUYECKON PEAKIIUM U TIOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCIIUTEIIFHO-BOCCTAHOBUTEIHLHBIC peaxiuu, AIEKTPOHHBIHN Oaanc
OKHCIIMTEIIbHO-BOCCTAHOBUTEILHOM peaKIuu. CocraBneHue ypaBHEHUM
OKHUCJIMTEILHOBOCCTAHOBUTEIBHBIX PEAKIIMN C MCTIOJIH30BAaHUEM METO/Ia SJICKTPOHHOTO
Oaianca.
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Teopust PNEKTPOIUTUUECKONW AUCCOLUUALMUA. DJIEKTPOJUTHI U HEIIEKTPOJIUTHI.
Katnonsl, aHuoOHBL. MeXaHW3M JHCCOIMAIIMM BEIIECTB C PAa3JIUYHBIMU BHUJIAMU
xumMuueckoi cBsizu. Ctenens qucconuanuu. CUIIbHbBIE U CIa0bIe JIEKTPOJIUTHI.

Peakiiun wmoHHOro oOMeHa. YCIIOBHS TPOTEKAaHUS PEaKIUi HMOHHOTO OOMEHa,
IIOJIHBIE U COKPALIEHHBIE HOHHBIE YpaBHEHUS peakuuid. CBOMCTBA KUCIOT, OCHOBAHUM U
COJIEM B CBETE MpPEJCTaBICHUIN 00 AJIEKTPOIUTHUYECKON aucconuanuu. KauecTBeHHbIE
peakuuu Ha UOHBL. [IoHSITHE O TUAPOIIN3E COJIEH.

Xumuyeckuii 5Kchepumenm:

O03HAKOMJICHUE C MOJICNIAMU KPUCTALIMYECKUX PEMIETOK HEOPraHUUYECKUX BEIIECTB
— MeTaJUIoB M HeMeTayioB (rpaduTa v anmasa), CIOXKHBIX BEHIECTB (XJIOpHIa HATPH),
UCCIICIOBAaHNE 3aBUCHUMOCTH CKOPOCTM XMMHUYECKOW pEaKUMH OT BO3JCUCTBUS
pa3nuyHbIX (HAKTOPOB, HCCIEAOBAHUE AJIEKTPOINPOBOJHOCTH PACTBOPOB BELIECTB,
npoiiecca AUCCOIMAIUMKN KUCIIOT, IIeJIoueii U cojiei (BO3MOXHO HCIOJIb30BAHUE BUJICO
MaTepHaJIOB), IPOBEACHHUE OIBITOB, HILTIOCTPUPYIOIIMX MPU3HAKK MPOTEKAHUS PEaKIinii
MOHHOT0 0OMeHa (00pa3oBaHKE OcajiKa, BbIICICHUE T'a3a, 00pa30BaHKUE BOJIbI), OIBITOB,
WLTIOCTPUPYIOIIUX MPUMEPhI OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii (ropexue,
peaKIMy Pa3oKEHHs, COCAMHEHUS), PACIO3HABAHUE HEOPTaHMYCCKUX BEINECTB C
NOMOIIbI0 KAaYECTBEHHBIX PEAKIWNA Ha HOHBI, PEIICHUE SKCIEPUMEHTAJIBHBIX 3a/ad.
HemeTanssbl 1 BX coelMHEHUS

OO6mas xapakTepucThKa ragoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE
creneHu okuciienus. CtpoeHue u Gpu3nveckrue CBONCTBA MPOCTHIX BEIIECTB — raJOrE€HOB.
XuMUYeCKHe CBOMCTBAa Ha mpuMepe Xiopa (B3aMMOAEHCTBHE C METallJIaMH,
HeMeTaiaMH, miejaodamu). Xmopooaopoa. CosisiHas KUCI0Ta, XUMHYSCKUE CBOMCTBA,
noJiydeHue, npuMeHeHue. JeiicTBrue xjiopa U XJIOpOBOJAOPOJa Ha OpPraHM3M 4YeJIOBEKA.
Baxnenmme Xa0puabl 1 UX HAXO0XKJICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 31eMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIe cTeneHn OKucienus. CTpoeHne u Gu3ndecKre CBONCTBA MPOCTHIX BEIIECTB
— KHUCJIOPOJia U CEPbl. AJUIOTPOIHBIE MOAUGUKAIIMN KUCIOPOJa U Cepbl. XUMHYECKHUE
cBoiicTBa ceprl. CepoBOIOPO, CTpOCHUE, PU3NUECKHUE M XUMUYECKHE CBOMCTBA. OKCUIBI
Cepbl Kak TMPEACTaBUTENIN KHUCIOTHBIX OKCHAOB. CepHas KuCI0Ta, (U3UYECKUE H
XHMHYECKHE CBOMCTBA (0OIIMe KaK MPEICTaBUTENs Kilacca KUCIIOT M CIEIU(UICCKUE).
XVWMHUYECKHE PEeaKINH, JIeKANIUEe B OCHOBE IMPOMBIIUICHHOTO CIOC00a TOTyYeHHS
cepHoil kucnoThel. [IpumeHenue cepHoit KUCIOoThl. Coau CepHOIl KUCIOThI, KAYeCTBEHHAS
peakius Ha cyib(har-uoH. HaxoxaeHue cepbl U €€ COeJMHEHU B IpUpoJie. XUMUUYECKOe
3arpsi3HCHUE  OKPYXKAIOMIeW Cpelabl COCIUHEHUSMH cepbl  (KHCIOTHBIC JOXKIH,
3arpsi3HEHHUE BO3JIyXa U BOJOEMOB), CIIOCOOBI €0 MPEA0TBPAIICHHUS.

O6mias xapakrtepucTuka 351eMeHTOB VA-Tpyrmnbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENEHH OKUCIEHUs. A30T, paCIpOCTPaHEHUE B MPUPOJE, PUHUECKUE U
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XuMuuyeckue cpoictBa. KpyroBopor azora B mpupoge. AMMUAK, €ro (U3UYECKHUE U
XUMUYECKUE CBOMCTBA, MoJlyueHue u npuMeHenue. Conum aMMOHUs, UX (U3UYECKUE H
XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHass peakiusi Ha HOHBI aMMOHWUSI.
A30THas KuCIIOTa, € TMoiy4eHue, Gpu3MUecKue W XUMHYECKUe CBoiicTBa (00IIue Kak
NpeJICTaBUTENs Kiacca KUCIOT U crienuduyeckue). Vcrnons30BaHHe HUTPATOB U COJICH
aMMOHHUSI B KaueCTBE MHUHEpAJIbHBIX YyHOOpeHUH. XHUMHUECKOE 3arpsi3HEHUE
OKpYJKaroliel Cpeapl COCTUHCHUSIMHU a30Ta (KHCIOTHBIE JOXK/IH, 3arpsi3HCHHE BO3IyXa,
mouBbl U BoJoéMOB). Dochop, ammorponusie Moaupukanuu Gocdopa, GU3NISCKUES U
xumuueckue cBoictBa. Okcuna docdopa (V) u dochopHas kucinora, GU3NIECKUE U
XUMUYECKUE CBOWMCTBa, moiydyeHue. Mcnonb3oBanne ¢dochaTtoB B KadyecTBe
MUHEpaJIbHBIX YJI00pEHUM.

O6mias xapakrepuctuka 35meMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapakTEepHbIE  CTEMEHU  OKHUCJICHUS. YTJEpOJ, aUIOTPONHBIE  MOIU(UKAIUH,
pacrpocTpaHeHue B Mpupojae, (Pu3nueckue M XUMHUUYECKHE CBOMCTBA. AjcopOrius.
KpyroBopot yriepona B npupoae. Okcunbl yriepoaa, ux GU3NIECKUe U XUMHUYECKUE
CBOMCTBA, JACHCTBHUE HA KUBBIC OPTAHU3MBI, MOJyYCHUE U MPUMEHEHUE. DKOJIOTHYECKUE
npoOJIeMbl, cBsi3aHHbIC ¢ okcuaoM yriepoaa (IV), runoresa riao06aqbHOrO MOTEIUICHHUS
KJIUMaTa, MapHUKOBBIA 3(PdekT. YronbpHas KuciaoTa U €€ conM, UX (U3UYECKUue H
XUMHYECKHE CBOWMCTBa, IMOJNIy4YeHHE U TpUMeHeHue. KauecTBeHHas peakius Ha
KapOoHaTHOHBI. Vcronp30BaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SHCTBE.

[lepBoHauanbHble TOHATHS OO0 OPraHWYECKUX BEIIECTBAX KAaK O COEIMHEHUSX
yriepoga (MeTaH, 3TaH, STWJICH, alECTHIICH, JTaHOJN, TJHUICPHH, YKCYCHAs KHCIIOTa).
[IpupoaHbIe HCTOUHUKH YIIIEBOAOPOI0B (Yrojib, MPUPOIHBIN ra3, HeTh), MPOIYKTHI UX
nepepaboTku (OCH3UH), X POJIb B OBITY M IPOMBIIIICHHOCTH. [IoHsATHE 0 OMOIOTHYCCKU
BXHBIX BEIECTBAX: JKHUpaX, OeJKax, YrieBoJaX — W WX POJIM B >KU3HU YEJIOBEKa.
MarepuanbHO€ €IUHCTBO OPIraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUI.

Kpemnunii, ero ¢usznyueckne U XUMUYECKHE CBOMCTBA, MOJYYCHHE U MPUMEHEHHE.
CoenuHenust kpeMHUs1 B mipupojae. O0mue npencraienus o6 okcune kpemuaus (1V) u
KpeMHueBor kucnore. CHIMKAThl, UX HMCIOJIb30BaHHE B OBITY, B MPOMBIIICHHOCTH.
Baxneiimme cTpouTedbHbE MaTepHallbl: KEepaMHKa, CTEKJIO, IEMEHT, OETOH,
xene300eToH. [Ipobiembr 6€30MacHOTO UCTIOIB30BAHUS CTPOUTEIHHBIX MAaTEPUAIOB B
MMOBCEHEBHOMN XKU3HU. XUMUYECKUU IKCNEPUMEHTN

MU3ydeHUuEe O00pa3oB HEOPTraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMil Ha XJOPUI-UOHBI U HAOJIIOJCHUE MPU3HAKOB MX
MPOTEKAHMUsI, OMBITHI, OTPaXKaroMIe (U3NUYECKUE U XUMUUYECKUE CBOWCTBA TAJIOTEHOB U
uX coeauHeHUN (BO3MOXHO HCIOJB30BAaHUE BHUIACOMATEPHATIOB), O3HAKOMIICHHUE C
oOpa3namu  XJOpua0B (TaJOTeHUIOB), O3HAKOMJICHHE C oOpasmamMu cepbl U €
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coequHEHUSIMH (BO3MOYKHO UCIOJB30BaHUE BHJICOMATEPUANIOB), HAOIOICHUE MTpoliecca
oOyTJMBaHUs caxapa Mo ACHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3yUYECHHE
XUMHUYECKUX CBOMCTB pa30aBIE€HHON CEpPHON KHUCIOTHI, MPOBEACHUE KaueCTBEHHOMU
peakiuu Ha cyib(paT-uoH U HaOMIOJCHUE MpU3HaKa €€ MPOTEeKaHUs, O3HAKOMIICHHE C
¢usnueckuMu  CBOMCTBaMH  a30Ta, (ochopa u uUX coenuHEHHN (BO3MOXKHO
UCIIOJIb30BaHUE BHICOMATEPUANIOB), 0Opa3liaMu a30THBIX M (oCcHOPHBIX YyHAOOpEHHIA,
noJiyueHue, coOupaHue, paclio3HaBaHWE W M3y4YEHUE CBOMCTB aMMHakKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMi HAa MOH aMMOHHS U (QocdaT-uOH U U3YyUYECHHE MPU3HAKOB HX
NPOTEKAHUsA, B3aUMOJECHUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEAbIO
(BO3MOXKHO HCITOJIb30BAHKME BUACOMATEPUAJIOB), U3YUYCHHE MOJIEICH KPUCTAJUTMYCCKUX
pemérok anmaza, rpadura, QyiaepeHa, O3HAKOMJIEHHE C TIPOILIECCOM aiCcopOLUU
pacTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHUBOrasa,
MoJIydeHue, coOupaHue, paclio3HaBaHWE W HW3YUYCHHE CBOMCTB YIJICKHCIIOTO Tas3a,
POBEJCHUE KAYECTBEHHBIX PEAKIMA Ha KapOOHAT M CHJIMKAT-UOHBI M H3y4YCHUE
NPU3HAKOB  MX  MPOTEKAaHMs, O3HAKOMJICHME C  MPOAYKIMEH  CHUJIMKATHOU
MPOMBIIUIEHHOCTH, PENIEHUE HKCIEPUMEHTAIBHBIX 3a7ad 1o TeMme «BaxHeniine
HEMETAJUIbl U X COeAUHEHU». MeTa/ulbl U UX COeAMHEHMSI

OO6mast XxapakTepucTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB HAa OCHOBAHUU HX
nojoxeHusa B Ilepuoanueckon cucreme xumMuueckux sneMeHToB .M. MeHnneneeBa u
cTpoeHus: atomMoB. CTpoeHHE MeTauioB. MeTramudeckas CBsI3b M METaJUIN4YecKas
KpUCTAJUIMYECKAs] pEIIETKa. OJNEKTPOXMUMHUYECKUI pAl HANPSHKEHUH METaJlJIOB.
duznyeckre 1 XUMUIECKHE CBoMcTBa MeTasuioB. O01re criocoObl MOTyYeHUsT METAIIIOB.
[ToHsiTHE O KOPPO3UM METAIIIOB, OCHOBHBIE CIIOCOOBI 3aITUTHI UX OT KOppo3uu. CIiiaBbl
(cTanb, 4yryH, TIOPAIFOMUHUHE, OpOH3a) U MX MPUMEHEHHUE B OBITY U POMBIIIJICHHOCTH.

[[lenounbie Meramwibpl: MoJiokeHHE B llepuoauyueckoil CHCTEME XHUMHUYECKUX
snementoB J[.MI. MenaeneeBa, CTpOCHHME HUX aTOMOB, HaXOXICHUE B MPUPOJE.
dwusnveckre W XUMHUYECKHE CBoWcTBa (Ha mpuMepe Hatpus W Kanus). OKCHIBI U
TUAPOKCHUABI HATPUS U Kanus. [ [puMeHeHne eNnoYHbIX METAIUIOB U UX COENHEHUN.

[[lenoyHO3EMENBHBIE METALIBI MATHUM U KAJIBIUN: TTOJ0XKEeHUE B [lepnoanyeckon
cucreMe Xxumuueckux aneMeHToB /[[.1. MenneneeBa, CTpoeHUE UX aTOMOB, HAXO0XKJICHHUE
B npupoje. Ousznueckue M XMMHYECKUE CBOWCTBA MarHus M Kajiblus. Baxueimue
COCTUHCHHS KalbIusl (OKCHI, TUAPOKcHH, coyi). JKECTKOCTh BOJBI M CHOCOOBI €€
YCTpaHECHUS.

AsnroMuHUN: nonoxkeHue B [lepuoandeckoit cucreMe XuMu4yeckux 3nemMeHToB .M.
MenzeneeBa, CTpOCHHE aTOMa, HaxoXAeHUE B npupojae. Ousznueckne M XUMUYECKUE
CBOMCTBa amtOMUHMS. AM(OTEepHbIE CBOMCTBA OKCHUJIA U TUJIPOKCU]IA aTFOMUHUSA.

Keneszo: monoxenue B lleproamueckord cucremMe XUMUYECKUX 3yeMeHTOB /JI.M.
MenzeneeBa, CTpOCHHE aTOMa, HaxoXAeHUE B npupojae. Ousznueckne M XUMUYECKUE
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cBoiicTBa kene3a. Okcuapl, THapokcHbl U conn xenesa (1) u xenesa (I11), ux cocras,
CBOWMCTBA U MOJyUeHUE. XuMUuueckuil 3KCnepumMenm:

O3HaKOMJICHHE ¢ 00pa3laMyu METaJIOB U CIUIaBOB, UX (PU3UUYECKHUMU CBOMCTBaMHU,
U3yueHHE  pe3yJbTaTOB  KOPPO3MH  METALIOB  (BO3MOXKHO  HCHOJIb30BAHUE
BHICOMATEPHAJIOB), 0COOCHHOCTEH B3aMMOICHCTBHUS OKCH/Ia KaJIbIIUsA U HATPHUS C BOJOU
(BO3MOKHO MCIOJIB30BaHNE BHICOMATEPHAIIOB), HCCIICIOBAHUE CBOMCTB JKECTKON BOJIBI,
npoliecca rOpeHus KxKele3a B KUCIopoie (BO3MOKHO HCIIOJIb30BaHUE BUICOMATEPUAIIOB),
MPHU3HAKOB MPOTEKAHUS KAYECTBCHHBIX PEaKIMiA Ha HOHBI (MArHus, KaJIbI¥sl, aTFOMUHHS,
murka, xenesa (1) u sxenesa (I11), meau (I), HaOMIOACHME W OMHCAHHE MPOIECCOB
OKpaIllMBaHHUs TUIAMEHH MOHAMHU HATpHs, KaJlusd U Kalblus (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCieI0BaHUEe aM(OTEPHBIX CBONCTB THIPOKCHIA ATIOMUHHUSA U
TUJIPOKCHJIA LIMHKA, PEIICHUE JKCIECPUMEHTAJBbHBIX 3a7ad Mo TeMe «BaxHenmmue
METaJUIbl U UX COCAUHEHH». XUMMSA U OKPYKAOIIAA Cpeaa

BemecTtsa u Marepuanbl B TOBCEIHEBHOM KHU3HM 4eJOBeKa. beszomacHoe
UCIIOJIb30BAHUE BEIICCTB M XUMUUYECKUX peakiuii B ObiTy. llepBas momoip mpu
XAMHUYECKHUX 0KOTaxX U OTPABJICHUSX.

XuUMHUYECKOe 3arps3HEHUE OKpykarwmiel cpensl (mpenenbHas —AOMyCcTUMAs
KoHeHTparus BemecTB (manee — I1JIK). Pomp XuMuu B pemieHHH 3KOJIOTHYECKHUX
npobseM. Xumuueckuil dKcnepumeHm:

N3YyUCHHUC 06pa3u013 MaTCpUualioB (CTGKHO, CILTaBbI MCTAJIJIOB, ITIOJIMMCPHBIC

MaTepHUabl).

Meosicnpeomemmuule ces3u
Peanuzanmst MeXNpeaMEeTHBIX CBA3€H Npu U3ydyeHWH Xumuu B 9 Kiacce

OCYILIECTBIISIETCS YePe3 UCIIOIH30BAHNE KaK OOIIHUX €CTECTBEHHO-HAYUYHBIX IMOHATHH, TaK
u IIOHSITHH, SIBJISIFOIIIAXCS CHUCTEMHBIMU IS OTJIEJILHBIX IPEAMETOB
€CTECTBEHHOHAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TTOHATHS. HAYYHBIN (DakT, rUIOTe3a, 3aKOH, TCOPHs,
aHajgu3, CHHTE3, KiIacCH(UKAIUs, TEPUOJIUYHOCTh, HAOIIOJCHUE, DKCIICPUMEHT,
MOJICTUPOBAHUE, H3MEPCHHE, MOJICIb, SBJICHHUE, IMapHUKOBBIA A()QEKT, TEXHOJIOTHS,
MaTepHuabl.

dusuKa: Marepus, atoM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHWJ, HU30TOIBI,
PaalOaKTUBHOCTD, MOJICKYJIA, JIEKTPUUYECKUN 3apsji, TPOBOIHUKH, MOJTYITPOBOIHUKH,
JTUDJICKTPUKH, (DOTORIEMEHT, BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSTHHE BEIIECTBA,
ras3, pacTBOp, pPacTBOPHUMOCTb, KpHCTAJLIMYECKas pemeETKa, CIUIaBbl, (U3UYCCKUC
BEJIMYMHBI, €IUHHUIIBI W3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, IIJIAHETHI, 3BE3MIHI,
Counre.
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buonorus: ¢ortocunres, nabIxaHue, Ouocdepa, SKOCUCTEMA, MUHEPAIbHbIE
ya00peHusi, MUKPOIJIEMEHTHI, MaKPOdJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHHEpabl, FOPHbIE NOPOABI, MOJIE3HBIE
MCKOTIaeMble, TOTUTMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHNHU
HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3YJIBTATHl OCBOCHUS MPOTPaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHUs
JOCTUTAIOTCA B XO0ja€¢ OOYyYCHHS XUMHUU B EIUHCTBE YYCOHOW WM BOCIUTATEIHHOM
JCATEIBHOCTA B COOTBETCTBHH C TPAIUIIMOHHBIMH POCCUHCKUMU COIIMOKYJIBTYPHBIMU H
JTYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, IPUHATHIMH B OOIIIECTBE MPABHJIAMHA 1 HOPMAMH
TIOBEJICHUS M CITOCOOCTBYIOT MIPOIECCaM CaMOTIO3HAHUSI, CAMOPA3BUTHS M COIIMATTU3AIINN
00ydJaromuxcs.

JIMdHOCTHBIC pe3yIbTaThl OTpaXkaroT TOTOBHOCTh 00y4JaroIIHuXCs
PYKOBOJCTBOBAThCS CHUCTEMOW TO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAIMH M pacIIupeHHE
OIbITA JIEATCILHOCTH Ha €€ OCHOBE, B TOM 4YHCJIEC B YacTH. 1) maTpmoTH4ecKoro
BOCIIUTAHMS:

IICHHOCTHOT'O OTHOIICHHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAyYHOMY HACJIC/IMIO, TOHUMAaHUS 3HAYCHUS XUMHUYCCKON HAYKH B YKU3HU COBPEMEHHOT'O
oOmiecTBa, CIIOCOOHOCTH BJAJETh JOCTOBEpPHOM HWHGMOpPMAMEH O TEPEeaOBBIX
JOCTHKEHUSAX U OTKPBITUSIX MUPOBOM M OTEYSCTBEHHON XMMHH, 3aHHTEPECOBAaHHOCTH B
HayYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa U OOIIECTBA;

2) TPasKIAHCKOT0 BOCTIMTAHUS
IPEJCTABJICHUS O COITUAIBHBIX HOPMaX M MPaBUIIaX MEKIUIHOCTHBIX OTHOIIICHUH
B KOJUICKTHBE, KOMMYHHKATHBHOW KOMIICTCHTHOCTH B OOINECTBEHHO IIOJIC3HOM,
y4eOHOHCCIICIOBATEIIBCKOM, TBOPUCCKOM M IPYTUX BHUIAX JCATEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOH  COBMECTHOW  JIEATEIBHOCTH  TNPU  BBINIOJHEHUH  yYCOHBIX,
MO3HABATEIILHBIX 33]1a4, BHITTOJHEHIUH XUMUYCCKUX IKCIIEPUMEHTOB, CO3/IaHUN YISOHBIX
MPOEKTOB, CTPEMJICHUS K B3aWMOIIOHMMAHHIO W B3aWMOIIOMOINM B TIPOIECCE ITOU
y4eOHOW JIeATEITPHOCTH, TOTOBHOCTH OIIEHUBATh CBOE TOBEIICHUE W IMOCTYIKHA CBOUX
TOBApUIICH C TIO3WIIMH HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHHUS
MOCJICACTBHI MOCTYIKOB; 3) IEHHOCTH HAYYHOTO MO3HAHMA:
MHUPOBO33pEHYCCKUE TMPEJACTABICHUS O BEIIECTBE W XUMHUYCCKOW PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOIIAC OCHOBY
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JUIsl TIOHMMAaHMSI CYLIHOCTH HAyYHOW KapTHUHBI MHpa, NPEICTaBIE€HUsS 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHS IIPUPOJBI, B3AUMOCBS3X YEJIOBEKA C IPUPOJIHOU CPEIOU, O
poiM XMMHMU B II0O3HAHUM DOTUX 3aKOHOMEPHOCTEW;  I[O3HABATEJIbHBIE MOTUBBI,
HaIpaBJI€HHbIEC HA TIOJyYE€HHE HOBBIX 3HAHUN 110 XUMHUH, HEOOXOAUMBIE ISl OOBSICHEHUS
HaOJII0OJaeMBIX TMPOLIECCOB M SIBJIEHUM, I[03HABATENbHOM, WH(MOPMALIMOHHOW H
YUTATEIbCKOU KYJbTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITENILHOU PabOThI C YUEOHBIMU
TEKCTaMH, CIIPAaBOYHOW JIMTEPATYypOW, JOCTYIHBIMU TEXHUYECKUMHU CPEICTBAMU
MH(OPMAIMOHHBIX TEXHOJOTUI; UHTEPEC K 00YUEHUIO U MMO3HAHMIO, TI0003HATEIBHOCTD,
TOTOBHOCTh M CIIOCOOHOCTh K CamM0O00pa30BaHHUIO, MPOEKTHONW M HCCIIEN0BATENIbCKON
JeSTeNbHOCTH, K OCO3HAHHOMY BBIOOPY HAIMpaBIEHHOCTH W YpPOBHA OOy4YeHUs B
nanpHeineM; 4) popMUpoOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAHUE LIEHHOCTU XHU3HU, OTBETCTBEHHOI'O OTHOILEHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKH Ha 37I0POBBIM 00pa3 KU3HHU, OCO3HAHKME TIOCIEACTBUN U HEPUATHE BPEIHBIX
NpUBbIYCK  (YyMOTpeOJieHHUsT  ajKOrojisi, HApPKOTHUKOB, KypEHHs), HEOOXOIUMOCTH
coOtoIeHusT TpaBml 0E€30MACHOCTU MpU OOpalIeHUH ¢ XMMHYECKMMU BEIIeCTBAMH B
OBITY ¥ peasibHOM JKU3HU; 5) TPYA0BOT0 BOCITUTAHMSA '

MHTEPEC K MPAKTUUECKOMY M3YUEHHUI0 Mpodeccuii U Tpya pa3IudyHoOro poja,
YBaXEHHUE K TPYAy U pe3yJbTaTaM TPYAOBOH AEATEIBHOCTH, B TOM YHCIIE Ha OCHOBE
INPUMEHEHUs MPEIMETHBIX 3HAHWM MO XUMHUH, OCO3HAHHBIM BBIOOp MHIUBUAYAIbHOU
TPAGKTOPUM MPOJOJKEHHUs] O00pa3oBaHUA C Y4YETOM JIMYHOCTHBIX MHTEPECOB U
CIOCOOHOCTM K XHUMHUH, OOLIECTBEHHBIX HHTEPECOB WU MOTPEOHOCTEH, YCIEUIHON
npo¢eCCUOHANbHON NEATEIbHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHHUH, TOTOBHOCTb
alanTUPOBATHCS B MPOGECCHOHANBHOM cpesie; 6) IKOT0ruiecKoro BOCIUTAHNS

AKOJIOTHYECKH 11eJIeco00pa3Hoe OTHOIICHHUE K MIPUPOJIC KaK HCTOUYHUKY JKH3HU
Ha 3emJie, OCHOBE €€ CYIeCTBOBaHMS, IOHMMaHWE IIEHHOCTH 3J0POBOT0 U 0€301MacHOTo

oOpaza J>KHM3HH, OTBETCTBEHHOC OTHOIICHHE K COOCTBEHHOMY (HU3UYECKOMY U
MICUXMYECKOMY 37I0POBBIO, OCO3HAHUE IIEHHOCTH COOIIOJCHHUS TPaBHII OE30MacHOTrO
MOBEICHUS TpU PabOTE C BEIIECTBAMH, a TAK)KE B CUTYAIMSIX, YTPOKAIOIINUX 3/IOPOBBIO U
’KU3HU JTIOJIEH; CIOCOOHOCTHU MPUMEHSThH 3HAHUS, MTOJIydaeMble PU U3YYCHUH XUMUH,
IUI PEIICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOAHOU CPENOM, ISl TTIOBBIIICHUS
YPOBHS IKOJIOTUUYECKON KYJIbTYpbI, OCO3HAHUS TJI00AJTBHOTO XapaKTepa 3KOJIOTHYECKUX
npobjieM M TyTed HUX pElIeHUs MOCPEJCTBOM METOJOB XHMHUH, HSKOJOTHYECKOTO
MBIIIUICHUS], YMEHUSI PYKOBOJCTBOBAThCS UM B MO3HABATEIbHOW, KOMMYHUKATUBHOU U
COLMAJIBHOM ITPAKTHUKE.
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METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpenIMETHBIX pE3YyJbTATOB BBIJCISIOT 3HAUYUMBIC TUTSt
(GopMUpPOBaHUS MHPOBO33PCHHs OOILICHAYYHBbIC MOHATUS (3aKOH, TEOpHs, NPHHIIMUII,
THITOTE3a, PaKT, CHCTEMa, MPOLIECC, IKCIIEPUMEHT U APYroe.), KOTOPhIC UCIONb3YIOTCS B
€CTECTBEHHO-HAYUHBIX YYEOHBIX MpPEJAMETax W IMO3BOJISIOT HA OCHOBE 3HAHMM M3 ITHUX
npeaMeToB (GopMUpOBaTh MPEACTABICHHE O IEJIOCTHOM HAay4dyHOU KapTUHE MHUpa, W
YHHBEpCAIbHbIE  y4eOHbIe  jelcTBUsA  (IO3HABATENbHbIC,  KOMMYHHKATHBHBIC,
pPEryJIATHBHBIC), KOTOpbIe oOOecrne4YnBarOT  (POPMHUPOBAHHE  TOTOBHOCTH K
CaMOCTOSITEILHOMY TIJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOU e TeTLHOCTH.

Ilo3HaBaTeJbHBIE YHHUBepPCaJbHbIE yqeﬁHbIe nercrBus ba3zosBbie
Joruyeckue JecTBUA:

YMEHMS UCTI0JIb30BaTh MPUEMBI JIOTUUYECKOTO MBIIIJICHHS TTPU OCBOCHUHU 3HAHUM:
PacKpbIBaTh CMBIC XHMHYCCKUX TMOHATHH (BBIACIATH WX XapaKTEPHBIC MPU3HAKH,
yCTaHaBIMBATh B3aMMOCBS3b C JAPYTHMH IOHSATHSMHU), HCIOIb30BaTh MOHATHS IS
O0OBSCHEHUS OTIEIbHBIX (DAaKTOB U SIBJICHHWI, BHIOMPATh OCHOBAHUS M KPUTECPUU IS
KIacCu(pUKAIUM XUMHYECKUX BEIIECTB M XUMHUUYECKUX peakiui, yCTaHaBIUBATh
PUYMHHO-CIIC/ICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4Y€HHUS, CTPOUTHh JIOTHYECKUE
paccyxaeHus (MHIYKTHBHBIC, ICAYKTHBHBIC, II0 AaHAJOTWH), JejaTh BBIBOIABI MU
3aKJIIOYCHUS; YMEHHE NPUMEHSATh B TMPOIECCE IMO3HAHUSA MOHATHSA (MPEAMETHBIE MU
METaNnpeAMETHBIC), CHUMBOJIHMYCCKHE (3HAKOBBIC) MOJCIIH, HCIIOJIb3yeMble B XHMHH,
npeoOpa3oBbIBaTh MIMPOKO TNPHUMEHSEMbIE B XUMHH MOJEIbHBIC IPEICTABICHUS —
XMMHYECKUHN 3HaK (CHMBOJI 3JICMEHTA), XUMUYecKast popMyJia ¥ ypaBHEHHUE XUMUYECKOM
peaKIuy — MPU PEIICHUH y4eOHO-TT03HABATEIbHBIX 3a7a4, ¢ YYETOM ITHUX MOJEIbHBIX
MPEJCTABICHUN BBISBISATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU H3Y4aeMbIX
O00BEKTOB — XHMHYECKHX BCIICCTB M XUMHUUYCCKUX PEaKIHMi, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, IPUYMHHO-CIICACTBEHHBIE CBA3M W MPOTHUBOPECUYMUS B HM3YYAEMBIX
nporeccax u spicHusX. bazoBble ucciienoBaTe/ibCKHue AeCTBUA:

YMEHHE UCITOJIb30BaTh ITOCTABICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHUS,
a TaKXe B Ka4eCTBE OCHOBHI JUIs1 (POPMHUPOBAHUS THUITOTE3BI IO TIPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXXJICHUI; MPUOOPETEHHE OMbITA MO TJIAHWPOBAHUIO, OPraHU3alNU U
MPOBEICHUIO YYCHUYECKHUX JKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJIOM IMpOoIiecca,
CaMOCTOSITEJILHO TPOTHO3UPOBATh €ro Pe3yibTaT, (OpMYIUpPOBaTH OOOOIICHUS U
BBIBOJIBI MO pE3yJibTaTaM MNPOBEAEHHOTO OIBITA, MCCICIOBAHUS, COCTABIATH OTYET O
MpoJieJIaHHON padoTe.

Pabora ¢ ungopmaumei:
YMEHHE BbIOMPATH, AHATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO PA3TUYHBIX
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BUJIOB U  (QOpM  MNpEACTaBICHUS, TMOIYYaEMyK W3  Pa3HbIX  HCTOYHUKOB
(Hay4HOTIOMYJISIpHASL JTUTEpaTypa XUMHUYECKOTO COJCpPXaHUs, CIPABOYHBIC MOCOOUS,
pecypchl MIHTepHETa), KPUTHYECKU OICHUBATh MPOTUBOPCUYMBYIO U HEIOCTOBEPHYIO
MH(OpMAIUIO; YMEHUE IPUMEHSTh pPa3IMYHbIe METOAbI U 3aIIPOCHI IPU MTOUCKE U 0TOOPE
MH(OPMAIMU U COOTBETCTBYIOIINX JTaHHBIX, HEOOXOAUMBIX JIJISl BBIMOJIHEHUS YUEOHBIX U
MO3HABATEIbHBIX 3a/Ja4 ONpPENEIEHHOr0 THMA, NpUOOpeTeHue OombiTa B 00JacTH
UCIIOJIb30BaHUSI ~ MH(OPMAIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHM,  OBJaJeHUE
KYJIbTYPOU aKTUBHOI'O UCIIOJIB30BAaHUSl PA3JINYHBIX IOMCKOBBIX CUCTEM, CAMOCTOSATEIIBHO
BbIOMpATh ONTUMAIbHYIO (OpMY MpPEACTABICHHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7a4i HECIOKHBIMU CXEMaMH, IMarpaMmamu, ApyrumMu hopmamu rpaduxu
U UX KOMOWHALMAMH, YMEHHE MCIOJIb30BATh U aHAJIM3UPOBATH B Mpolecce yueOHOoM U
UCCJIE/IOBATEIbCKON JIESITENIbHOCTH HMHGPOPMALIMIO O BIMSHUU MPOMBIIIJIEHHOCTH,
CEJBCKOTr0 XO35ICTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPY’KArOLIEH MPUPOIHOU CPEbI.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE HeiiCTBUS:

yMEHHE 3a/JaBaTh BOIPOCHI (B Xoje auanora u (Mad) JTUCKYCCHH) IO CYLIECCTBY
obOcyknaeMor TeMbl, (OPMYJIUPOBATH CBOU MPEIOKESHHUSI OTHOCUTEIHHO BBITIOJIHEHUS
IPEIOKEHHOHN 3a/1aud; MPUOOPETEHNUE OIbITA MPE3EHTAIIUU PE3YJIbTaTOB BHITIOJHCHUS
XUMHYECKOT'O
9KCIIEpUMeHTa (Ja00paTOpPHOIO OIBITA, JIAOOPATOPHOW PabOThI MO HCCIEIO0BAHUIO
CBOMCTB BEINECTB, y4YeOHOr0 MPOEKTa); 3aWHTCPECOBAHHOCTH B COBMECTHOH CO
CBEpCTHUKAMM ITO3HABATEILHOW M HCCIIEIOBATEIbCKOU JACSATEIbHOCTH MPU PEIICHUH
BO3HHUKAIOIIUX MPOOJIEM Ha OCHOBE y4&€Ta OOIIMX MHTEPECOB M COTJIACOBAHMUSI IMO3UITUN
(oOcysxmeHust, oOMEH MHEHHSIMH, «MO3TOBBIC INTYPMBI», KOOPIHHAIMS COBMECTHBIX
JEHCTBUH, OIpejielicHue KPUTEPHUEB IO OICHKE KadyeCTBa BBIMOJHEHHOW pabOThI H

apyrue);

PeryjsiTuBHBIC YHUBEPCAJIbHbIE YYeOHbIE 1eiiCTBHSL:

YMEHHE CaMOCTOSTENIbHO OMpEAeNsaTh LEeNH ACSTEIbHOCTH, IUIAHUPOBATD,
OCYILECTBJISITh, KOHTPOJUPOBATH W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTh, BBIOMpaTh HamOoJiee 3(PPEeKTUBHBIE CIMOCOOBI perieHus y4eOHBIX H
MO3HABATEIbHBIX  3aJlay, CaMOCTOSITEJIbHO COCTaBISATb WIJIM  KOPPEKTUPOBATH
MPEJIOKEHHBIA AITOPUTM JIEMCTBUM NPHU BBINOJIHEHUH 3aJaHUN C YYETOM IOJYYEHHUS
HOBBIX 3HAHWK 00 H3y4aeMbIX OOBEKTAaX — BEHIECTBAX M PEAKIUSAX, OICHUBATH
COOTBETCTBHE MOJYYEHHOTO pe3yjibTaTa 3asBICHHOW 1€JM, YMEHUE HCMOJb30BaTh U
aHAJM3UPOBATH KOHTEKCTHI, MpEIjiaraeMbl€ B YCIOBUU 3aJaHUMN.
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NPEJMETHBIE PE3YJIBTATBI

B coctaBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S13aTEIBHOrO COAEpPKaHUA,
YCTaHOBJIEHHOTO JaHHOU (peaepasibHON pabouelt mporpamMmoil, BBIIESIOT.: OCBOCHHbIC
oOyyJaroImMuMHCsl Hay4YHbIC 3HAHUS, YMEHUSI U CIIOCOOBI IEUCTBUH, cienuduaeckue s
peaMEeTHON 001acTu « XUMUS», BUJIbI IESITEILHOCTH T10 MOJYyUYESHUIO HOBOT'O 3HAHUS, €r0
WHTEpIIpETallii, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3JIMUHBIX YYEOHBIX U HOBBIX
CUTYyaLUSIX.

K xoniy oOydenHuss B 8 kjacce mpeaMeTHBIE pe3ysibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM!

pacKpbIBaThb CMBICII OCHOBHBIX XHMHUYECKHMX TOHSATHI: aToMm, MOJIEKYyJa,
XHUMUYECKHI 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEUIECTBO, cMeCh (OJHOPOAHAS U
HEOJHOPOJIHAS), BaJCHTHOCTh, OTHOCHUTCIIbHAs aTOMHAs W MOJICKYyJIIpHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBas JA0Js1 XUMUYECKOrO JIIEMEHTA
B COCIMHEHUHW, MOJISIpHBIA  OO0OBEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
ANIEKTPOOTPHUIIATEIILHOCTh, CTENIEHb OKHCIICHHS, XUMUYECKasl peakius, Kiaccupukarus
peaKUMil: peakuu COCUHEHUS, PEaKIMU Pa3IOKEeHU, pEaKIMy 3aMEIlCHUs, PEaKIuu
oOMeHa, 9K30- U IHJAOTEPMHUUYECKUE PEAKIUH, TEIIOBOM 3PdeKT peakuuu, Ipo aroma,
AJNIEKTPOHHBIN CIIOM aroma, aroMHas OpOUTallb, PaguyC aToMa, XUMHUYECKas CBS3b,
NOJISIPHAsE U HENOJIIpHAsi KOBAJEHTHAs CBs3b, MOHHAs CBsI3b, WOH, KaTHOH, aHWOH,
pacTBOp, MaccoBas J0Js BemlecTBa (MPOLIEHTHAs KOHIICHTpAIMsA) B PacTBOPE;
WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX ITOHATUN U IPUMEHATH 3TU
NOHATHUS NPU OINKUCAHWUU BELIECTB M MX IPEBPALICHUN; HCIOJIB30BaTh XUMHUUYECKYIO

CUMBOJIMKY JIJIsl COCTaBJICHHs ()OPMYIT BEIIECTB U
YPaBHEHUN XMMUUYECKHUX PpEAKLUH; OINpENeNsITh BAJICHTHOCTh aTOMOB 3JEMEHTOB B

OMHAPHBIX COCTUHEHUSX, CTECTICHD
OKHUCJICHHSI DJIEMEHTOB B OWHAPHBIX COCAMHECHHSX, NPHHAAJICKHOCTH BEIIECTB K
OTIpeNICIEHHOMY KJIACCy COSMHEHUN TI0 PopMyiaM, BII XUMUYECKOMN CBS3H
(koBaJIcHTHAasT W WOHHAs) B HEOPraHUYECKUX COCIUHEHUSIX; PACKPBIBATH CMBICI

ITepuonnueckoro 3akona (.M. Menneneesa: 1eMOHCTpUPOBATH
INOHMMAaHHE NEPUOAUYECKON 3aBHCUMOCTH CBOWMCTB XHMHUYECKUX JJIEMEHTOB OT HX
nonoxeHust B llepuogmyeckonl cHuCTEME, 3aKOHOB COXPAHEHUsS MAacChl BEIIECTB,
MMOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YYEHHUS, 3aKOHAa ABOraJpo; ONUCHIBATh U
XapakTepru3oBaTh TabmuuHy0 dhopmy [leprmoamueckoii cucTeMbl
XHMHYECKUX JJICMCHTOB. pa3linvyaTh MOHATHS «TjaBHas moarpymnmna (A-rpymma)» u
«mmobounas moxarpymnmna (b-rpymma)», Maneie W OOJBIIME IEPHOJbI, COOTHOCHUTH
o0o3HaueHus, KOTopble uMerTcss B Tabnuue «llepuogmyeckas cuctemMa XUMHUYECKHUX
anemeHToB [[.MI. MeHneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB
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XUMUYECKHX DJJIEMEHTOB (COCTaB | 3apsj] sjapa, oOOIee YHCIO DICKTPOHOB H
pacrpelieieHue WX 1O DIIEKTPOHHBIM CIIOSIM); KJIAcCHU(DUIIUPOBATh XHUMUYCCKHE
AJIIEMEHTBI, HEOPraHUYECKUE BEIIECTBA,
XMUMUYECKHE peakinuu (10 YUCIy U COCTaBy yYaCTBYIOIIMX B PEaKIUH BEHIECTB, II0
TEIUIOBOMY 3(eKTy); XapaKTepu3oBaTh (OMUCHIBATH) OOINHE XMMHYECKHE CBOWCTBA
BEILECTB PA3JIMYHBIX KJIACCOB, TMOATBEP)KJIas OMUCAHUE IMPUMEpPAMU MOJEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XHUMHUYECKUX pEAaKLUHM, NPOTrHO3UPOBATH CBOMCTBA
BEILECTB B 3aBUCMMOCTH OT UX KaYECTBEHHOT'O COCTABa,
BO3MOXHOCTH TMPOTEKAHUS XHUMHYECKUX [MPEBpAIlCHU B pPa3IUYHBIX YCIOBHSIX;
BBIYUCIISATh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JeMeHTa Mo (popmylie COeAMHEHHs, MACCOBYIO OO
BELIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO YPABHEHUIO XHUMHYECKOW peakinH;
IPUMEHSTh OCHOBHBIE OTEPALIMU MBICIUTEIBHON ACSITEIBHOCTH — aHAJIU3 U CUHTE3,

CpaBHEHHE, 0000111eHuE, CUCTEMAaTHU3ALIHIO, KJ1accu(pUKaIuio, BBISIBJICHUE
MPUYMHHOCJICACTBEHHBIX CBSI3€H — JJISI M3Yy4YE€HUS CBOMCTB BEIIECTB M XUMHUYECKUX
peakIui, €CTeCTBEHHO-HAy4YHbIE METOJbI IIO3HaHUSA — HaOIIOJICHUE, HU3MEpPCHHE,
MOJICTUPOBaHKMEe, OSKCIEPUMEHT (peaqbHBId W MBICICHHBIN); CJCIOBaTh MpaBHIIaM
MOJIb30BAHMS XUMHUYECKOU MOCY 10 U J1ab0paTOPHBIM

o00OpyI0BaHMEM, a TaK)Ke NpaBWiIaM OOpalleHus C BEIIECTBAMU B COOTBETCTBUM C
MHCTPYKIMSIMU T10 BBITIOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB IO MOJIYYSHHUIO U
COOMpaHHMIO Ta3000pa3HbIX BeHIeCTB (BOJAOPOAAa M KHUCIOPOJA), MPHUTOTOBICHUIO
PacTBOPOB C OINPEACIEHHON MaCCOBOM JI0JI€M PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U
IPOBOJIUTh XUMHUYECKUE SKCIEPUMEHTHI IO PACMNO3HABAHUIO PACTBOPOB WLIEIOYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (TakMyc, peHodranent, METHIOPAHK U IPYTHE).

K xonmy oOydenuss B 9 KJjacce MpeAMETHBIE Pe3yJbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUN:

PACKpbIBATh CMBICJI OCHOBHBIX XUMUYECKUX MOHSATUN: XUMHUYECKUM SJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTUOH, aHHOH, MPOCTOE BEIIECTBO, CIOXKHOE BEUIECTBO, BaJ€HTHOCTD,
ANEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCJICHUS, XUMHYECKas peaklus, XuMHU4yecKas
CBsI3b, TETUIOBON 3 (HEKT peakiuu, MoJb, MOJSPHBIA 00BEM, pacTBOp, DIAEKTPOIUTHI,
HEIJIEKTPOJIUTHI, 3JIEKTPOIUTHUYECKAS] JAUCCOIMALIMS, PpEaKIUh HOHHOIO OOMEHa,
KaTamu3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTuMble ¥ HeoOpaTUMBIE pPEaKIlvy,
OKHCIIUTEIbHO-BOCCTAHOBUTEbHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCICHUE
U BOCCTaHOBJICHWE, aJUIOTpONHs, aM(pOTEPHOCTh, XUMHUECKas CBs3b (KOBaJCHTHAs,
WOHHAs, METAJIMYeCKast), KPUCTAUIMYECKas PEIIéTKa, KOPPO3Ms METalIOB, CIUIABHI,
CKOPOCTh XHMMHMYECKOM peakluuu, NOpeAaeiapbHo aomyctumas KoHueHtpauus [IJK
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BEIIECTBA; WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHUX TMOHSATHM U
MIPUMEHATHITU
MOHATUS TPU ONHMCAHUM BEIIECTB W MX MPEBPALICHUN; HMCIIOIb30BATh XUMHYECKYIO
CHUMBOJIMKY JIJIs COCTaBJICHUS (hOPMYJI BEIIECTB U
YpPaBHCHUN XUMHUYECKHX PEAKIHUN; ONPEIENsiTh BAJCHTHOCTh U CTEINEHb OKHCIICHUS
XUMHYECKHUX JIEMEHTOB
B COCJIMHEHMUAX PA3JUYHOTO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COCAUHECHHMH 1o (OopMysiaM, BUJ XUMHYECKOH CBs3M (KOBaJICHTHAs, MOHHAS,
METaJUIMUeCcKass) B HEOPraHWYECKHUX COCIMHEHHUSX, 3apsA] HOHA [0 XHMHYECKOM
dbopmysie, xapakTep Cpeabl B BOJHBIX PACTBOpPaX HEOPraHUYECKUX COCAMHEHUH, THUI
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA,
packpbiBaTh  cMbica  llepuommueckoro  3akona J[.MI. MenneneeBa u
JIEMOHCTPUPOBAThH €ro MOHUMAaHUE: OMUCHIBATh M XapaKTEPU30BaTh TaOINYHYIO (opMy
[Tepronnyeckoil CHUCTEMbl XHMHUYECKUX OJJIEMEHTOB. pa3ivyaTh IOHATHUS «IJIaBHas
noarpynmna (A-rpymma)» u «mobouynas noarpynmna (b-rpymma)», manbie W OOJIbIIHE
NePHOJIbl, COOTHOCUTHh 0003HAYEHUSI, KOTOPhIE UMEIOTCSI B TIEPUOJAMYECKON TaOIHIlE, C
YHCJIOBBIMH XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W
3apsi AApa, oOIee YUCIIO IEKTPOHOB U PACHPEICIICHUE UX IO 3JICKTPOHHBIM CIIOSIM),
O0O0BSACHATH 00IIIHME 3aKOHOMEPHOCTH B UBMEHEHHH CBOMCTB 3JIEMEHTOB U UX COEIUHEHUI
B Ipefenax MalblX NEPUOJOB M TJaBHBIX MOATPYIII ¢ YYETOM CTPOCHHSI UX ATOMOB,
KJIacCU(UIIMPOBATH XUMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,

XMMHYECKHE Peakiuu (110 YUCIIy M COCTaBy YYaCTBYIOIIMX B PCAKIMU BEIIECTB, IIO
TCIUIOBOMY 3 EKTy, M0 M3MCHEHHMIO CTEICHEH OKHCICHHS XHMHUYECKHX JJICMCHTOB);
XapakTepu3oBaTh (OMHCHIBATH) 0O0mKE U crenuUUecKue XHUMHYCCKHE CBOWCTBA
MPOCTHIX M CJIOXHBIX BEIIECTB, MOATBEPXK/asi ONMUCAHUE MPUMEPAMHU MOJICKYJISIPHBIX U
WOHHBIX YPAaBHCHUN COOTBETCTBYIOIIUX XUMHYECKHUX PEAKIHM; COCTABISATh YPaBHEHUS
BJICKTPOIUTHYECKON TUCCOIMALIMUA KUCIIOT, IIEJI0YEH U COJIEH, TTOJHBIE U COKPAIIEHHBIC
YpaBHEHHS pEaKIUid HWOHHOTO OOMEHa, YypaBHEHHUS pEakKIHi, TOITBEPKIAIOIINX
CYLIECTBOBAHME T'E€HETUYECKOM CBSI3M MEXY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
PaCKpBIBaTh CYITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM ITOCPEACTBOM
COCTaBJICHUS DJICKTPOHHOTO OajaHca dTUX PEaKIui; TPOTHO3MPOBATH CBOMCTBA BEIIIECTB
B 3aBUCUMOCTH OT X CTPOCHMSI, BO3MOXXHOCTH

NPOTEKAHUSI XUMHYECKHX MPEBPAIICHUNA B PA3JIMYHBIX YCIOBUSAX; BBIUYHUCIATH
OTHOCHUTEJbHYI0O MOJICKYJAPHYIO W MOJAPHYIO MACChl BEIIECTB, MAaCCOBYIO JOJIIO
XUMHYECKOTO 2JIEMEHTa 1o (opMysie COEAWHEHHUS, MAaCCOBYIO JOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI IO YPABHEHHMIO XHUMHUUYECKOW pEakiuu; CoOIr0aaTh
MpaBuia MOJIb30BAHMUS XUMHYECKOU MOCY10M U 1a00paTOPHBIM
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o0opy0BaHUEM, a TaK)Ke IMpaBHIa OOpAIICHHUS C BEIIECTBAMH B COOTBETCTBHUU C
WHCTPYKIMSIMU TI0 BBITTOJIHCHHUIO JJa0OPATOPHBIX XUMUYECKUAX OTBITOB I10 IMOTYYEHUIO U
COOMpPaHHI0 Ta3000pa3HBIX BEIIECTB (aMMHaka M YIJIEKHUCIOrO Tas3a); MPOBOJUTH
peakIny, MOATBEPKIAIOIINE KAYeCTBCHHBIM COCTAB Pa3IMUHBIX BEIICCTB. PACIIO3HABAThH
OTBITHBIM MYTEM XJIOPUI-, OpOMUI-, HOAU-, KapOoHaT-, dhocdat-, cunmkat-, cyiabhat-,
THJIPOKCU-MOHBI, KATHOHBI aMMOHHS ¥ MOHBI H3yUYCHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE
B BOJIHBIX PAcTBOPAaXx HEOPTraHWYECKHUX BEIECTB; MPUMEHSTh OCHOBHBIC OIEpAIlU
MBICTTUTEILHON JIESITENIbHOCTM — aHajdu3 M CHHTE3, CpaBHEHUEe, 0000IIeHu e,
CHUCTEMATHU3AIINIO, BBISBJICHUE TPUYMHHO-CJICACTBEHHBIX CBA3CH — JIsl U3YUCHUS CBOWCTB
BCIICCTB W XUMHUYCCKHUX PCaKIUW, eCTCCTBCHHOHAYYHBIC METOIbI TIO3HAHHUS —
HaOJTI0ICHKE, U3MEPEHUE, MOJICIIMPOBAHKE, SKCIICPUMEHT (pealibHbI M MBICIICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHHUE

denepanbhas padoyas nporpamma | Xumus. 8—9 kinaccel (6a30BbIii ypOBCHBD)

8 KJIACC
Haunmenosanue
No KonngectBo OcCHOBHBIE BUJBI IEITEIILHOCTHU
pa3aenoB U TEM Conepxanue 00ydeHHs
n/n JacoB oOyyJaromuxcs
y4eOHOro mpeamera
Pa3nen 1. [lepBoHayanbHble XUMUYECKUE MOHATHSA
1.1 | Xumus — Baxxnas 5 [IpenmeT xumuu. Poinb XuMHUM B )KU3HU PackpbIBaTh CMBICIT U3yYaE€MbIX MTOHSITUH.
obJacTh 4eJIoBeKa. XUMHS B CUCTeME HayK. Tena | PackpbiBaTh posiib XMMUHU B IPUPOJE U
€CTCCTBO3HAHMS U U BellecTBa. PU3nuecKkue CBOMCTBa YKU3HU 4EJI0BEKA, €€ CBA3b C IPYTUMU
HPaKTHICCKON BEIIIECTB. ATPEraTHOE COCTOSIHUE HAyKaMH.
ACATCIBHOCTH BemiecTB. [IoHSITHE O METOAAX TTO3HAHUS | Pa3anyarh YMCTHIE BEIIECTBA U CMECH,
yeJoBeKa

B XxuMuu. YuCThIC BelecTBa U CMECH.
CrniocoOnI pa3eneHus cMece.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XMMUYECKOM MOCYJION, C
npaBUjIaMu pabOTHI B JIAOOPATOPHH H
pueMaMu OOpaIeHus ¢
71a00paTOPHBIM 000PYIOBAHHUEM.
dusuyeckue cBoMcTBa 00pasIloB
HEOPTaHUYECKUX BEIIECTB — METAJIJIOB

N HCMCTAJIJIOB.

OJIHOPOJIHBIE U HEOAHOPOIHBIE CMECH.
Paznuuats ¢pu3udeckre 1 XUMUYECKHAE
SIBJICHUS.

CnenoBaTh aJirOPUTMaM HCIOJIb30BaHUS
AKCIIEPUMEHTAIBHBIX METOA0B —
HaOII0JICHUS ¥ SKCIIEPUMEHTA.
HaGromath u onmuchIBaTh 0OBEKTHI TPH
MPOBEJACHUU IEMOHCTPALNM 1
Ja00pAaTOPHBIX OMBITOB IO U3YUCHUIO
(U3UICCKUX CBOMCTB BEIIECTB,
Crioco0O0B pa3/eICHUsI CMECEH BEIIECTB.
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denepanbhas padoyas nporpamma | Xumus. 8—9 kinaccel (6a30BbIii ypOBCHBD)

CnocoOsI pa3neneHus cmecen
(bunpTpOBaHUE, BHIAPHBAHUE,
JUCTHUIALNSA, XpoMaTorpadus).

[IpoBOANTE XUMUYECKUHN DKCIIEPUMEHT
IpH pas3zeliecHuu cMecei (Ha mpumepe
OYKMCTKU TIOBAPSHHOM COJIN) B XOIC
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denepanbhas padoyas nporpamma | Xumus. 8—9 kinaccel (6a30BbIii ypOBCHBD)

JlabopamopHnvle onvimoi.
W3ydenue u onucanue Gpu3nIecKux

CBOMCTB 00pa31ioB HEOPTraHUYECKUX
BELIECTB.

N3yuyenue cnocoOoB pasjeneHus cMecei
(Cc TOMOIIIbIO MarHUTA).

IIpaxmuueckue pabombi:

Ne 1. [IpaBuna pa®oTsl B 1a60paTOpun U
npuéMbl 0OpaleHus ¢ 1a60paTOPHBIM
000py10BaHUEM.

Ne 2. Pasnenenue cmeceit (Ha mpumepe
OYHMCTKH MTOBAPEHHOMN COJIN)

npaktudeckoil padotsl Ne 2. CrieoBaTh
IpaBHUJIaM TOJIB30BAHUS XUMHUYECKOM
MOCYJI0M U T1a00paTOPHBIM
000pyI0BaHHUEM, a TAKXKE MpaBUIaM
OOpaIeHus: ¢ XHMUIECKIMHU
BEIIECTBAMU

B COOTBETCTBHH C HHCTPYKIIMCH TIPH
BBITIOJTHEHUHY TTPaKTHYECKON

pa6otsr Ne 1.

BricTpanBaTh pa3BépHYyTHIC
MTMCbMEHHBIE ¥ YCTHBIC OTBETHI C OTIOPOM
Ha nHQpOpMaIMIo U3 yueOHUKa U
CTIPaBOYHBIX MaTEPHAIIOB, TPAMOTHO

WCTIOJIb30BATh U3YUYCHHBIA MOHATUWHBIN
amnmapar Kypca XuMuu
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denepanbhas padoyas nporpamma | Xumus. 8—9 kinaccel (6a30BbIii ypOBCHBD)

1.2.

BemmecTBa n
XUMHUYECKUE

peaKIuu

15

ATOMBI U MOJIEKYJbL. XUMUYECKHE
aneMeHThl. CUMBOJIBI XUMHUYECKUX
371eMeHTOB. [IpocThie U Cil0KHbBIE
BelleCTBA. ATOMHO-MOJIEKYJISIPHOE
y4EHHUE.

Xumuueckass  Qopmyna. BasieHTHOCTB
aTOMOB XMMHUUYECKHUX DJIEMEHTOB.

3aKOH MTOCTOSTHCTBA COCTAaBA BEILIECTB.
OTHOCUTENBHAS aTOMHAs Macca.
OTHocuTenbHAsT MOJEKYJsIpHAs Macca.

Maccosas J0JIAA XUMHYCCKOI'O 3JICMCHTA
B COCAMHCHUU.

Omnpenenats MpU3HAKA XUMHUYECKUX
pEaKIuii, yCIOBUS UX MPOTEKAHMUS.
OOBSICHATH CYIIHOCTh (PU3UUECKUX U
XUMHYECKUX SBICHUN C TOYKHU 3PCHUS
aTOMHO-MOJIEKYJISIPHOTO YUYEHHUSI.
KnaccuduunpoBaTs XuMuieckue
peakiuu (1o YUCIy U COCTaBY
pearupyroumx u 00pa3yronmxcs
BEIIECTB).

CocTaBasaTh GopMyIIbl OUHAPHBIX
BEIIECTB MO BAJICHTHOCTU U ONPEIEIATh
BaJICHTHOCTb 10 (JOPMYyJIaM BEIIECTB.
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denepanbhas padoyas nporpamma | Xumus. 8—9 kinaccel (6a30BbIii ypOBCHBD)

KomnuectBo BemecTa. Monbs. MonsipHas
Macca. B3auMocBs3b KOIMyecTBa, Macchl
Y YUCJIa CTPYKTYPHBIX €IMHUIL BEIIECTBA.
Pacuétel no popmynam XUMHUECKUX
COECIMHEHUMH.

DU3NYECKUE U XUMUYECKHUE SIBJICHHUS.
XUMHUUYECKasi peakius U €€ MprU3HaKU.
3aKOH COXpaHEHHUS MacChl BEIIECTB.
XUMHUUYECKUE YPABHEHHUS.
Knaccuduxanus XuMU4eCKUX peakiui
(coenuHeHus1, pa3ioKEHNUs, 3aMEIICHHUS,
oOMeHa).

Xumuueckuii IKcnepumenn:
Llemoncmpayuu:

dusnyeckre CBOMCTBA 00pas3IoB
HEOPTraHUYECKHUX BEIIECTB — METAJJIOB U
HEMETAJIOB.

OO6pa3sIisl BEemecTB KOIUIECTBOM 1 MOJTh.
dusngeckue sBIeHUS (TIaBICHNC
BOCKA, TastHUE JIbJIa, PACTUPAHUE caxapa
B CTYIIKE, KUIIEHUE U KOHJACHC AU
BOJIBI).

Xumudeckue siBiieHus (ropeHne

CBEYH, MPOKAIIMBAHNE METHOMN

PaccraBnsaTe ko3 PUIIMEHTHI B
YPaBHEHUSX XUMUYECKUX PEAKITHIA.
HabmtonaTh 1 onMChIBaTh OO BEKTHI

IIpU IPOBEJICHUH IEMOHCTpAIUil 1
71a00paTOPHBIX OMBITOB.

[TpoBoaNTH BBIMMCICHHS TO (HopMyIam
XUMHYECKUX COCTMHEHUN 1 YpaBHEHUSIM
XUMHYECKUX PEaKIIUH.

[IpuMeHsITh €CTeCTBEHHO- HAyUHbIC
METO/IbI TO3HAHUS (B TOM YHCIIe
HaOJII0/ICHNE, MOJICIMPOBAHUE,
HKCIIEPUMEHT U OCHOBHBIE OTlepaliuu
MBICIIUTEILHON 1eATeTbHOCTH
(cpaBHEeHHME, KITacCHU(pUKALINSA)
BricTpanBaTh pa3BépHyTHIC
MUCHbMEHHBIE M YCTHBIE OTBETHI C OTIOPOM
Ha nHpOpMaIMIo U3 yueOHUKa U
CIIPaBOYHBIX MATEPHUAJIOB, TPAMOTHO
WCIIOJIb30BATh U3YyUYECHHBIN TOHATUWHBIN
anmnapar Kypca XUMuu
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denepanbhas padoyas nporpamma | Xumus. 8—9 kinaccel (6a30BbIii ypOBCHBD)

IPOBOJIOKH, B3aUMOJICHCTBHE COJIBI
WA MeJia C COJITHOM KHMCIIOTOH).
HaGnronenue npu3HakoB NpOTEKaHUs
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Ddenepanbhas pabouas nporpamma | Xumusi. 8—9 kiaccel (0a30BbIi yPOBEHB)
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denepanbhas padoyas nporpamma | Xumus. 8—9 kinaccel (6a30BbIii ypOBCHBD)

XHUMUYECKHX peakiuil (pa3nokeHue
caxapa, B3auMOJICHCTBHE CEPHOU
KUCJIOTHI C XJIOPUIOM Oapusi, MOJTydYCHUE
U pasnoxxenue ruapokcuaa meau (11)
NpY HArPEBaHWH, B3aMMO/ICHCTBUEC
xenesa ¢ pactBopoM coiu meau ().
OMnBITHI, HJUTFOCTPUPYIOIIUE 3aKOH
COXpaHCHHUS MaCCHI.

Jlabopamopnule onvimot:

Co3znanue MojeIeit MOJICKYT
(1mapocTepiKHEBBIX).

Onucanve  (GU3HYECKUX  CBOWCTB

06pa3u013 HCOPTaHNYCCKUX BCHICCTB —
MCTAJIZIOB 1 HCMCTAJIJIOB.

Ha6monenue dusnyeckux (IiaBieHne
BOCKa, TasTHHE JIbJIa) U XUMUYECKUX
(ropeHue cBeuH, MPOKATUBAHUE MEIHOM
IIPOBOJIOKH) SIBJICHHIA.

HabGnronenue u onucanue npu3HaKoB
NPOTCKAHUS XUMHUYCCKUX PEAKITHHA
pa3HBIX THIIOB.

Buvluucnenus: oTHOCUTETHHOM
MOJIEKYJISIPHON MacChl BEIECTB,
MOJIIPHOM MacCChl, MacChl BEIIECTB,
MacCChl ¥ KOJIMYECTBA BEIECTBA,;
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denepanbhas padoyas nporpamma | Xumus. 8—9 kinaccel (6a30BbIii ypOBCHBD)

MacCCOBOH IO XUMHYECKOTO DJIEMEHTa
o ¢hopmyJsie COeTUHECHMUS,
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denepanbhas padoyas nporpamma | Xumus. 8—9 kinaccel (6a30BbIii ypOBCHBD)

10 YPABHEHUAM XMMHUYECKHUX
peakuii: KOJIMYECTBA, MACChI
BEIIECTBA 10 U3BECTHOMY
KOJINYECTBY, MAacCE PEareHTOB WU
MPOJAYKTOB pEAKIMU

Hroro no pazneny

20

Pa3znen 2. BaxkHelilue npeacTaBuTe/ I HEOPraHN4eCKUX BellecTB
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denepanbhas padoyas nporpamma | Xumus. 8—9 kinaccel (6a30BbIii ypOBCHBD)

2.1

Bo3nyx. Kucnopo.

Ilousatne
00 okcHumax

Boznyx — cmech ra3zoB. CocTaB Bo3ayxa.
Kucnopon — anemeHT u npocroe
BemiecTBo. HaxoxkaeHnue kuciopoaa B
npupoje, GU3NIeCKue 1 XUMHUIECKHE
cBoiicTBa (peakiyu ropeHusi). OKCH/IBI.
[Tpumenenue kucnopoaa. Criocoos
MIOJTyYEHHS KUCIOPO/ia B JIAOOPATOPUH U
npombinuieHHoCTH. Kpyrosopor
Kkuciopoza B mpupoze. O30H —
IJIOTPOITHAS MOTU(HUKAIIHS KUCIIOPO/Ia.
TennoBoit 3¢ hekT XumMuueckon
peaKkinu, TEPMOXUMUYECKHE YpaBHEHH,
9K30- U DHJOTEPMHUYECKUE PEAKIUH.
TomnuBo: yronb u MeTaH. 3arpsa3HeHue
BO3/lyXa, YCUJICHUE MapHUKOBOTO

s dekra, pa3pyireHrne 030HOBOTO CJIOS.

Xumuueckuii IKCnepumenm:.

Jlemoncmpayuu:
KauecTBeHHOE onpeaeneHue coaepKanus

KHCJIOpOJia B BO3IYyX€
[Toryuenue, coOnpanue, pacrio3HaBaHUE

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIHKY
JUTSL COCTaBIICHUsT (POPMYJT BEIIECTB,
MOJICKYJIIPHBIX ypaBHEHUI
XUMHYECKUX PEAKINI C yJ4aCTHEM
KHCIIOpoa. XapaKTepru30BaTh
(ommchIBaTBH) COCTAB BO3/yXa,
bu3nYeCcKre ¥ XUMUYECKHE CBOWCTBA
KHCIIOPO/Ia, CIIOCOOBI €ro MOTy4YeHUS,
NPUMCHCHHUE M 3HAYCHUE B IPHUPOJIC U
KU3HU 4yenoBeka. CpaBHUBATh PEaKIIMH
TOPCHUS U MEUICHHOTO OKHCIICHUSI.
OOBSICHATB CYIIHOCThH IKOJIOTHICCKUX
po0JIeM, CBA3aHHBIX C 3arpsI3HEHUEM
BO3/TyXa.

CrnenmoBath npaBuiamM 0e30MacHON
paboTHI B J1aOOpATOPUH MTPH
WCIIOJIb30BAaHUM XUMHYECKOU MOCYIbI U
000pyI0BaHMS, a TAK)KE MpaBUIIaM
oOpaleHus ¢ TOPIOYNMH BEIICCTBAMH.
[TnaHpOBaTh U OCYIIECTBIISATH HA
MPaKTHKE XUMHUECKHE SKCTICPUMEHTHI,
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U U3y4YECHUE CBOMCTB KUCIIOPOA.
HaGnronenue B3anmo1elicTBUS BEIIECTB
C KHCJIOPOJIOM U YCJIOBUS
BO3HUKHOBEHUS U MPEKPALLIECHHS TOPEHUS
(mo>xapa).

JlabopamopHuiii onvim:

O3zHakomileHHEe ¢ 00pa3laMu OKCUIOB

Y OTIMCAHUE UX CBOWCTB.
Ilpaxmuueckasa paboma: Ne 3.
[Tonyyenue u coOupaHue Kucaopoaa,
U3YUYEHHUE €T0 CBOMCTB.

Boviuucnenus: MOJIEKYJISIPHOM MacChl
KHCJIOPOJIa U 030HA HA OCHOBaHUU
aTOMHOM MacChl XUMHUYECKOTO
3JIEMEHTA; KOJIMYECTBA, MaCcChl
BEILIECTBA 10 YPABHEHUSIM
XAMHUYECKUX PEAKIIUI

MPOBOJIUTH HAOIOACHUS, JIeTIaTh
BBIBO/JIBI IO PE3yIbTaTaM dKCIIEPUMEHTA
IIpU TPOBEJICHUH TAOOPATOPHBIX OMBITOB
U IPAKTUYECKOIN pabOTBHI.

BBIMHCTSATH KOTUYECTBO BEIIECTBA, 00BEM
rasa rno opmyiam.

Y4acTBOBaTh B COBMECTHOH paboTe B
rpynme.

BricTpanBaTh pa3BEépHYTHIC
MTMCbMEHHBIE ¥ YCTHBIC OTBETHI C OTIOPOM
Ha nHpoOpMaIMIo U3 yueOHUKa U
CIPaBOYHBIX MAaTE€pPUAIOB, TPAMOTHO

WCTIOJIb30BATh U3YUYCHHBIA MOHATUWHBIN
arnmapar Kypca XuMuu
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2.2

Bonopoxn. llonsarue
0 KHUCJIOTaxX U COJISX

Bonopon — aneMeHT u mpocroe
BelecTso. Haxoxaenue Bogopona B
npupojie, puznueckue 1 XuMUIECKUe
CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI
nonydenusi. Kucimotsl u comnm.
Momnsipasliit 00bEM ra3oB. Pacuérel mo
XUMHUYECKUM YPaBHEHUSM.
Xumuueckuit IKCnepumenm:

Jlemoncmpayuu:
[Tonyuenwne, coOupanue u

PackppiBaTh CMBICIT M3y4aeMbIX ITOHATHN
Y IPUMEHSTH 3TU NOHATHUS IIPY ONTMCAHUHN
CBOWCTB BELIECTB U UX IPEBPALLICHUN.
XapakTepr3oBath (OMUCHIBATD)
bu3nyuecKre 1 XMMUYECKHE CBOMCTBA
BOJIOPO/Ia, CITIOCOOBI €ro MOJy4YeHHUs,
MIPUMEHEHHUE.

Cobupathb npubdop AJid MOTyYEHUS
BOJIOPOJA.

Hcnonn3oBaTh XUMHNYCCKYIO CUMBOJIMKY
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pacrno3HaBaHue BOAOPO/A.
B3aumopeiictBue BoaoOpojia C OKCHUIOM

meau ().

JlabopamopHuviii onvim:
B3auMopaenicTBre KUCIO0T ¢ METaJJlIaMH.
IIpakxmuyeckas paboma:.

Ne 4. Tlonydyenue u cobupanue BoJI0po/a,
M3yYEHHE €r0 CBOMCTB.

Buviuucnenus:

00BbE€Ma, KOJIMYECTBA BEIleCTBa r'a3a

[0 €ro M3BECTHOMY KOJHUYECTBY
BEILIECTBA WK O0BEMY;

00BEMOB Ta30B MO YPaBHEHUIO PEaAKIINH
Ha OCHOBE 3aKOHA O0BEMHBIX OTHOIIEHUN
ra3oB

JUIsL COCTaBJIEHUS (OpMYyJ BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUIN XUMUYECKHUX
BOJIOPOJA.
BbuucisaTh MOJISIpHYIO Maccy BEUIECTB,;

peakuuii €  y4yacTUeM

KOJIMYECTBO BEIIECTBA, O0BEM Ta3a,
Maccy BEIeCTRBa,

[TpoBOIUTE PACUETHI IO YPABHEHUSAM
XUMHYECKUX PEAKIINi: KOJIMYECTBA,
00BEMa, MacChl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM IPOJTYKTOB PEAKIIHH.

CnenoBathb npaBuiiaM 0€30MacHOM
paboTHI B TaOOpaTOPUU TIPHU
MCIOJIb30BAaHUHM XUMHUYECKOU MOCY bl 1
00OpyOBaHMs, a TAKKE MpPaBHIIaM
oOpallleHus C TOPIOYMMHU BEIIECTBAMU B
OBITY.

[ImanmpoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMUYECKHUE SKCTICPUMEHTHI,
MPOBOJUTH HAOIIOICHUS, JIeTIaTh
BBIBOJIBI TIO PE3yJIbTaTaM dKCIIEPUMEHTA.
YyacTBOBaTH B COBMECTHOM paboTe B
rpymnme
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2.3

Bona.
PacTtBOpBI.
Ilonsarue 06
OCHOBaHHUIX

du3znueckue cBoicTBa Boabl. Boga kak
pacTBOpUTENb. XUMHUYECKUE CBOMCTBA
BO/IbI.

OcHOBaHUA.

PackppiBaTh CMBICIT U3y4aeMbIX MOHATUU
Y IPUMEHSATH 3TU TIOHATUA IIPU ONMCAHUU
CBOMCTB BELIECTB U UX IPEBPALLICHUN.

XapakTepu3oBath GU3UIECKHUE U
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PactBOpsl. Ponb pacTBOpOB B pupoe U
B JKW3HU 4esioBeka. KpyroBopor Boabsl B
npupoje. 3arpsi3HEHUE NPUPOIHBIX BOI.
OxpaHa ¥ O4YHMCTKA TPUPOJHBIX BOJ.
HacpiiieHHbIe 1 HEHACBIIIEHHBIE
pacTtBOpbl. PacTBOpUMOCTD BELIECTB B
Bojic. MaccoBas 1014 BEIlleCTBA B
pacTtBope.

Xumuueckuit IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BelIeCTB ¢ pa3anyHON
PacTBOPUMOCTBHIO.
BzauMmopeiictBue BOABI C MeTallaMU
(HaTpHreM U KaJbIUeM).

HccnenoBanue pacTBOPOB KUCIOT U
IIEJI0YEH C MOMOIIBIO HHANKATOPOB.

Jlabopamophvlie onvimoi
HccnenoBanne ocoOeHHOCTEH
pPacTBOPEHUS BEIIECTB C pa3IUyHON
PacTBOPUMOCTBIO.

[IpuroroBieHue pacTBOpPOB €
ONPENICIIEHHON MacCOBOM J10JIeH
PACTBOPEHHOIO BEIIECTBA.
IIpakmuuyeckas paboma

XUMUYECKUE CBOMCTBA BOJIBI, €€ POJIb KaK
pPacTBOPHUTENS B MIPUPOIHBIX MPOIIECCaX.
CocTaBisaTh ypaBHCHHUS XUMHUECKHIX
peaKIUK C y4aCTUEM BOJBI.

OOBSICHATB CYIIHOCTH IKOJIOTHICCKUX
po0JIeM, CBSA3aHHBIX C 3arps3HEHUEM
TIPUPOIHBIX BOJI, CITOCOOBI OUUCTKH
BOJIBI OT MPUMECEH, MEPBI 110 OXPaHE BOJI
OT 3arps3HCHHS.

[TmaHMpoBaTh U OCYIIECTBIIATh Ha
MPAKTUKE XUMUYECKHUE SKCTIEPUMEHTHI,
MPOBOJUTH HAOIIOIEHUS, 1eTIaTh
BBIBOJIBI IO pe3yJIbTaTaM IKCIIEPUMEHTA
IIPU MPOBEIACHUU JIaA0OPATOPHBIX OIBITOB
U TIPaKTHYECKON PaboTHI.

CrnemoBath npaBuiamM 0€30MacHON
paboTHI B J1aOOpaTOPUH TTPH
MCIIOJIb30BAaHUHM XUMHUYECKOU MOCY bl 1
000py10BaHUS.

[TpoBOIUTH BHIYHCIICHUS C IPUMEHEHUEM
MOHSTHS «MAaccoBasi JIOJIsl BEIIECTBA B
pacTBope».

BricTpanBaTh pa3BépHyTHIC

MMUCHMEHHBIE M YCTHBIE OTBETHI C OTIOPOMA
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Ne 5. IlpuroroBneHnue pacTBopoB
C OIPENICIIEHHON MacCCOBOM J10JIEN
pPacTBOPEHHOIO BELIECTBA.

Ha UHQOpMAIUIO U3 yUeOHUKA U
CIIPaBOYHBIX MAaTEPUAJIOB, TPAMOTHO
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Boviuucnenus: ¢ iCTIoIb30BaHUEM
TIOHSTHSI «MaccOBasi JIOJIsl BEIIECTBA B
pacTBope»

VCIIOJIb30BATh U3YUYECHHBIN TOHATUNHBIN
arrapar Kypca XuMuu
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2.4

OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX

COETUHEHUU

11

Knaccudukanus HeopraHnyeckux
coenunennit. Oxcuasl. Knaccudukanus
OKCHJIOB: colleoOpa3zyromniue (OCHOBHBIE,
KUCJIOTHBIC, aM()OTEPHBIE) U
Hecoseobpasyromue. HoMenknatypa
okcuoB. duznveckue u XUMHUECKUE
cBoiicTBa okcuIoB. [loayueHne oKCUI0B.
OcnoBanus. Knaccudukanus ocHoBaHUI:
mIEI0YM U HEPACTBOPUMbIE OCHOBAHMUSI.
Howmenknatypa ocHoBanuii. usnveckue
U XMMHYECKHE CBOMCTBA OCHOBAHUIA.

[Tomydyenue ocHOBaHUIM.

Kucnorel. Knaccuduxaiuys Kucor.
Howmenkinarypa kucior. ®usnueckue
1 XUMHUYECKHNE CBOMCTBA KUCIOT. P
aktuBHOCcTH MeTaioB H.H. bekerona.
[losmmydenue KUCoT.

Conu. Homenxkiarypa COJIEH.
du3nyecKkre 1 XUMHUYECKHUE CBOMCTBA
conent. [lomyuyenue coiei.

['eHeTnyeckass CBSI3b MEXKIY KiaccamMu
HEOPTaHUYECKUX COCIUHEHHM.
Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

Knaccuduumposates n3yyaemole
BEILIECTBA [10 COCTAaBY U CBOMCTBAM.
CoctaBnsaTh (HOpMYJIIbl OKCHJIOB,
KHCJIOT, OCHOBAHMM, coJiel 1 Ha3bIBaTh
UX TI0 MEXIYHApOAHON HOMEHKIIATYPE.
[IporHo3upoBaTh CBOKMCTBA BELIECTB Ha
OCHOBE O0IIMX XMMHYECKUX CBOWCTB
U3yUYCHHBIX KJIACCOB/TPYIII BEIIECTB, K
KOTOPBIM OHHM OTHOCSTCS.

CocTaBnsaTh MOJIEKYJISIPHBIE YpaBHEHUS
peaKIuil, WLTFOCTPUPYIOIINX
XUMHUYECKHE CBOMCTBA U CITOCOOBI
MOJIyYEHUS BEIIECTB U3yUYEHHBIX
KJIacCOB/TPYIII, a TaKXkKe
MOATBEPKAAIOIINUX TEHETUYECKYIO
B3aUMOCBSI3b MEXI1Y HUMMU.
[Ipon3BOAUTH BBIUKUCIEHHUS IO
YPaBHEHUSAM XMMHYECKUX PEAKIIUM.
[InaHupOBaTh U OCYILECTBIATh Ha
MIPAKTUKE XUMHYECKUE IKCIIEPUMEHTHI,
MPOBOJIUTH HAOJIIOACHUS, IETIaTh
BBIBOJIBI 10 PE3YJIbTaTaM KCIEPUMEHTA
MIPY MPOBEJICHUY JIA0OPATOPHBIX OIBITOB
Y PAKTUYECKHUX
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OOpa3upl  HEOPraHMYECKUX  BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OnbITH, WILTIOCTPUPYIOIINE XUMUYECKHE
CBOWMCTBA  KJIACCOB  HEOPraHUYECKUX
BEILIECTB.

JlabopamopHnvle onvimol
Onpenenenue pacTBOPOB KUCIOT U

1IEJI0YEH C MOMOIIBIO UHANKATOPOB.
N3ydenue B3auMOJECUCTBUS KUCIIOT C
METaJJIaMH, PEAKIIUN HEUTPAIIU3ALUH.
BzaumopericTBre pactBopa cepHOU
KUCI0THI ¢ okcuaoMm meau (1),
[Tony4yeHue HEPACTBOPUMBIX OCHOBAHUH.
BriTecHeHuEe 0fHOTO MeTalIa IPyTUM
U3 pacTBOpa COJIH.

Illpakxmuueckas paboma

Ne 6. Pemenue skcnepuMeHTaTbHBIX
3a7a4 o Teme «BakHenmnme Kiacchl
HEOPTraHUYECKUX COCTUHEHUI».

Buiuucnenus:

M0 YPaBHEHUSIM XUMUYECKOMN PeaKInu:
KOJIMYECTBA BEIIECTBA, 00hEMA, MaCChI
110 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00bEMY, Macce peareHToB WK
IPOYKTOB PEAKITUU

pabor.

CrnenoBaTth npaBuiiam

6e3omacHoi paboThHI B

nabopaTopuu mpu

MCIIOJIb30BAHUU XUMUYECKOU

NOCY/Ibl U1 00OPYAOBAHHUS.
BricTpauBaTh pa3BEépHYyTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOI
Ha nH(pOpMaIIo U3 yueOHUKA U
CIPaBOYHBIX MATEPHUAIIOB, TPAMOTHO
VCIIOJIb30BATh U3YyUYECHHBIN TOHATUWHBIN
anmapar Kypca XuMuu
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Uroro no pazneny: 30

Pa3nen 3. [lepuoguuecknii 3axkoH u llepuoguyeckas cucrema xumudeckux 3jiemeHToB /. U. MenaeneeBa. Ctpoenne
aToMOB. XHMMHYECKas CBA3b. OKHCIMTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU
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3.1

[Tepunognueckuit
3aKOH U
ITepnonunueckas
cucremMa
XUMUYECKUX

anementoB J[. W.

Menpeineena.

CrpoeHnue atroma

[TepBbie MOMBITKY KJIacCUPUKAIIIU
XUMHUYECKUX JIEMEHTOB. [loHATHE ©
rpynmnax CXOJHBIX 3JIEMEHTOB
(IeTOYHBIC U IICTOYHO3EMETbHBIC
METaJlJIbl, TaJIOTeHbI, HHEPTHBIC T'a3bl).
DJIeMEHTBI, KOTOpbIE 00Pa3yloT
aMmdoTepHbIe OKCUJIBI U THAPOKCHIBI.
[lepnoanueckuii 3aK0H.

[Tepronnyeckast cucTeMa XUMHUYECKUX
3JIEMEHTOB

.. MenneneeBa. KoporkonepuoaHas u
JUTMHHOTIEPUO/IHAS (POPMBI
[Iepronnueckor CUCTEMBl XUMUYECKUX
anemeHToB [[.1. Menneneesa. [lepuosl
Y rpy1ibl. OU3NUECKUN CMBICT
IIOPSAKOBOTO HOMEPA, HOMEPOB NEPUOAA
Y TPYMIIBI 2JIEMEHTA.

Ctpoenue aromoB. CocCTaB aTOMHBIX
sanep. M3otonsl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XMMHYECKUX JIEMEHTOB
[Teprognyeckor CUCTEMBI

JA.N. MeHnneneeBa.  XapaKTEepUCTHKA
XUMHUYECKOT0 3JIEMEHTA

0 €ro mnojoxeHuro B llepumogmueckon

cucteme JI.1. Menneneena.

PackpbIBaTh CMBICI IEPUOANYECKOTO
3aKOHa.

OnuchIBaTh CTPOCHHE TAOIUIIBI
«Ilepuoguueckas cucreMa XMuMHYECKHUX
aneMeHTOB (.M. MenaeneeBa».
MoaenupoBaTh CTPOEHHE aTOMA,
ASHEPreTUYECKUX YPOBHEH U
MOypOBHEMN MPU TOMOIIY PUCYHKOB,
AIIEKTPOHHBIX KOHPUTYpaIUil U
AIIEKTPOHHO- rpapuiecKkux Gopmy.
[osicHsATh (hU3MUECKU CMBICI
MOPSIAKOBOTO HOMEPa, HOMEPOB
Nepuoja 1 TPyIIIbl 2JIEMEHTA.
XapakTepu30BaTh XUMUYECKHE
AJIEMEHTHI IEPBBIX TPEX MEPUOIOB,
KaJINH, KaJIbIUN U UX COEIUHEHUS 110
noJiokeHuo B llepronnueckon cucreme
J.1. Menpeneena.

OOBSICHATH O0ITHE 3aKOHOMEPHOCTH B
VM3MEHEHUU CBOMCTB XUMUUYECKUX
9JIEMEHTOB (M3MECHEHHE PaJInyCOB
aTOMOB, 3JIEKTPOOTPULIATEIILHOCTH,
BaJICHTHOCTH) U UX COCIMHECHUH B
Ipeenax MajiablX MEPUOIOB U TJIABHBIX
MOATPYI C YYETOM CTPOEHHUS UX
aTOMOB;
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3aKOHOMEPHOCTH U3MEHEHHUsI painyca
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aTOMOB XUMHWYCCKHUX JJICMCHTOB,

MCTATIIMYCCKHUX U HCEMCTAJIJIMYCCKUX

CBOWCTB IO IpynnaM U Iepuoaam.

3nauenue [lepuoanueckoro 3aKoHa u

[Iepronnueckon CUCTEMBI
XUMHUYECKUX DJIEMEHTOB IS
pa3BUTUA HAyKU U npakTuku. J[.M.

MenpeneeB — y4EHBIN U TPAKIAHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
BzaumopericTBre ruipokcuia
IIUHKA C PacTBOPaMH KUCJIOT U
uienouei. MonenupoBanue
CTPOEHUS MOJIEKYJT MPHU MOMOIIH
PUCYHKOB, MOJENEMH, JIEKTPOHHBIX
U CTPYKTYPHBIX (hOPMYIL.
Ta6nuna «Ilepuonuueckas
CHCTEMa XUMUYECKHUX DJIEMECHTOB
JI.1. MenpaeneeBa».
Jlabopamophvie onvimoi

O3nakomiieHHe ¢ oOpa3inamu
METaJJIOB U HEMETAJJIOB

Y4yacTBOBaTh B COBMECTHOW
paboTe B mape Wiu rpyImrme.
BricTpauBaTh pa3BEpHYyTHIE
IIICbMEHHBIE U YCTHBIE OTBETHI C
ornopoil Ha uHpopMaIHIO U3
y4eOHUKA U IPYTUX UCTOYHUKOB,
B TOM yncie MHTepHeTa
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3.2

XuMuueckas CBI3b.
OKHUCITUTETHPHOBOCCTAHOBUTEILHBIE
peakuuu

Xumnueckas cBsa3b. KoBaneHTHas
(mossipHAast ¥ HEMOJIIPHAs) CBS3b.
DIIEKTPOOTPULATEIHBHOCTh
XUMUYECKUX 3JIeMEeHTOB. MoHHas
cBsi3b. CTEneHb OKUCIICHUSI.
OKucCIUTENbHO-
BOCCTAHOBUTEJIHHBIC
[Ipoueccenl

peakIuu.

PackpblBaTh CMBICHT HU3Yy4YaeMBbIX
TMOHATHH. OnpenensTh BU]T

XUMHUYECKOM CBSI3U B COCIUHCHUU.

MonenupoBarb CTPOCHHUE
MOJIEKYJT Ipy  NOMOIIU
PUCYHKOB, MOJIEJIEH,

DIIEKTPOHHBIX M CTPYKTYPHBIX
dbopmyt.
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OKHCIICHUSI 1 BOCCTAHOBJICHUSI.
Okucnurenu U BOCCTAaHOBUTEH.
XUMHYECKUN KCIIEPUMEHT. U3y4YECHUE
00pasIoB BEIIECTB METAIOB U
HEMETAJJIOB, B3aUMO/ICHCTBUE
TUAPOKCHUA IIUHKA C PACTBOPAMU KHUCJIOT
U IeJI0YeH, MPOBEICHUE OIBITOB,
WJUTFOCTPUPYIOITUX TIPUMEPHI
OKHCITUTETbHO-BOCCTAHOBUTEIHHBIX
peakiuii (ropeHue, peaKiuu
Pas3JIoKEHUS, COCTUHECHHUS).
Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

OnBITH, WILTIOCTPUPYIOIINE IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX
peakiuii (ropeHue, peaKiuu
Pa3JI0KCHUS, COCTUHECHHS)

Hcnonbs30BaTh XUMHUUYECKYIO CUMBOJIUKY
J1s1 cocTaBlieHust (OpMyJT BEIIECTB,
AIIEKTPOHHOTr0 OajlaHca peaKInid.
OrnpenensaTh CTENEeHb OKUCIECHUS aTOMOB
XUMUYECKHUX JIEMEHTOB 10 popMysiaM u
COCTaBJIATH (POPMYJIbI OMHAPHBIX
COCIMHEHUH IO CTETIeHU OKUCIICHUS
aTOMOB XMMHUYECKUX DJIEMEHTOB.
OnpenensTe OKUCIUTEND U
BOCCTAHOBUTEIb. PaccTaBisITh
KOA(PUIIMEHTHI B CXeMaX MPOCTHIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii METOAOM 3JIEKTPOHHOTO
Oamanca.

HabGnrogath XUMHUYECKHE OMBITHI 110
IJ1aHy, AaHAJIM3UPOBATh U JIENaTh
BBIBO/IBI.

HUcnoms3zoBate UKT g co3pmanus
MO/IEJIEH, MMOATOTOBKH MPE3EHTAINM,
JIOKJIAJIOB T10 TEME.

BricTpauBaTh pa3BEpHyThIE MMCbMEHHbBIE
Y YCTHBIE OTBETHI C OMOPOM HA
uHpopManuio U3 yueOHHUKA U IPYTUX
HMCTOYHUKOB, B TOM unciie IHTepHera

Hroro no paszneny

15

Pe3epBHOE Bpems
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yqe6Horo npeamMeTa

OBHIEE YMCJIO YACOB 68
110 I[ITIPOI'PAMME
9 KJIACC
Haumenosanue
No KomunuecTBo OCHOBHBIE BUJIBI AEITENHbHOCTH
pa3IeNioB U TEM Copnepxxanue 00ydeHHs
o/ JacoB oOyyJaromuxcs

Pa3nen 1. BemecTtBo n xXuMnyeckne peakiun
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1.1

IToBTOpEHUE 51
yTIyOJIeHUE 3HAHUM
OCHOBHBIX pa3JIeioB
Kypca 8 kiacca

[lepnoanueckuii 3aK0H.

[Iepnonuueckas cucteMa XMUMHYECKUX
aneMmeHToB [[.11. MeHpaeneesa.
Ctpoenue aToMOB. 3aKOHOMEPHOCTH B
W3MEHECHUM CBONCTB XUMHYECKUX
3JIEMEHTOB IEPBBIX TPEX NMEPUOOB,
KaJIvs, KaJIblIUus ¥ UX COSTMHCHUN B
COOTBETCTBUU C IOJIOKCHHUEM
3JICMEHTOB

B lleproanyeckon cucTeMe U CTPOCHUEM
UX aTOMOB.

CtpoeHue BeniecTna: BUAbl XUMUYECKOM
CBSI3U. THITBI KPUCTAIUIMYECKUX
pPEETOK, 3aBUCUMOCTb CBOWCTB
BEIIECTBA OT TUIA KPUCTAIIINYECKOU
PEIETKY U BUIA XUMUYECKOW CBA3H.
Kiaccuduxanus 1 HoMeHKIaTypa
HEOPTraHWYECKHUX BEIIECTB. XMUMHUYECKHUE
CBOMCTBA BEIIIECTB, OTHOCSIIUXCSA K
pa3JIMYHBIM KJIaccaM HEOPTraHHUYECKUX
COCJIMHEHMI, TEHETUYECKas CBS3b
HEOPTraHWYECKHUX BEIIIECTB.

XapakTepu30BaTh XUMUYECKUE FJIEMEHTHI
MEPBBIX TPEX MEPUOIOB, KAJIUS U KaIbLUS
1o ux nosoxkeHuto B [lepuoauueckoit
cucteme /1. 1. Menpaeneesa.
KnaccudunmpoBars 1 Ha3bIBaTh
HEOPraHUYECKHUE BEIECTBA U3YUYEHHBIX
KJIACCOB.

OnuceIBaTh oO1ue XUMHYECKHUE
CBOICTBA BEIIECTB PA3JIUYHBIX KJIACCOB,
MOATBEPK/IaTh CBOMCTBAa MpUMEpaMU
MOJIEKYJISIPHBIX YPABHEHUM XUMUYECKUX
PEAKIIUH.

OnpenensiTe BUJI XUMHYECKOM CBSI3U U
THI KPUCTAUIMYECKOU PEIIETKH
BEILIECTBA.

[Iporuo3upoBaTh CBOMCTBA BELIECTB B
3aBUCUMOCTHU OT UX CTPOCHMUS.
BricTpauBaTh pa3BEpHYyTHIE
MMUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOU
Ha uHpOpMAINIO U3 yuyeOHUKa 1
CIIPABOYHBIX MATEPUAJIOB, TPAMOTHO
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Xumuueckuit IKCnepumenm: UCIIOJIb30BAaTh U3yUYECHHBIN TOHATUNHBIN
Jlemoncmpayuu: 0O3HAKOMIJIEHHUE C alrapar Kypca XUMHHU

MOJEIIAMU KPUCTAJUTNYECKUX
PELIETOK HEOPraHUYECKUX BELIECTB —
METaJUIOB U HemeTasuioB (rpadura u

alMasa), CIIOXHBIX BelecTB (XJopuaa
HATpHS)
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1.2

OCHOBHEIC
3aKOHOMEPHOCTH
XAMHAYCCKHUX
peakuui

Knaccudukanus XuMrU4ecKux peakiui
0 Pa3IMYHBIM MpU3HaKaM (10 YUCITYy U
COCTaBY yYaCTBYIOIIUX B PEAKIIUU
BELIECTB, MO TEIJIOBOMY 3 (PexTy, Mo
W3MCHEHHMIO CTEIICHEH OKUCIICHHS
XUMHYECKHUX DJIEMEHTOB, IIO
00paTUMOCTH, 1O YYaCTHUIO
Karajam3aropa). JK30- 1
SHJOTEPMHUYECKHE PEAKIIUH,
TepMOXHUMHUYECKUE ypaBHeHus. [lonsTue
0 CKOPOCTH XUMHUYECKON PEaKIINH.
[TonsiTrie 00 0OpaTUMBIX U
HEOOPATHUMBIX XUMHUUECKUX PEAKIIHSIX.
IlonsaTre o TOMOT€HHBIX U
TeTEPOTreHHBIX peakuusaX. [lonsTue o
kaTtanuse. [loHaTue o XMMHUYECKOM
paBHOBecHHU. DaKTOPHI, BIUSIOIINE Ha
CKOPOCTh XMMHYECKOHN PEAKIIUU U
MOJI0’KEHNE XUMHUYECKOTO PAaBHOBECHSI.

OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC

PackppiBaTh CMBICIT M3y4aeMbIX ITOHATHN
Y IPUMEHSTH 3TU MOHITUSA IPU ONUCAHUU
CBOWCTB BELIECTB U UX IIPEBPALICHHUI.
KnaccuduunpoBaTs XuMU4eCKue
pEaKIUK MO Pa3JIUYHbIM NPU3HAKAM.
YcTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOW PEAKIINU OT Pa3InUHbIX
(bakTopoB.

[Iporno3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUUYECKUX

MPEBPAILICHUNA B Pa3JIUYHBIX YCIOBUSIX.
OnpenensiTe OKUCIUTEND U
BoccTanoButesib B OBP.

CocTaBJIsITh JIEKTPOHHBIN OaslaHC
peakiuu.

[Ipon3BOAUTH BBIYUCIEHUS IO
XMMUYECKUM YPABHCHUSM.

YyacTBOBaTh B COBMECTHOM

paboTe B mape Wid rpyIre.

BricTpanBaTh pa3BEPHYTHIE MIUCHMEHHBIE
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peakInu, JIEKTPOHHBIN OallaHC
OKHUCJIMTEIILHO-BOCCTAHOBUTEILHOM
peakiuu. CocTaBieHUE ypaBHEHUN
OKHCJIMTEILHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIBL30BaHUEM METO/1a
AJIEKTPOHHOTO OajaHca.

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanne 3aBUCUMOCTH CKOPOCTH
XUMUYECKOU PEaKIMu OT BO3JICUCTBUS
pa3IUYHBIX (PaKTOPOB.

OMBITHI, WIITIOCTPUPYIOIINE PUMEPHI
OKHCJIUTEIILHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peaKiuu
Pa3JI0KCHUS, COCAUHECHHS).

Buviuucnenusn: xonuyecTBa BEILECTBA,
o0béMa W MacChl peareHTOB WIIU
IIPOAYKTOB 1o YPaBHEHUSIM

XAMHUYECKUX PEAKIINI

U YCTHBIE OTBETBI C OIOpPOM  Ha
uHpopManmio U3  yuyeOHUKA WU
CIOPaBOYHBIX MAaTE€pUANIOB, T'PAMOTHO
VCIIOJIb30BATh U3yUYECHHBIN ITOHATUUHBIN
anmnapar Kypca XuMuu
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1.3

DIIEKTPOIUTHYECKAS
JTUCCOIUAIIUS.
XUMHUYECKHUE
peakiu B
pacTBopax

Teopus 3JIEKTPOIUTAYECKON
JUCCOLUALNN. DJIEKTPOJIUTHI U
HEINEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHnu3M JUCCOLMAIIMY BELIECTB C
Pa3JIMYHBIMUA BUAAMU XUMHUYECKOMN
cBs3u. CTeneHp IUCCOLNALINH.
CunpHble U cradble dJEKTPOIUTHI.
Peakiiuu nonnoro oomena. Y cioBus

PackpsiBaTh CMBICH M3y4aeMbIX TTOHATHUM,
a TAK¥KE CMBICII TEOPUHU
AJIEKTPOIUTHYECKON TUCCOLMALINH.
OOBSICHATH IPUYUHBI
AJIEKTPOIIPOBOIHOCTH BOJHBIX PACTBOPOB
BEILIECTB, pa3INYaTh CIa0bIe U CUIIbHBIC
DJIEKTPOJIUTHI.

CocTaBnaTh ypaBHEHUS IUCCOLUAAIUN
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IPOTEKAHUS PEAKIUHA HOHHOTO OOMEHa,
MIOJIHBIC U COKPAIIEHHBIC HOHHbBIC
ypaBHEeHUA peakiuid. CBOMCTBA KUCIIOT,
OCHOBAHMU U COJIEM B CBETE
peACTaBICHUM 00 IEKTPOJIUTHIECKON
nucconuanu. KauecTBeHHbIE peakuu
Ha UOHBIL. [loHsATHE O TUIpOIU3E CONEH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue

3JIEKTPOINPOBOIHOCTH PACTBOPOB
BEIIIECTB, MPOolIecca JUCCOLUAIIUN
KHCJIOT, IIeJIOUer M COoJIEN

(BO3MOKHO HCIIOJIb30BaHHUE
BUICOMATEPHAJIOB).

OnbITH, WITIOCTPUPYIOIINE TPU3HAKHU
IIPOTEKAHUsI PEaKIMii HOHHOTO 0OMeHa
(oOpa3oBaHme OcajKa, BBIJICICHUE Ta3a,
o0Opa3oBaHHE BOJIBI).

Pacno3naBanue HeOpraHMYECKUX
BEILIECTB C TOMOIIbIO0 KAUECTBEHHbBIX
pEaKUuHii Ha UOHBL.

JlabopamopHuwiii onvim:

N3ydenne npu3HakoB MPOTEKAHUS
peakIuyu HOHHOTO OOMEHa B pacTBOpax

KHUCJIOT, IIeJI0oYed U COJICH, IIOJIHBIE U
COKpAIlIEHHBIE  HOHHBIE  YPaBHEHHUS
XUMUYECKUX PeaKIuii HOHHOTO 0OMeHa,
KPAaTKUE€ WOHHBIC YPABHEHUSI MPOCTHIX
PEAKLMU TUAPOIIA3a COJIEH.
XapakTepu3oBaTh 00INEe XUMUUECKUE
CBOICTBA BELIECTB Pa3JIMUYHBIX KIACCOB
Ha OCHOBE T€OPHUU BJIEKTPOJIUTHIECKOU
JIMCCOIMALINM; TTIOATBEPKAaTh CBOMCTBA
MIPUMEPAMU MOJICKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUH.
Pemiath sKCriepuMeHTAIbHBIE 33]a4U

10 TEME.

[InanupoBath u OCYILUECTBJISITh ~ Ha
MPAaKTUKE XHMHUYECKHE HKCIEPHUMEHTHI,
MPOBOJUTH HAOIOICHUS, JIETIaTh BHIBOIbI
0 pe3ylibTaTaM JKCIIEpUMEHTa MpHU
MPOBEICHNN J1a0OPATOPHBIX OMBITOB |
MPaKTHYECKUX PadoT.

CrnenoBath npaBuiaM 0€30MacHON
paboTHI B 1a0OpATOPUU MpHU
WCIIOJIb30BAHUN XUMHUYECKOU NIOCYIbI U
000py10BaHUS.

[IpoBOINUTH BEIYMCIICHHS 110 XUMHUYECKUM

YPaBHEHUSM.
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AJIEKTPOJUTOB (C 00pa3oBaHUEM OCaJIKa,
BBIJICJICHHEM ra3a, 00pa30BaHHEM BOJIbI).

Ipaxmuueckas paboma:

VYuacTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemenue -5KCIEpUMEHTAJbHBIX | B Mape WM TPYIIIE.
3aJ1a4 [0 TEME. BricTpauBath pa3BEpHYyTHIE
Buiuucnenus: o ypaBHEHHAM IIACbMEHHBIE U YCTHBIE OTBETHI C ONIOPOU
XUMHYECKUX PEAKIUN Ha uHOpMaIMIO U3 yueOHUKa U IPYTUX
MCTOYHUKOB UH(POpPMALIUH, B TOM YHCIIE
HNuTepHera
Uroro no paszneny 17

Pa3zgea 2. HemeTa/JIbI M UX COCAUHEHUS
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2.1

Oobmas
XapaKTepUucTHUKa
XUMHUYECKUX
AJIEMEHTOB
VIIA-rpymmsr.

["ajtoreus!

OO6m1as xapakTepUCTHUKa TaJIOTEHOB.
Oc00EHHOCTH CTPOEHHUS ATOMOB,
XapaKTePHbIE CTENIEHU OKUCIICHHUS.
Crpoenue u pusznueckre CBOWCTBA
IPOCTHIX BEIECTB — I'aJIOT€HOB.
XUMHUYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3auMoJIeiicTBHE C MeTaJlIaMH,
HEMETaJUIaAMH, [IEI0YaMu).
Xnoposoaopon. CossiHasi KMCIIOTA,
XUMHYECKUE CBOMCTBA, MOJTyUYEHHUE,
npuMeHenue. JlencTBue xjuopa u
XJIOPOBOJOPOJAA HA OPTaHU3M YEJIOBEKA.
Baxxneinue xJ10puabl U UX HAXO0XKIEHUE

B IIPUPOJIE.
Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

OnbIThI, OTpaxaromue GU3NIECKUe U
XAMHUYECKUE CBOMCTBA FAJIOTEHOB U UX
COeIMHEHUH (BO3MOYKHO MCIIOJIb30BaHKE

OOBsCHATH O0ITME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB HEMETAIJIOB U UX
COCAUHEHUH B IIpeaenax Majlblx
MIEPUO/IOB U TTIABHBIX MOATPYIII
[leprognyeckoil CUCTEMBI XUMUYECKHUX
AJIIEMEHTOB C YYETOM CTPOCHHMS X
aTOMOB.

XapakTepu3oBaTh PU3NYECKHUE U
XUMHUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB raJioreHoB (Ha MpuMepe XJiopa)
U CJIOXHBIX BellecTB (XJI0pOBOIOPOIA,
XJIOpUA HATPHSL), CIOCOOBI UX
NOJIyY€HUs], IPUMEHEHHUE U 3HaUCHHUE B
IPUPOJIE U J)KU3HM YEIIOBEKA.

OnpeaensiTe XJIOPUA-UOHBI B pACTBOPE.
[InaHupOBaTh U OCYILIECTBIISATh Ha
[IPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOJUTH HAOIIOICHUS, IeTIaTh
BBIBOJIBI 10 PE3YJIbTaTaM
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BUJICOMATEPHAIIOB).
OsHakoMIIeHHE ¢ 00pa3IaMu XJIOPHU/IOB

(rayoreHuI0B).

JlabopamopHuiii onvim:

N3yuyeHue CBOMCTB COJISTHOU

KUCIOTHI. [IpoBeieHrne KaueCTBEHHBIX
peakuui Ha XJIOPHUI-UOHBI.
IIpaxmuueckasa paboma

Ne 2: TlomyueHue COJISHOM KHCIIOTHI,
M3yYEHHUE €€ CBOWCTB.

Buviuucnenus: 1o YPaBHEHUAM

XUMHWYCCKUX pCaKHHﬁ, cClin OUH U3
PCarcHTOB J1aH B M30BITKE

IKCIIEPUMEHTA npu MPOBECHUU
71a00paTOPHBIX OMBITOB M MIPAKTUUECKUX
pabor.

CrnenoBath npaBuiam

Oe3omacHoii paboThI B

nabopaTopuu npu

WCII0JIb30BAaHUU XUMUYECKOU

NOCY/Ibl U 00OPYOBAHMUS.

BricTpauBaTh pa3BEpHyTHIC
MMMCbMEHHBIE U YCTHBIE OTBETHI C OMTOPOMA
Ha nHpOpMaIMIo U3 yueOHUKa U
CIPaBOYHBIX MAaTE€pPUAIOB, TPAMOTHO
WCIIOJIb30BATh U3YUYECHHBIN TOHITUWHBIN

anmnapar Kypca XUMHH
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2.2

Oobmas
XapaKTEpUCTHUKA
XUMHUYECKUX
anemeHTOB VIA-
rpynmsl. Cepa u e€
COEIMHEHUS

OO61mast XxapakTepUCTHKA FIIEMEHTOB
VIA-rpynnsl. Oco6eHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIEC CTENEHU
OKHUCJICHHUS.

Crpoenue u pusznueckue CBONWCTBA
IPOCTHIX BEIIECTB — KUCIOPOAA U CEPHI.
AnnoTpornHbie MOAU(PUKALIMYA KUCIOPOIa
U cepbl. XUMUYECKHUE CBONCTBA CEPBHI.
CepoBoniopoj, ctpoeHue, GpusndecKue u
XUMHUYECKUE CBOMCTBA.
Okcuabl  ceppl  Kak  IPeICTaBUTENU
KHUCIIOTHBIX OKCHJIOB.

Cepnass  kucinoTta, (Qu3uyeckue U
XHUMHYECKHE CBOMCTBA (00IIHe KaKk

OOBsCHATH O0ITME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB 31eMeHTOB VIA-
IPYIIBI U UX COCAUHEHUH C YYETOM
CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh PU3NYECKHUE U
XUMHUYECKHE CBOICTBA IPOCTOTO
BELIECTBA CEPBI U €€ COCITMHEHUN
(cepoBOIOpO/Ia, OKCHIOB CEPBI, CEPHOM
KHCJIOTHI, CyJb(}aToB), CIIOCOOBI X
MOJIy4EeHHMsI, IPUMEHEHNE U 3HAUCHUE B
MIPUPOJIE U KU3HU YEIIOBEKA.
OmnpenensiTe HANUYKE CYIb(aT-HOHOB B
pacTBope.

OOBSACHATH CYIIHOCTb IKOJIOTHICCKUX
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MPEACTABUTENS KJIAcca KUCIOT U
cnenudurueckne). XUMHYCCKUE
pEeaKLnH, JIeKAIIUE B OCHOBE
MPOMBIIIJIEHHOTO CI0CcO0a MOTyYeHUs
cepHoil kucnotsl. [Ipumenenue. Conn
CEpPHOM KHUCIIOThI, KAUECTBEHHAs peaKius
Ha cynb(par-uoH. HaxoxaeHue cepsl U
€€ COCIMHEHNUN B IIPUPOJE.
XUMHUYECKOE 3arpsi3HEHUE OKPY KaIoIIei
Cpe/ibl COCAMHEHUSIMHU CepPbl (KUCIOTHBIC
JOXIH, 3arpsiI3HEHUE BO3/lyXa U
BOJIOEMOB), CIIOCOOBI €ro
IIPEOTBPALLICHUS.

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

O3zHakomileHHE ¢ 00pa3iamMmu cephl U e
COEIUHCHHUSAMH (BO3MOXKHO
UCTIOJIh30BAaHUE BHICOMATCPHAIIOB).
Hab6mronenue nporecca oOyTriIuBaHus
caxapa IoJi IcHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI.
JlabopamopHnvle onvimoi. V3yuenue
XUMUYECKUX CBOMCTB pa30aBICHHON
cepHou kucnothl. [IpoBenenue
KaueCTBEHHOM peakinu Ha Cyibdart-

npoOieM, CBA3aHHBIX C THepepadOTKoM

COCMHEHUH CEPBI.

IInaHUpOBaTH U OCYILECTBIIATL Ha
IIPAKTUKE XUMHUUYECKUE IKCIIEPUMEHTHI,
POBOJUTH HAOJIOICHUS, J1eTaTh
BBIBOJIBI 110 PE3YJIbTATAM IKCIIEPUMEHTA.
CnepnoBarb npaBuiiaM 6€30MacHOM
paboThI B J1a0OpaTOpUK TMpHU
WCIIOJIb30BAHUU XUMUYECKOU

MOCY/Ibl U 000PY/I0BAHUS.
[Ipon3BOANTH BBIUKCIEHUS IO
XUMUYECKUM YPABHEHUSIM.
Hcrnonp30BaTh IpU BBIIIOJIHEHUU
y4eOHBIX 3a/IaHUI TEKCTHI

y4eOHHKa, CTIPaBOYHBIC MAaTEPHAIIBI
(ITeproaMYECKYIO CUCTEMY XMMHYCCKUX
anemenToB JI. . Menneneea, Tabauiry
pPacTBOPUMOCTHU KUCIIOT, OCHOBAHUH U
COJIEU B BOAE, DJIEKTPOXUMHUUYECKUHN DAL
HaNpsDKEHUH MeTauioB). Mcmonbp30BaTh
MIPU BBINIOJIHEHUU YUYE€OHBIX 3aJIaHUI U B
MPOLIECCE UCCIIEN0BATEIBCKON
JEATEIBHOCTA HAYYHO-TIOMYJIAPHYIO
JUTEPATYPy XUMUYECKOTO COJIEPKAHNUS,
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WOH U HAOJIIOJICHUE MPU3HaAKa €&
MPOTEKAHUS

CIIPABOYHBIE MATEPHUAIIBI, PECYPCHI
HNuTepuera
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2.3

Oobmas
XapaKTepucTUKa
XUMHUYECKUX
251eMEHTOB VA-
rpynmsl. A3or,
docdop u ux
COEIMHEHHUS

OO0uras xapakTepucTuka 31emMeHToB VA-
rpynmbl. OCOOEHHOCTH CTPOSHUSI AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUS.

A30T, pacrpocTpaHEHHE B IPUPOJE,
dbu3uYecKre 1 XUMUYECKHUE CBOMCTBA.
Kpyrosopot azota B npupo/e.

AMMUakK, ero Gu3nYecKrue U XUMUYECKHE
CBOWMCTBA, MOJIyYeHUE U IPUMCHEHHE.
Conu aMmMoHuS, UX GU3UIECKUE U
XUMUYECKHE CBONCTBA, MPUMEHEHHUE.
KauecTBeHHas peakiiysi Ha HOHBI
aMMOHHMSI.

A30THas KHCJIOTa, €€ MOJydYeHHE,
bu3uYeCcKre 1 XUMUYECKHE CBOMCTBA
(oOrmre Kak mpeacTaBUTEIIs Kiacca
KHCJIOT U Crienu()UIECKUe).
Hcnonp30BaHWE HUTPATOB U COJIEH
aMMOHUS B KQ4€CTBE MUHEPATbHBIX
yaoOpeHnid. XUMHUYIECKOE 3arpsi3HCHHE
OKPY’KaIOIIEH CPEJbI COCTUHECHUSIMU
a30Ta (KUCJIOTHBIC JTOK/IH, 3aTrPS3HCHUE
BO3/yXa, IOYBBI M BOJJOEMOB).

docdop, anmorporHbIe MOAUPUKAIHH
docdopa, pu3nIecKre 1 XUMUICCKHEC
coiictBa. Okcun docdopa (V) u
dbochopnas kucmora, puzndeckue u

OOBsCHATH O0ITME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB IeMEHTOB VA-
IPYIIBI U UX COCAUHEHUH C YYETOM
CTPOCHHS UX aTOMOB.

XapakTepru3oBarh GU3HYECKUE U
XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azora u pocdopa 1 uX coeTUHCHUN
(amMmaxa, coiieit aMMOHUS, a30THOM
KHCJIOTBI, HUTPaToB, okcuaa dpochopa (V)
u pochopHoi KUCI0ThI, hochaTos),
CIOCOOBI UX TOJyYEHHUs, IPUMEHEHUE U
3HaY€HUE B MPUPOJIE U )KU3HU YeIIOBEKa.
OmnpenensiTe MOHBI AMMOHUS U
dbocdarroHsl B pacTBOpeE.

OOBICHATH CYIITHOCTh

HKOJIOTHYECKUX MPOOIIEM, CBSI3aHHBIX

C HAXOXJICHHEM COCIMHEHUN a30Ta U
dochopa B okpykaromen cpese.
[ImannpoBaTh U OCYIIECTBIATh Ha
MPAKTUKE XUMUYECKHUE SKCTICPUMEHTHI,
MIPOBOJUTH HAOIIOICHHUSI, 1€TIaTh BBHIBOIBI
M0 pe3yJbTaTaM IKCIIEPUMEHTA TIPH
MPOBEICHNHU JTaOOPATOPHBIX OMBITOB U
MPaKTUYECKON pabOTHI.

64



denepanbhas padoyas nporpamma | Xumus. 8—9 kinaccel (6a30BbIii ypOBCHBD)

B 1TabopaTtopuu

CnenoBatb npaBuiam 0€30MacHON pabOThI
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XUMHUYECKUE CBOMCTBA, IMOJIyYCHHE.
Ucnonb3oBanue ocharoB B KauecTBe
MUHEPAJIbHBIX YI0OpEHUH.
Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

O3zHakomiieHue ¢ puznyecKkuMu
cBoOicTBaMU a3oTa, ¢pocdhopa U ux
coenuHeHn (BO3MOXKHO
UCII0JIb30BaHUE BUICOMATCPHUAIIOB).
O3HakomIIeHHE ¢ 00pa3IiaMy a30THBIX
u hochopHBIX yI0O0pEeHHIA.
[Tonyyenue, cobupanue, pacro3zHaBaHUe
Y U3yYCHUE CBOMCTB AMMHAKa.
BzaumonercTBre KOHIEHTPUPOBAHHOM
A30THOW KHUCJIOTHI C MEJIbI0 (BO3MOKHO
UCII0JIb30BaHUE BUICOMATCPHAIIOB).
JlabopamopHvle onvimul.

ITpoBeneHNE KaueCTBEHHBIX PEAKLUN
HAa WMOH aMMoHUsA U (ocdar-uoH, u
U3y4YEeHHE NMPU3HAKOB UX IPOTEKAHMUS.

IIpaxmuueckasa paboma

IIPY UCTIOJIb30BAHUH XUMUYECKON
NOCYJbl U 000OpPYAOBAHMUS.
[Tpou3BOUTH BBIUUCICHUS TIO
XUMUYECKUM YPaBHEHUSIM.
Hcnonb30BaTh NpU BBITOJIHEHUH
y4eOHBIX 3a/IaHUHN TEKCTHI

y4eOHHMKA, CIIPABOYHbBIC MAaTEPHAITBI
(meproOAMYECKYIO CUCTEMY XMMHUECKUX
anemeHToB JI. . Menneneea, Tabnuiry
PacTBOPUMOCTHU KUCIIOT, OCHOBaHUU U
CoJIeH B BOJE, DIIEKTPOXUMHUYECKUHN PsiJT
HaMPSHKEHUN METaJIOB)
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Ne 3: Tlonnyyenue aMmmmuaka, u3ydeHue
€ro CBOUCTB. Boluucienus: 1o
YPaBHEHUAM XUMHYECKUX pEaKIui
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2.4

Oobmas
XapaKTEePUCTHUKA
XUMUYECKUX
aneMeHToB IVA-
IpyNIsl. YIIIEPOI U
KPEMHUH, U UX
COCMHEHUS

OO61mast XxapakTepUCTHKA FIIEMEHTOB
IVA-rpynmnbsl. OcoG€HHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIE CTEIICHU
OKHUCIICHHUSI.

Yrnepon, auioTponHbie MOAUu(UKAIIH,
pUpOJIE,
dbu3uYecKre U XUMHUYECKHE CBOMCTBA.

pacnpocTpaHeHHe B

Ancopbmusi. Kpyrosopor yriepona B
pUpOJE.

Oxkcuapl yrieposa, ux GUu3sndeckue u
XUMHYECKUE CBOMCTBA, ICMICTBUE HA
YKUBBIE OPTaHU3MBbl, ITOJIyYEHUE U
PUMEHEHHE. JKOJIOTHYECKUE
pOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa (1V), rumoresa

rJI00aJIbHOTO MOTETUICHHS KJIMMAaTa,
MapHUKOBBIA 3P EKT.

VYronpHas KACIOTa U €€ COJIH, UX
¢dbu3nuecKre 1 XMMUYECKHE CBOWCTRBA,
IIOJIy4YE€HUE U IPUMEHECHHUE.
KauecTBeHHas peakuus Ha
KapOoHaTUOHBI. Mcrionbs3oBaHue
KapOOHATOB B OBITY, MEIUITMHE,
IIPOMBIIIIEHHOCTH U CEJIbCKOM
x03s1cTBe. [lepBoHaYanbHbIE TOHATHS

OOBsCHATH O0ITME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 2y1eMeHTOB |V A-
IPYIIBI U UX COCAUHEHUH C YYETOM
CTPOCHHMS UX aTOMOB.

XapakTepu3oBath GU3UIECKHUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
yriiepojia ¥ KpEMHHUsSI U UX COCTMHEHUHN
(oxcuaoB yriaepoaa, yroJibHON KHUCIOTHI,
KapOOHATOB, OKCHJIa KPEMHUSI,
KPEMHHEBOW KMCIIOTHI, CUJTUKATOR),
CIOCOOBI WX TOJIYYEHUsI, TPUMECHEHHUE U
3HAYEHHUE B MIPUPOJE U KU3HU YEJIOBEKA.
OOBSACHATH NPUUMHHO-CIIC/ICTBEHHYO
CBSI3b. CTPOCHHUE BEIIECTBA — CBOWCTBA
— MPUMEHEHUE — Ha MpUMepax
COCMHEHUH YIJIepoJia U KPEeMHHUS.
OmnpenensaTs kKapOOHAT- U CUITUKAT-UOHBI
B pacTBOpE.

OOBACHATH CYIIHOCTh IKOJIOTHYECKUX
po0sIeM, CBA3aHHBIX C HAXO0XKICHUEM
YIJIEKUCIIOTO Ta3a B OKPY KAIOIIEH Cpelie.
[loaTBepkaaTh 0COOEHHOCTH COCTaBa
OpraHWYEeCKUX BEIIECTB MPUMEpPAMHU
MPOCTBIX COSAMHECHUI (METaH, dTaH,
ATUJIEH, alleTUJIEH, ATAHOJI, TIIUIEPUH,
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00 OpraHMYeCcKUX BEIIECTBAX KaK O
COeUHCHMX yriepoaa (MeTaH, 3TaH,

YKCYCHAasi KUCIIOTa), B3aUMOCBSI3b

HEOPraHUYECKUX COCIMHEHUI yTiiepoa U
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STUJICH, alleTUJIEH, STAHOJ, TJIUIEPHH,
YKCYCHasl KHCIIOTa).

[TpupoHBIC HCTOYHHUKH YTIEBOAOPOIOB
(yroib, mpupOIHBIN Ta3, HEPTH),
NPOAYKTHI UX TiepepaboTku (OeH3MH), HX
POJIb B OBITY ¥ TIPOMBIIIICHHOCTH.
[TonsiTHE O OMONOTMYSCKHU BaXKHBIX
BEIIIECTBAX: JKUpaX, OenKax, yrieBoaax —
Y UX POJIM B KU3HH YEJIOBEKA.
MarepuanbHO€ €JUHCTBO

OpraHUYeCKUX U HEOPTaHUUECKUX
coennHeHu. Kpemuuii, ero

br3uYeCKre 1 XUMHUYECKUE CBOMCTBA,
MOJIyYeHHEe U PUMEHEHUE.

CoenuHEHUST KPEMHUST B IMPUPOJIE.
OOGmue npeacTaBieHuss 00 OKCHJIC
kpemuus (V) u kpeMHUEBO# KHCITTOTE.
CwMkaThl, UX HCIOJB30BaHUE B OBITY,
MEJIUIIUHE, TIPOMBIITIICHHOCTH.
BaxHeiimme cTpouTeIbHBIE MaTEPHUAIIBI:
KepaMHKa, CTeKJI0, IIEMEHT, OETOH,
)ene300eToH. [Ipobiembr 6e30macHOro
WCITOJTb30BAHUS CTPOUTEITBLHBIX
MaTepHrajoB B IOBCCIHCBHOM KU3HHU.

OpraHWYECKUX BEIIECTB.

OnuceIiBaTh posib OEJIKOB, KUPOB U
YTI€BOAOB B (PyHKIIMOHUPOBAHUU

YKUBBIX OPTaHU3MOB, COCTaB IMPUPOAHBIX
HMCTOYHUKOB YIJIEBOJAOPOIOB, UX POJIb B
OBITY U IPOMBILIIEHHOCTH.

[IpoBOANTE BBIYHUCICHUS IO YPABHEHUSIM
XUMUYECKUX PEaKIUM.

[ImaHupoBaTh U OCYIIECTBIATh Ha
MIPAKTUKE XUMHUYECKHUE SKCTICPUMECHTHI,
MIPOBOJIUTH HAOJIFOACHUS, JIeTIaTh BHIBO/IBI
0 pe3yJibTaTaM dKCIIEPUMEHTA MpHU
MIPOBECHUH JJAOOPATOPHBIX OIBITOB U
MPaKTHYECKUX PaboT.

CrnemoBath npaBuiamM 0€30MacHON
paboThI B TabopaTopun TMpU
HCIIOJIb30BAHUH XUMHUYECKOU

MOCYIbl U 000PYJOBaHUA.
Hcronp30BaTh IPH BBITIOJTHCHUH
y4eOHBIX 3aIaHUN TEKCTHI

y4eOHHMKA, CIIPABOYHBIC MAaTCPHUAITBI
(ITeproaudecKyro CUCTEMY XUMUYCCKHUX
sanemenToB JI. . Menneneena, Tabauiry
PacTBOPUMOCTH KHCJIOT, OCHOBAHHUH 1
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Xumuueckuit IKCnepumenm:

Jlemoncmpayuu:
Mogenu KpUCTAIIINYECKUX PELIETOK

COJIEH B BOJIE, DJIEKTPOXUMUYECKUAN PA
HAINpPsHKCHUH METaJIOB)
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anmasa, rpadura, gynnepena.
O3HaKOMIIEHHE C MPOLIECCOM aJICOpOLUU
PacCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPOMCTBOM

POTUBOTA3a.
O3HakOMJIEHHE C IPOIYKIMEN
CUJIMKATHOU MPOMBIIIIIICHHOCTH
(Bumeomarepualibl: CHIMKATHAS
IPOMBIIIICHHOCTb).

Mopaenu MOJIEKYJT OpTaHUYECKHUX

BCIHICCTB.

JlabopamopHuiii onvim:
[Tonyyenue, cobnpanue, pacrio3HaBaHHE

Y U3y4YEHUE CBOMCTB YIJIEKMCIIOTO Trasa.
[IpoBeneHre Ka4eCTBEHHBIX PEAKIINN Ha
KapOOHAT M CHUJIMKAT-UOHBI U M3y4YEHUE
MPU3HAKOB UX MPOTEKAHHUS.

IIpakmuueckue pabomui:

Ne 4. TlomydyeHue yrJIEKUCIOro Tasa,

M3yYEHHE €r0 CBOMCTB.

Ne 5. Penienue skcnepuMeHTalIbHBIX
3a71a4 no TeMme «BaxHenmme
HEMETAIUIBI U UX COCTUHECHUS»
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Buiuucnenus’: no ypaBHEHUAM
XAMUYECKUX PEAKLIUI

Hroro no pazneny

25
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Pa3gen 3. MeTa/LiIbI M UX COCAUHEHUS
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3.1

OOmue cBoKcTBa
METAJIIOB

OO0m1as xapakTepUCTUKa XUMUUYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX
nosoxenus B [lepuonnueckon cucreme
XUMUYECKHUX DJIEMEHTOB

J.1. MenneneeBa u CTpOEHUSI aTOMOB.
Crpoenue MetayuioB. Mertamnnyeckas
CBSI3b u MeTaJlTnyecKas
KpUCTAJUTMYECKAs PeIIETKA.
DIEKTPOXUMUUYCCKUN PsIJT HANIPSHKSHUM
MeTaJlIoB. dU3NUecKrue U XUMHUUYECKHUe
cBoiicTBa MetayuioB. OOIIHE CIIOCOOBI
nosrydeHus MmetaysioB. [lonarue o
KOPPO3UU METAJUIOB, OCHOBHBIE
CIIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
CrutaBel (CTalb, YyTYH,
TIOPATIOMUHUI, OPOH3a) U UX
IPUMEHEHHE B OBITY U
POMBIIIIEHHOCTH.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

OO0pa3iibl METaJIOB M CILJIABOB.
W3ydeHune pe3ynbTaToB KOPPO3HH
METAJIIOB (BO3MOYKHO
UCII0JIb30BaHUE BUICOMATEPUATIOB).
JlabopamopHvle onvimoi.

PackppiBaTh CMBICIT M3y4aeMbIX ITOHATHN
Y IPUMCHSTH 3TH TOHSATHUS TTPU
OIMCAHUM CBOMCTB BEIECTB U UX
npeBpateHuit. O0bSACHATH 001IHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOHCTB
9JEMEHTOBMETAJIIOB M UX COEIUHEHNH C
y4ETOM CTPOCHHUS UX aTOMOB.
XapakTepu3oBaTh CTPOCHHE METAJLIOB,
oO1re pU3NIecKue U XUMUUECKUE
CBOMCTBA METAJIJIOB.

XapakTepu3oBaTh 00IIHE CIIOCOOBI
MOJTYYEHHUS METAJIIOB.

OnuceIBaTh CIIOCOOBI 3aIIUTHI METAII0B
OT KOPPO3HUH.

CrnenmoBath npaBuiamM 0€30MacHON
paboTHI B J1aOOpaTOPUH MPH
HCITOIb30BAHUN XMMUUYECKOM IMOCYIbI U
000py10BaHUS.

[Tpon3BOINUTH BBIUUCICHHS TI0
YPaBHEHHUSIM XUMUYECKUX PEAKITNH,
€CJIM OJIMH M3 PEarcHTOB COACPIKHUT
IIPUMECH.

Y4acTBOBaTH B COBMECTHOM paboTe B

rape WK rpyIie.
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O3HakoMJieHHE ¢ o0pa3llaMu METaJIJIOB U
CILIaBOB, UX (PU3NYECKUMU CBOWCTBAMH.

Hcnonb30BaTh IpH BHITOJTHEHUH
y4eOHBIX 3a1aHUM TEKCThl yueOHUKa,
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Bviuucnenus: 1o ypaBHeHUAM
XUMHUYECKUX PEAKIUH, eclii OJUH U3
pEeareHToB COACPKUT IPUMECH

CIIPABOYHBIE MATEPUAIIBI
(ITeproauvecKyro CUCTEMY XUMHUCCKHUX
anemeHToB JI. 1. Menneneea, Tabauiry
PacTBOPUMOCTH KUCJIOT, OCHOBAHUU U
COJIEH B BOJE, DNEKTPOXUMHUUECKUHN PsiJT
HAINpPsHKCHUH METaJJIOB)
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3.2

Baxueiimue
METAJJIBI U UX
COETMHEHUSA

16

II{lenoyHbIe METAILIBI: MOJOKECHUE B
[Tepuonnyueckoil cucTeMe XUuMHUYECKUX
aneMeHToB /I.11. Menneneesa, crpoeHue
UX aTOMOB, HAXOXKJICHUE B IPUPO/IE.
dOu3NUECKUe U XUMHUYECKHIE CBOMCTBA
(Ha npuMepe HaTpus U Kanus). OKCHIbI
Y TUJPOKCUIBI HATPUS U KaJUsl.
[IpruMeHeHne METOYHBIX METAIIJIOB U UX
COE€IMHEHUH.

[IlenouHo3eMeabHBIC METAJLILI MArHUM 1
KaJbLMI: moynoxenue B [leprnonnueckon
CHCTEME XMMHUYECKHUX DJIICMEHTOB

J.1. MenpeineeBa, CTpOCHUE UX aTOMOB,
HaxoXJeHue B npupoje. Pusnyeckue u
XUMHYECKHE CBOMCTBA MarHusi U
Kaiapusd. BakHeme coeTMHEHNUS
KaJabIust (OKCH, THAPOKCHUI, COJIN).
JKE€cTKoCTh BOJIBI M CIIOCOORI €€
YCTpaHECHMUS.

AJTIOMUHUH: TTOJIOKEHHE

B [lepronnyecko cucreMe XUMHYECKUX

OOBsCHATH O0ITME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3JIEMEHTOBMETAIIIOB
Y UX COCIMHEHUM B Ipynnax ¢ y4€éTom
CTPOEHUS UX aTOMOB. XapaKTepU30BaTh
bu3nyueckre 1 XMMUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB METAJIIIOB U MX
CoeIMHEHUH (OKCHIOB, THIPOKCHUIOB,
COJICH), CrIOCOOBI UX MOJyYCHHS,
NpUMEHEHUE U 3HAaYEHUE B MPUPOJIE U
’KU3HU YeJIoBeKa. Y CTaHABJIMBATh
MPUYUHHO- CJIEICTBEHHYIO CBS3b!
CTPOEHHE BEIIEeCTBa — CBOWCTBA —
MIPUMEHEHHE — Ha PUMEPAX U3y4aeMbIX
BellleCTB. Pacro3HaBaTh ¢ MOMOLIBIO
KAUECTBEHHBIX PEAKINUI HOHBI METAJLJIOB!
MarHus, Kajablus, aJIIlOMUHNS, [INHKA,
xenesa (1) uxemnesa (1), meau (11).
JlokaspiBaTh aM(pOTEpHBIN XapaKTep
OKCHJIOB U TUAPOKCHUIOB AFOMUHUSA U
[MHKA.

79



denepanbhas padoyas nporpamma | Xumus. 8—9 kinaccel (6a30BbIii ypOBCHBD)

aneMeHToB /[.11. MeHneneesa, ctpoeHue
aToMa, HaXxOXKJICHUE B MIPUPO/IE.
du3nYeCKUe U XUMHUYECKHE CBOMCTBA
amoMUHUS. AMQpOTEpHBIE CBOMCTBA
OKCHJIa U TUJIPOKCUJIA ATFOMUHUSI.
Keneso: nonoxenue B Ilepnonnueckoit
CUCTEME XUMHUYECKHUX d1eMeHToB JI. 1.
MenpeneeBa, CTpOEHUE aTOMA,
HaxOXJIeHWEe B pupojie. Pusndeckue u
XHMHUYECKHE CBOMCTBA Kene3a. OKCHIBI,
ruapoKcuasl u cou sxenesa (1) u
xene3a (I11), ux cocras, cBo¥cTBA U
MOJTy4YCHHUE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOIEHCTBHUS OKCHIA
KaJIbIMs ¥ HATPHsI C BOAOH (BO3MOYKHO
UCII0JIb30BaHUE BUCOMATEPUATIOB).
OxpamuBaHue MmiaMeHd HOHAMH HaTpu4,
KaJIus U KaJblus (BO3MOXKHO
UCII0JIb30BaHUE BUICOMATEPHAJIOB)
HccnenoBanne CBOMCTB KECTKOM BOJBI.
[Iporecc ropeHus xkeje3a B KUCIOPOIL

IInaHUpOBaATH U OCYILECTBIIATL Ha
MPAKTUKE XUMHUUECKUE IKCTIEPUMEHTHI,
MIPOBOJIUTH HAOJIOACHUS, JIeTIaTh
BBIBOJIBI IO pe3yJIbTaTaM HKCIIEPUMEHTA
IIpU MPOBEACHUU J1a0OPATOPHBIX OMBITOB
U TIPAaKTHYECKUX PaboT.

CrnepnoBartb npaBuiiaM 6€30MacHOM
paboThI B J1a0OpaTOpUH TPHU
MCIOJIb30BAaHUU XUMHUYECKOU

MOCY/Ibl U 000PY/I0BAHUS.

[Ipon3BOANTH BBIUKCIECHUS IO
XUMUYECKUM YPABHEHUSIM.

Y4acTBOBaTh B COBMECTHOM

paboTe B mape Wi IpyIIe.
BricTpanBaTh pa3BEpHyTHIE
MACbMEHHBIE U YCTHBIE OTBETHI C OMOPOI
Ha nH(pOpMaIMIo U3 yueOHUKa U
CIIPaBOYHBIX MATEPHUAJIOB, TPAMOTHO
WCIIOJIb30BATh U3YyUYECHHBIN TOHATUWHBIN
anmnapar Kypca XUMuu
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(BO3MOIKHO HCIOJIb30BaHHUE
BUJICOMATEPHAJIOB).
Jlabopamophvle onvimol:

[IpoBeneHrE KaU€CTBEHHBIX PEAKLIMI Ha
WOHBI (MarHusi, KaJabIUs, aIFOMUHUS,
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unka, xenesa (1) u sxenesa (111), meau
(I1), onrcanue MPU3HAKOB UX
MPOTEKAHUS.

UccnenoBanue am(pOTepHBIX CBOMCTB
TUJPOKCHIA AIFOMUHUS U TUJIPOKCHUIA
LUHKA.

Ilpaxmuueckue pabomui.

Ne 6. JKEcTKOCTBh BOJBI U METOJIBI €6
yCTpaHECHUH.

No 7. PetieHue sKCriepuMEHTAIbHBIX
3a71a4 1o TeMe «BakHeHnIe MeTalbl U
WX COCJUHEHUS.

Buviuucnenus: no ypaBHEHUSIM
XUMHYECKUX PEaKIui, €CJIU OJIUH U3
peareHTOB JlaH B U30BITKE WU

COAEPKUT MPUMECH; MACCOBOM JOJIU
BBIXO/1a TTPOAYKTA peaKIuu

Hroro no paszneny

20

Pa3zjnen 4. Xumus ¥ oOKpyKamomas cpeaa
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4.1 | Xumus u 3 BemecTsa n Matepuaiibl B IOBCEAHEBHOM | XapaKTEPU30BaTh POJIb XUMHUH B
OKpyXarouias cpena YKA3HU 4YelloBeKa. bezonacHoe pa3IUYHbIX cepax AesITeTbHOCTU
UCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX | JTIOJEH, OCHOBHBIE BEIIECTBA U
peaxuuii B ObITy. IlepBas momols npu MaTepuaibl, IPUMEHIEMbIC B KU3HU
XUMHYCCKHUX OKOTaxX U OTPABJICHUAX. COBPEMCHHOI'0 Y€JIOBEKA.
XNMHUYECKOE 3arpsi3HEHNE OKPYKAIOWEH | OOBACHATH YCIOBUS 6€30MacHOr0
cpenbl (mpenenbHas 0y cTUMas HCII0JIb30BAHHUS BEIIECTB U XUMHUYECKHUX
KOHIICHTpAIUs BellecTB. Poib XUMUK B | peakiuil B OBITY.
PEIICHUH 3KOJIOTUYECKUX MPOOIeM. AHaIM3MPOBATh U KPUTHYCCKH
Xumuueckuii ykcnepumenm: OLICHUBATh HH(GOPMAITUIO O BIUSHUH
Tlemonempayuu: MPOMBIIIJIEHHOCTH, CEJIbCKOT0 X0351MCTRA,
N3yuenne o0OpasioB MaTepuagoB Tpamctiopta PUI /P Ha COCTOARUC
(CTEKIIO, CIIIABBI METAIIOB, TTOMMMepHbIe | O PYKAtOMICH CPCIBL.
MaTepuabl) YMeTh OKa3bIBaTh NEPBYIO MOMOIIb TPU
XUMUYECKUX 0KOTaX U OTPaBICHUSX.
[TpuarMaTh yuyacTue B 00Cy)ICHUU
po0JIeM XUMHYECKON M IKOJIOTUYECKOM
HaIIPaBJIEHHOCTH, BbICKA3bIBaTh
COOCTBEHHYIO MO3UIINIO TI0 MpodieMe u
npeiaraTb BO3MOXHBIE ITyTH €&
peuieHus
Uroro no pazneny: 3
PesepBHOE Bpems 3
OBIIEE YMCJIO YACOB 68

110 ITPOT'PAMME
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