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HHOACHUTEJIbBHAA 3AIINCKA

Pabouas mnporpamMma mo xumuu a8 oOydaromuxcs 9 kjacca COCTaBJIeHa Ha OCHOBE
TpeboBanmii K pe3yapTaraM OCBOEHHUS OCHOBHOH 00pa3oBaTENbHON NPOrpaMMbl OCHOBHOTO
oOmiero o0pa3oBaHMs, NPEACTAaBICHHBIX B DenepaabHOM TroCyAapCTBEHHOM 00pa30BaTEIbHOM
CTaHJapT€ OCHOBHOIO 001ero o0pa3oBaHus, € YYETOM paclpenei€HHbIX @0 Kiaccam
MPOBEPSIEMbIX TPEOOBAHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOH 00Opa30BaTEIBHON MPOTPaMMBI
OCHOBHOTO 0O0miero o0pa3oBaHHUs M DJIEMEHTOB  COJEP)KAHUS, MPEJCTABICHHBIX B
YHuBepcanipHOM Koau(puKaTope Mo XMMHM, a Takke Ha ocHoBe lIpumepHoll mnporpamMmbl
BOCIIUTAHUS OOYYAIOIIMUXCS TPU TOJTYYEHUH OCHOBHOTO OOIIEro oOpa3oBaHUsi U C YUETOM
Konuenuuun npenopaBanus ydyeOHOro mpeamera «XuMus» B 00pa3oBaTeNIbHBIX OpraHU3alusaxX
Poccuiickoit ®enepanyu, peanu3yrolumX OCHOBHBIE 00IIe00pa3oBaTelbHble MPOrpamMMbl (YTB.
Pemennem Kosmerun Munnpocsemenus Poccun, mporokon ot 03.12.2019 N IT1K-4BH).

Ucnonw3oBanne obopynoBanusi «Touka pocra» mnpu peanusanuu aanHour OIl mo3BomsieT
CO3/aTh YCIOBUS:

* JUIsl pacIIMPEHUS COACPHKAHUS IKOIbHOIO XUMHYECKOTO 00pa30BaHus;

* JUIsl TIOBBIINIEHMS TO3HABATEIbHONM AKTUBHOCTH OOYYaIOIIMXCS B €CTECTBEHHO-HAayYHOU
obOnactu;

* JUIA pa3BUTHS JIMYHOCTH peOEHKA B TIpoliecce OOydeHUS XHMHH, €r0 CIOCOOHOCTEH,
(dhopMHUpOBaHUS U YIOBJIETBOPEHHS COLMAILHO 3HAUMMBbIX HHTEPECOB U MOTPEOHOCTEH;

e Juisi paboThl € OJAapE€HHBIMHM IIKOJBHUKAMM, OpPraHM3al[MM WX Pa3BUTHUA B Pa3IMYHBIX
obmacTsax oOpa3oBaTeNbHOMN, TBOPUECKON JACATEIHHOCTH.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA «XUMUS»

Bxnax yaeOHoro mpeamera « XuMHUs» B JTOCTHIKEHHUE IEJIEH OCHOBHOTO OOIIEro 00pa30BaHUs
0OyCIIOBJICH BO MHOTOM 3HAYe€HHUEM XHMHYCCKOW HAyKH B TO3HAHUHM 3aKOHOB IPHUPOJIBI, B
Pa3BUTHH ITPOU3BOIUTEILHBIX CHII OOIIIECTBA M CO3IaHUH HOBOW 0a3bl MaTEPHAILHOM KYJIBTYPHI.

XUMHS KaK 3JIEMEHT CHUCTEMBl €CTCCTBCHHBIX HAyK PACIPOCTpPaHWIIa CBOE BJIMSHHE Ha BCE
00J1aCTH YEJIOBEYECKOTO CYIICCTBOBAHMS, 3ajajla HOBOC BHCHHE MHpPA, CTala HEOTHEMJIEMbIM
KOMITOHCHTOM MHPOBOM KYJIBTYpPbI, HCOOXOJUMBIM YCIOBHEM >KH3HH OOIIECTBA: 3HAHUE XUMHUHU
CIIY’)KHT OCHOBOM i1 (POPMHUPOBAHUS MHMPOBO33PCHHS 4YEIIOBEKA, €ro IPEJACTaBJICHUH O
MaTepPHATBLHOM €IMHCTBE MHUPA; BAKHYIO POJIb UTPAIOT (HOpPMHUpyEeMbIe XUMHUEH MPEICTaBICHHS O
B3aMMOIIPEBPALICHUAX SHEPrUM W 00 HSBOJIIOIMH BEIISCTB B IMPHUPOJC; COBPEMCHHAS XUMUS
HalpaBJICHa Ha peIIeHHE TJI0OAIBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS 4YEJIOBEUCCTBA —
CBIPBEBOM, JHEPreTUYECKOM, IMHIIEBOM M  JKOJOIMYECKOH  Oe30MacHOCTH, MpoOieM
3JIpaBOOXPAHCHHUS.

B ycrnoBusix Bo3pacTaromiero 3Ha4eHusl XUMUHU B KH3HHU OOIIECTBA CYIIECTBEHHO MMOBBICHIIACH
POJIb XUMUYECKOTO 00Opa3oBaHus. B IuiaHe colpanu3anuy OHO SIBISETCS OJHUM U3 YCIOBHM
(hOopMHPOBAHKS MHTEJICKTA JIMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSL.

CoBpeMEHHOMY 4YEJIOBEKY XHMHUYECKHE 3HaHUS HEOOXOMUMBI il  TPUOOpETEHHUSI
OOIIEKYJIbTYPHOTO YPOBHS, TO3BOJISIFOIETO YBEPEHHO TPYIUTHCS B COIIMYME U OTBETCTBCHHO
y4acTBOBaTh B MHOT0OOOPa3HOW JKH3HU OOIIEeCTBA, A OCO3HAHHUS BaXXHOCTU Pa3yMHOTO
OTHOIICHUS] K CBOEMY 3JI0POBBIO M 3JIOPOBBIO JAPYTUX, K OKPYKAIOIIeW MPUPOTHON cpene, IS
IPaMOTHOTO TOBEJCHHUS MTPH MCIIOIb30BAaHUH PA3IMYHBIX MAaTEPUATOB U XUMUYECKUX BEIIECTB B
IMOBCEIHEBHOM KU3HH.

XuMuyeckoe oO0pa3oBaHHe B OCHOBHOM IIIKOJIE SBISIETCS 0A30BBIM MO0 OTHOIICHHIO K CUCTEME
obmiero xumMudeckoro ooOpazoBaHus. [losToMy Ha COOTBETCTBYIOIIEM €MY YpPOBHE OHO
peain3yeT TpHCYIIHE OOIMIEeMy XHMHUYECKOMY OOpa30BaHUIO KIIOUEBHIE I[EHHOCTH, KOTOpHIC
OTpa)karoT TOCYIApCTBEHHBIE, OOIIECTBEHHbIE U WHAWBHUIYyaJbHBIE TMOTPEOHOCTH. OTUM
OTIpeJIeNeTCSl CYITHOCTh O0IIel cTpaTeruu 0Oy4YeHus, BOCIIUTAHUS U Pa3BUTHSI OOYyUaIOIIUXCS
cpeacTBaMu y4eOHOTO TpeaMeTa « XUMUs.



N3yuenue npenmera: 1) crnocoOCTByeT peanu3alliid BO3MOXKHOCTEH JUISi CaMOPa3BUTHSL U
(dhopMupOBaHKS KYJIbTYpPhl JTUYHOCTH, €€ 00meld U PyHKIIMOHATHHOW IPAMOTHOCTH; 2) BHOCHUT
BKJIaJ B (POPMUpPOBAHHE MBIIIJICHUS M TBOPUYECKHX CIOCOOHOCTEH MOJPOCTKOB, HABBHIKOB HX
CaMOCTOSITEIIbHOW y4eOHOH e TebHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIEI0BATEILCKUX YMEHUH,
HEOOXOJIMMBIX KaK B MOBCEIHEBHON >KM3HH, TaK M B MPO(ECCHOHATBLHOW NEATEIbHOCTH; 3)
3HAKOMHUT CO CHEUU(PUKON HAYYHOI'O MBILUIEHHUS, 3aK/1a/IbIBAET OCHOBBI LI€JIOCTHOTO B3rJIsfga Ha
€IMHCTBO MPUPOJBbl M YEJIOBEKAa, SBJISIETCS OTBETCTBEHHBIM JTalloM B (QOPMHUPOBAHUU
€CTeCTBEHHO-HAYYHOW TPaMOTHOCTH  TOAPOCTKOB; 4) cmocoOcTByeT  (HOpMHUPOBAaHUIO
LIEHHOCTHOTO OTHOLIEHHSI K €CTECTBEHHO-HAY4YHbIM 3HAHUSAM, K IPUPOJIE, K YEJIOBEKY, BHOCUT
CBOM BKJIa/l B 9KOJIOTUYECKOE 00pa30BaHUE ILIKOJIbHUKOB.

Ha3Banubie HampaBiieHHss B OOYYE€HUHM XMMHU OOECIEUMBAIOTCS CHEIU(PHUKONW COAEpIKaHUSI
IpeaMeTa, KOTOPbIN SIBISETCS MeJaroruuyeckyd aganTHUPOBaHHBIM OTpaKeHHEM 0a30BON HayKH
XUMHUHU Ha ONPEACIIEHHOM JTane €€ pa3BUTHUS.

Kypc xumum OCHOBHOI IIKOJBI OpPUEHTHPOBAH Ha OCBOCHHE OOY4YaloOIIUMHUCS OCHOB
HEOPraHMYeCKOM XUMHUU U HEKOTOPbIX MOHSATUH U CBEIEHUH 00 OTHENbHBIX OOBEKTax
OPraHU4eCKO XUMHUH.

CrpykTypa cojepkaHusi mpeaMmera copMupoBaHa Ha OCHOBE CHCTEMHOTO MOJAX0Ja K €ro
n3yueHuo. CojnepaHue CKIAIbIBAETCS M3 CHCTEMbl MOHATHH O XMUMHYECKOM DJEMEHTE U
BEIIECTBE W CHUCTEMBbl MOHATHUH O XuUMUYeckod peakuuu. OOe 3TH CUCTEMBI CTPYKTYpPHO
OpraHU30BaHbl MO MPUHIIUITY MOCIEA0BATEIHHOIO Pa3BUTHS 3HAHUNH HAa OCHOBE TEOPETHUECKUX
MPE/ICTAaBJICHU pPA3HOIO YPOBHS: ATOMHO-MOJIEKYJSPHOTO YyYEHHMs] KaK OCHOBBI BCEro
ecTecTBO3HaHMs, ypoBHs Ilepuonmueckoro 3akona [[. M. MeHneneeBa kak OCHOBHOIO 3aKOHa
XUMHHM, YYEHUS O CTPOEHHM aToMa M XHUMHYECKOW CBSI3M, TpeACTaBIeHUNH 00
JNEKTPOJUTUYECKOW  JMCCOLMALMKA  BEIIECTB B  pacTBopax. [eopeTHdyecKkue 3HaHUs
paccMaTpuBalOTCd Ha OCHOBE OMIHUPUYECKH TMOJTYYEHHBIX M  OCMBICICHHBIX (DAaKTOB,
Pa3BHUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO YPOBHS K JIPYrOMY, BBIOIHASL (YHKIIMH OOBSICHEHUS
U TPOTHO3UPOBAHMUS CBOMCTB, CTPOEHUS M BO3MOXHOCTEM NPAKTUYECKOTO NPHUMEHEHHS U
MTOJTYy4YEHUS U3y4aeMbIX BEILIECTB.

Takas opranuzanus coAepKaHHsl Kypca CIOCOOCTBYET TMPEACTABICHUI0 XUMHYECKOU
COCTaBJISIOLIECH HAay4YHOW KapTHHBI MHpa B JIOTMKE €€ CHCTEeMHOW MpupoAbl. TeM caMbIM
obecrieunBaeTcs BO3MOKHOCTh (POPMHUPOBaHUS Y OOyYAIOMIMXCS IEHHOCTHOTO OTHOLICHHS K
Hay4dHOMY 3HAHHMI0O M METOJaM IO3HaHUs B Hayke. BakHO Takke 3aMETUTh, YTO OCBOEHHUE
COJICpXKaHUs Kypca IPOUCXOAMT C IPUBIICYEHUEM 3HAHMM U3 paHEe H3YYEHHBIX KYpPCOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 knaccb» U «du3nka. 7 Kiaccey.

HEJIX U3YYEHUSA YYEBHOI'O IPEIMETA «XUMMWS»

K HampaBiieHHIO NepBOCTENIEHHOW 3HAYUMOCTH NPU pean3aluu 00pa3oBaTeIbHbIX (YHKINN
npeaMera «XUMHs TPAIUIUOHHO OTHOCAT (popMHUpOBaHHE 3HAHUM OCHOB XMMHUYECKON HAyKH
Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM [EATEIbHOCTH YelIOBEeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyJabTyphl. 3ajiaya IMpeaMeTa COCTOUT B (POPMHUpPOBAHUU
CUCTeMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX (DaKTOB, MOHSATHH, 3aKOHOB M TEOPETHYECKUX
MIOJIOKEHHH, TOCTYMHBIX 0000IEH!I MUPOBO33PEHUYECKOTO XapaKTepa, si3blKa HayKH, 3HAHUH O
Hay4YHbIX METOJAaX M3YYEHHUs BEIIEeCTB M XMMHUYECKUX peakiHi, a Takke B (pOPMHUPOBAHUH U
Pa3BUTHH YMEHHUH M CIIOCOOOB NESTEIbHOCTH, CBA3aHHBIX C IUIAHUPOBAHHUEM, HAONIOJICHUEM U
MIPOBEACHUEM XHMUYECKOTO IKCIIEPUMEHTA, COOJIIOJJEHHEM IpaBHl O€30M1acHOr0 OOpalleHHs C
BEILIECTBAMU B [IOBCETHEBHOM KU3HU.

Hapsiny ¢ 3TuM nenu u3ydeHus mpeaMera B MPOrpaMME YTOYHEHBI M CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX NPHUOPUTETOB B CHCTEME OCHOBHOrO o0mero ooOpasoBanus. Ceroius B
o0Opa3oBaHuM 0C0O00 3HAUYUMON TNPHU3HAETCS HAMPABIEHHOCTh OOYyYeHHMs Ha pa3BUTHE U
caMOpa3BUTHE JMYHOCTH, (OpPMHpOBaHUE €€ HMHTEIJIeKTa M o0med KyabTypbl. OOyueHue
YMEHHUIO YYUTBCS U MPOJAOJIKATh CBOE 0Opa3oBaHUME CaMOCTOSITEIbHO CTAHOBUTCS OJHOW W3
BOXHEWIMX QYHKIMH yueOHbBIX IPEAMETOB.



B cBA3M ¢ 3TUM nIpu U3y4EHHM IIpeIMETa B OCHOBHOM IIKOJIE JOMUHHUPYIOIIEE 3HAUCHUE
npuoOpenu Takue e, Kak:

(dhopMHpOBaHWE WHTEIEKTYaJIbHO pPa3BUTON JIMYHOCTH, TOTOBOH K CamMo0Opa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIHPHOMY TPUHSATHIO PEIICHUH, CIIOCOOHOW agamTHpPOBATHCS K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

HaIPaBJIEHHOCTh O0Y4YEeHUsI HA CUCTEMaTUYECKOE MMPUOOIIEHNE YYaIIUXCsl K CAMOCTOSITENIbHOM
MO3HABATEIFHON JIEATEIIPHOCTH, HAYYHBIM METOJaM IMO3HAHUS, (POPMHUPYIOMIUM MOTHBAILIAIO U
pa3BUTHE CIIOCOOHOCTEH K XUMUH;

o0ecrieyeHne  YCIIOBUH, CHOCOOCTBYIOHNIMX TMPUOOPETEHHIO  OOYYarOIIMMHUCS  ONBITa
pa3HoOOpa3HOW NESATETBLHOCTH, TO3HAHUS W CaMOIIO3HAHMSA, KIFOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIETEHIINH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHHE JIJISl PA3JIMYHBIX BUOB JICATEIbHOCTH;

(dhopmupoBaHre YMEHHI OOBSCHATH U OLICHUBATH SBJICHUS OKPY)KAIOIIETO MU pa Ha OCHOBAHUH
3HaHUH U OIBITA, TOJYYEHHBIX MIPU U3YYCHUU XUMUH;

dbopmupoBaHre y OOy4arOMIUXCS TYMAHUCTHYECKAX OTHOIICHUM, TMOHWUMAHUS IIEHHOCTH
XMUMHMUYECKUX 3HAHUM A BBIPAOOTKM 3KOJIOTHYECKU II€JIeCO00Pa3HOro MOBEJIEHUS B OBITY U
TPYAOBOM NESATEIBHOCTH B LEIAX COXPAHEHHSI CBOETrO 3JI0POBbS M OKPYKAIOLIEH MPUPOIHOM
Cpelbl;

pa3BUTHE MOTHBALMH K O0Y4YEHMIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO U CAMOBOCIMTAHUIO Ha
OCHOBE YCBOEHHs OOIIEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQuIIs U HANPaBICHHOCTH JaibHelIero o0yyeHus.

COILEPKXAHUE YYEBHOI'O ITPEIMETA

BemecTBo M XMMHUYECKas peaKius

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema xumudeckux 3neMeHToB /. 1. Menaeneena.
Crpoenne atroMoB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XMMHUYECKHX DJIEMEHTOB TIEPBBIX
TPEX MEPHOJIOB, KK, KaJIbIUs U UX COCAMHCHUN B COOTBETCTBHH C TOJIOKEHUEM DJIEMEHTOB B
[Tepuoanueckoit cuctemMe u CTPOEHUEM MX aTOMOB.

Ctpoenue BemecTBa: BHABl XUMHUYECKOW CBS3M. THUIBI KPUCTAUIMUECKHX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPHCTAUIMYECKOW PEMIETKH M BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanus W  HOMEHKIATypa HEOPTraHWYECKHMX BEIIECTB (MEXIyHApoOJIHAs W
TpUBHAJIbHAS). XHMHYECKHE CBOMCTBAa BEIIECTB, OTHOCSIIMXCA K Pa3IMYHBIM KJIaccaMm
HEOPraHMYECKNX COCAMHEHUH, FTeHeTUYECKast CBSA3h HEOPTaHMYECKUX BEIIECTB.

Knaccudukanuss XUMHYECKUX pEaKIUil MO pa3NUYHbIM MpuU3HaKaMm (M0 YHUCIYy M COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEmIoBOMY 3(hdekTy, mo H3MEHEHHIO CTemeHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUSI.

[Tonatue o ckopocTH XUMHUYECKOW peakiuu. [loHsTHE 00 00paTHMBIX M HEOOpPATUMBIX
XUMUYECKUX peaknusaX. [IoHITHE O TOMOTEHHBIX M TETEPOTCHHBIX peaknusx. [loHarue o
XUMUYECKOM paBHOBecHU. DakTopbl, BIMUSIOIIME HA CKOPOCTb XUMHUYECKOM peakuuu u
MOJIOKEHUE XMMUYECKOTO PAaBHOBECHS.

OKHCANTENFHO-BOCCTAHOBUTENFHBIE  PEAKIMH, JJIEKTPOHHBIA  OallaHC  OKHCIUTENBbHO-
BOCCTAaHOBUTENBHON peakunu. CocCTaBl€HUE YPaBHEHUHM OKHCIUTENIbHO-BOCCTAHOBHUTEIIBHBIX
peaxiuii ¢ UCIOIb30BaHHEM METO/1a AIIEKTPOHHOTO OanaHca.

Teopust >MEKTPONUTHYECKON NUCCOLUMALMU. DJIEKTPOIUTHI U HE- 3JIEKTPOJUTHL. KaThoHBI,
aHUOHBI. MeXaHu3M [HUCCOLMAllUM BEIIECTB C PAa3JIMYHBIMU BUJAMU XUMUYECKOW CBS3H.
Crenens auccormanuy. CUIBHBIC U CIA0BIE AIEKTPOJIUTHI.

Peakunu moHHOTO OOMEHA. YCJIOBHS TPOTEKAHUS PEAKIUid HMOHHOTO OOMEHa, TOJHBIE H
COKpall€HHble MOHHBIE ypaBHEHHs peakuuil. CBoicTBa KHUCIOT, OCHOBAHMA M COJIE B CBETE



MPEJICTaBICHU 00 SJICKTPOIUTHYECKON mucconuanui. KadecTBEeHHbIE PEakIMu Ha HOHBL
[TonsTHE O THAPOIU3E COJIEH.

XUMUYECKUN JKCIIEPUMEHT: O3HAKOMJIEHHE C MOJCIISIMA KPUCTAUIMYECKUX PELIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETAIOB (rpadura u anmasa), CIOKHBIX BEIIECTB
(xmopuza HaTpus); HUCCICJAOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHYECKOMW peakiuu OT
BO3JICHCTBUS PA3JIMYHBIX (PAKTOPOB; HUCCIIEIOBAHUE AIEKTPOIPOBOJIHOCTH PACTBOPOB BEILECTB,
mpouecca  AMCCOLMAIMU  KUCJIOT, Iejnoued U cojied  (BO3MOXKHO — HCIIOJIb30BAaHUE
BHJIEOMATEPHUAJIOB); MPOBEJICHUE OMBITOB, WUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKAHMS PEAKIIUN
HOHHOTO OOMeHa (oOpa3oBaHHME OcCajJKa, BBbIACICHUE Tra3a, 00pa3o0BaHWE BOJIbI); OIBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPBl OKUCIUTEIHLHO-BOCCTAHOBUTENIBHBIX pPeakluil (TOpeHue, peakinu
pa3joKeHUsi, COEIUHEHMs); paclHO3HABAaHUE HEOPraHWYECKUX BELIECTB €  I[OMOLIBIO
KaueCTBEHHBIX PEAKIIUN HA MOHBI, pEIICHUE IKCIIEPUMEHTATBHBIX 3a/1a4.

HeMeTasibl M UX coeTUHEHUS

OO0mras xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE CTETIEHU
okucnenus. CtpoeHue U (pU3NIECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TaJOT€HOB. XUMUYECKUE
CBOMCTBa Ha MpuUMepe Xjiopa (B3aUMOJEHCTBUE C MeTallaMH, HEMETajulaMH, IIeJouaMu).
XnopoBogopoa. ComnsiHas KACIOTa, XUMHUYECKUE CBOMCTBA, MOJyYeHHE, MpuMeHeHue. JleiicTBue
XJIOpa U XJOPOBOJIOpPOJA Ha OpraHu3M 4YejJoBeKa. BakHelmme XJIOpUIbl U MX HaXOXKJICHHE
B MIPUPOJIC.

OO6mass xapakrepuctuka »531aeMeHTOB VIA-rpynmnbl. OcoO€HHOCTH CTpOEHHS aTOMOB,
XapaKTEPHBIC CTETICHU OKUCIICHHUS.

Crpoenue u ¢uznueckue CBOICTBA MPOCTHIX BELIECTB — KHUCIOPOJA U Cepbl. AJUIOTPOIHBIE
MOM(UKAIIMK KUCIOPOJa M Cephl. XMMHUYECKHe CBOMCTBa cepbl. CepoBOJIOPOJ, CTPOCHHE,
¢buznueckue U xumMuueckre cBoictBa. OKCUABI Cephbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, GU3MYECKHE M XUMHUUYECKHE CBOMCTBaA (OOIIHME Kak MpEACTaBUTENS Kiacca
KUCIIOT W crneru@uueckue). XUMUYECKHE DPEaKIHH, JieXkKallie B OCHOBE MPOMBIIIJICHHOTO
crocoba mostydeHusi cepHOr KHUCIOTHL. [Ipumenenue. Conu CEepHOM KHUCIOTHI, KaueCTBEHHAs
peakuus Ha cyabdar-woH. HaxoxneHue cepbl W e€ coeAWHEHUN B TpUpoje. XUMHYECKOE
3arpsi3HEHUE OKpPYXKAIoIIed cpeAbl COEAMHEHMSIMH Cepbl (KUCIOTHBIE IO, 3arps3HEHHE
BO3JlyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIIICHHUS.

OOmass xapaxktepuctuka ds1aeMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHHUSL.

A30T, pacnpocTpaHeHHe B IpUpoje, pu3ndeckre u Xxumudeckue cBoiictea. Kpyrosopor azora
B npupojie. AMMHaK, ero (Qu3M4yeckrue M XUMHUYECKHEe CBOMCTBA, MOJYYeHHE M IPUMEHEHUE.
Conu amMMoOHus, UX GU3NYECKUE U XUMHUYECKHUE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakius
Ha MOHBI aMMOHUS. A30THas KHCIOTa, €€ MoydyeHue, (pU3nveckrue M XUMHUYECKHEe CBOICTBa
(oOmme kak MpeICcTaBUTENS Kilacca KUCIOT M crnenuduueckue). Mcnoap3oBaHue HUTPATOB U
coJieif aMMOHHUS B Ka4€CTBE MUHEPAIIbHBIX yI0OpeHui. XUMHUECKOe 3arps3HEHHE OKPYKaIOIIeH
Cpelbl COETMHEHUAMH a30Ta (KUCIOTHBIE IOXK/IH, 3arpsi3HEHUE BO3/1yXa, TOUBHI  BOJOEMOB).

®dochop, amnorpomnHsie Momupuranuu ¢ocdopa, GuUMUECKHE MW XUMHYECKHE CBOWCTBA.
Oxcun docdopa(V) u dochopnast kucnota, Gpusnueckue U XUMUUYECKUE CBOICTBA, MOJIyYCHHE.
Hcnonb3oBanue pocdaToB B kKauecTBE MUHEPATBHBIX YAOOPEHUH.

OO6mass xapakrepuctuka »d1eMeHTOB I[VA-rpynmbl. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHbIEC CTENIEHU OKUCIICHHUS.

Yrnepon, amioTpomHble MoAW(UKAIMK, pPACIpOCTpaHEHHE B TMpHpojae, (UINYECKHE H
XUMHUYECKUe cBoicTBa. Ancopouus. KpyroBopor yriepoaa B mpupoae. OKCHIBI yriepoja, ux
¢buznueckue M XMMHUYECKHE CBOWCTBA, JCWCTBHE Ha JKUBBIE OPraHU3MBI, TOTyYCHHE
U IpUMEHEHHEe. DJKOJOTHYEeCKHe MpoOIeMbl, CBA3aHHbIE ¢ okcuaoMm yriepona(IV); rumoresa
rI100aTbHOTO TOTEIUICHUs KJIMMaTa; MapHUKOBBIA 3dexT. YronbHas KucioTa U e€ COlu, UX
¢buznyuecKkue U XUMUYECKHE CBOWCTBA, MOJyueHHE U MpuMeHeHHe. KauecTBeHHas peakius Ha
KkapOoHaT-uOHKI. Vcmonb3oBaHWe KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIEHHOCTH U
CEJIbCKOM XO35MCTBE.



[lepBoHauanbHble TMOHATUS OO0 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHHUSAX Yriepoja
(MeraH, 3TaH, STWJIEH, alleTHJICH, STaHOJI, TJIMIEPUH, YKCycHas Kuciorta). Mx coctaB u
XUMHYECKOoe cTpoeHue. [loHsATHE O OMOJOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpaxX, OCyKax,
YyIIeBOJaX — U UX POJM B JKU3HU YeNoBeka. MaTepuallbHOE€ €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COEAUHEHHUI.

KpemHuuid, ero ¢usnueckue u XUMHUECKHE CBOMCTBA, MOJTy4eHHne U mpuMeHenne. CoeTmHeHns
KpemHHs B nipupoze. O6umwe npencrapineHust 00 oxcuae kpeMHUsA(IV) n KpeMHUEBOW KUCIIOTE.
Cunmukarel, WX HCHOJB30BaHUE B OBITY, MEIUIMHE, MPOMBINIJICHHOCTH. BakHeiimue
CTPOUTEIIBHBIC MAaTepHalbl: KepaMHUKa, CTEKJIO, IIEMEHT, OeTOoH, jxene300eroH. IIpoGiemsl
0€301MacHOTO UCTIOJIB30BAHUS CTPOUTEIHLHBIX MATEPHAIIOB B TIOBCECTHEBHOM KU3HHU.

XUMUYECKUH IKCIEPUMEHT: N3y4YeHUE 00pa3lioB HEOPraHUYECKUX BEILIECTB, CBOMCTB COJISTHOM
KHCJIOTHI; TIPOBE/ICHNE KAaUeCTBEHHBIX PEAKIIUN Ha XJIOPUJ-UOHBI M HAOIIOJCHUE TTPU3HAKOB HX
MPOTEKAHUS; OMBITHI, OTpaKaroIMe (PU3NYECKHEe M XUMUUYECKHE CBOWCTBA TAJIOTEHOB U HX
COCMHEHUHN (BO3MOXXHO HCIIOJB30BAHME BHUICOMATEPUAIIOB); O3HAKOMJIEHHE C 0OOpasiamu
XJIOPUAOB (TAJOT€HUIOB); O3HAKOMJICHHE C O0Opa3liaMHu cepbl U €€ COCIUHEHHSIMHU (BO3MOKHO
WCIIOJIb30BAHUE BHUJEOMATEpUANIOB); HAOIIOJEHUE TMpollecca OOYIJMBaHUS caxapa TOJ
JNEUCTBHEM  KOHLUEHTPUPOBAHHOM CEPHOM  KHUCIOTHI;, H3Y4EHHUE XMMHYECKHUX CBOMCTB
pa30aBiIeHHONW CEpHOW KHUCIIOTHI, MPOBEJACHHE KAUECTBEHHOM peakiuu Ha CcyilbpaT-uOH U
HaOMIOZICHUE TIpU3HAKa €€ TPOTEKaHWs; O3HAKOMJIEHHE C (DU3MYECKUMHU CBOWCTBAMH a30Ta,
dbochopa m uUX coemuHEHHMH (BO3MOXKHO WCIOJIB30BAaHUE BHACOMATEpHAIOB), 0OpazmamMmu
a30THBIX W (OChOpPHBIX yIOOpEHUI; TOJIyueHHe, coOMpaHue, pacro3HABaHWE W HW3YYCHHE
CBOWCTB aMMMaKa; MPOBEJICHHE KA4YEeCTBEHHBIX pPEaKIMi Ha MOH aMMOHMs u (ocdar-uon u
M3y4eHUEe TMPU3HAKOB MX MPOTEKaHMs, B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOM a30THOW KHCIIOTHI
C MeJbI0 (BO3MOYKHO UCIOJb30BaHHE BUICOMATEPUAIIOB); U3YUEHUE MOJENIel KPUCTAUIMYECKUX
peméTok anmMasa, rpadura, dyepeHa; 03HaKOMJICHHE ¢ TPOIECCOM aacopOIuy pacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOrasa; IMOJIydeHUE, COOUpaHUe,
pacro3HaBaHUE U U3yYEHUE CBOMCTB YIJIEKUCIIOTO ra3a; MIpPOBEICHNE KAYECTBEHHbIX PEaKIui Ha
KapOOHaT- W CHJIMKAaT-MOHBl M U3Y4YEHHE TMPU3HAKOB UX TMPOTEKaHHs; O3HAKOMIIEHHE C
MPOAYKLIMEH CHJIMKAaTHOW MPOMBIIIJIEHHOCTH; PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe
«BaxHelmue HeMeTaIbl U UX COCAMHEHUS».

MeTaJuibl M UX COCIMHEHUS

OO011ast XapakTepruCcTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX MOJIOKEHUS
B Ilepuonnueckoin cucrteme xumuueckux siemeHToB /l. M. MeHneneeBa U CTpOEHHS] aTOMOB.
Crpoenue meramioB. Meraminyeckas CBs3b M METAUIMYECKas KPUCTALIMYECKas peHIeTKa.
DNEeKTPOXUMHUYECKUN Pl HampsOKeHUHM MeTamuioB. Pu3nuecKkue W XUMUYECKHE CBOMCTBA
MetaiioB. OOmue cnocoObl monydeHus MetamioB. [loHsTHe 0 KOppO3UH METallIoOB, OCHOBHbBIE
CrocoObl 3almuThl UX OT Koppos3uu. CmaBbl (CTanib, YyryH, AIOPaTIOMUHUN, OpOH3a) U UX
MIPUMEHEHHE B OBITY U IPOMBIIILIICHHOCTH.

[lenounsle MeTamibl: nojoxkeHue B [lepuoanueckoil cucreme xumudeckux 3aemeHtoB 1. U.
MeneneeBa; CTpOCHHME HX aTOMOB; HaxoOXKJIe€HUE B mpupoje. Duznyeckue M XUMUUYECKHE
CBOICTBa (Ha mpuMepe HATpuUs U Kamusi). OKCUAbI U THAPOKCUABI HATpus U Kanus. [IpumeHenue
LIEJOYHBIX METAJVIOB U UX COETUHEHUIA.

[[lenouyHo3emMeNnbHbIE METAJIBl MAarHUW W KaJlbLIMW: mojokeHue B [lepuoanueckoi cucreme
xumuyeckux snemeHToB Jl. M. MenneneeBa; cTpoeHHe UX aTOMOB; HaXOXKJIEHUE B MPHUPOJIE.
®u3nueckue U XMMHYECKHE CBOMCTBA MarHus M Kainblus. BaxHeine coequHEHUs KalbIus
(oxcua, rumpokcu, conr). JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuit: nonoxenue B Ilepuoandeckoil cucreme xumuueckux snemeHtoB JI. U.
MeneneeBa; CTpoeHUE aTOMa; HaXOXJAeHUE B npupoje. Puznuecknue U XUMHYECKHE CBOMCTBA
amoMuHM. AM(OTEpHBIE CBOWCTBA OKCH/IA U TUPOKCHIA ATFOMUHUS.

Kenezo: nonoxxenue B Ilepronnueckoit cucreme xumuueckux semeHToB [[. . Menpaeneesa;
CTPOCHHME aToOMa; HaxoXKJeHue B mpupoje. duznyueckue M XUMUYECKHE CBOMCTBA JKeJe3a.
Oxcunpl, ruapokcuisl u conu xxenesa(ll) u xxenesza(Ill), ux cocras, cBoiicTBa U IOTy4YEHHE.



XUMHUYECKUH OSKCHEPUMEHT: O3HAKOMJIGHHE C o0OpaslamMi METauIoB U CIUIaBOB, HX
(¢U3NYEeCKUMHU  CBOMCTBAMH; M3y4CHHE pPE3yJIbTaTOB KOPPO3HHM METAVIOB  (BO3MOKHO
MCTOJIb30BAHME BHICOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCUAA KaIbLIUs U HATPUs
C BOJIOM (BO3MO>KHO MCITIOJIb30BAHUE BUIEOMATEPUAIIOB); UCCIIEOBAHNE CBOMCTB KECTKOU BO/IbI;
mpolecca TOPEHMs JKele3a B KUCIOPOoJE (BO3MOXHO HCIIOJIb30BAHME BHJIEOMAaTEPHUAJIOB);
MIPU3HAKOB MPOTEKAHUsI KAU€CTBEHHBIX PEaKIUii Ha MOHBI (MarHus, Kajablys, aTFOMUHUS, ITTHKA,
xeme3a(ll) m sxenmesa(Ill), memu(Il)); HaOmogeHWE W OMHMCAHWE NPOIECCOB OKPAITUBAHUS
IUIAMEHM MOHAaMU HATpHsl, Kaliusl M Kajablus (BO3MOKHO HCIOJIb30BaHUE BHJIEOMATEpPHAIIOB);
uccienoBaHue aM(OTEPHBIX CBOMCTB TMAPOKCUIA ATOMUHUS M THAPOKCUAA LIMHKA; PELIEHUE
AKCIEPUMEHTAJIbHBIX 33a4 10 TeMe «BakHele MeTaibl U UX COEIUHEHUS.

XHuMHS M OKPYKAIOLIAs cpeaa

HoBele Mmatepuainsl 1 TexHoJIOTHU. BelecTBa 1 MaTepuassl B MOBCEAHEBHOM )KU3HH Y€IOBEKa.
XuMmus M 3710poBbe. be3zomacHoe HCIONIb30BAHME BEIIECTB M XMMHUYECKHX peakuuil B OBITY.
[lepBas moMoIb MpPU XUMHUYECKHUX OXKOrax | oTpaBieHUAX. OCHOBBI 3KOJIOTHYECKOMN
IrpaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKpYXaroulell cpenpl (mpenenbHas JOIMyCTUMAast
koHreHTpanus Bemects — [1/1K). Posib xumMuu B pelieH 3K0JIOTHIECKUX MPOOIIEM.

[IpupoaHble MCTOYHUKH YIJIEBOJOPOAOB (Yrojib, NPHUPOJHBIM ra3, He(Th), MPOIYKTHl HX
nepepaboTKH, UX POJIb B OBITY M IPOMBIIILIEHHOCTH.

XUMUYECKUN HKCHEPUMEHT: U3ydyeHue oOpa3loB MaTepHalioB (CTEKJO, CIJIaBbl METAJJIOB,
MOJIMMEPHBIE MaTEpUaJIbl).

MexnpeameTrHblie CBSI3H

Peanmu3anuss MeXNpeaMETHBIX CBSA3€M NpPH W3Y4EHMM XMMHUHU B 9 Kiacce OCyHIECTBISETCS
yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHSATHI,
SIBJISIFOLUXCSL  CUCTEMHBIMM  JIJIL  OTJEJIBHBIX NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.
Peanusanus MexnpeaMeTHBIX CBA3EH IIPU U3YYEHWH XUMHUH B 9 Kilacce OCYIIECTBISIETCS Yepes
WCIOJIb30BAHME KaK OOILIMX €CTeCTBEHHO-HAYUHBIX TMOHATHUN, TaK U TOHSATUH, SBISIONIMXCS
CUCTEMHBIMU I OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO01ue ecTecTBEHHO-HAYYHbIE TMOHATHSA: HAay4dHBIM (DAaKT, THUMOTE3a, 3aKOH, TEOPHsl, aHAIIU3,
CUHTE3, KIacCU(pHUKalusi, MEePUOJUYHOCTb, HAOIIOEHUE, HKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MepeHue, MOJIelb, sIBJICHUEe, TApHUKOBLIN 3()(PeKT, TEXHOTIOT s, MaTepHAIIbI.

®u3nuka: Marepus, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIIbI,
PaaMOaKTUBHOCTh, MOJIEKYJa, OSJIEKTPUYECKUM 3apsii, M[POBOJHHMKH, IOJYIIPOBOJHUKH,
TUDIIEKTPUKH, (OTOAIEMEHT, BEIIEeCTBO, TeNO, 00BEM, arperarHoe COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpPUCTAUIMUECKas pPEMIETKa, CIUIaBbl, (U3UUECKHUE BEIHYUHBI,
€AVHULBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3/bl, COHIIE.

buonorusi: ¢otocunTes, apixanue, Ouocdepa, IKOCUCTEMa, MHUHEpAIbHbIE YIOOpEeHHS,
MHKPO3JIEMEHThI, MAKPO3JIEMEHTBI, MIMTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaNbI, TOPHBIE MOPOJIbI, TOJE3HbIE NCKOMAEMBbIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIbTATBI

HSyquI/Ie XUMHUU B 9 Kiacce HAIllpaBJICHO Ha JOCTHUIKCHUC O6y‘{aIOH_II/IMI/ICH JINYHOCTHBIX,
MCTAIIPpECAMETHBIX U IPCAMETHLIX PC3YJIbTATOB OCBOCHUSA yqe6Horo npeameTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yiIbTaTbl OCBOCHHUA TPOrpaMMbl  OCHOBHOTIO O6LLICFO 06p8.30BaHI/IH
JOCTUTIalOTCA B XOAC 06y‘-ICHI/I}I XUMHUHU B CAUHCTBEC yqe6H0171 1 BOCIIMTATEIbLHOHN NEATEILHOCTH
OpFaHI/IBaI_[I/II/I B COOTBCTCTBUHU C TpaJUIITMOHHBIMU pOCCPIfICKPIMH CONUOKYJIBTYPHBIMU U
AYXOBHO-HPABCTBCHHBIMU TCHHOCTAMH, HNPHUHATHIMU B O6IJ_ICCTBC npaBuJiaMHi W HOpMaMu



MOBEJICHUsT M CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHMS, CaMOPA3BUTUS M COIMAIM3AIUU
00yJaromuxcs.

JIM9HOCTHBIE PE3YNIbTATHI OTPAKAIOT C(HOPMUPOBAHHOCTH, B TOM YHUCIIC B YACTHU:

IaTprnoTHYecKOro BOCMTAHUS

1) LIEHHOCTHOTO OTHOIICHHS! K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYUHOMY
HacJeAWI0, MOHMMAHUS 3HAYCHUS XUMUYECKOW HAyKH B >KU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHON WH(POpPMAIUCH O TEPEIOBBIX TOCTHKEHHUSIX U OTKPBITHUIX
MHUPOBOM M OTEUYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTpOHCTBE
MUpa U 00IIECTBA;

I'pa:knanckoro BocnuTaHus

2) TOpeInCcTaBlEHUS O COIMAIBHBIX HOPMAaX W TMpaBUJIAX MEXKIWYHOCTHBIX OTHOIIECHUU B
KOJUUIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOH, Y4eOHO-
HCCTIE0BATENBCKOM, TBOPUECKON U IPYruX BUIAX JEATEIHLHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JESTEIIbHOCTH TIPH BBIMOJTHEHUU YYEOHBIX, MMO3HABATEIBHBIX 3aJ1a4, BBIMOJTHECHUHU
XUMUYECKUX IKCTIEPUMEHTOB, CO3/IJaHUN YIEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAaHHIO
M B3aUMOTIOMOIIM B TIPOIECCE JTOW Yy4EOHOU [EeATETbHOCTH; TOTOBHOCTH OIIEHHWBATH CBOE
MOBEJIEHNE W TIOCTYIKH CBOMX TOBAPHUIIEH C TO3UIIMHM HPABCTBEHHBIX U TPABOBBIX HOPM C
Y4E€TOM OCO3HAHHUSI MTOCIIEACTBUI NIOCTYIIKOB;

[leHHOCTH HAYYHOIO TO3HAHUA

3) MHpPOBO33PEHYECKHUX TMPEJACTABIEHWNA O BEIMIECTBE MW XUMHYECKOW  PEaKIuu,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKHM W COCTABISAIONINX OCHOBY IS
MOHMMAaHMsI  CYIIHOCTH HAy4yHOW KapTUHBI MHpA; TPEJICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPHUPOBI, B3aUMOCBS3SIX YEJIOBEKa C MPUPOJHON CpPEIoi, O poiu
XMMHH B IO3HAHUU ITHX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENbHBIX MOTHBOB, HAIIPaBJICHHBIX Ha IMOJIyY€HHE HOBBIX 3HAHUN IO XUMHH,
HEOOXOUMBIX JUIsl 00BSICHEHUS HAOMIOAAEMBIX IIPOIIECCOB M SIBJICHUH;

5) mo3HaBaTeabHOW, MHGOPMAIIMOHHONW M YHUTATEIBCKOW KYJIbTYPHI, B TOM YHCJIC HABBIKOB
CaMOCTOSITEIPHOW pa0OThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOW JIMTEPATypOH, JOCTYIMHBIMHU
TEXHUYECKUMU CPEICTBAMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOy4EeHHUIO U MO3HAHHIO, JTIOO03HATENLHOCTH, TOTOBHOCTU M CIIOCOOHOCTU K
caM000pa3oBaHUI0, IPOEKTHOM M HCCIEAO0BATEIBCKON NESATENbHOCTH, K OCO3HAHHOMY BBIOODY
HaIpPAaBJICHHOCTH U YPOBHS 00y4YeHHUsI B JajbHEHILIEM;

®opMuUpPOBaHUS KYJIbTYPbI 310POBbS

7) oco3HaHMs [IEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3JI0POBbIO, YCTAHOBKHU
Ha 370pOBBIA 00pa3 >KW3HU, OCO3HAHUS TMOCIEACTBUI M HENPUITHUS BPEAHBIX MPHUBBIYCK
(ynoTpeOiyieHuss anKoroJisi, HApKOTHUKOB, KypeHHs), HEOOXOIMMOCTH COOJIOACHUS TMpaBUII
0€30MacHOCTH MPH OOpAIEHUH ¢ XUMUYECKUMU BEIIECTBAMH B OBITY U peaibHOM JKU3HH;

TpynoBoro BoCnuTaHus

8) uHTepeca K MPaKTUYECKOMY M3Y4EHUIO Mpodeccuii U Tpyaa pa3aIudHOro poJia, yBaKeHUE K
TpyAy M pe3yiabTaTaMm TpPYAOBOH JESITENbHOCTH, B TOM 4YHCIIE Ha OCHOBE IPUMEHEHUS
MpEeIMETHBIX 3HAHWKA 1O XUMHH, OCO3HAHHOIO BBIOOpAa WHIUBUIYAIILHOH TPaeKTOPUU
MPOJIOJKEHHST O00pa30BaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMUHU,
OOIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH; ycmemHoi mpodeccHoHanbHON AeATeNbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUI; TOTOBHOCTh a/IalITUPOBATHCA B TPO(ECCHOHATLHOM cpefie;

JKO0JOrH4€eCKOro BOCIIUTAHUS

9) PKOIOTUYECKH 1IENECOO0Pa3HOTO OTHOILIEHUS K MPUPOJEe KaK UCTOUYHUKY >KU3HH Ha 3emiie,
OCHOBE €€ CYIeCTBOBaHHS, TTOHUMAHUS IEHHOCTH 3J0POBOTO M 0€30MacHOro obpaza »KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3UYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HAHUS IIEHHOCTH COOJIO/ICHUs MPaBUI O€30MacHOTO MOBEACHUS TIPU paboTe ¢ BellecTBaMH,
a TaKXK€ B CUTYALMSIX, YTPOXKAIOLIUX 3J0POBbIO U JKU3HU JIOACH;

10) crocoOHOCTH MPUMEHSTh 3HAHUS, MOJy4aeMble TP W3YYEHUU XUMHH, I PEIICHUS
3a/1ay, CBSI3aHHBIX C OKPYXAIOLIEeW MPUPOJIHON Cpeloi, MOBBIIEHUS YPOBHSA SKOJOTHYECKOM



KYJIBTYpBl, OCO3HAHHS IJI0OOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel WX peIIeHHS
IIOCPEJCTBOM METOJ/I0OB XUMHUU;

11) 5KOJOTMYECKOTO MBIIIJIECHUS, YMEHUS PYKOBOJCTBOBATbCSI MM B IIO3HABATEJIbHOM,
KOMMYHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B COoCTaBe MeTaHpeIIMCTHI)IX pe?,y.HI)TaTOB BBIICIIAOT 3HAUYUMBIC I q)OpMI/IpOBaHI/IFI
MHUPOBO33PEHUST OOIIEHAYYHbIC TOHATHUS (3aKOH, TEOPHs, MPUHIIMII, TUTIOTE3a, (akT, cucrema,
MPOIIECC, SKCIEPUMEHT M Jp.), KOTOPBIE HCIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUE€OHBIX
npeAMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHHUM M3 ATUX MPEIMETOB (POPMUPOBATH IIPEICTABICHUE O
LIEJIOCTHOW HAay4yHOM KapTHWHE MHpa, U YHHUBEpcajbHble yueOHble NeHCTBUS (IIO3HABAaTENbHBIE,
KOMMYHHMKAaTHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBaOT (POPMUPOBAHME TOTOBHOCTU K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIIECTBICHUIO YIEOHOU NEATeIbHOCTH.

MetanpeameTHble pe3yabTaThl 0CBOCHHUS 00pa30BaTeIbHON MPOrpaMMBbl IO XUMUU OTPAXKAIOT
OBJIAJICHUC YHI/IBepCEU'II)HLIMI/I I1IO3HAaBATCIbHBIMU I[GﬁCTBI/ISIMI/I, B TOM YHCIJIC:

ba3oBbIMH JJOTHYECKHMH JAEeHCTBHSIMHA

1) ymMeHueM HCHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TMPH OCBOEHUM 3HAHUM:
paCKpBIBaTI) CMBICJI XUMHUYCCKUX HOHSITI/Iﬁ (BBI)IG.]'ISITB nux xapaKTepHLIe HpI/ISHaKH,
yCTaHaBJ'II/IBaTI) B3aMOCBA3b C )IpyFI/IMI/I HOHS[TI/ISIMI/I), HUCIIOJIB30BATh INIOHATUA OJIA O6’B$[CHGHI/ISI
OTNIENbHBIX (PAKTOB W SIBICHUH; BBIOMPATh OCHOBAaHUS M KpPUTEpPUM s Kiaccuukanuu
XUMHUYECCKHUX BCHICCTB U XUMHUYCCKUX peaKuHﬁ; yCTaHaBJ'II/IBaTI) HpI/I‘II/IHHO-CHCJICTBCHHble CBSI3HU
MeXay 0OBbEKTaMU U3YUEHUS; CTPOUTH JIOTMUECKUE pacCyX1eHusl (MHAYKTUBHBIE, I€AYKTUBHBIE,
110 aHaJIOFI/II/I); J€JIaTh BbIBOAbBI U 3aKJIFOYCHU S,

2) yMEHHEM MPUMEHSATH B MPOIECCEe MO3HAHUS MOHATHS (MIPEAMETHBIE U METaNpPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HCIIOJB3YEeMbIE B XHUMHH, MPEOOPa30BBIBATH HIUPOKO
MIPUMEHSIEMbIE B XUMUH MOJICIbHBIC MPEJCTABICHUS — XUMUUYECKHA 3HAK (CMMBOJI JIEMEHTA),
xuMudeckas (opMysra W ypaBHEHHE XHUMHUYECKOW PEAaKIMW — TPU pEHIeHUH Yy4eOHO-
MO3HABATENBHBIX 3a/lad; C YYETOM OTHX MOJEIBHBIX MPEJACTaBICHUN BBISBIATH U
XapaKTePHU30BaTh CYIIECTBCHHBIC MPU3HAKH M3y4aeMbIX OOBEKTOB — XUMHUYECKHUX BEIIECTB U
XUMHUYECKUX PEAKIUI; BBIABISITH OOIIME 3aKOHOMEPHOCTH, MPUYWHHO-CICACTBEHHBIC CBS3H
MPOTHBOPEUHS B M3YYaeMBIX MpOIeccax W SBICHUAX;, Mpeajaratb KpUTCPUU IS BBISIBICHUS
ATUX 3aKOHOMEPHOCTEH M MPOTUBOPEUHNIA; CAMOCTOSTEIFHO BBIOMPATh CIIOCOO pelIeHus y9eOHOH
3a7auu (CpaBHUBATh HECKOJbKO BapHAHTOB pEIIECHHUs, BbIOMpaTh HanOoJiee MOJXOMSIIHNA C
Y4ETOM CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHEB);

ba3zoBbIiMH HCCI€I0BATEILCKUMH A€l CTBUSIMH

3) yMEeHHMEM HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
TaKkke B KadyeCTBE OCHOBBI i (OPMHUPOBAHMUS THIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYXJICHUN;

4) mpuoOpeTeHHe OMbITa MO IUIAHUPOBAHUIO, OPraHU3alUd M TPOBEACHHUIO YYCHHUYECKHX
AKCIEPUMEHTOB: YMEHHE HAOII0aTh 33 XOJIOM IIPOIEcca, CAaMOCTOATEIHHO MPOTHO3UPOBATH €ro
pe3ynbTaT, (opMynupoBaTh OOOOIIEHHS W BBIBOJBI IO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
WCCIIeIOBAHUS, COCTABISATh OTUET O MPOJIeNaHHOM padoTe;

PadoToii ¢ nngopmanueit

5) yMeHueM BhIOUpaTh, aHATU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMAIIHIO Pa3TIUIHBIX BII0B
1 (HOopM TMpeICTaBICHHS, TOJIy4aeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMY/sIpHAS TUTEpaTypa
XMUMHYECKOTO COJEp)KaHWs, CIpaBOYHbIE TocoOus, pecypchl VHTepHETa); KPUTHYECKH
OIICHUBATh MMPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAILIUIO;

6) yMeHHEeM MPUMEHSTh Pa3JInYHbIC METOJIbI U 3aIIPOCHI IIPH MOKMCKE U 0TOOpEe MH(POPMAITUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOUMBIX JUIS BBITIOJIHEHUSI YUYEOHBIX U MTO3HABATEIBHBIX 33144
OTIpeNIeNIEHHOTO THIA; MPUOOpPETeHHEe OMbITa B OO0JIACTH HWCIHOJB30BaHUSA WH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX T€XHOJIOTMH, OBIAJCHUE KYIbTYPOU aKTUBHOTO MCIOJIb30BAHUS PA3IMUHBIX
MOUCKOBBIX CHCTEM; CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (HOpPMY MpEICTaBICHHUS



uHbOpMAMK M WLIIOCTPUPOBATH pEIIAEMbIC 33/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
apyrumu popmamu rpaduku U ©X KOMOMHALIUSAMU;

7) yMeHHEeM WHCHOJb30BaTh M aHAIM3UPOBATH B Ipolecce Y4eOHOU M HCCIIeI0BATEIbCKON
NEATeTbHOCTH UH(OPMAIIHIO O BIUSIHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAKOLIEH PUPOTHON CPEBI;

YHuBepcajabHbIMH KOMMYHUKATHBHBIMH 1eHCTBUSIMU

8) ymenueM 3amaBaTh BONPOCH (B XOJ€ JAWalora W/WIM JUCKYCCHH) IO CYIIECTBY
oOcyxnaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHHO BBITIOJTHEHUS
MPEI0KEHHOM 3a/1a4H;

9) npuoOpereHHe OMbBITA MPE3CHTAIMM  PE3YJIbTATOB  BBINIOJIHEHUS  XUMHYECKOTO
SKCTIEpUMEHTa (J1Ta00paTOPHOTO OMBITa, JaOOpaTOpHOW pPabOTHI MO HMCCIEIOBAHHUIO CBOWMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

10) 3aMHTEpPECOBAHHOCTH B COBMECTHOM CO CBEpPCTHMKAaMHU I[IO3HABATEIILHOW U
UCCIIEIOBATENIbCKON JAEATEIbHOCTH IpPU PELIEHUH BO3HMUKAIOMIMX MpoOJieM Ha OCHOBE Yy4éTa
O0IIMX MHTEPECOB M COTJIACOBAHMS TMO3UIMN (0OCYXICHHUS, OOMEH MHEHUSMH, «MO3TOBBHIC
HITYPMBI», KOOPJUHALIMSI COBMECTHBIX JAEHCTBUM, ONpeAeeHue KPUTEPUEB M0 OLIEHKE KauecTBa
BBITIOJTHEHHOM paboTHI U JIp.);

YHuBepcaabHbIMH PeryJIATUBHBIMH /1efiCTBUSIMH

11) ymeHueM caMOCTOSITENILHO ONPENENSTh LI e TEIbHOCTH, INIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJMPOBaTh U NpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
Haubonee d¢¢eKTuBHbIE CHNOCOOBI  pemieHus y4eOHbIX M [O3HABaTENbHBIX  3a7ad,
CaMOCTOSITENIBHO COCTABJIATh WJIH KOPPEKTUPOBATh NPEVIOKEHHBIA QJITOPUTM JEHCTBUN MpPH
BBINIOJIHEHUH 33JaHUN € y4€TOM TMOJY4EHHUs HOBBIX 3HAaHUH 00 H3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKIMIX; OLIECHUBATh COOTBETCTBUE MOJYYEHHOIO Pe3yIbTaTa 3asiBICHHOM 11eIH;

12) ymeHueM UCNoIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, MpeJlaraéMble B YCIOBUU 3aJIJaHUM.

IPEIMETHBIE PE3YJ/IBTATbBI

B cocraBe mpeIMETHBIX pe3yNbTaTOB IO OCBOEHHIO 00S3aTENbHOrO  COJepKaHUs,
YCTaHOBJICHHOTO JITaHHOW TpPUMEPHOM pabodeid TPOrpaMMOM, BBIACISIOT: OCBOCHHBIC
oOyyaroUMMUCSl Hay4HbIE 3HAHUS, YMEHHMsS U CIOCOObI JeHCTBUM, crenupuyeckue s
npeaMeTHol obnactu «XUMHS», BUABI JEATEIBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIpETAINH, TPEO0OPa30BaAHUIO U TPUMEHEHHUIO B PA3IMUHBIX YU4E€OHBIX U HOBBIX CUTYalIUsX.

[IpenMeTHble pe3ylbTaThl MPEACTABICHBI OTPAXKAIOT C(HOPMUPOBAHHOCTH Yy OOy4YAIOUIUXCA
CJIEYIOIIUX YMEHUI:

1) packpvisams cmbici OCHOBHBIX XUMHYECKHAX TOHATHI: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJa, HMOH, KaTHOH, aHUOH, IPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTH,
ANIEKTPOOTPHUIATENILHOCTh, CTEMEHb OKUCICHHS, XUMUYECKas peakius, XUMHYecKas CBS3b,
TerIoBoM 3((eKT peakiuu, MoJb, MOJSIPHBIM 00BEM, PACTBOP;IIEKTPOIUTHI, HEIICKTPOIUTHI,
ANIEKTPOJIUTUYECKAST JUCCOLIMAIMS, PEaKIUUd HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpaTUMBbIE pEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKiuu, OKUCIUTENb, BOCCTAHOBHUTEIb, OKHUCICHHE M BOCCTAaHOBIEHHUE, AaJUIOTPOIHS,
aM(pOTepHOCTh, XUMUYECKas CBS3b (KOBaJIEHTHAs, MOHHAS, METAJUTMYECKAs), KPUCTAIITUIECKast
pemeéTka, KOppo3usi METauIOB, CIUIAaBbl; CKOPOCTb XUMHUYECKOW pEaklMH, MPeaeIbHO
nomyctumas konnentpanus (I11K) Bemectsa;

2) wiirocmpupoeanms B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHN (CM. M. 1) ¥ IPUMEHSATH
9TH NOHATUS MIPU ONUCAHUU BEILIECTB U UX IIPEBPAILICHHUIA;

3) ucnoav306ams XAMUIECKYIO CUMBOJIUKY 11 COCTABJICHHs (DOPMYJT BEIIECTB M ypaBHEHUI
XUMUYECKUX PEAKIUN;

4) onpedensimb BAJICHTHOCTh M CTETICHb OKUCIICHHSI XUMHUYECKUX JJIEMEHTOB B COCAMHEHUSIX
Pa3IMYHOTO COCTaBa; MPUHAJICKHOCTh BEIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHHH MO
dbopmMynam; BUJ XUMHUECKOH CBS3M (KOBAJICHTHAs, MOHHASI, METAJUTMUECKasi) B HEOPraHUUECKUX



COCIMHEHUSX; 3apsii MOHA M0 XUMHUYECKOW (hopmyse; Xapakrep cpenbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTAINIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;

5) packpwieamv cmoicn Tlepuoandeckoro 3akona J1. M. MenaeneeBa u 1eMOHCTPUPOBATH €r0
MMOHMMAaHKE: ONKCHIBATh W XapaKTepu3oBaTh TabnmuHyro ¢opmy I[lepuomndeckoil cHUCTEMBI
XUMHYECKUX IJIEMEHTOB: pa3linyarh MOHATHS «TJlaBHAs moArpynmna (A-Tpymma)» U «moOodHas
noarpynmna (b-rpymma)», Manble u OoJbIIME TEPUOJNBI; COOTHOCUTH OOO3HAYEHHUsS, KOTOPHIC
UMEIOTCS B NEPUOJAMYECKON Taliuile, C YUCIOBBIMH XapaKTEPUCTUKaMH CTPOCHHUS aTOMOB
XAMUYECKHUX 2JIEMEHTOB (COCTaB M 3apsf sIpa, oOlIee YHCIo dIEKTPOHOB M pacipeielieHHue UX
I10 3JIEKTPOHHBIM CJIOSIM); OOBSICHSTH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB JIEMEHTOB
U UX COCIUHEHUU B IpelesiaX MaJbIX MEPHOJOB M TJIABHBIX MOATPYIIT C YUETOM CTPOEHUS HUX
aTOMOB;

6) rraccuguyuposams XMMUYECKHE DIICMEHTHI; HEOPraHWYECKUE BEIIECTBA, XUMHUYCCKHE
peakiuu (1Mo YMCIy U COCTaBY YYacTBYIOLIUX B PEAKIIMH BEILIECTB, MO TEMJIOBOMY 3 (deKTy, 1o
W3MEHEHHUIO CTETICHEW OKHUCIICHHS] XUMUYECKHUX DJIEMEHTOB);

7) xapaxkmepuzoséams (OMUCHIBaTh) OOMME ©  CHEHU(PHUSCKHE XHUMHUYSCKHE CBOWMCTBA
MPOCTBIX W CIIOKHBIX BEIIECTB, MOJATBEPXKIasi ONMUCAHUE MPUMEPAMU MOJIEKYISIPHBIX U MOHHBIX
YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

8) cocmaensimb ypaBHEHUS SJEKTPOJUTHUSCKON IUCCOIUANMU KUCIIOT, MIETOYeH U COJIeH;
MOJHBIE ¥ COKpalI€HHBIC YpaBHEHUS PEaKIMid HMOHHOTO OOMEHa; ypaBHEHHS pEaKIIHii,
MOATBEPKIAIOIIUX CYIIECTBOBAHHE TE€HETHYECKOW CBSI3M MEXAYy BELIECTBAMHU pa3IMYHBIX
KJIaCCOB;

9) packpvieams  cyuHoCmMb OKMCIUTEILHO-BOCCTAHOBUTEIBHBIX — PEAKIUN  MOCPEICTBOM
COCTaBJIEHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIHii;

10) npoenozuposams CBOWCTBA BEINECTB B 3aBUCHMOCTH OT WX CTPOCHHUS; BO3MOXHOCTH
MPOTEKAHUS XMMHUYECKUX MPEBPAILIEHU B PA3INYHBIX YCIOBHUSX;

11) gbruucisimes OTHOCUTEIIBHYIO MOJICKYISPHYIO M MOJISIPHYIO MAacChl BELIECTB; MAacCOBYIO
JIOJII0 XMMHYECKOTO 3JIEMEHTA 10 (GopMyJie COETUHEHHS; MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE;
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PeaKInu;

12) cnedosams paBuIaM  TOJNB30BAHUS ~ XMMHYECKOW  MOCYya0W W J1abOpaTopHBIM
obopynoBaHueM, a Takke I[paBWwiaM oOOpalieHusl C BEHIeCTBAMU B COOTBETCTBUU C
WHCTPYKUMSMU [0 BBINOJHEHUIO JAOOPATOPHBIX XUMHYECKHMX OIBITOB IO IMOJIYYEHUIO U
coOMpaHuIo ra3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

13) nposooums peakiuu, MOATBEPKIAMONINE KAYECTBCHHBIM COCTaB Pa3JIMYHBIX BELICCTB:
pacrno3HaBaTh OMNBITHBIM MYTEM XJIOPHI-, OpOoMHI-, MOAMI-, KapOoHat-, ¢ocdar-, cumukar-,
cyabdar-, TUIPOKCUA-HUOHBI, KATHUOHBl aMMOHHMS M  HMOHBl H3YYEHHBIX METaJIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

14) npumensimo OCHOBHBIC OIEPAIIMA MBICIUTEIBHON MEITEIBHOCTH — aHaIM3 M CHHTE3,
CpaBHEHHE, 00001IeHNe, CHCTEeMAaTU3alINI0, BBISBIICHHE MPUYMHHO-CIEICTBEHHBIX CBA3CH — Ui
M3YYEHHUS CBOMCTB BEIIECTB U XUMHUYECKHX PEAKIIHii; eCTECTBEHHO-HAYYHbIE METObI MIO3HAHUS
— HaloIeHue, U3MEpeHne, MOJISITUPOBaHIE, SKCIIEPUMEHT (pealbHbI U MBICTICHHBIN).



TemaTtuueckoe IJTaHUPOBAHUC!

Ne | HammeHoBaHue KoJsnyecTBo yacoB Hara Buasl gesitreJibHOCTH Buasi, DJIeKTPOHHBbIE

1/n | pa3ejaoB U TeM Bceero | K/P II/P | u3y4yeHus dhopmbi (undgposrbie)
nporpamMmm KOHTPOJIA oﬁpasoBaTeﬂbeIe

pecypchl

Pazznen 1. [ToBropenue u 06001IeHUE CBeIeHHI 110 Kypey 8 kinacca. Xumudeckue peakiuu (6 yacos)

1.1 | Knaccuduxanus 6 04.09- KinaccuduipoBats n3ydaeMble BEIIeCcTBa M0 VYV CTHBRIN WNudoypok, mup
HEOPraHW4YeCcKUX COCTaBY U CBOWCTBAM;

Beui)ecn; U uX 22.09 CoctaBnsTh (hOPMYJIbI OKCHIOB, KUCIIOT, onpoc, o XHMHH
. o HACBEMEHHBIN

HOMEHKJIaTypa OCHOBaHUH, CONel 1 Ha3bIBATh UX IO

Knaceupukanus MEK/TYHAPOIHOIM HOMEHKIIATYpe; onpoc,

XMMHMYECKUX pPeaKkIuii mo ITporHo3upoBaTh CBOMCTBA BELIECTB HA OCHOBE MMPpaKTUYCCKasa

Pa3IMYHBIM 00X XUMUYECKUAX CBOWCTB M3YUCHHBIX pabora.

OCHOBaHMSIM. KJIaCCOB/TPYIII BEIIECTB, K KOTOPHIM OHH

OKucanTeILHO- OTHOCSTCS;

BOCCTAHOBUTEJIbHbIE Jasatb onpenenenue noustuio XP,

peaxkuuu (OBP) XapakTepu3oBaTh XP 10 pa3jIMuHbIM [IPU3HAKAM,

OxucauTebHO- COCTaBJISITh MOJIEKYJISIPHBIE, TTOJHBIE 1

BOCCTAHOBUTEJIbLHbIE COKpaIlleHHbIE MOHHBIC YPABHEHHUS PeaKinii,

peaxkuuu (OBP) OIIPENIENISATh OKHUCIIUTEND U BOCCTAHOBUTEND,

IonsiTHe 0 cKoOpocTH OKHCJICHHE M BOCCTAHOBJICHHE. YMETh

XHMHUYECKOH peakuuM. yCTaHaBJIMBATb 3aBUCUMOCTb CKOpocTH XP or

Karaans. pa3IMYHbIX YCIOBHM

Hroro no pazgeny 6

Pasnen 2. Xumuueckue peakuuu B pactBopax (10 gacos)

2.1 | DaexTponuTuyeckas 10 1 1 25.09- XapakTepu30BaTh MOHATHUS «AJIEKTPOIUTHYECKAS | Y CTHBIN Hudoypok, Mmup
JAUCCOLUATINS 2510 JUACCOLHALTUSD», «3JIEKTPOIUTHD), ompoc, XUMHHI
OcHOBHBIE TOJIOKEHHUSI «HEDJICKTPOIIUTHD». Y CTAHABIUBATH MPHIUHHO- .

., INUCBbMCHHBIN
TeOpUuHU CIIE/ICTBEHHBIE CBSI3U MEXKY TPUPOIOH
3JIEKTPOJIUTHYECKOii 9JIEKTPOJIUTA U CTEHEHBIO €T0 JUCCOLUALIUH. OIIPOC, 3a4€T,
auccouunanuu (TI) XapakTepu3oBaTh MOHITHS «CTEIECHb KOHTPOJIbHAA
XuMHYecKHe CBOMCTBA nmucconuanumy « CHIbHBIC DJIEKTPOIUTED) , pa60Ta

KHCJIOT, 0CHOBAHHIA,
cojieil Kak
3JIEKTPOJIUTOB
IMonsiTue 0 rugpoIn3e
coJjieit

«CIa0Oble AIEKTPOIUTHD», «KATHOHBDY, «AHUOHEI,
«KHCIIOTBD»Y, «OCHOBAHHUD», «con». COCTaBIIATh
YpaBHEHHUS AJIEKTPOJIMTHICCKON JTUCCOITHAITITH
KHCIIOT, OCHOBaHHH U cojieii. OO0IHe XUMHUIECKUE
CBOMCTBA KHCIIOT, OCHOBAHUM, COJICH C TOYKH




3pEHHsI TEOPHUHU AIIEKTPOIUTHYECKON
JUCCOIMaluy. Y CTaHABIMBATh 3aBUCMOCTh
MEKAY COCTAaBOM COJIM M XapaKTEPOM €e
THPOJIN3A.

HToro no pazaeny:

10

1

1

Pazznen 3. Hemerayuiel u ux coequnenus (25 1acon)

3.1

OO0masi xapaKkTepucTHKA
HEMETAJJIOB

OO0masi xapakTepucTHKA
anemenToB VIIA-
rPYNIIbI- TAJIOT€HOB
CoeHeHUs TAJIOTeHOB
OO0masi xapakTepucTUKA
snemeHTOB VIA-rpynmnsi-
xajibkorenoBn. Cepa.
CepoBoaopon u
Cyab(puabl.
KucJsopoansie
coeTMHEHMHSI cepbl.
OO0mas xapakTepucTUKA
3J1eMeHTOB VA-Tpynnsbl.
A30T.

Ammuak. Conu
aMMOHMS.
KucJsiopoansie
coelMHEHMsI a30Ta.
Docop u ero
cOeIUHEHMSI.

OO0mas xapakTepucTUKa
3jaeMeHTOB |VA-rpynnsi.
Yraepoa.

Kucaoponnsie
coeIMHEeHM yriiepoaa.
Yraesoaoponsl.
Kucnoponcoaep:kammue
OpraHmyeckKue
coe/IUHEeHMSI.

Kpemunuii u ero
coe/IUHEeHMSI.
CuaukatHas

25

06.11-
10.02

OOBACHATH YTO TaKOE HEMETAJLIbI.
XapakTepu30BaTh XUMHUECKHUE JIEMEHTHI-
HEMETAIIJIbI U CTPOEHUE, U (PU3HUYECKUE CBOKMCTBA, U
XUMUYecKkHe cBoicTBa. OOBICHATH 3aBUCUMOCTD
OKHCJTUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB
3JIEMEHTOB-HEMETAJIJIOB OT WX TojiockeHus B [1C
J.W. MenneneeBa. YcraHaBIuBaTh MPUUUHHO-
CJICICTBEHHBIC CBS3U MEXIy CTPOCHUEM aToOMa,
XMMHUYECKOU CBS3BIO, TUIIOM KPUCTAJITAYECKOMN
PEIIECTKH HEMETAIJIa U €0 COSIMHCHUN |
(hu3HUeCKMMH CBOMICTBAMH JaHHOTO HEMETAJIA U
€ro COeIMHEHNI. XapaKTepu30BaTh CTPOCHHUE,
(bu3nUecKkre, XMMHYECKHE CBOMCTBA TaJIOr€HOB M
WX MoJlydeHre. 3HaTh 0 UX npuMeHeHuu. JlaBaTh
00IIYI0 XapaKTEPUCTUKY aTOMOB, ITPOCTHIX
BEIIECTB M COSTMHEHUI XaJbKOT€HOB B
3aBUCHUMOCTH OT MX mnoyioxkenus B IICXD JI.1.
MenneneeBa. XapakTepu3oBaTb CTPOEHHE,
AJUTOTPOINHIO, HU3NUESCKUE, XUMHUYCCKHE CBOMCTRA,
CIOcO0BI TOTydeHus cephl. [IpuMeneHne cepsl u ee
coenuHeHuid. Ha3pIBaTh COSIMHEHUS CEPHI,
3aIKCHIBATh (DOPMYIIBI COSTHHEHUIN CEPhI, YMETh
orpenessith cyibdar-uoH. CoOCTaBIsATh YPABHCHHUS
OKHCIIHTEIbHO-BOCCTAHOBUTENFHBIX PEaKIIUA
METOJIOM 3JIEKTPOHHOTO OaaHca.

JlaBaTh OOIIYIO XapaKTEpUCTHKY aTOMOB, TIPOCTHIX
BEIIECTB M COSMMHEHUI a30Ta, B 3aBUCHMOCTH OT
nx nojoxxenus B [ICXD JI.M1. Menneneesa.
XapakTepu3oBaTh CTpoeHHE, (HDU3UIECKHE,
XUMUYECKHE CBOMCTBA, CIIOCOOBI MTOJTYUEHHS a30Ta.
IIpumenenue a3zora u ero coequHennii. Ha3piBaTh
COCTMHEHUS a30Ta,, 3aIHChIBATh (POPMYITBI
COCTMHEHUI a30Ta, yMETh MOIydaTh M COOMpaTh
ammuak. CocTaBISTh ypaBHEHUS OKHCIUTEIFHO-

Ycrubri
OI1poc,
MMACHEMEHHBIN
OIIpoC.

WNudpoypok, mup
XUMUHU




NMPOMBIILIEHHOCTbD.
MonyyeHue HeMeTANI0B
MMony4yeHue BamHeHImx
XHMHUYECKHUX COeIMHEeHU I
HEMeTaJIJIOB

BOCCTAaHOBUTEIIBHBIX PEAKIIUil METOAOM
3JICKTPOHHOr0 OanaHca. BEIIONIHITE pacdeTsl 1Mo
XUMHUYECKUM (hOpMYJIaM U YPaBHEHHUSAM pPEaKiuii,
MIPOTEKAIOIINX C YIACTHEM aMMHaKa.
XapakTepu30BaTh CTPOCHUE, (PHU3UUCCKHE,
XHMUYECKHe CBOICTBa dochopa. 3HATh O €ro
mpUMeHeHnd. J[aBaTh OOIIYIO0 XapaKTePUCTHKY
aTOMOB, TIPOCTBIX BEIIECTB U COSTUHEHUH (ocdhopa
B 3aBHCHMOCTH OT ero nonoxkeHus B [ICXD J[. 1.
MeHneneeBa. XapaKTepu3oBaTh CTPOCHHE,
aJUTOTPOIHIO, (PH3UUYECKHE, XUMHUUECKHE CBOMCTBA,
crioco0b! monyuenus pocdopa. HaswiBatsh
coeauHeHus hocdopa, 3amuckBaTh HOPMYITBI
coemuneHuit pochopa. CoCTaBIATh YpaBHEHUS
OKHCITUTEIbHO-BOCCTAHOBHUTEIILHBIX PEAKITHI
METO/IOM DJIEKTPOHHOIr0 OajaHca.
XapakTepu3oBaTh CTpOEHHUE, PUINIECKHE,
XMMHUYECKHE CBOWCTBA YIIIepo/ia U €ro MojJy4eHHe.
3HaTh 0 UX MPUMeHeHuu. J[aBaTh OOIIYIO
XapaKTEPUCTHKY aTOMa, ITPOCTOr0 BEIIECTBA H
COCAMHEHUM YIIIepoia B 3aBUCUMOCTH OT €ro
nonoxkenus B IICXD JI.M. Menneneesa.
XapaKkTepu30BaTh CTPOCHHUE, ajIOTPOIIHIO,
(hu3nuecKkre, XMMHYECKHE CBOWCTBA, CITOCOOBI
nojy4eHus yriaepona. [IpumeneHne yriiepoga u
ero coequHenuil. HasbiBaTh coennHeHus yriepona,
3aMKCBIBATh (HOPMYIIBI COSAMHEHUH yriiepoa,
YMETh ONPEACIIATh YIIEKUCIBIN ra3. [lo3HakoMUTh
C OpraHMYeCKUMHU coearHeHUsIMHA. COCTaBIISTh
YPaBHEHHS OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIX
peaKIuii METOIOM 3JIEKTPOHHOIO OajIaHca.
XapakTepu30BaTh CTPOCHUE, (DH3UUECKHE,
XUMHIYECKHE CBOHMCTBA KpeMHUs. [laBaTh 00mIyro
XapaKTEePHUCTHKY aTOMa , IIPOCTOrO BEIIECTBA U
COCMHEHHUI KPEMHHS B 3aBUCHMOCTH OT MX
nonoxenus B IICXD JI.1. Menneneesa.
XapakTepu3oBaTh CTpOEHHUE, (pu3HUecKue,
XHMHYCCKHE CBOMCTBA, CITOCOOBI IOy ICHHUS
KpeMmHus. [IpuMeHeHe KPeMHUS. U €ro
coenuHeHuil. Ha3plBaTh coeiMHEHHS KPEMHUS,




3aI1MChIBATh d)O‘pMyJ'H)I COGZ[I/IHGHI/IfI KpEMHUA.
3HATh O CHIIMKATHOM MMPOMBIIIJICHHOCTH.

Hroro no pazneny

| 25

|1

Paznen 4. Merajutel u ux coequnenus (16 yacos

N

OO0masi xapaKkTepucTHKA
METAJLIOB

XuMn4yeckue CBOicTBa
METAJLIOB

OO0masi xapaKkTepucTUKA
anemeHTOB |A-rpynmsi

OO0masi xapakTepucTUKA
snemeHTOB ||A-rpynnsi
7KecTKOCTh BOJBI U CIIOCOOKI €€
yCTpaHeHUsl

AJIIOMWHUH ¥ €ro coeanHeHns
Kej1e30 u ero coeuHEeHHs
Koppo3ust meTanioB u
coco0bl 3aIMTHI OT Hee
MeTtasibl B ipupone. [lonsitue
0 MeTaJUIyprum.

O0001IEHHe 3HAHUI 110 TeMe:
«MeTaiab»

16

1

14.02-
14.04

OOBSCHATH YTO TAKOE METAIUTBL. XapaKTepU30BaTh
XHMUYECKHE DJIEMEHTHI — METaJLIbI IO HX
nonoxenuto B [ICXD JI.W. Mennaeneesa.
VYcranaBauBaTh IPUUMHHO- CJIEICTBEHHBIE CBSI3H
MEXIy CTPOEHHEM aToOMa, BUIOM XUMHUECKOMH
CBSI3H M TUITOM KPHCTAJNTMYECKON PEIIETKH Y
METaJIJIOB- MPOCTBIX BEIIECTB U UX COSIUHEHUH.
OOBICHATD, YTO TAKOE P AKTUBHOCTU METAIITIOB.
[TpuUMeHSTh ero IS XapaKTEPUCTHKH XUMHYECKUX
CBOMCTB MPOCTHIX BEIIECTB- MeTauioB. COCTaBIIATh
MOJIEKYJIIPHBIE YPAaBHEHUS PEaKIUi,
XapaKTEPU3YIOINUX XUMHUYECKUE CBOWCTBA
METAJIJIOB B CBETE YUEHHUS 00 OKHUCIUTENBHO-
BOCCTAHOBUTENBHBIX MPOIIECCAX, a PEAKIIUH C
YYaCTHEM DJIEKTPOJIUTOB MPEACTABIATh TAKKE B
nOHHOM Buje. CaMOCTOATEIHHO TPOBOIUTD
OTIBITHI, TOJTBEPKIAIONTNE XUMUIECKIE CBOHCTRA
MeTalIoB. OOBICHATEL dTUMOJIOrHIO0 «lIl]enounbie
MeTauibly. J[aBaTh 00IIYI0 XapaKTEPUCTHKY
[IEJIOYHBIX METAIOB MO UX MoiaoxkeHuo B [ICXD
JI.. MenneneeBa. XapakTepru30BaTh CTPOCHHE,
XUMUYeCKHe u (hpusudeckre cBoiicra 11[M.
IIpenckasbpiBath HU3MIECKHAC K XUMUIECKUE
CBOMCTBA OKCHJIOB M THAPOKCHUIOB IIETOUHBIX
METaJJIOB Ha OCHOBE UX COCTaBa M CTPOSHHUS.
IIpoBOIUTH pacyeThl MO XUMHYCCKHM (hopMy/IaM u
YPaBHEHUSM PEAKIINH, MPOTEKAIONINX C yIacTHEM
IIIM u ux coenuiHeHUH. OOBACHATH STUMOJIOTHIO
Ha3BaHus rpynmsl «l1lemouHo3eMenbHbIe METAIITBDY
JlaBaTh OOIIYIO XapaKTEPUCTUKY
IEITOYHO3EMENBHBIX METAaJUIOB TI0 UX ITOJIOKEHHIO
B [ICXD JI.11. MenneneeBa. XapakTepu3oBaTh
CTpOCHHE, XUMUIECKHE U (PU3MUECKHE CBOMCTBA
[lenoyno3emenbHbIX MeTaiioB. Ilpeacka3piBaTh

Ycrubri
OI1poc,
MMACHMCHHBIN
OIIpoC.

WNudoypok, mup
XUMUHU




(hu3uUecKkre U XUMHYECKHE CBOMCTBA OKCUIOB U
TUIPOKCHJIOB IIEJI0YHO3EMENBHBIX METAJIOB Ha
OCHOBE MX COCTaBa U CTPOCHUS.

IIpoBOAUTH pacyeThl IO XUMHYECKUM (HOpMyITaM 1
YPaBHEHHUSM PEAKIUH, TPOTEKAIONIUX C yIdaCTHEM
[lemoyHO3eMeNbHBIX METAIIJIOB U UX COSAMHEHUH.
OOBICHATD MOHATHE «KECTKOCThY. Pa3nuyaTh
BPEMCHHYIO M ITOCTOSHHYIO )KECTKOCTh BOJIBI.
XapakTepu30BaTh aTFOMUHUI U KEJIe30 UCXOJIS U3
ux nonoxenus B I[ICXD JI. 1. Menzaeneena.
OnuceIBaTh (pU3HUUECKHE, XUMHUECKHE CBOMCTBA
JTHUX METaJUIoB. 3HATh NpuMeHeHHe. OObICHITD
TOHATHE «KOPPO3Us». PaznmnyaTh XUMHUYECKYIO U
3JIEKTPOXUMHUYECKYIO KOPPO3HI0. 3HATH CIIOCOOBI
MOJTYYEHHUs] METAJIJIOB.

Hroro mo pazgeny 16 1 2

Pasnen 5. Pasnen 5. Xumus u okpyskarorias cpeaa (2 gaca)

4.1 | XuMu4yecKmii cocTaB 2 17.04- OnpeaensaTh CTENeHb OKUCIECHUS XUMHUECKOTO VYV CTHBIH I/IH(I)prOK, MUD
TLUIaHEeThI 3emulst 30.04 3JIEMEHTA 0 (POPMYIIE ero COeTUHEHHUS, ompoc, XUMHHA
Oxpana okpy:xaromei OnpeaensTh JIeMEHT (BEIIECTBO) — OKHCIIUTENb U IHCEMEHHELT
cpeabl 0T XUMHYEeCKOI0 3JIEMEHT (BEIIECTBO) — BOCCTAHOBHTED;
3arpsisHeHUst OOBACHATH CYIIHOCTh NPOLECCOB OKUCIICHUS U onpoc.

BOCCTAHOBJIEHHS,

CocTaBisTh NIEKTPOHHBIN OaslaHC ¢ y4ETOM Jucia
OTJAHHBIX ¥ MPUHATHIX DJIEKTPOHOB;

CoCTaBIITh YpaBHEHNE OKUCITUTENBHO-
BOCCTAHOBUTEIIBHOI pEaKIInH;

Hcronb30BaTh MPH BHIMOIHEHHH YIEOHBIX 3 aHUH
TEKCTHI y4eOHUKA, CIIPaBOYHBIE MATEPHUATIBI
(TIEpHOANYECKYIO CHCTEMY XUMHYECKHX DJIEMEHTOB
. . MenpeneeBa, TabJuIly pacTBOPUMOCTH
KHCJIOT, OCHOBAHHM 1 COJIEH B BOJIE,
SIEKTPOXUMUIECKHHN PSAJ] HAMIPSDKSHUH METaJIOB);

Paznen 6. O600IIeHIE 3HAHUI 110 XUMHUH 33 Kypc OCHOBHOI 1Kol [Toarotoska ¢ OI'D (5uacos)

BemecTBa 7 1 [IpencraBnsaTe nHGOPMALIKIO TIO TEME VY CTHBIH I/IH(i)prOK, MU
XuMnuyeckue peakuum «Ilepromnaecknii 3aK0H 1 IIEPHOTUYIECKAsI CHCTEMa orpoc, XHMHH
OcHOBBI . MenpaeneeBa B CBETE€ TEOPUH CTPOSHUS aTOMa» .
HEOpPraHu4YecKoil XuMUHU B BHE TaOJIMII, CXEM, OIIOPHOT'O KOHCIICKTA, B TOM [THCEMCHHbBIN
uncyie ¢ npumenenneM cpencts UKT. Bemonnsars | OTIPOC.




TecToBbIe 3aanus o Teme. [IpencraBisaTs
HHPOPMAIIIO TI0 TeMe «BHUIpl XuMudecko CBsI3U 1
THUITBI KPUCTAIUTUYECKUX PEeIETOK. B3anMocBsi3b
CTPOCHUS M CBOWMCTB BEIIIECTB» B BUJIC TAOJHII,
CXEM, OTIOPHOI'0 KOHCIIEKTa, B TOM YHCJIE C
npuMmenenueM cpeacts UKT.

[IpencraBnsaTe HHGOPMAIIKIO TIO
TeMe<<Kiaccubukarms XHMIIECKAX PEAKIUN IO
pa3IMYHBIM MPU3HAKAM™>> B BHJIC TAOJIHII, CXEM,
OTOPHOT'0 KOHCIEKTA, B TOM YHCIIE C MPUMEHEHUEM
cpenctB UKT. XapakTepr3oBaTh OKUCIUTEIHHO-
BOCCTaHOBUTEIIbHBIE PEAKIIUU, OKHCIUTEND U
BOCCTaHOBUTEIb. 3AMUCHIBATh YPABHEHUS
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKITUH C
MIOMOIIBIO METO/IA SJICKTPOHHOr0 OajaHca.
XapakTepu3oBaTh 001IHe, OCOOCHHBIC U
MHAWBUYaJIbHBIE CBOWCTBA KUCIIOT, OCHOBAaHUN U
coliell B CBETE TEOPUU DIICKTPOITUTHUECKON
JUCCOIMAIIIN. APTyMEHTUPOBAaTh BO3MOXKHOCTb
MPOTEKaHUsI XUMHUYECKUX PeaKluid B pacTBOpax
JJIEKTPOJINTOB UCXOMS U3 YCIIOBUH.
KrnaccuduimpoBars HeopraHu4ecKkue BeIecTBa 10
cocTaBy U cBoicTBaM. ITpuBoauTh IpuMepbl
IIPEeICTaBUTENIECH KOHKPETHBIX KJIACCOB U IPYI
HEOPraHUYECKUX BEILLECTB

IIpoexTsl.

Peseps

Htoro

66




IToypouHoe€ maHupoBaHue

Ne Tema ypoka KounyecTBo yacoB | /lara DopmMbl, BUIbI

n/n BCEro | KP | IIP | u3y4yeHHs: | KOHTPOJIs

Pazznen 1. [ToBropenue u 06001IeHNE CBEICHHH 110 Kypey 8 kiacca. Xumudeckue peakuuu (6 4yacoB)

1 Knaccudukarms 1 TectupoBanue
HEOPraHUYeCKUX BEUIECTB U MX
HOMEHKJIaTypa

2 Knaccugukamums XuMuIecKux 1 VYcTHbI onipoc
peakuuii o pa3IMyHbIM
OCHOBAHUSIM.

3 OKHCIUTENTHHO- 1 YcTHbIN onpoc
BOCCTaHOBUTEJbHBIE PEAKIINH
(OBP)

4 OKHCIUTENTHHO- 1 [TrnceMeHHsIi onpoc
BOCCTaHOBUTEJIbHBIE PEAKIINH
(OBP)

5 [Tonsatne o ckopoctn 2 VYeTHbIl onpoc,
XUMUYeCKOM peakunu. Karamus. MACBMEHHBIA OIIPOC,

TECTUPOBAHUE

Paznen 2. Xumundeckue peakiuu B pactBopax (10 dyacos)

6 DIEeKTPOIUTHYECKAS 1 TectupoBanue
JICCOLIMAIus

7 OcHoBHBIE TIOJIOKEHUS Teopun | 1 YcTHBI# onpoc
AIEKTPOJTUTUYECKON
muccormaruu (TO]1)

8 XHUMHUYECKHE CBOMCTBA KUCIOT | 2 YcTHBI# onpoc,
KaK 3JIEKTPOJIUTOB MUCHbMEHHBIN OMpOC

9 XUMHUYECKUE CBOMCTBA 1 YcrHbli onpoc,
OCHOBAHUH KaK AJIEKTPOJIHUTOB TECTUPOBAHUE.

10 XHUMHYECKUE CBOMCTBA COJICH 1 YcTHBI# onpoc,
KaK 2JICKTPOJIUTOB TECTUPOBAHUE.

11 [TonsaTue o runmponuse comei 1 YcTHBI# onpoc,

TECTUPOBAHUE.

12 IIPl«Pemenue 1 1 IIpakTnyeckas
IKCIEPUMEHTAILHBIX 32124 paGora
1o TeMe- JJIeKTPOJIUTHYECKAS (ucnonvzosanue
JTUCCOLAALIMS» ooopyoosanus TP)

13 O0600611eHne U cucremaru3anus | 1 YcrHbli onpoc,
3HaHUH 1o TeMe «XUMHUYEeCcKHe TECTUPOBAHUE.
peakinuu B pacTBOpax
JIEKTPOJIUTOBY

14 KonTtpoabsHnas pabora 1 nmo 1 1 KonTpoubHnasn
TeMe: «XMMHYeCKHe peakuun paodora.

B PACTBOPAaXx YJIEKTPOJHUTOB»

Paznen 3. Hemeramnsl u ux coenunenus (25 yacon)

15 OO1ast xapakTepuCTHUKa 1 VYcTHBIN onpoc.
HEMETAJJIOB
16 OO11ast xapakTepuCTHUKa 1 YcTHBIl onpoc,

anemeHToB VIIA-rpymnmbi- TECTUPOBAHUE.




TaJJOIrCHOB

17 CoennHeHus raJloreHOB CamoorieHka ¢
HCII0JIb30BAHNEM
«OI11€HOYHOTO JIUCTa
18 IIP 2 « U3yuenue cBOiiCTB IIpakTuyeckas
COJISIHOM KMCJIOTBI » padora
(ucnonvzosanue
o00opydosanua TP)
19 OOmast xapakTepuCTUKA YcrTHBIi onipoc,
anemeHToB VIA-rpymnmb- TECTUPOBAHUE.
xanbkoreHoB. Cepa.
20 CepoBo10poa M CYIbMHUIBL. YcTHBI omipoc,
MHCbMEHHBIN OIPOC.
21 Kucnoponsie coennHeHust TectupoBanue.
CEpBI.
22 IIP 3 « U3yuenue cBOiicTB IIpakTnyeckas
CEPHOM KMCJIOTBI » padora
(ucnonvzosanue
00opyodosanua TP)
23 OOmast xapakTepuCTUKa YcTHBI omipoc,
aneMeHToB VA-rpynnsl. A30T. MIACbMEHHBIA OIIPOC.
24 Ammuak. Cosid aMMOHUS. YcrHbIil onpoc,
MUCHbMEHHBIN OIPOC.
Pemrenue 3agau.
25 IIP 4 « [TosryueHne aMMHuaKa IIpakTnyeckas
U U3y4YeHHUe ero CBOMCTB » padora
(ucnonvzosanue
ooopyoosanus TP)
26 Kucnopoaubie coennHeHust YcTHBI# onpoc,
a3oTa. MUCBbMEHHBIN OMpocC.
Penrenue 3agau.
27 docdop 1 ero coeAMHEHUS. YcTHBIH onpoc.
[TrceMenHbIH onpoc.
28 OO6mras xapakTepucTuKa YcTHBI# onpoc,
anemeHTOB |VA-TpymIb. MMMCbMEHHBINA OTIPOC.
Yriepon. Pemenue 3amay.
29 Kucnopoansie coequHeHus YcTHBIN ompoc,
yriaepoja. MUCHbMEHHBIN OMpoC.
Pemenue 3amau.
30 IIP5 « IMoxyuenune IIpakTHyeckasn
YIJIeKHCJI0T0 ra3a u u3yueHue paGora
€ro CBOMCTB » (ucnonvsosanue
o0opydosanua TP)
31 YTri1eBogopoIsL. VYcTHbli onpoc,
MMUCBMEHHBIN OITPOC.
Pemenue 3agau.
32 Kucnopoacoaepxarue VYcTHbli onpoc,
OpraHu4ecKue COCAUHEHHSL. MUCHbMEHHBIN OMPOC
33 Kpemuuii u ero coeiuHeHusI. YcTHbIl onpoc,
MMACbMEHHBIN OITPOC
34 CunvkaTHasi IPOMBIIUIEHHOCTb. CooOmmenns
35 IlonydeHnue HeMeTaIoB YCTHBIN o1poc,




MMHUCbMEHHBIN OIPOC.

36 [Tonyuenue BaxxHENILINX 1 YcTHbIl onpoc,
XUMHUUYECKUX COCIUHECHHUIN MMAUCbMEHHBIN OIPOC.
HEMETAJIJIOB

37 O000611EHNE TT0 TEME 1 [TucerMeHHBII OTIPOC,
«HeMeTtayibl 1 UX COETMHEHUSD YCTHBIM OIPOC.

38 KonTposabHas padora 2 no 1 KonTposbHasn
Teme: «HemMeTaJiibl U UX pao6ora.
coe/IMHEeHUs»

Paznen 4. Merayuibl u ux coequaenust (16 yacos)

39 OO0mmas XxapakTepucTuKa 1 YCTHBIN oTIpoc,
METAJJIOB MHCbMEHHBIN OIPOC.

40 XUMHUYECKUE CBOMCTBA 1 YcrHbIi onpoc,
METAJJIOB MHCHbMEHHBIN OIPOC.

41 OO01as XxapakTepucTuKa 1 CamoorieHka ¢
anemeHToB | A-rpyrimbl WCII0JIb30BAHUEM

«OLIEHOYHOT O JIUCTa

42 OOmast xapakTepuCcTHKa 2 CamoorieHka ¢

anemeHTOB || A-rpynmbl HCTIO0JIb30BAHUEM
«OLIEHOYHOT 0 JIUCTa

43 XKecTtkocTb BOJbI U criocoObl ee | 1 CamoorieHka ¢

yCTpaHSHUS HCII0JIb30BaHNEM
«O1LIEHOYHOT O JIUCTa

44 IIP6 « XKecTKocTh BOABI M 1 IpakTHyeckas

CIoco0bl ee yCTPaAHeHUs » padora
(ucnonvzosanue
obopyoosanusn TP)

45 ANIOMUHUI U €r0 COeqUHEHUS 1 YcTHBI# onpoc,

MHUCHbMEHHBIN OIPOC.

46 JKenes3o u ero coequHeHUs 2 YcTHBI# onpoc,

MUCbMEHHBIN OTIpoC,
TECTUPOBAHUE.

47 IIP7 « Pemenne 1 IIpakTnyeckas
IKCIEePUMEHTAIBLHBIX 32124 paGora
no treme «MeTanabn » (ucnonvzosanue

00opydosanua TP)

48 Koppo3zus metannos u cioco6st | 1 YcTHBI onpoc,
3allUTHI OT HEe MUCBbMEHHBIN OMpoC.

49 Mertannsl B pupoae. [lonstue | 2 YcTHBI onpoc,

0 METaJUTypIrHH. MUCHbMEHHBIN OMpoC.

50 O0600111eH1E 3HAHUHN 10 TEME: 1 YcrHbli onpoc,
«Meramibs IMHUCbMEHHBIN OITPOC.

51 KonTpoabnas padora 3 no 1 KonTpoubHnasn
Teme: «Merajibl » pabora.

Paszzen 5. Xumus u okpyxatomas cpeia (4 daca)

52 XHUMHUYECKUH COCTAB IUIAHETHI 1 YcTHBI onpoc,
3emust MUCHEMEHHBIN OmpocC.

53 OxpaHna okpy»xKatorei cpeasl ot | 1 VYcTHbIN onpoc,
XMUMHYECKOTO 3arpsi3HEHUS MUCHEMEHHBIN OMpOoC.

54 [ToBTOpeHue u o6oOIIEeHUE 110 1 YcTHBIl onpoc,

teMme. [loaroroBka x

MMACbMEHHBIN OIPOC,




KOHTPOJIHOH paboTe. pelieHue 3aaau.

55 HroroBasi KOHTpOJIbHAs 1 1 KonrpoabHas
pabora 4 1Mo Kypcy OCHOBHOM padora.
LIKOJIBI.

Paznen 6. O600IIeHE 3HAHUH 110 XUMUH 32 Kypc ocHOBHOI 1Kokl [Toarotoska ¢ OI'D (5 yacos)

56 BemecTBa 1 YCTHBIN oTIpoc,
MHCbMEHHBIN OIPOC,
pelieHue 3aaad.

o7 XHWMHUYECKUE PEAKLIUN 2 YeTHbI onpoc,
MHUCbMEHHBIN OIPOC,
pelieHne 3aaau.

58 OCHOBBI HEOPraHUYECKOU 2 VYcTHbIl onpoc,

XUMUHU MUCHMEHHBIN OITPOC,
pelieHue 3aaau.

Wroro 66 4 7

Onucanne y4eOHO-MeTOAMYECKOT0, MATEPHATbHO-TEXHHYECKOT0 H HH(POPMALHOHHOT 0
o0ecrieyeHunsi 00pa3oBaTeJIbLHOIO IMpoLecca.

HartypanbHblie 00bekThI. HaTypanbHble 00BEKTHI, HCTIOIb3yeMble B 00YIeHUN XUMHUH,
BKJTIOYAIOT B C€0s1 KOJIICKIIMH MUHEPAJIOB U TOPHBIX ITOPOJI, METAJIIOB U CIUIABOB, MUHEPAIHHBIX
yIoOpeHnH, TIIacTMAacC, KaydyKOB, BOJIOKOH U T. I. O3HAKOMJICHHE YJalIuXcs ¢ 00pa3amMu
MCXOJIHBIX BEIIECTB, MOJYIPOAYKTOB M TOTOBBIX M3/IEIHNA MO3BOJISIET MOIYIUTh HArJISITHOE
npeacTaBiIeHre 00 3TUX MaTepHaliaX, X BHEITHEM BHJIE, & TAK)KE O HEKOTOPBIX (PH3HUECKUX
CBOMCTBaX. 3HAUHUTENBbHBIC Y4eOHO-IT03HABATEIHHBIC BOBMOKHOCTH HMEIOT KOJUICKIIUH,
M3TOTOBIICHHBIE CAMUMH 00yUaromuMucs. [IpeMeTsl 1j1sl TAKUX KOJUIEKIIUH cOOMPAIOTCsT BO
BpEMsI SKCKYPCHUH U IPYTUX BHEYPOUHBIX 3aHITHH.

Kounekmuu ncnoap3yroTes TOIBKO ISl 03HAKOMIICHHSI YUAIIUXCsl ¢ BHEITHAM BUJIOM U
(U3NYECKUMHU CBOWCTBAMH U3y4aeMbIX BEIIECTB U MaTepuayioB. /st NpoBeIEHUS XUMHUECKUX
OTIBITOB KOJUICKIIUU MCIIOJIb30BaTh HEJIb3I.

XuMHnyecKHe peakTHBBI M MaTepualibl. OOpalieHne o MHOTHMU BEIECTBAMHU TpeOyeT
CTPOTOr0o COONIOJICHHSI TPABHUII TEXHUKH OE€301IaCHOCTH, 0COOCHHO MIPU BBITOJHEHHH OIIBITOB
CaMHMH yJaniumucs. Bece HeoOX0iiMble Mephl IPEeIOCTOPOKHOCTH YKa3aHbI B
COOTBETCTBYIOIIUX JIOKYMEHTaX U HHCTPYKIIHSIX, a TAKXKE B TOCOOUSAX ISl yIUTEICH XUMUHU.
HawuOoJiee 4acTo MCIOJIb3yeMbIe PEaKTHBBI K MAaTCPUAIIBI:

1) mpocThie BEIIECTBA - MEJlb, HATPHIA, KAJIbIMiA, A TFOMUHIIA, MAarHUH, )KeJe30, IIUHK, Cepa;

2) oxcuasl — meau (1), kampius, xenesa (1), maraus;

3) KHUCIIOTHI - COJISTHAsSA, CEpHAs, a30THas;

4) OCHOBAHUS - TUAPOKCHUJT HATPHUS, THIPOKCH/] KaJIbLIUs, THAPOKCH T Oapust, 25%-HbIit
BOJHBIN PacTBOP aMMHUAKa;

5) counu - xnopuzst Hatpus, meau (1), xenesza(lll); HurpaTer kanus, HaTpus, cepedpa;
cynsbater meau(ll), xenesa(ll), sxenesa(lll), amroMuHust, aMMOHUS, Kaus, OPOMU/T
HATpUS;

6) opraHuuecKue COCAMHEHHS - KpaxMmall, [IUIEPUH, YKCYCHasl KHCIOTa, METHUIIOBBIiH
OpaHXXeBbIH, (peHonPTaNenH, JaKMyC.

XuMnueckasi JJabopaTopHasi Hocyaa, annaparbl H NpuOopbl. XuMHUECKas 1OCy/a

MOJIpa3/IeNsieTCsl Ha JIBE TPYIIIBL: JUIS BBIIOJIHEHHUS ONBITOB YYAIIUMHUCS U IEMOHCTPAIIMOHHBIX
OTIBITOB.




[Tpubopsl, ammapaTel ¥ YCTAaHOBKH, UCIIOJIb3YEMbIC HAa YPOKaX XHUMHUH, MOAPA3JICISIOT HA OCHOBE
MPOTEKAIINUX B HUX (PU3NYCCKUX U XUMHUUYECKUX TPOIIECCOB C yIacTUEM BEIIECTB,
HaxOJIAIKUXCS B PA3HBIX arperaTHbIX COCTOSHUSX:

1) npubopsl I pabOTHI C Ta3aMH - MOJyYeHUE, COOMPAHUE, OUMCTKA, CYIIKA, MTOTJIOIICHIE
ra3oB; peaKIM1 MEX1y IOTOKaMH T'a30B;

2) ammapaThl U IPUOOPHI IS OMBITOB C KHUIKAMHU M TBEPIbIMHU BEIIECTBAMH - IIEPETOHKA,
(buIbTpOBaHUE, KPUCTAILTU3ALINS, TPOBEICHIE PEAKIIUH MEXKTy TBEPABIM BEIICCTBOM U
KHUJKOCTBIO, )KUJKOCTHIO U KUJKOCTHIO, TBEPIBIMU BEILIECTBAMH.

BHe 3T0i#i KitaccupuKauy HaXoAITCs IBE TPYIIIBI YIeOHOM armaparypsl:

1).211s1 U3YYEeHHS TEOPETUUECKUX BOTTPOCOB XMMUU - HILTIOCTPAIMS 3aKOHA COXpaHEHUS

MacChl BEIECTB, JEMOHCTPAIIUS SJEKTPOTPOBOTHOCTHA PACTBOPOB, IEMOHCTPALIHS

JBKEHUSI HOHOB B AJICKTPUYECKOM TIOJIS; IS M3YUEHUSI CKOPOCTH XUMHYECKOM peaKinu

Y XUMUYECKOTO PAaBHOBECHS,

2).17151 WJUTFOCTPAIIMM XUMUYECKUX OCHOB 3aBOJICKUX CIIOCOOOB MOJIYYSHHST HEKOTOPHIX

BEIIECTB (CEpHON KUCIOThI, aMMHUAKa U T. I1.).

BcnomoraTtensHy0 posih UTPatoT U3MEPHUTENIBHBIC U HArPEeBaTEIbHBIC TPUOOPHI, pPa3TUIHBIC
MIPUCTIOCOOJICHUS SISl BBITIOJTHEHUS OTIBITOB.

O6opynoBanue 1ieHTpa «Touka pocTay.

Moaeaun. O0beKTaMu MOJEITUPOBAHUS B XUMUH SIBIISTFOTCST @aTOMBI, MOJICKYJIBI,
KPUCTAJUTBI, 3aBOJICKHE amlaparhl, a TAKKe MPOUCXOIAIINE TTPOIIECChl. B mpemnoaBaHuu XuMumu
HCIIOJIB3YIOTCS MOJIEM KPUCTAIUTMYECKUX PEIIETOK aamasa, rpadura, cepbl, pocdopa, okcuaa
yrinepoaa(lV), nona, xxenesa, meau, Maraus. Habopel Moeneit aToMOB ISl COCTaBJICHHS
IAPOCTEPKHEBBIX MOJIEJIeN MOJIEKYII TPH U3yYEHUU OPTraHUYECKON XUMUH.

Y4yeOHbIe MOCOOMS HA TeYaTHOM ocHOBe. B mporiecce 00y4eHHsT XUMHUH UCTIOJIb3YIOTCSI
cleayromnre Tabauibl MOCTOSHHOTO 3KcTIoHUpoBaHus: «llepuoanueckas cucteMa XUMHYECKUX
anemenToB JI. . MenneneeBay, «Tabmuiia pacTBOPUMOCTH KUCIOT, OCHOBAaHUHN U COJICH»,
«INEKTPOXUMHUYECKUN PsIT HAPSIKEHUN METaJLIIOBY.

Jjis opraHu3anuu caMoCTOATEIbHOU paboThl 00yJaIOMIMXCS Ha YPOKaX UCIOJIb3YIOT
pa3zHooOpa3Hble UIAKTUYECKUE MaTepraibl: TETPaau Ha MeYaTHON OCHOBE, KAPTOUKH C
3aJJaHUSIMU Pa3HON CTEMEHH TPYAHOCTH JJIsl U3y4EHUsI HOBOI'O MaTepuasa, CaMOPOBEPKHU U
KOHTPOJIS 3HAHUM ydaIuxcs.

JKPaHHO-3BYKOBbIE CpPe/ICTBa 00yueHHsl. DKPaHHO-3BYKOBBIE MMOCOOUS ACNATCS HA TPU
OO0JIbIIIME TPYIIIBI: CTATUYHBIC, KBa3UAMHAMUYHBIC U TUHAMUYHbIE. CTATUYHBIMU SKPAHHO-
3BYKOBBIMU CPEJICTBAMU 00YUYECHHUS SIBISIOTCS TUA(UIbMBI, AUAIO3UTUBI (CIAiIbl), eAMHUYHBIC
TpaHcmapaHThl uig rpadonpoekropa. Cepun TpaHCIIAPAHTOB MO3BOJIIOT UMUTHPOBATD
JBUKEHHE MTyTEeM IOCIIeIOBATEILHOTO HAJIOXKEHUs OJTHOTO TpaHCcHapaHTa Ha apyroi. Takue
CepUU OTHOCAT K KBa3UAMHAMUYHBIM SKPAHHBIM TTOCOOHSIM.

JIMHAMHYHBIMH 5KpaHHO-3BYKOBBIMHU TIOCOOUSMH SIBIISIFOTCS TPOM3BEICHUS KHHEMaTorpada:
JOKYMEHTAIBHOTO, XPOHUKAIBHOTO, MYIbTUIUIMKAIIMOHHOTO. K 3T0M ke rpyrie oTHOCATCS
SKPaHHO-3BYKOBBIE CPEICTBA 00yUeHUs, A IPeIbsIBICHUS HHPOPMAIIMH KOTOPHIX HEOOX0AMMa
KOMITbIOTEpPHAS TEXHHKA.

Texnnueckue cpeacrpa o0ydenusi. [Ipy KOMIJIEKCHOM HCIIOIB30BAHUU CPEICTB
oOyueHust Hen30€KEeH BOIIPOC O BO3MOKHOCTH 3aMEHBI OJTHOTO MOCOOUS IPYTHM, HAllPUMEDP
JIEMOHCTPAIIMOHHOTO MITU JIA0OPATOPHOTO OMBITA €r0 N300pakeHneM Ha 3kpane. Madopmarus,
CoJIeprKaliascsi B 9KpaHHOM MOCOOUH, TpeCTaBIsAeT co00# UMb OTpaKEHHE peaTbHOr0 MUPA,
Y TI03TOMY OHA JIOJKHA UMETh OTIOPY B UYBCTBEHHOM OTIBITE O0yYaromuxcs. B mpoTuBHOM



ciydae (GoOpMHUPYIOTCS HETIpaBUIbHBIC U popMasibHbIe 3HaHMS. OCOOCHHO OMAacHO
(bopMupoBaHHE UCKA)KEHHBIX TPOCTPAHCTBEHHO-BPEMEHHBIX MPEICTABICHUH, TOCKOIBKY K-
paHHOE MPOCTPAHCTBO M BpEMs 3HAUYUTEIHHO OTIIMYAIOTCS OT PEaIbHOTO MPOCTPAHCTBA U
BpeMEHHU. DKpaHHOE MOocoOue He MOXKET 3aMEHHUTh CO00i peasbHbI 0OBEKT B MPOLIECCE €To
IMO3HaHWA BBUAY TOT'O, YTO HE MOXKET OBLITh UICTOYHHUKOM YYBCTBCHHOT'O OIIbITa O CBOﬁCTBaX,
CYIICCTBCHHBIX ITPU U3YUYCHUUN XMMHU: IIBETC, 3aI1aXC, KPUCTATINIMYCCKOM CTPOCHHUU U T. 1. B 10
K€ BpCMs IIPpHU HAJIMYUU Y YyHAIIUXCA JOCTATOYHBIX HYBCTBCHHLIX 3HAHUM Ha HCKOTOPBIX 3Talax
00y4eHHsT BOCTIPOU3BEICHHE XUMUYECKOTO OIBITA B SKPAHHOM ITOCOOMH MOXKET OBITh OoJiee
1eJIeCO00pa3HbIM, Y€M €T0 MOBTOPHAS IEMOHCTpAIIHSL.

Pexomenayemasi iuteparypa.

YueOHo-MeTOAMYECKOE 0DeceyeHne:

Yueonuk: Xumus9 kinacc. Yueonuk (aBropsl: O.C. ['abpuernsH,

N.T". OctpoymoB, C.A. CnankoB)

Yuebnunie mocodust: 9 kmacc (aBropsrl: O.C. I'abpuensH, N.I'. Octpoymos,
N.B. Akcenona)

CoBpemennas xumus. [locodue ans yaureneil. - M.: [Ipocsemienue, 1980

1. Meauapecypcsl.
— (D «Heopranuueckasi XuMHsI», U31aTEIbCTBO «Y UUTENb
— CD «llIxona Kupumia u Medoaus», U31aTeIbCTBO «Y UUTEITB)
— Xwumus. [IpocBemenne «Heopranmaeckas Xumusi»,. 9 ximacc. (Ha 2-X IUCKax)

Xumus (8-11 knacc). BupryanbHas na6opatopus (yaeGHOE 2MEKTPOHHOE H3/aHKE )
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