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HHOACHUTEJBHAA 3AIIMCKA

Pabouas mporpamma mo XuMuu s oOydarommxcs 9 Kiacca COCTaBlIeHa Ha OCHOBE
TpeboBaHuii K pe3ynbraTaM OCBOEHHUS OCHOBHOM 0Opa30BaTENbHOW IIPOrpaMMbl OCHOBHOI'O
o0miero oOpazoBaHMs, NPEACTAaBICHHBIX B DenepalbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe OCHOBHOIO oOmero oo0pa3oBaHMs, € Y4E€TOM pacHpeAeiEHHbIX 10 Kjaccam
MpOBEPSEMBIX TpeOOBaHUUN K pe3yibTaTaM OCBOCHHS OCHOBHOUW 00pa3oBaTEeNbHOM MPOrpaMMBbI
OCHOBHOro oOmiero o0pa3oBaHHMs M JJEMEHTOB  COAEP)KAaHUS, IMPEACTaBICHHBIX B
YHuUBepcalbHOM KoAH(UKaTope MO XHMHUH, a TaKke Ha OcHOBe I[IpuMepHON mporpaMMsl
BOCIIUTaHMUs OOYYaIOLUXCA MPH IOJIYYEHHH OCHOBHOIO 0OLIero oOpa3oBaHHs U C y4ETOM
Konuenmuu npenopaBanusi yueOHOTO Mpeamera «XuMus» B 00pa3oBaTeIbHBIX OpPTaHU3ALUAX
Poccuiickoii ®@enepannu, peanusyrolux OCHOBHbIE 0011e00pa3oBaTebHble MporpamMmbl (YTB.
Pemenunem Konnerun Munnpocseuenust Poccun, npotokon ot 03.12.2019 N I1K-48H).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O INIPEJIMETA «XUMMUA»

Bknan yuebHoro npenmMera « XuMus» B TIOCTHKEHHUE 1IeJI€il OCHOBHOTO 00111ero 00pa3oBaHus
00yCJIOBJIEH BO MHOIOM 3HAu€HUEM XHMHUYECKOH Hayku B IO3HAHMM 3aKOHOB IPHUPOJBI, B
pPa3sBUTHU IPOU3BOUTENBHBIX CHJI OOIIECTBA U CO3JaHUK HOBOM 0a3bl MaTepUAIbHOM KYJIBTYpBI.
XUMHS KakK 2JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK paclpoCTpaHHWJia CBOE BIMSHHME Ha BCE
00J1aCTH 4EeJI0BEYECKOIo CYLIECTBOBAHMS, 3aJlajla HOBOE BUJEHHE MHUPA, CTajla HEOThEMJIEMbIM
KOMITOHEHTOM MHPOBOW KYJIBTYpPBI, HEOOXOAUMBIM yCJIOBHUEM JKU3HU OOIIECTBA: 3HAHHE XMUMUHU
CIIY’)KUT OCHOBOM Ui (OPMHUPOBAHUS MHUPOBO33PEHHUS 4YEJIOBEKA, €ro IpeACTaBIECHUN o
MaTepHaJIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHUEH MPEICTaBICHHS O
B3aMMOIIPEBPAIIECHUAX SHEPIMM M 00 3BOJIOLMU BEIIECTB B IPUPOJE; COBPEMEHHAs XHMUS
HalpaBJieHa Ha pelIeHUe T00albHBIX MPOOJEM YCTOMYMBOIO pa3BUTHS YEIOBEYECTBA —
CBIDbEBOM, SHEPreTHYEecKOM, MHIIEeBOM M  SKOJIOTMYecKod  Oe3omacHocTH, MpolieM
3JIpaBOOXPAHEHHUS.

B ycnoBusix BO3pacTalomero 3HAYEHUS XUMHHM B JKM3HHM OOIIECTBA CYIIECTBEHHO
HOBBICHJIACh POJIb XUMHUECKOT0 00pa3oBaHMs. B rutane conuanuszanuu oHO SBISETCS OJHUM M3
yCIIOBUM (POPMUPOBAHUS UHTEIIEKTA TUYHOCTH U TapMOHUYHOTO €€ pa3BuTusi. COBpeMEHHOMY
YeJOBEKY XMMHUUYECKHE 3HAHUS HEOOXOIUMBI JJsl NMPHOOpeTeHHs OOIIEKYJIbTYpHOIO YpOBHS,
MO3BOJIAIONIETO YBEPEHHO TPYAMTHCS B COLMYME M OTBETCTBEHHO Yy4yacTBOBaTh B
MHOTr000pa3HOM JKU3HU OOIIECTBA, /ISl OCO3HAHUS BaXKHOCTH PAa3yMHOIO OTHOIIEHUS K CBOEMY
3/10POBBIO U 3/I0POBBIO JAPYTUX, K OKPYXKAIOLIEH MPUPOIHON cpefe, A TPaMOTHOTO TOBEIEHUS
IIPY UCIIOJIB30BAHNUU PA3JIMUHBIX MATEPUAIOB U XUMUYECKUX BELIECTB B MOBCEJHEBHOW JKU3HU.
XuMuyeckoe o0pa3oBaHHE B OCHOBHOM WIKOJIE SIBJISIETCS 0A30BBIM MO OTHOILIEHHUIO K CHCTEME
o0miero XMMHYECKOro ooOpa3oBaHus. [loaToOMy Ha COOTBETCTBYIOIIEM €MY YpPOBHE OHO
peann3yeT MpHCyIIME OO0IIEeMy XMMHYECKOMY OOpa30BaHUIO KIIIOUEBBIE LEHHOCTH, KOTOpBIE
OTpPaXalOT TOCYAapCTBEHHBbIE, OOIIECTBEHHbIE W HWHAMBHUIYyaIbHbIE MOTPEOHOCTH. OTUM
OTpeeNseTCsl CYIHOCTh O0Iel CTpaTeruu 00y4deHus, BOCIUTAHUS U Pa3BUTUS 00Yy4arOIIUXCS
CpeACTBaMHU y4eOHOTO MpeaMeTa « X UMHSI».

N3ydenune npeamera:

1) cocobcTBYeT peanu3anuy BO3MOXKHOCTEH JJIsi caMopa3BUTHS U (OPMHUPOBAHMS KYJIbTYpHI
JMYHOCTH, €€ o011el U (yHKIIMOHAIbHOW IPaMOTHOCTH;

2) BHOCHUT BKJaJ B (OPMHPOBAHHE MBILIUIEHUS W TBOPYECKHX CIOCOOHOCTEH MOJIPOCTKOB,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IOBCEJHEBHOM JKM3HH, TaK M B
poeCCHOHAIBHON JEATENHHOCTH,

3) 3HaKOMUT €O cHenu(UKON HayYHOT'O MBIIIJICHUS, 3aKIaIbIBa€T OCHOBBI IIEIOCTHOTO B3I
Ha E€IUHCTBO MNPHUPOABl U YEJIOBEKAa, SIBISIETCS OTBETCTBEHHBIM 3TaloM B (opMHpOBaHUU
€CTECTBEHHO-HAYYHOI I'PaMOTHOCTH IOAPOCTKOB;



4) ciocoOcTByeT (hOPMUPOBAHHIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K IpHUpOJE, K YEIOBEKY, BHOCUT CBOW BKJIAaJ B JKOJIOTMYECKOE 00pa3oBaHME IIKOJIbHHUKOB.
Ha3Banubie HampaBieHuss B OOyYeHMHM XHMHU OOECIIEUMBAIOTCA CHEIU(PHUKONW COACpKAHUSA
IpeaMeTa, KOTOPBIA SBJSIETCS MEeJarornyeck aJanTUPOBaHHBIM OTpakeHHeM 0a30BOH HayKu
XUMUH Ha ONPEIeIEHHOM dTare €€ pa3BUTHSL.

Kypc XumMMM OCHOBHOHM IIKOJBI OpPUEHTUPOBAH HAa OCBOCHHME OOYYAIOLIMMMCA OCHOB
HEOPraHMYECKOM XUMHUHM W HEKOTOPBIX TOHATHW U CBEICHUH 00 OTIENbHBIX 00BEKTax
OpPraHUYECKON XUMHHU.

CrpykTypa conxepkaHus mpenMeTra chOpMHUpOBaHA HAa OCHOBE CHCTEMHOTO MOJXOAa K €ro
U3YYCHHUIO.

CopepxaHue CKJIaJbIBAETCSI U3 CUCTEMBI MOHATUN O XMMHUYECKOM DJIEMEHTE U BELIECTBE U
CUCTEMBI MOHATHH O XuMHUYeckod peakiuu. O0e 3TH CHUCTEMBbl CTPYKTYpPHO OPraHU30BaHBI IO
IPUHLIMITY IOCJIEOBATEIBHOIO Pa3sBUTUS 3HAHUM HAa OCHOBE TEOPETHUECKUX IPEACTABICHUI
pPa3HOro0 ypOBHS: aTOMHO-MOJIEKYJIIPHOTO yY€HHUS KaK OCHOBBI BCEIO €CTECTBO3HAHHUSA, YPOBHS
Ilepuonnueckoro 3akona J[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMHUU, YYEHHS O CTPOCHUH
aToMa M XUMHUYECKOW CBSA3M, IPEJCTABICHUNA 00 3JIEKTPOIUTUYECKOM IUCCOIMAlUU BEIIEeCTB B
pacTBopax. TeopeTnueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMIMPUYECKH MOTYUEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCA IIOCIEIOBAaTEIbHO OT OAHOTO YPOBHA K JpYromy,
BBIMOJIHASL (DYHKIUU OOBSCHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

Takass opraHuzanus coAepKaHMUsSI Kypca CIIOCOOCTBYET IPEACTABICHUI0 XUMHUYECKOU
COCTaBJAIOLIEH HAy4HOW KapTUHBI MHpa B JIOTMKE €€ CHCTEeMHOM npupoisl. Tem cambIM
o0ecrieynBaeTcsi BO3MOKHOCTb (DOPMHUPOBAHUS Y OOYYAIOUIMXCS IIEHHOCTHOTO OTHOILICHHUS K
Hay4YHOMY 3HAHUIO U METOaM II03HAHUs B HAyKeE.

BaxxHo Take 3aMeTUTh, YTO OCBOEHHUE COJEP)KAHUS Kypca MPOUCXOAUT C MPUBJICUEHUEM
3HaHUH U3
paHee M3y4eHHbIX KypcoB: «Oxpyxarommii mup», «buonorus. 5—7 knacce» u «®Pusuka. 7
KJIacC».

HEJIN U3YUYEHUSA YYEBHOI'O TIPEJMETA «XUMUS»

K HanpaBieHuio nepBoCTENeHHON 3HAUUMOCTH IIPU peaan3aly o0pa30BaTeNbHbIX (PYHKIHI
npeaMera «XHUMHS» TPAJAULUOHHO OTHOCAT (POPMHUpPOBAHUE 3HAHWN OCHOB XMMHUYECKOW HAyKH
Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTHUYECKOW IEATENbHOCTH 4YeJIOBEKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KYyJbTYpbl. 3ajaya NpeAMETa COCTOUT B (OPMHUPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUN — BaXXHEWIIMX (DAKTOB, MOHSATUH, 3aKOHOB M TEOPETHUECKUX
MOJIO’KEHUH, TOCTYIHBIX 0000IIEHUI MHUPOBO33PEHUYECKOT0 XapaKTepa, s3blka HayKu, 3HAaHUH O
HAYYHBIX METO/aX M3YYEHHUs BEIIECTB U XMMHUYECKHUX peakiHid, a Takke B (OPMUPOBAHUU U
Pa3BUTUH YMEHUH U CIIOCOOOB JEATEIbHOCTH, CBA3AHHBIX C IUIAHWPOBAHHMEM, HAOJIOJEHUEM U
IPOBEIEHUEM XUMHUYECKOT0 3KCIIEpUMEHTa, COOII0ACHNEM IpaBuil 0€30MacHOro OOpalleHus ¢
BEIIECTBAMHU B ITOBCEAHEBHON KU3HU.

Hapsiny ¢ aTuM nenu u3ydeHMsl IpeaMeTa B IPOrpaMMe YTOYHEHBI M CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX TPUOPUTETOB B CHUCTEME OCHOBHOro o0rmiero oOpaszoBanusi. CeromHs B
o0pa3oBaHMM 0CO00 3HAYMMON MNPHU3HAETCS HAMPABICHHOCTh OOy4YeHHMs Ha pa3BUTHE U
caMOpa3BUTHE JMYHOCTH, (opMHUpoBaHHE €€ HHTeNIeKTa W oOmel KynbTypbl. OOyueHue
YMEHHUIO YYUTBCS M IPOJNOJIKATH CBOE 0Opa3oBaHME CAMOCTOSITEIbHO CTAHOBUTCS OJHOM U3
BaXHEHIINX QYHKIMHA y4eOHBIX MPEIMETOB.

B cBs3u ¢ 3TUM IIpU M3yYEHUHM MpEeIMETa B OCHOBHOM IIKOJIE JOMHMHMPYIOIIEE 3HAUEHUE
MpUOOpPEH TaKKe LeH, KaK:
dopMHpOBaHHE HHTEIUIEKTYaJbHO PpPa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATHUIO pEIIeHUH, CHOCOOHON aJanTHpOBaThCs K
OBICTPO MEHSIOIINUMCS YCIOBUSIM
KU3HU;



HAIPaBIEHHOCTh OOYUYEHHUsSI Ha CHCTEMATHUYECKOE MPHOOIICHNE YJAIIUXCsl K CaMOCTOSITEIbHON
MO3HABATEJILHON JEATENIbHOCTH, HAYYHBIM METOJaM MO3HaHUS, (OPMHUPYIOIMIUM MOTHUBALIUIO U
pa3BHUTHE CIIOCOOHOCTEH K XUMUU;

ofOecrieueHUe  YCIIOBUHM, CIOCOOCTBYIOIIMX  MPHOOPETEHUI0  OOydYaloIMMHUCS  OIbITa
Pa3HOOOpa3HOM JEATEIBLHOCTH, MO3HAHUS U CAMOMO3HAHUS, KIIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETCHIIMI), MMEIOIUX YHUBEPCAIbHOE 3HA4YeHHE MJIs Pa3IUYHbIX BUAOB JIE€ATEIbHOCTH;
dbopMupOBaHUE YMEHUI OOBSICHATH U OLICHUBATH SIBIICHUS OKPYXKAIOMIETO MUpPAa Ha OCHOBAHHUH
3HAHWH U OIbITA, IOJYYEHHBIX IIPU U3YYEHUU XUMHH;

dbopMupoBaHre y OOYYaIOMUXCSI TYMaHUCTUYECKMX OTHOIICHWUW, TOHUMAHUS I[IEHHOCTH
XUMHUYECKHX 3HaHHWM Ui BBIPAOOTKM 3KOJOTHYECKH IeIecO00pa3HOro MOBeIeHUs B OBbITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHECHHUS CBOETO 3J0POBbS M OKPYXAIOWIIEH MPUPOIHOMN
Cpelbl; pa3BUTHE MOTHBAIIMU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNPaBICHHOCTH JlajbHeHero o0yueHus.

INJTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

W3ydyenne xumum B 9 Kiacce HAmpaBlICHO Ha JIOCTHKCHHE OOYUYAIONIUMUCS JIMYHOCTHBIX,
MeTamnpeMETHBIX U MPEIMETHBIX Pe3yIbTaTOB OCBOCHHUS yUeOHOI0 MpeIMeTa.
JUYHOCTHBIE PE3YJBbTATDBI

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS IIPOTPaMMBbl OCHOBHOT'O O0IIIEr0 00pa3oBaHus TIOCTUTAIOTCS
B X0JI¢ 00yUeHUsI XMMHH B CIMHCTBE yU4COHON W BOCIIUTATEIBHOU JesiTeIbHOCTH OpraHu3alyy B
COOTBETCTBUU C  TPAJAULIMUOHHBIMU  POCCUMCKHUMH  COLIMOKYIBTYPHBIMH U JTyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMHU, IPUHATHIMU

B OOIIECTBE MpaBUJIaMH M HOPMAaMU IMOBEACHHSI U CIIOCOOCTBYIOT IMpPOLIECCAaM CaMOIO3HAHUS,
CaMOPAa3BUTHUS U COIUATIM3ALINN 00YUaAIOIIUXCSI.

JIn4HOCTHBIE pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UHCJIE B YACTH:
IlaTproTHYecKOro BOCIMTAHUS

1) IEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYUHOMY
HACJICNI0, TTOHUMAHWs 3HAYCHUS XUMHUYECKOW HAayKd B YKU3HM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MHGpOpMAIUEil 0 MepeaoBhIX JOCTUKEHHUSIX U OTKPBITHUAX
MHPOBOM U OTEUECTBEHHOW XMMUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpPOICTBE
Mupa 1 o0IIecTBa;

I'pa:kianckoro BocnuTanus

2) mpencTaBiIeHHS O COIMAIBHBIX HOPMax M TpaBUiaX MEXKIMYHOCTHBIX OTHOIIEHHH B
KOJUICKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Y4YeOHO-
HCCIIeIOBATENLCKOM, TBOPUECKON U APYTUX BUAAX JAEITEIbHOCTH; TOTOBHOCTH K pa3HO 00pa3HOM
COBMECTHOM JESITEIILHOCTHA TIPH BBINMOJIHEHUU yYEOHBIX, TTO3HABATEIbHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB, CO3JJaHUHN YI€OHBIX TPOEKTOB,

CTPEMJICHHS K B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TIPOLIECCe ITOM yueOHOM AesTENhbHOCTH;
TOTOBHOCTH OLEHMBATh CBOE TIIOBEJIEHHE U TMOCTYIKM CBOMX TOBapUIIE C MO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

LleHHOCTH HAYYHOTr0 MO3HAHUSA

3) MUPOBO33PEHUECKHX MPEACTABICHHUI O BEMIECTBE M XUMHYECKOW PEaKIINK, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABIIAIONIMX OCHOBY /Il TIOHUMAHUS CYIIHOCTH
HAay4YHOW KapTUHBI MUPA; MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI TPHUPOIBI,
B3aUMOCBS3SIX UEJOBEKa C NPUPOJHOM Cpeoi, O podau XUMHUM B T[O3HAHUU DITHUX
3aKOHOMEPHOCTEH;

4) mno3HaBaTeIbHBIX MOTHBOB, HANpPaBJICHHBIX HAa MOJYYEHHE HOBBIX 3HAHUW 1O XUMUH,
HEOOXOIUMBIX TSl OOBSICHEHUS HAOTI0JAEMBIX MTPOIIECCOB U SBJICHHIA;

5) mo3HaBaTenbHOW, WH(MOPMALMOHHOW M YUTATENbCKOW KYJIbTYPHI, B TOM YHCJIE HaBBIKOB
CaMOCTOSITEIbHOW pa0OThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEPATypOH, TOCTYITHBIMU
TEXHUYECKUMHU CPEJICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;



6) uHTepeca K OOYYEHHWIO W TO3HAHHIO, JFOOO3HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa3oBaHuI0, IPOEKTHOM U HCCIEA0BATENbCKON NEATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HaNpaBJICHHOCTH M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

DopMHPOBAHHA KYJIbTYPBbI 310POBbS

7) OCO3HAHMSI LIEHHOCTH KM3HU, OTBETCTBEHHOT'O OTHOUIEHMSI K CBOEMY 3[0POBBIO, YCTAHOBKH
Ha 370pOBbIA 00pa3 >KU3HU, OCO3HAHMS TMOCJIEACTBUI M HENPUATHS BPEIHBIX HPUBBIYEK
(ynorpeOyieHUsI aJKOTOoJisi, HAPKOTHUKOB, KypeHHs), HEOOXOTUMOCTH COOJIOJEHHS IPaBHI
0e30MacHOCTH NP OOPAILEHUH ¢ XUMHUYECKUMHU BEUIECTBAMH B ObITY M pealbHOMN KU3HHU;
Tpyaosoro BocnuTanust

8) mHTepeca K NMPaKTHUYECKOMY M3y4YEHHUIO Mpodeccuil U Tpyla pa3indyHOTO poja, YBaKEHUE K
TpyAy M pe3yiabTaTaMm TpPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUs
OPEeIMETHBIX 3HAHUKW 10 XHMHH, OCO3HAHHOIO BBIOOpAa WHIAMBUAYAIbHONW TPaeKTOPUU
IPOJOIDKEHUS 00pa3oBaHUSl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMH; yCIEIHOM

npoeCCHOHATBHON ~ IEATETbHOCTH W Pa3BUTHS  HEOOXOAMMBIX YMEHHH; TOTOBHOCTh
aJIanTUPOBAThCA B MPo(deccuoHalbHOM cpejie;

IKO0JIOTHYECKOI0 BOCIIUTAHUS

9) PKONOTMYECKH 11eIeCO00Pa3HOTO OTHOILIEHHUS K MPUPOJE KaK MCTOUYHUKY >KU3HH Ha 3emIe,
OCHOBe €€ CyIIeCTBOBaHMS, MOHUMAHMs LIEHHOCTH 3J0pPOBOTO M 0€30macHOro oOpasa >KHU3HH,
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY M TCUXHYECKOMY 3I0POBBIO,
OCO3HAHHUS IEHHOCTU COOIIOACHHUS

npaBuil 0€30MacHOrO TMOBEACHUS IMpH paboTe C BelIeCTBaAMHM, a TakKe B CHUTYallUsX,
YIPOXKAIOLIUX 3/I0POBBIO U HKU3HU JIIOJIEH;

10) crtocoOHOCTH MPUMEHSTH 3HAHHUS, TIOy4yaeMble TP U3YUYEHUU XUMUH, I PEIIeHUs 3a/1ad,
CBSI3aHHBIX C OKPYXKaroLeH MIPUPOJIHON CPEIOH, NOBBIILICHUS YPOBHS SKOJIOTHYECKON KYJIbTYPHI,
OCO3HAaHUA TNO0ATBHOTO XapakTepa OHKOJOTMYECKHMX TMpoOieM U MyTed UuX pelieHus
IIOCPEACTBOM METOJIOB XUMUU;

11) D>KOIOTMYECKOTO MBIIUICHHUS, YMEHHUS PYKOBOACTBOBATHCA KM B I[103HABATEIbHOM,
KOMMYHUKATUBHOM M COLIMATILHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pe3ylbTaTOB BBIACISAIOT 3HAUMMble [  (OPMUPOBaHUS
MHUPOBO33PEHUS OOIIEHAYUYHbIe MOHATHUS (3aKOH, TEOpHs, MPUHIMII, TUHOTE3a, (HakT, cucrema,
IPOLECC, AKCIEPUMEHT U JIp.), KOTOPHIE HCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX NMPEeAMETOB (hOpMUPOBATH NMPEICTaBICHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MMpa, U YHHUBEpCalbHble yueOHble NeHCTBUS (TIO3HABATEIbHBIE,
KOMMYHHUKAaTHBHbIE, PETyJISTHBHBIE), KOTOpbIE OOecrednBaoT (pOpMHUpPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.
MeranpeameTHble pe3ynbTaThl OCBOCHUs 00pa3oBaTEeIbHON MPOTrpaMMbl MO XMMHUHU OTPaXaroT
OBJIaJICHNE YHUBEPCAIbHBIMU [103HABATEIbHBIMU IEUCTBUAMHU, B TOM YHCIIE:

ba3oBbIMH JIOTHYECKUMH JeHCTBUAMU

1) yMeHueM HCNONB30BaThb MPUEMBI JIOTUYECKOTO MBIIIJICHUSI IPH OCBOCHHUM 3HAHUM:
pacKpbIBaTh CMBICII XUMHUYECKHX MOHATHM (BBLACNATH HX XapaKTepHbIE MPHU3HAKH,
YCTaHABJIMBATh B3aUMO CBSI3b C APYTUMU MOHSATUSMU), UCIIOJIB30BATh MOHATHUS ISl OOBSICHEHUS
OTJENbHBIX (DaKTOB W SBJICHHI; BBIOMpATh OCHOBaHMA M KPUTEPHUM s Kiaccu(UKaLUU
XUMHYECKHMX BEUIECTB M XUMUYECKUX peaKlnii; yCTaHaBIUBAaTh MPUUMHHO- CJIEICTBEHHBIE CBSI3U
MEXTy 00BEKTaMU U3YUEHUS; CTPOUTH JIOTUYECKUE PACCYXI€HUS (MHIYKTUBHBIE, 1€yKTUBHBIE,
10 aHAJIOTHH); IEaTh BBIBOJIbI U 3aKIIOUEHUS;

2) yMeHHEM TNPHMEHSATh B INpOLIeCCe MO3HAHUS MOHATHUA (IIPEIMETHbIE M METallpeIMETHBIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XUMHUH, NpeoOpa3oBBIBATH IIUPOKO
IpUMEHsIeMble B XMMHUU MOJIENIbHbIE MPEACTABICHUs — XUMHUYECKUH 3HaK (CUMBOJI 3JIEMEHTA),
XUMHUYecKass (opMmyna M ypaBHEHHE XHMHUYECKOM peakluu — TpU peleHUuu YydeOHo-
MIO3HABATEJIbHBIX 33/]1a4; C YUETOM ITHX



MOJICNIBHBIX ~ MPEJICTABICHUM BBIABIATH W  XapaKTEPH30BaTh CYIIECTBEHHbIE NPU3HAKU
H3y4aeMbIX 0OBEKTOB

— XHUMHUYECKUX BEIIECTB W XUMHUECKUX pEaKIHil; BBIABIATH OOLIME 3aKOHOMEpPHOCTH,
IPUYMHHO-CJIECTBEHHbIE CBS3M M IPOTUBOpPEUUs B M3Y4aeMBIX IpolLeccax M SBICHHIX;
npe/yiaraTb  KPUTEPUM Ui BBIABICHHS OTHX 3aKOHOMEPHOCTEH U NPOTHUBOPEUMIA;
CaMOCTOSITEJIbHO BbIOMpaTh cIoco® pemeHus yd4eOHOM 3agaud  (CpaBHMBAaTh HECKOJIBKO
BapUaHTOB pEIIEHUs, BBHIOMpaTh HauOoJee TMOAXOMAMMKA C Y4ETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPUEB);

Ba3oBbIMH Hccile10BaTeIbCKUMHU eHCTBUAMHU

3) yMeHMeM HCHOJb30BaTh ITOCTABIEHHbIE BONPOCHI B KAaueCTBE MHCTPYMEHTA IIO3HAHUA, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUH;

4) mpuoOpereHHe OMNbITa IO IJIAHWUPOBAHUIO, OPraHU3ALUU W TPOBEICHUIO YYCHHYECKHX
9KCHEPUMEHTOB: yMEHUE HAOII0AaTh 32 XOJ0M IPOIecca, CAMOCTOSTEIbHO IPOrHO3UPOBATh €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCIIEIOBaHMsl, COCTABIIATh OTUYET O MPOJIETAHHON padoTe;

Paboroii c undopmanuei

5) ymMeHueM BbIOMpaTh, aHATU3UPOBATh U UHTEPIIPETUPOBATh MH(POPMALIUIO PA3TUYHBIX BUAOB U
dopM mpeacTaBiIeHUS, TONIYYaeMyI0 U3 Pa3HBIX MCTOYHUKOB (HAyYHO-TIOMYJISIpHAS JTUTEpaTypa
XMMHUYECKOTO COZEp)KaHus, CIpaBOYHble mocoOusi, pecypcbl VHTepHeTa); KpUTHYECKU
OLICHUBATH MTPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHeM MPUMEHATh pa3IMyHble METO/bI U 3allpOChl IPU MOUCKE U 0TOOpe MH(pOpMALUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OIpeNIeNIEHHOr0 THUIa; NMPUOOpEeTeHHe OMbITa B 00JACTH HCIOJIb30BaHUS HH(DOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHHE KYJIb TypOH aKTUBHOTO MCIOJIB30BAHUS PA3ITUIHBIX
HIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO (opMy TpeAcCTaBiIeHUs HHPOpPMAIMH U
WITIOCTPUPOBATh peIacMble 331a4l HECIOXKHBIMHU CXEMaMH, AMarpaMMaMi, ApyruMu popmamu
rpaguK U UX KOMOUHAIUSIMU,

7) yMEHMEM WHCIOJb30BaTh M aHAJIM3UPOBaTh B IIpolecce y4eOHOW M HcCieN0BaTeNbCKON
NeSITeIbHOCTH WH(POPMAIIHIO O BIHSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO3SHUCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKpY’Karolled NpUPOJHOHN Cpeibl;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH JIeiiCTBUSIMH

8) yMeHHeM 3a/1aBaTh BONPOCH! (B X0JIe AMAJIOra /UM AUCKYCCUH) 1O CYLIECTBY 00CYyXaaeMon
TEMBI, (OPMYIIMPOBATH CBOM MPEJIOKEHUSI OTHOCUTEIILHO BBITIOIHEHHS ITPEIOKEHHON 3a/1auH;
9) npuoOpeTeHue OIbITa MPE3EHTAMU PE3YIbTATOB BBIMOJHEHHUS] XUMUUECKOTO SKCIIEPUMEHTa
(J1abopaToOpHOTO OMBITA, JIAOOPATOPHOUM PabOTHI MO MCCIETOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO
IPOEKTa);

10) 3aMHTEpeCOBaHHOCTh B  COBMECTHOH CO  CBEPCTHHKAMH  IIO3HABaTeNBbHOH U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELIeHUHM BO3HMKAIOIMX NpoOjeM Ha OCHOBE yuéTa
O0IIMX WHTEPECOB M COIVIACOBAHMS TMO3UIUK (0OCYXKIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIC
HITYPMBI», KOOPAWHAIMS COBMECTHBIX JICHCTBUH,

OTIpeNieNIeHNe KPUTEPUEB 10 OIIEHKE KAaueCTBa BHITIOJTHEHHOW Pa0OTHI U 1Ip.);

YHuBepcaabHbIMHU PeryJsiTHBHBIMU /1IeHCTBUSAMHU

11) ymeHHEeM caMOCTOSITEIPHO OTPEACISTh METH AEATEIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJMPOBAaTh M TP HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATENLHOCTh, BHIOMpPATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM JITOPUTM JIEHCTBHNA NpU
BBITTOJIHEHUH 33JJaHUI C YIETOM TIOTYICHUS

HOBBIX 3HaHUH 00 M3yyaeMbIX O0BEKTaX — BEIIECTBAX U PEAKIMAX; OLIEHUBATh COOTBETCTBHE
TIOJTY9YEHHOTO pe3yiIbTaTa 3asiBICHHON 1IeITH;

12) ymeHueM UCIob30BaTh U aHATM3UPOBATh KOHTEKCTHI, IIPEAIaraeMble B YCIIOBHM 33aJaHUM.



HPEAMETHBIE PE3YJIbTATHBI

B cocraBe mpeaMeTHBIX pe3yNbTaTOB IO OCBOEHHUIO 00S3aTENILHOTO  COJEp>KaHUS,
YCTaHOBJICHHOTO JIaHHOW TMPUMEpPHON pabouell mporpaMMoOil, BBIACISIOT: OCBOCHHBIC
oOydJalomuMuCcs Hay4yHble 3HAHHUS, YMEHHS U CHOCOObI JeWCTBUM, creuuduyeckue s
OpeIMETHOW 00acTH «XUMHS», BUIBl JIEATEIBHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U
HOBBIX CUTYallUsX.

[IpenMeTHble pe3yNbTaThl MPEACTABICHBI OTPaxaroT CHOPMUPOBAHHOCTH y OOYHAIOIIHUXCS
CJIEIYIOIINX
YMEHHUI:
1) packpvieamv cmbici OCHOBHBIX XHMHUYECKHX TIOHSATHUH: XWMHYECKHH JJIEMECHT, aTOM,
MOJIEKYyJIa, WOH, KaTWOH, aHHOH, MPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, BAJEHTHOCTD,
JIEKTPOOTPULIATEIBHOCTD, CTETIEHD
OKHUCJICHUS, XMUMHYECKas peaklus, XUMHYecKas CBs3b, TEIUIOBOM A(QeKT peakuuu, MOJb,
MOJISIPHBIA 00BEM, PACTBOP; ICKTPOIUTHI, HEAIEKTPOIUTHI, IEKTPOIUTHUECKAS TUCCOIIUAIINS,
peaKIuu HOHHOTO OOMEHa, KaTallu3aTop, XMMUYECKOe paBHOBECUE, OOpaTHUMbIE U HEOOpAaTUMBIE
peaKUuy, OKUCIMTEIbHO- BOCCTAHOBMUTEIbHBIE PpEAKLUU, OKUCIUTEIb, BOCCTAHOBUTEINbD,
OKHUCJICHHE U BOCCTAaHOBIIEHUE, aJUIOTPONHUs, aMPOTEPHOCTh, XUMUYECKasi CBSI3b (KOBaJICHTHAs,
MOHHAsl, METAJUIMUECKasl), KpUCTAIIIMYECKasl PelIETKa, KOPPO3Us METAJUIOB, CILIABbl; CKOPOCTh
XUMHUYECKON peakiuu, mpeaenbHo gonyctumas konuentpauus (IIJJK) Bemectsa;
2) UnIOCMpUposams B3aUMOCBSI3b OCHOBHBIX XUMHUYCCKHX MOHATHH (CM. 11. 1) U IPUMEHSTH 3TH
MOHSATUS MIPU ONMCAHUU BEIIECTB U UX MPEBPAICHU;
3) ucnonv306amv XUMHYECKYIO CUMBOJIMKY JUISi COCTaBJICHUsS] (DOPMYJ BEIECTB M ypaBHCHUI
XUMUYECKUX PEaKLUid;
4) onpedensimb BAJCHTHOCTh U CTCICHb OKUCICHUS XUMHUYECKHX DJIEMEHTOB B COCTMHEHHSIX
pPa3IMYHOr0 COCTaBa; NPHUHAIJIEKHOCTh BEUIECTB K OINPEACIEHHOMY KJIACCy COCIMHEHHUU IO
dopMynaM; BUJ XUMUYECKOM CBSA3M (KOBaJICHTHAs, MOHHASI, METAJUIMYECKAsl) B HEOPTaHUYECKUX
COCIMHEHUSX; 3apsii UOHA 0 XUMHYECKOH (opmyre; XapakTep cpeabl B BOIHBIX PacTBOpax
HEOPraHMYECKUX COEAMHEHUMN, TUIl KPUCTAINTNYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;
5) packpvieams cmuvicn Tlepuoandeckoro 3akona J[. M. MenjeneeBa U AeMOHCTPUPOBATh €ro
NOHMMAaHUE: ONMCHIBATh U XapaKTepu3oBaTh TabmuuHyo (opmy Ilepuoanueckoit cucreMsl
XUMHUYECKHX DJIEMEHTOB!
pa3nuyaTh MOHATHUS «TJlaBHas moarpymnmna (A-rpynna)» U «mobounas noarpynna (b-rpymnma)y,
MaJible U OOJIbIINE MEPHUO/Ibl; COOTHOCUTh 0003HAUEHUsI, KOTOpble UMEIOTCS B MEPUOANYECKON
TabJIMLE, C YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsa sAapa, oOIlee YHUCIO HIIEKTPOHOB M paclpelesieHue UX IO 3JIEKTPOHHBIM CIIOSIM);
OO0BSACHATH OOIIME 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMICTB 3JIEMEHTOB M MX COECIUHEHHMI B IpEleNax MaJbIX MEPUOJOB M TJIaBHBIX
HNOJArPYNI ¢ YUETOM CTPOEHUS UX aTOMOB;
6) rraccuguyuposamv XUMHYECKUE DIIEMEHTBHI, HEOPraHHMYECKHE BEIIECTBA; XUMUYCCKHE
peakuuu (1Mo YMCIy M COCTaBYy yYacTBYIOIIMX B pEaKIMU BEILECTB, MO TEIMIOBOMY 3 dexTy, no
WU3MEHEHUIO CTENEHEN OKNCIEHHSI XUMUYECKHUX DJIEMEHTOB);
7) xapaxmepuzoseams (ONUCHIBATH) OONIHE U CIENU(DUISCKAE XUMHUCCKHE CBONCTBA MPOCTHIX U
CJIOXKHBIX BEILECTB, MOATBEPAKIas ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;
8) cocmasnames ypaBHEHUS SIIEKTPOIUTUYECKOW TUCCOLMAIMM KHCIOT, LIEJIOYEH W COJeH;
MOJIHBIE M COKpAIIEHHbIE YypaBHEHUS pEaKIuil HMOHHOTO OOMEHa; YpaBHEHMsI peaKIIMid,
MOATBEPXKJIAIOIINX CYIIECTBOBAHUE T'€HETHMUECKON CBA3M MEXIY BELIECTBAMM Pa3JIMYHBIX
KJIACCOB;
9) packpvisams  cywHOCmMb  OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKIMH  IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;



10) npoecHosuposams CBOWCTBA BEIISCTB B 3aBHCUMOCTH OT HX CTPOCHUS; BO3MOXKHOCTH
MPOTEKaHUs XMMHUYECKUX MPEBPAILIEHUN B Pa3IMYHbIX YCIOBUSX;

11) gviyucisims OTHOCUTEIBHYIO MOJICKYIISIPHYIO H MOJISIPHYIO MacChl BEILIECTB; MAaCCOBYIO JIOJO
XUMHYECKOTO 3JIeMEHTa Mo (opMmyse COEAMHEHMS; MAcCOBYIO JOJIO BEIIECTBA B PAaCTBOPE;
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaklvy;

12) crnedosamv TpaBUIaM  TIOJIb30BaHUS  XHMHYECKOM MOCymod W J1abOpaTOpHBIM
o0opyloBaHHEM, a TakXKe I[paBuUjiaM OOpalleHusi C BEHIECTBAMU B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBIIIOJHEHHIO JIA0OPATOPHBIX

XUMHUYECKHX ONBITOB IO TONYyYEHUI0 M COOMpaHWI0 Tra3000pa3HBIX BEHIECTB (aMMHaKa u
YIJIEKUCIIOTO Tasa);

13) mposooums peaxkuyu, TOATBEPHKAAIOIINE KAYCCTBEHHBIH COCTAaB pPa3JIMYHBIX BELICCTB:
pacrno3HaBaTh

OMBITHBIM MYTEM XJIOPHA-, OpOMHI-, WOIUA-, KapOoHaT-, Qocdar-, cumukar-, cymnbdar-,
TUAPOKCUA-UOHBI, KaTHOHBI aMMOHHS WU HOHBl W3YYEHHBIX METaVIOB, MPUCYTCTBYIOLIHE B
BOJIHBIX PACTBOPAaX HEOPTaHWYECKHUX BEILECTB;

14) npumensimv OCHOBHBIC OIEpPAIlMA MBICIUTEILHON IESITEIbHOCTH — aHAJIU3 W CHHTE3,
cpaBHeHHe, 0000IIeHNe, CHCTEMAaTHU3aLUIO, BBISABICHHE TPHYNHHO-CIICACTBEHHBIX CBSI3eH — I
M3YYEHHUS CBOICTB BEIIECTB M XMMHYECKHUX PEaKIIHii; eCTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS
— Ha0JI0ICHHUE, U3MEPCHHE,

MOJIEJTMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICIICHHBIN).

COJAEPKAHUE YYEBHOI'O ITPEJIMETA

BemecTtBo 1 XUMHYeCKas peaKuusi

IIepnonnueckuit 3akoH. Ilepunoauyeckas cucrema xumudeckux emeHToB . 1. Menneneesa.
CrpoeHne aToMoB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB XMMHUYECKHMX 3JIEMEHTOB IEPBBIX
TPEX MEPUOJOB, KaJIMsl, KAJIBLIUA U UX COCIMHEHUN B COOTBETCTBHUHU C IOJIOXKEHUEM IEMEHTOB B
Ilepnonnueckol cucreMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemecTBa: BHIbl XUMHUYECKOW CBSI3U. THUNBI KPUCTAIIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBa OT THUIA KPUCTAIMYECKOW PEIETKH M BHUJA XUMHUYECKOH
CBSI3H.

Knaccudpukanus ¥ HOMEHKJIATypa HEOPraHMYEeCKHMX BeIIeCTB (MEXIyHapoiHas U
TpUBHAJIbHAsA). XHMMHMUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pa3jIMYHBIM KJaccaM
HEOPraHMYECKUX COEAMHEHUMN, TeHETUYECKasl CBSI3b HEOPraHMUECKUX BEILIECTB.

Knaccuukanus XUMHUYECKUX pEaKUUil M0 pa3lMYHbIM MpPHU3HAKaM ([0 YHMCIYy M COCTaBy
YYaCTBYIOIIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, M0 H3MEHEHHMIO CTENeHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO Y4YacTHIO KaTajau3aTopa). JK30- U
SH/IO0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUSI.

[Tonatue o ckopoctu xuMHuyeckod peakiuu. IloHsTHE 00 00paTUMBIX UM HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. [lonsTue o
XUMHYECKOM PAaBHOBECHUHU.

@akTophl, BIMSIIONIME HA CKOPOCTh XHMMHUYECKOM pEaKIHH U TOJO0KEHHE XHMHUYECKOTO
paBHOBECHSI.

OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM, JJIEKTPOHHBI  OalaHC  OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. CocTaBleHHE YPAaBHEHMHM OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
pEaKLMii ¢ UCIOJIb30BAaHUEM METO/1a HJICKTPOHHOT O OaaHca.

Teopust 3IEKTPOIUTHUECKON NUCCOLMALMU. DJIEKTPOIUTHI M HE- IEKTPOJIUTHL. KaTnoHsl,
AQHUOHBI.

MexaHu3M JUCCOLMALUU BELIECTB C Pa3jIMYHBIMM BHJAaMH XMMHUYECKOH cBsA3u. CreneHb
JMCCOLIMALIUH.

CubHbIe U crabble AIEeKTPOIIUTHI.



Peakiiun moHHOro oOMeHa. YCIIOBUSI NMPOTEKaHHWs PEaKUWid HMOHHOTO OOMeHa, TOJHbIE M
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOICTBA KHUCIOT, OCHOBAaHUW M COJIEM B CBETE
NpeJCTaBICHUNH 00 SJICKTPOIUTHUECKONW aucconuanvuu. KadecTBeHHbIE pPEaKUWU Ha HOHBL
[TonsiTHe 0 rupoNIn3€e CoJen.

XUMHAYECKUNA OSKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAUIOB U HEMETAJUIOB (rpaduTa U anMmasa), CJIOXKHBIX BEIIECTB
(x10puaa HaTpus);

WCCIICJOBAHUE 3aBUCUMOCTH CKOPOCTM XMMMYECKOM pPEAaKLUM OT BO3ACUCTBHS PA3IMYHBIX
(baxTopoB;

HCCIIEOBAHKUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB BEILECTB, IIpoLecca AMCCOLUUALUM KHUCIOT,
miesoue M cosed (BO3MOXHO MCIIOJb30BaHUE BHUAECOMATEPUAIIOB); IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIIUX MPU3HAKK IPOTEKaHWsI peakUMid HOHHOro oOMeHa (oOpa3oBaHME OCajIKa,
BBIJICJIEHUE ra3a, 00pa30BaHUE BOJbI); OIIBITOB,

WITIOCTPUPYIOIUX IPUMEPBl OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakUuil (ropeHue, peakiuu
pa3joXKeHUsl, COEOUHEHMs); paclo3HaBaHUE HEOPraHWYECKUX BEIIECTB C  I[TOMOIIBIO
KAaueCTBEHHBIX pEaKLUii Ha UOHBI;

pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

Hemerauibl 1 MX COeJUHEHHSA

OO0mas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHUS! aTOMOB, XapaKTEPHbIE CTEHNEHU
OKHCJICHHUS.

Crpoenne u (pu3nyYecKHe CBOMCTBA MPOCTHIX BEUIECTB — TaJOT€HOB. XMMHUYECKHUE CBOWCTBA
Ha IpUMepe
xjopa (B3aMMOJCHCTBHE C METaUlaMH, HEMeTajlamMu, Ienodamu). XusopoBojaopoa. CoisHas
KHCJIOTa, XMMUUYECKHE CBOMCTBA, MIOJIyY€HUE, IpUMEHEHuE. [[eficTBrE XJIopa U XJIOpPOBOIOPOAA
Ha OpraHu3M uesoBeka. BaxHeilre XIopuapl U UX HaX0XKIEHHUE B IPUPOJIE.

OOmast xapakrepuctuka 3meMeHTOB VIA-rpynmbl. OcoOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENICHU OKUCIICHUS.

Crpoenue u ¢pu3nUecKrue CBONCTBA MPOCTBIX BELIECTB — KUCIOPOJAA U Cepbl. AJUIOTPOIHbIE
Moau(UKAIIMK KHUCJIOpPOJia M cephl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOpPOMA, CTPOEHHUE,
¢du3nueckne U XMMHUYecKre cBoicTBa. OKCUIBI Cepbl KaK MPEACTaBUTENH KHUCIOTHBIX OKCHIOB.
CepHas kucnora, pU3MUYECKHE M XMUMHYECKHE CBOMCTBa (OOIIME Kak MpEICTaBUTENs Kiacca
KUCIOT M creuudpudeckue). XUMHUUECKUE pPEaKLUH, JIeXKallie B OCHOBE IMPOMBIIUIEHHOTO
crioco0a moyiydeHusi cepHoW KHCIOTHL. [lpumenenune. Conu cepHOM KHCIOTHI, KaueCTBEHHAas
peakuus Ha cynbhaT-uoH. HaxoxxeHue cepbl U €€ COeJMHEHUH B IPUPOJIE.

XUMUYECKOe 3arpsi3HEHUE OKPYXKarollel Cpejbl COCIUHEHHUSIMHU Cepbl (KHCIOTHBIE JOXKIH,
3arps3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €0 MpeI0TBPAIIECHUS.

OO6mass xapakTepucTtuka 23jeMeHTOB VA-rpynmbl. OcoO€HHOCTH CTPOEHHMSI aTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHUS.

A30T, pacripocTpaHeHHE B IPUPOJE, pU3nUecKre U XuMuieckue cBoiictsa. Kpyrosopor azora
B IIPUPOJIE.

AMMUak, ero (Qu3nMyeckue M XHMMHUYECKHE CBOMCTBa, MoiydeHue U mnpumeHeHue. Coau
aMMOHUS, UX (PU3NYEeCKHe M XMMHUYECKHe CBOWCTBa, MpuMeHeHue. KauecTBeHHas peakiusi Ha
MOHBI aMMOHHUA. A30THas KUCJI0Ta, €€ MoydeHue, (pu3nueckue u XMMHUecKrue cBoiicTBa (001ue
Kak IpeICTaBUTENs Kiacca KUCIOT U cnenuduueckue). Mcrmonp3oBaHre HUTPATOB U colieit
aMMOHHSI B KaUeCTBE MUHEPATIbHBIX YAOOPEHU.

XVMHYECKOE 3arpsA3HEHHUE OKPYXKAIOUIEH Cpelbl COEAMHEHUAMM a30Ta (KUCIOTHBIE JOXKIH,
3arpsi3HEHNE BO3/1yXa, IOYBbI U BOJOEMOB).

®ocdop, amnorponHsie Moaupukanuu Gocdopa, (uzMueckue M XUMHUUYECKUE CBOWCTBA.
Oxkcun dochopa(V) u pochopnas kuciora, Gusnueckue 1 XMMUUECKHUE CBOMCTBA, MOJyUYEHUE.
Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPAIbHBIX YI0OPEHUH.

OO6mass xapakrepuctuka 31eMeHTOB I[VA-rpynnbel. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTEpHBIE CTENIEHN OKUCIICHUS.



Yrinepon, amioTporHble MOAU(UKALNK, pPACIPOCTPAHEHHE B TpUpOAe, (QU3NYECKUE U
XUMUYECKHe cBoicTBa. Ancopouus. KpyroBopor yriepona B mpupoae. OKCuasl yriepoaa, ux
duznyecKkue W XHMHYECKHE CBOWCTBA, JICHCTBME HA IKUBBIC OPTraHU3MBI, IOJYYCHHUE W
NpPUMEHEHHE. DKOJIOTUYEeCKHe MpoOsieMbl, CBA3aHHbIE ¢ okcugom yriepona(lV); rumotesa
r7100aTbHOTO MOTETJICHUS KIIMMATa; ITAPHUKOBBIA 3 DEKT.

VYronbHass KuciaoTa M e€ colid, UX (PU3UYECKHEe U XUMHYECKHE CBOMCTBA, MOJY4YCHHE U
MIpUMEHEHUE.

KauectBennas peakuus Ha kapOoHaT-HOHBI. Mcnonb30BaHne KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIUIEHHOCTH U CEJIBCKOM XO035HCTBE.

[lepBoHayanbHble MOHATUS OO0 OPraHUYECKUX BEIECTBAX KaK O COEAMHEHHUAX Yriepoja
(meraH, 3TaH, 3TWJIEH, alETWIEH, 3TAaHOJ, TJMLEPUH, YyKCycHas Kuciora). Mx coctaB u
xumuueckoe cTtpoeHue. [loHsiTue o OWONIOrMYECKH Ba)XKHBIX BEIIECTBAX: XKHUpax, Oeikax,
YIJIEBOJAX — M MX POJIM B KU3HH YEJIOBEKA.

MarepuanbHOE €IUHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCIMHEHUM.

Kpemuuii, ero Qusnueckue ¢ XUMHUYECKHE CBOICTBA, TOJIy4YCHHE U IPUMEHECHHE.
Coenunenus kpemHusi B mpupoae. OOmmue mnpencraBneHuss o6 okcunge kpemHusa(IV) u
KpeMHHEBOW kuciore. CUIMKAThl, UX HCIOJb30BaHUE B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH.
Baxueiiimne cTpouTenbHble MaTepuaibl: KepaMUKa, CTEKJIO, IIEMEHT, OETOH, >XeJIe300€TOH.
[IpoGnembl 6€30MacHOr0 UCTIOIB30BAHMS CTPOUTEIBHBIX MATEPHAIOB B TIOBCEHEBHOM JKU3HHU.

XUMUYECKUH OKCIIEPUMEHT: H3yuyeHHEe O0Opa3lloB HEOPraHMYEeCKHX BEIIEeCTB, CBONCTB
COJITHOM KHUCJIOTBI, IMPOBEJCHUE KAYCCTBCHHBIX pEaKIUW Ha XJIOPUI-HOHBI M HAOJIOJICHUE
MPU3HAKOB HMX TPOTEKAHMS; OMBITHI, OTpaXkarompe (U3NUYecKue W XUMHUYECKHE CBONCTBA
TraJIOT€HOB U UX COEAMHEHUN (BO3MOXKHO HCIIOJIb30BAaHHE BUICOMATEPUATIOB); O3HAKOMIICHHUE C
oOpa3iamMu XJOpUAOB (TaJOreHUI0B); O3HAKOMIIEHHE ¢ oOpa3laMu cepbl U €€ COeNMHEHUSIMU
(BO3MOKHO HCIIOJIb30BaHUE BUAECOMATEPHUATIOB); HAOIMIOACHUE Ipolecca OOYrIUBaHUS caxapa
MoJ JEHCTBUEM KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOTHI; HM3YYEHHE XUMHUYECKHUX CBOKWCTB
pa30aBiIeHHON CEpHOW KHUCIIOTHL, MPOBEACHHE KAYECTBEHHOM peakUuu Ha Cyiab(aT-UOH U
HaOMo/IeHue TpHU3HaKa e€ MpPOTeKaHUs; O3HAKOMJIEHHE ¢ (PU3MYECKMMH CBOMCTBaMHU a30Ta,
dochopa W uX coeauHEeHUN (BO3MOXKHO HCIOJIB30BAHUE BHACOMATEpPUAIOB), oOOpaszmamMu
a30THBIX M (GocPOpHBIX YTOOpeHHi; MoaydeHHe, coOupaHUe, pacrmo3HaBaHUE U U3YYCHHUE
CBOMCTB aMMMaKa; MPOBEICHHE KAYECTBEHHBIX pEaklUi Ha MOH aMMOHHS U (ocdaT-uoH U
M3y4YeHUE NMPU3HAKOB WX MPOTEKAHMS, B3aUMOJEHCTBUE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI
C MeJpI0 (BO3MOXKHO HCTIOJIB30BAHUE BUJIEOMATEPHAIIOB); U3yUYE€HHE MOJIEIeH KPUCTATINYECKUX
pemeéTok anmasa, rpadura, Qynnepena; 03HaKOMIIEHHE ¢ MPOIIECCOM afCcOPOIMH pacTBOPEHHBIX
BEIIIECTB AKTUBUPOBAHHBIM VYIIE€M W YCTPOWCTBOM TPOTHMBOrasa; IOJydyeHUue, coOupaHue,
pacno3HaBaHUE U W3yYEHUE CBOWMCTB YIJIEKUCIIOTO ra3a; MPOBEICHNE KaYECTBEHHbBIX PEaKIUi Ha
KapOOHAT- U CUITUKAT-UOHBI U U3yUEHHE MTPU3HAKOB UX MPOTEKAHNUS,
03HAKOMIJIEHHE C MPOJIYKLUHUEW CHUIMKATHOW MPOMBIIUIEHHOCTH; PEIIEHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o reme «BakHelre HeMeTaIlIbl U UX COCITUHEHUS.

MeTaJuibl M UX COeIMHEHUS

OO6m1ast xapakTepucTUKa XUMHUECKUX 2JIEMEHTOB — METAJIJIOB HA OCHOBAHHUH X TTOJIOKEHUS B
Ilepuoanueckoir cucreme xumuueckux diaeMeHToB JI. M. MenneneeBa W CTPOEHHUS aTOMOB.
Crpoenne MerauioB. Meraummueckas CBs3b W METAUIMYECKas KPUCTALTMYECKAs peneTka.
DNEKTPOXUMUYECKUNA Pl HanpsokeHud MertamwioB. dusnmyeckne M XUMHYECKHE CBOMCTBA
MeTaiioB. O6mue crnocoOs! moyydeHus MetawioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHbBIE
CrocoObl 3amUThl UX OT Koppo3uu. CruaBbl (CTanb, YyryH, TIOPATIOMUHHHA, OpoH3a) M HX
MIPUMEHEHNE B OBITY U TPOMBITIUICHHOCTH.

[lenounble MeTamibl: nonoxeHue B Ilepuoanueckoil cucreme xumuueckux snementoB /1. U.
MenpeneeBa; CTpO€HHE WX aTOMOB;, HaxoXkJIeHue B mpupoje. dusnyeckue W XUMUYECKHE
CBOMCTBa (Ha mpumepe HaTpus U Kanusi). OKCUIbI U TUAPOKCHU]IBI HATpUs U Kanus. [Ipumenenue
MIEJIOYHBIX METAJIOB U UX COCTMHECHUMN.



[IlenoyHo3eMeENbHBIE METAIIBI MAarHUM M KajbLMil: moJiokeHue B llepuonnueckon cucreme
xuMmudeckux snemeHToB J[. M. MenzeneeBa; cTpoeHME MX aTOMOB; HaXO0XXICHUE B IMPHUPOJE.
du3znyeckue U XMMHUYECKHE CBOMCTBA MarHWs M Kajbliusa. BakHeiIlne COeOUHEHHUS KaJIbLUs
(oxcua, ruapoKCH I, coytn). JKECTKOCTh BOJIBI M CITOCOOBI €€ yCTpaHEHHS.

AmomuHuii: nonoxenue B Ilepuonnueckoil cucreme xumuyeckux oanementoB /[ .
MenneneeBa; CTpOCHHE aTOMa; HaXOXKJICHHE B npupoje. Pu3ndyeckrue 1 XMMUYECKHUE CBOMCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCUIA U THIIPOKCHIa AITFOMUHUSL.

Kenezo: nonoxenue B [lepronuueckoit cucreme xumudeckux 3yemeHToB /. 1. Menneneena;
CTPOCHHME aToMa; HaxoXJeHue B mpupoje. dusnyueckue M XUMUYECKHE CBOMCTBA Kejesa.
Oxkcuapl, Tuapokcusl u conn xenesa(ll) u xenesa(Ill), ux cocras, CBONCTBA U MTOTYYCHHE.
XVUMUYECKUU DKCIEPUMEHT: O3HAKOMJICHHE C oOpa3laMd METaUIOB H  CIUIaBOB, HX
(GU3UYECKUMH  CBOMCTBaMM;, HW3y4Y€HHE PE3yJIbTaTOB KOPPO3HMH METAIOB  (BO3MOYKHO
WCII0JIb30BAaHUE BUJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJIa KAJIbLIUSI U HATPUS
C BOZIOM (BO3MO’KHO MCITOJIb30BAaHHE BUICOMATEPHAJIOB); UCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI;
mpoliecca TOpPeHHUsl >Kejle3a B KHUCIOpoje (BO3MOXXHO HCIOJB30BaHUE BUJIEOMATEPHAIIOB);
MPU3HAKOB NMPOTEKaHUs KAUeCTBEHHBIX PEAKIIM Ha HOHBI (MarHus, KaJblus, aTFOMUHUS, ITUHKA,
xeme3a(ll) u xenesa(Ill), memmu(Il)); HaOmONEeHWME M OMHMCAaHWE NPOIECCOB OKPAIIUBAHUS
IJJaMEHW WOHAMM HAaTpHsl, KaJldsg M KaJbIHsA (BO3MOXKHO HCIIOJIB30BAaHHUE BHJICOMATEPHAIIOB);
uccieoBanre aM()OTEPHBIX CBOWCTB THAPOKCUIA ATIOMUHUS M THAPOKCHIA IUHKA; PEIICHUE
AKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BakHEeHIne MeTajuibl U UX COCAUHEHUS.

XuMHus M OKpYyXKaLias cpeaa

HoBble Marepuanbl M TexHOJIOTMU. BelectBa M Marepuajibl B IOBCEAHEBHOW KU3HU
yesoBeKa. XUMUs U 3/10poBbe. bezonacHoe UCIOIb30BaHUE BEIIECTB U XUMHUYECKUX PEAKIUN B
ObiTy. IlepBas moMoIb MpPU XMMHUYECKUX OKOrax M OoTpaBieHUsX. OCHOBBI SKOJIOTHYECKON
rPaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHHE OKpYyXKaroulehd cpenpl (mpeaenbHas AOMmyCTUMast
koHueHTpanus BemectB — [1JIK). Pons xumuu B pemennn
HKOJIOTUYECKUX MTPOOIIEM.

[TpuponHble HMCTOYHUKU YIIIEBOAOPOJOB (yrojib, MPUPOIHBIA Ta3, HEPTh), MPOIYKTHI HX
nepepadoTKU, UX POJb B OBITY U MPOMBIIIJIEHHOCTH.

XVUMUYECKUN JKCIEPUMEHT: H3yuyeHUEe O00pa3loB MaTepuajoB (CTEKJIO, CIJIaBbl METaJIOB,
MOJIMMEPHbIE MaTEpPUAIIbI).

Me:xnpeamernbie CBA3H

Peanuzarusi MEXNpeaMETHBIX CBSI3€M MpPHU M3YYEHUH XUMHUU B 9 Kjacce OCYIIECTBIAETCS
yepe3 HCMHOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAyYHBIX TMOHSATUH, Tak ¥ TOHSATHIH,
SIBJISTFOIITUX CSI CACTEMHBIMHU JIJIS1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEeHHO-HAYYHbIE MOHATHS: HAayYHBIA (aKT, TUIIOTE3a, 3aKOH, TEOpHs, aHaJH3,
CHUHTE3, KIaccu(dUKanus, TMNePUOJUIHOCTb, HAOIIOICHUE, DKCIEPUMEHT, MOJCIUPOBAHUE,
U3MepeHHe, MOJIETh, SIBJICHHUE, TAPHUKOBLIN () PeKT, TEXHOTIOTHS, MaTepPHAIIbI.

®dusnka: Marepus, aroM, DJJEKTPOH, TPOTOH, HEUTPOH, HWOH, HYKJIWA, H3OTOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUECKUN 3aps], MPOBOAHUKH, MOJYIPOBOJHUKH,
TUAJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHME BEIIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pEIETKA, CIUIaBbl, (U3UYECKHe BEIMYUHEI,
€IMHUIIBI MU3MEpPEHUs, KOCMHYECKOE TMPOCTPAHCTBO, TUIaHETHI, 3BE3abI, ComHIile. buomnorus:
dbotocuHTe3, ApIXaHue, Ouocdepa, IKOCUCTEMA, MUHEpAIbHbIE YIOOPEHHUS, MUKPOIIEMEHTHI,
MaKpOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TTOPOJIBI, MOJIE3HBIE UCKOMIAEMBIE,
TOIUTHBO, BOJTHBIE PECYPCHI.



TEMATHYECKOE INTAHUPOBAHUE

Ne HaumenoBaHue pa3jiesioB U Koaun4yecTBO 4acoB
n/n TeM NMPOrpaMMbIl BCEro KOHTPOJIbHbIE NpaKkTHYECKHE
padoThI padoTshI
1.1. IHoBTOpEHME U YriIyOJIeHHEe 3 1
3HAHUI OCHOBHBIX Pa3/1eJioB
Kypca 8 kiaacca
1.2. OcHoOBHbBIE 3aKOHOMepHOCTH | 4
XHMHYECKHX peaKkuuid
1.3. DJeKTpoJIUTHYECKAS 8 1
JUCCOIHALMA. XUMHYECKHeE
peaknuu B pacTBOpax
Wroro no pazgeny 15
2.1. OO0masi xapakTepucTHKA 6 1
XHMHYECKHX 3JIEMEHTOB
Y11A- rpynnsl. I'anorensl
2.2. O01asi xapaKkTepucTHKA 7 1
XHMHUYECKHUX 3JIeMEHTOB
VY1A- rpynnbl. Cepa u eé
coeIMHEeHUs
2.3. O01asi XapaKkTepucTHKA 7 1
XHMHYECKHUX 3JIeMEeHTOB Y A-
rpynnsi. A3or, ¢gocgop u ux
coeIMHEeHUs
2.4. OO0mas xapakTepucTHKA 8 1 1
XHMHYECKHUX 3JIEMEHTOB
IVA- rpynnsl.
Yriaepoa v KpeMHUI U HX
CcOoeTMHEHUSs
Hroro no pasgeny 28
3.1. O01mme cCBOMCTBA METALJIOB 4 1
3.2. Baskneiinme MeTauIbl M HX 12 1 1
CcoeTMHEH U
Hroro no paszaeny: 16
41. BemecTtBa u maTepuaJibl B 7 1
JKM3HH YeJI0BeKa
Hroro no pazgeny: 7
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10O 68 4 7

ITPOITPAMME




INIOYPOYHOE INTAHUPOBAHUE

n/n

Tema ypoka

KoaudecTBO 4acoB

BRCET KOHTD
0 O0JTbH
bI¢

nadoT
bl

MDAKT
N4YeCK
He

nadoT
bl

TaTa
IIaHupye
Mas

JlaTa
daxkTuuecasn

OO6muii uactpykrax no I1Th.
[lepuouueckuii 3aK0H U
IIEpUOANYECKasl CUCTEMaA
XUMHUYECKHUX JIEMEHTOB
JA..Menneneena B CBETE yU4EHHUS O
CTPOCHMH aTOMa.

02.09.2022

XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA Ha OCHOBAHUH €TI0
nonoxkenus B [lepuoandeckoit
cucrteMme . 1. Menaeneena.

07.09.2022

Knaccudukamnus HeopraHuueCcKux
BEIIECTB M X HOMEHKJIATypa

09.09.2022

AmotepHOCTh. AMpoTEepHBIE
OKCHUJBI U TUJIPOKCHIBI.

14.09.2022

Krnaccudukanmsi XaMUIECKUX

peaKumii.

16.09.2022

CKOpOCTh XUMHUYECKOU peaKklnu.

21.09.2022

KaranmsaTops! u karanus.

23.09.2022

XUMHYECKHE CBOMCTBA KUCIOT B
CBETE
TEOPHUH JIEKTPOJIUTUUECKON

Jucconuanmuun

28.09.2022

XMMHYECKHE CBOIICTBA OCHOBAHUN
B CBETE TEOPUH
ANEKTPOIUTHYECKON TUCCOLIUALINH

30.09.2022

10.

XHWMHYECKHE CBOMCTBA COJIEH B
CBETE
TEOPHUH IEKTPOJIUTUYECKON

JUucconuanmuu

05.10.2022

11.

[TonsiTue 0 TUApOINU3E CONEU

07.10.2022

12.

[IpakTuyeckas padorta Ne 1 Pemenue
JKCIIEPUMEHTAIBHBIX 337a4 IO TEME
«DJIEKTPOIIUTHYECKAS
JUCCOLUALIUS

12.10.2022




13.

O00011eHE U cCUCTEMAaTU3ALMS
3HAHWM I10 TEME:
«O0mas XapaKTepUCTHUKA
XUMHNYCCKUX 3JICMCHTOB 158

XUMUYECKHUX PEaKIUN».

14.10.2022

14.

KonTposasHnas padora Ne 1 o reme:
«O06mas XapaKTepUCTUKa
XUMHUYECKHX 9JIEMEHTOB u

XUMUYECKHUX PEaKIU».

19.10.2022

15.

AHanmm3 KOHTPOJBHOH pPaboTHl IO
TEMe:
«O01mas xapakTepucTuKa
XUMHYECKUX JIEMEHTOB U
XUMHAYECKUX peakiui». [Ipaktukym

10 pCIICHHUIO 3aJia4.

21.10.2022

16.

OO61as xapakTepucTuKa

HEMCTAJIJIOB

26.10.2022

17.

OO0miast xapakTEpUCTUKA DJIEMEHTOB
VIIA rpynmnbsl — rajgoreHon

28.10.2022

18.

Coenunenus rainoreHos PK
Hcnons30BaHue TAIOTEHOB IIPU
IIPOU3BOJICTBE IPOYKTOB OBITOBOM

xumuu Ha npeanpusatusax CK.

09.11.2022

19.

[TpakTuueckas pabota Ne 2
«3y4enue CBONCTB COJISTHON

KHUCJIOTBI»

11.11.2022

20.

OO0m1as xapakTepUCTUKA DJIEMEHTOB
VI A - xanbkorenos. Cepa

16.11.2022

21.

CepoBoopoa u CyabpUIbI

18.11.2022

22.

KI/ICJ'IOpOJIHI)Ie COCOANHCHUS CCPBI

23.11.2022

23.

OCHOBBI ITPOU3BOJICTBA CEPHOU

KHCJIIOTHI.

25.11.2022

24,

[TpakTuueckas padora Ne 3
«3y4eHue CBOMCTB CEpHOU

KHUCJIOTBI»

30.11.2022

25.

Ob6mas XapaKTepucTUKa
XUMHAYECKUX SJIEMEHTOB VA

rpymnmsl. A30T

02.12.2022

26.

Ammuak. Conmd aMMOHUS.

07.12.2022

217.

OCHOBBI TPOU3BOJICTBA aMMHaKa
PK r. HeBuHHOMEICCK, 3aBOJ
«A30T», OCHOBBI TPOU3BOJICTBA.

09.12.2022

28.

[TpakTuueckas pabora Ne 4

14.12.2022




«IlTonmyyeHne aMMHuaKa u U3y4eHHE
€r0 CBOMCTBY

29.

Kucnoponaconepxkamue
coequHeHus azora. OKCUIbl

16.12.2022

30.

A30OTHas KHCIIOTa, €€ COJIH.
A3OTHBIE YAOOpeHHUs

21.12.2022

31.

dochop

23.12.2022

32.

Kucnopoausie COCIIMHCHUS
docdhopa PK. Ilonyuenne docdaron
IpU TPOM3BOJCTBE YIOOpeHHU B
CK.

28.12.2022

33.

OO61as xapakTeprucTUKa 3JIEMEHTOB
IV A- rpynnel. Yraepon

30.12.2022

34.

Kucnoponaconepxkamue
COEIIMHEHUs yriaepoja

11.01.2023

35.

[Ipaktuyeckass  pabora Ne 5
«IlonydyeHue yriaekucioro rasa u
W3Yy4YEHHUE €ro CBOMCTB)

13.01.2023

36.

VYraesonopoasl. PK
[Ipumenenne
npeaesbHbIX yriaerogopoaos B CK.

18.01.2023

37.

Kucnoponaconepxkamue
OpraHUYeCKHE COCTUHECHUS

20.01.2023

38.

Kpemuaun

25.01.2023

39.

Kucnoponnslie COCIMHEHUSA
KpEMHHUS.
CunukarHas npoMsbliuieHHocTs PK
Kupnnunsli 3aBon,

OCHOBBIIIPOMU3BOJACTBA.

27.01.2023

40.

[Tony4yenue HEMETAIJIOB PK
Texnonorus
MOJTyYEHUSBOIOPO/IA Ha 3. «A30T» T.

HeBuHHOMBICCK.

01.02.2023

41.

O0001IeHnE M CHCTEMATHA3 AN
3HaHHﬁ 10 TeMe:((HeMeTaJ'IJ'IBI H UX

COCAUHCHUA

03.02.2023

42.

KonTponbnas pa6ora Ne 2 o teme:

«HemeTannbel 1 ©X COETMHEHUS»

08.02.2023

43.

AHann3 KOHTPOJIbHOU pabOTHI 1O
teme: «HemeTamisl n ux
coenuHeHus» [IpakTukym no
pELICHUIO 3a1a4.

10.02.2023

44,

ITonoxenne MeTajLuIOB B

22.02.2023




[lepuonnueckoii cucreme,
CTPOCHHE aTOMOB M KPUCTAJJIOB

45.

XUMHAYECKHE CBOMCTBA METAJIJIOB.
B3aumopeiicTBue ¢ mpocTbIMU
BEIIECTBAMU.

24.02.2023

46.

XUMHAYECKHE CBOMCTBA METAJIJIOB.
Bs3aunMoaeiicTBHE CO CII0KHBIMU
BEIIECTBAMU.

01.03.2023

47.

OO61as xapakTepruCTUKA MEITOYHBIX
METaJIOB

03.03.2023

48.

OO61as xapakTepucTuKa
IeJI0YHO3EMETbHBIX
METaJJIOB

10.03.2023

49.

JKécTtkocTh BOIBI U CIIOCOOE! €€
YCTpaHECHUS

15.03.2023

50.

[Ipaktnueckass  pabora Ne 6
«IlonmyuyeHnne IKECTKOM BOABI U
CTIOCOOBI €€ yCTpaHEHUS

17.03.2023

ol.

AJIOMUHHUH U €r0 COCIMHCHUA

22.03.2023

52,

Keneso u ero COCIUHCHUA

31.03.2023

53.

ITpakTrueckas padora No
7«Pemenue

SKCIIEPUMEHTAIIbHBIX 3a7a4 110 TEME
«MeTamisl»

05.04.2023

o4,

Koppo3us MeTanioB u cnocoOsl
3amuThl OT He€ PK Mepbl 60pb0bI C
Koppo3uel Ha npousBoacTBax CK.

07.04.2023

55.

Mertannsl B mpupoze. PK
OCHOBHBIE MECTOPOXK/ICHUS DYl B
CK.

12.04.2023

56.

ITonstre o meramtyprun PK
[Tonydyenue craii Ha XUMHYECKHUX

npennpustusax CK

14.04.2023

of.

O060011IeHHE U CUCTEMATU3ALUS
3HaHUH 110 TeMe: «MeTaluibD)

19.04.2023

58.

KonTponbnas pa6ora Ne 3 o teme:
«MeTtab»

21.04.2023

99.

AHanu3 KOHTPOJIbHOM paboThI MO
TeMe:

«Metamnb». [ IpakTukym no
pELICHHIO 3a/1a4.

26.04.2023

60.

BemiectBa

28.04.2023

61.

XUMHUYECKHE PEAKITUHI

03.05.2023




62. | Ocnosmi HEOpPraHU4eCKOW XUMHUHU 1 05.05.2025
63. O00011eHE U cCTEMAaTU3ALMS 1 10.05.2023
3HAHUM MO KypCy OCHOBHOM IIKOJIBI
64. | Mrorosas KOHTpOJIbHas paboTa 1 12.05.2023
65 | Amanus urorosoit KOHTPOJIbHOM 1 17.05.2023
paboTsl. [IpakTuKyM 1O pernieHuo
3agad.
66. | Xummuecras OpraHu3aus IIaHEeThI 1 19.05.2023
3emis
6r. OxpaHa OKpy’Karoleu cpenl OT 1 24.05.2023
XUMHUYECKOro 3arpszHenus. PK
OunCcTUTENTBHBIE COOPYKEHHUS ,
UCIIOJIb3yEeMbIE Ha XUMUYECKUX
npeanpusaTusax r. CtaBponoss
68. IloxBenenue UTOros roaa 1 26.05.2023
69- | Pe3seps 2
70
68

OBLIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME







