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1. MosicHUTEABLHAS 3AIIUCKA

1.1. PaGouass mporpamma 1o xuMuu (0a30BBI ypOBEHb) pa3paboTaHa B COOTBETCTBHH C
yuebHbM TuiaHoM ['BOY mkonsr Ne575 Tlpumopckoro paiiona Caskr-IletepOypra Ha oOcHOBe
TpebGoBanMit kK pe3ynbTaTaM OCBOCHHS MTPOrPaMMBI OCHOBHOTO OOIIIEro 0Opa3oBaHus, B COOTBETCTBHH
¢ denepanpHOIi paboueil MporpaMMoil Mo y4eOHOMY MPEAMETY « XUMUS.

1.2. 3Hanue XUMUU CIY)KUT OCHOBOW ISl (DOPMHUPOBAHMS MHPOBO33PEHHS yYaIleTrocs, ero
NPEJCTABICHUA O MaTepUaTbHOM EIMHCTBE MHpA, BAXKHYIO POJIb UIparoT (GopMupyemble XUMHEH
MPEJICTAaBICHUSI O B3aMMOINPEBPAIICHUSAX SHEPTUUM U 00 SBOJIOIMM BELIECTB B NMPHUPOAE, O IMYTIX
peleHust r7100anbHbIX MPOOJIEM YCTOHUMBOTO pa3BUTHsI YEIOBEUECTBA — CHIPHEBOM, SHEPIreTUUECKOH,
MUIIEBON U KOJIOTUYECKON 6€30acHOCTH, MPOOIEM 3ApaBOOXPAHEHHUS.

Nsyuenune xumuu:

- CIIOCOOCTBYET pealu3alliid BO3MOXKHOCTEH il camMopa3BUTHA U (OPMUPOBAHMS KYJIBTYpPHI
JMYHOCTH, e 001el 1 (QyHKIIMOHATBHON TPaMOTHOCTH;

- BHOCHUT BKJIaJ B (QOPMHUpPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydarolnxcsi, HABHIKOB
UX CaMOCTOSATEIbHON yYEOHOM AESITEIbHOCTH, 3KCIEPUMEHTAIbHBIX U HCCIIEAOBATEIbCKUX YMEHH,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOM XKU3HH, TaK U B IPO(HECCHOHABLHOM e TEIbHOCTH;

- 3HAKOMHUT CO CHEUM(UKON HAYYHOTO MBIILICHHS, 3aKJIaJbIBACT OCHOBBI LIEJIOCTHOTO B3IUIAAA Ha
€AMHCTBO TPUPOIBI U  YeNOBEKa, SBJISETCS OTBETCTBEHHBIM JTalmoM B  (OpPMHUPOBAHHUU
€CTECTBEHHO-HAyYHON I'PaMOTHOCTH Y4alIuXcs;

- cnocoOcTByeT (HOPMHUPOBAHHMIO LIEHHOCTHOIO OTHOILIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJI/l B 9KOJIOTHMUECKOE 00pa30BaHUE yUaIIHXCS.

JlanHubpie HampaBiieHHs B OOYYCHMM XUMHU OOECIEUMBAIOTCS CHEIUGUKON COoIepKaHUSI
y4eOHOTO MpeaMeTa, KOTOPBIH SBISETCS IMEAaroruuyeckd aJanTHPOBAaHHBIM OTpaXKEHHEM 0a30BOM
HAayK{ XMMHUU Ha ONPEJEICHHOM 3Talle €€ pa3BUTHS.

Kypc xumuuM Ha ypoBHE OCHOBHOTO OOIIero oOpa3oBaHUS OPHUEHTUPOBAH Ha OCBOCHHE
YYAIIMMHCS CHCTEMbl IE€PBOHAYAJIBHBIX IIOHATUH XHMHHM, OCHOB HEOPIaHMYECKON XUMUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX MIOHATUN OPraHUYECKON XUMUHU.

CtpykTypa colepkaHus HpOrpaMMbl MO XHMHUU CQOPMHUpPOBAHA HA OCHOBE CHCTEMHOIO
noaxoja K ee usyueHuro. CoaepkaHue CKIAAbIBACTC U3 CUCTEMBI MIOHATUN O XMMHUYECKOM 3JIEMEHTE
U BEIIECTBE M CHUCTEMbl MOHATUH O XUMHYeCKOW peakuuu. OOe STU CHUCTEMBI CTPYKTYpPHO
OpraHM30BaHbl [0 MPHUHLMILY IIOCIEAOBATEIBHOIO DPAa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKHUX
MPEACTaBICHUIN PA3HOTO YPOBHS:

- aTOMHO-MOJIEKYJISIPHOT'O Y4EHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

- [lepnoanueckoro 3akona J/[.11. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUMU;

- YYEHHS O CTPOCHHMM aTOMa U XUMHUYECKOU CBSI3H;

- IpeICTaBIEHUI 00 ANEKTPOIUTUUECKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUSA pPAcCMATPUBAIOTCS HAa OCHOBE OMIIMPUYECKH IIOMY4YEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCA TOCIEAOBATENHHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIONHSS
(GyHKIMU OOBSICHEHUS W TMPOTHO3UPOBAHMS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH NPAaKTUYECKOTO
IIPUMEHEHHUS U NOJyYEHUS] U3y4aeMbIX BEILECTB.

OcBoeHue mporpamMmbl IO XHMHH CHOCOOCTBYeT (OPMUPOBAHHIO MPEICTABICHHUS O
XMMHMUYECKON COCTABIAIOLIEH HAyYHON KapTUHBI MUpPaA B JIOTHKE €€ CHCTEMHOM NPUPO/Ibl, IEHHOCTHOTO
OTHOLIEHUS K HAy4YHOMY 3HAaHHIO M METOJAaM IIO3HaHWsA B Hayke. M3ydeHue XMMHUU MPOMCXOAUT C
IpUBJIEUYEHUEM 3HaHUHN U3 paHee N3YYEHHBIX YUeOHbIX mpeaMeToB: «OKpyxaromuil Mup», «buonorus.
57 knaccb» 1 «Du3uka. 7 Kiacey.

[lpy M3ydyeHUH XMMHUHM TPOMCXOJUT (POPMHPOBAHME 3HAHMM OCHOB XMMMYECKOW HAyKH Kak
00JacTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTUYECKON NEATEeIbHOCTH YeNOBEKa W KaK OJIHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJbTYphl. 3ajlaua yueOHOro mpeaMera COCTOMT B (POPMHUPOBAHUHM CHCTEMBI
XUMUYECKUX 3HAHUN — BaXHEUIUX (AKTOB, TOHSTHH, 3aKOHOB M TEOPETUYECKHX ITOJOKECHUM,
JOCTYIHBIX 0000IEHNI MHPOBO33PEHUECKOTO XapaKTepa, S3bIKa HAYKH, B MPUOOLICHUH K HAyYHBIM
METOJIaM IO3HaHUS MPHU M3YYEHUU BEIIECTB U XUMHUYECKHX peakluid, B (OPMUPOBAHUU U PA3BUTUU
MI03HABATEIBHBIX YMEHUH U UX IPUMEHEHUH B y4eOHO-TI03HABATEIBHOM U yueOHO-MCCIIe0BATENILCKOM
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ACATCIBbHOCTH, OCBOCHHNHU ITPABUJI 0e3omacHoOro 06paHICHI/I$I C BEIICCTBAMH B IIOBCEAHCBHOM JKU3HHU.



[lpy w3yyeHMH XMMHMHM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS BaXHOE 3HAUCHUE
MIPUOOPETN TaKUe LIEH, KaK:
- ¢dopMUpOBaHHE HHTEJUIEKTYalbHO pPa3BUTOM JHUYHOCTH, TOTOBOM K caMOOOpa30BaHHUIO,
COTPYJHHYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO PEIICHUH, CIIOCOOHOM aganTHpoBaThCsl K OBICTPO
MEHSOIIUMCS YCIOBUSM KU3HU;
- HaIlpaBJICHHOCTh OOYYEHHUS HAa CHCTEMAaTHYECKOE MPHOOIICHHE OOYyUYaIOMIMXCsl K CAMOCTOSTEIbHON
MIO3HABATEIbHOM J1€ATENIbHOCTH, HAyYHBIM METOJaM TIO3HaHUs, (OPMUPYIOIIMM MOTHMBALUIO U
Pa3BUTHE CIIOCOOHOCTEH K XMMUH;
- oO0ecrieyeHne YCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETCHUIO YYAIIMMUCSA OIbITa Pa3zHOOOpa3HOU
NEeSTEIbHOCTH, TIO3HAHMS W CaMOIO3HAHMSI, KIIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHLUN),
UMEIOIUX YHUBEPCATIbHOE 3HAUEHUE JIUISl pa3JIMYHbIX BUJOB JIE€ATEIbHOCTH;
- ¢opmupoBaHue o0meld (QyHKIMOHATIBHON M €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH, B TOM 4YHCIIE
yMEHUIl OOBSACHATH W OLCHMBATH SBJIICHUS OKPYXAIOIIEro MHpa, HUCHOJIb3ys 3HAHUS U OIIBIT,
MIOJTy9YCHHBIC TIPH U3YYCHUH XUMHH, TPUMEHSTh UX TPU PEUICHUU MPOOJIeM B MTOBCETHEBHOM KU3HH H
TPYAOBOM AESTEIBHOCTH;
- ¢opMUpOBaHUE Yy yYaIUXCS T'YMAHHUCTHYECKHX OTHOILIEHUH, MOHMMAHUS IIEHHOCTH XUMHUYECKHX
3HaHUM i1 BBIPAOOTKH HKOJIOTHUECKH LIEJIeCOO00pa3HOro TMOBEACHHS B OBITY U TPYAOBOM
JESITEJIbHOCTH B LIEJISIX COXPAHEHHs CBOETO 3/J0POBbS U OKPYXKAIOLIeH MPUPOAHON CPeIbl;
- pa3BUTHE MOTHUBALUHM K O0YYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHIO HA OCHOBE
YCBOGHHS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BbIOOpPY mpoduns u
HaNpPaBJICHHOCTH JaJbHEUIIEr0 00yUEeHNUSI.

1.3. Ha m3yuenue npeamera « Xumus» oTBoauTcs 136 dacos:
- 8 kimacc - 68 yacoB (34 yueOHbIe HenenM),
- 9 kimacc — 68 yacoB (34 yueOHbIC HEAEIH).

1.4. Texymuii KOHTPOJIb ¥ POMEKYTOUHAs aTTECTAlMA 110 y4eOHOMY MpEeIMETY MPOBOAATCS B
cootBeTcTBUM C «llomokenneM o ¢opMax, MNEPUOTUYHOCTH, TMOPSIAKE TEKYIIEro KOHTPOJIs
YCIEBAEMOCTHU U MPOMEKYTOUHON aTTECTALIUN YUAILIUXCS».

2. [lmanupyemble 00pa3oBaTe/ibHbIE Pe3YJbTAThI

JINYHOCTHBIE pPe3yJIbTaThI

[TarproTHYEeCKOro BOCIIUTAHUS
- HEHHOCTHBIE OTHOLLIEHUS! K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJIEAUIO,
MOHMMAaHUS 3HAUYEHUS XMMHUYECKON HayKH B JKU3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIA/IETh
JIOCTOBEPHON HMH(pOpMAIMEd O MEePeaOBHIX JOCTIKEHHUSIX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOMN
XUMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHUpa U 00IIECTBa;

I'paxxnanckoro BocnuTaHUs
- MPEJCTABIEHUS O COLMAJIBHBIX HOPMAax M MPaBWIAX MEXIMYHOCTHBIX OTHOLICHHH B KOJUJIEKTHBE,
KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Yy4eOHO-MCCIIEI0BATEIBCKOM,
TBOPYECKOM M IPYTrUX BUAAX ACSITEIbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOM AESITENbHOCTU
MIPU BBHITIOJTHCHUH YYEOHBIX, IMMO3HABATEIBHBIX 3aJ1a4, BBITIOJHEHUM XUMHYECKHX JKCIEPUMEHTOB,
CO3/IaHUU Y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHIO U B3aHMOTIOMOIIIM B MPOIIECCe ITOM
y4eOHON JeATEeNTbHOCTH; TOTOBHOCTH OIICHMBATh CBOE MOBEICHHUE M TMOCTYNKHA CBOUX TOBAPHINEH C
MO3ULMY HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIIEACTBUI NTOCTYIIKOB;

[leHHOCTH HAYYHOTO MIO3HAHMS
- MHPOBO33PEHUYECKUE IPEICTABICHUS O BEIIECTBE M XUMHUYECKOM pEAKLUHUH, COOTBETCTBYIOLIUX
COBPEMEHHOMY YpPOBHIO PAa3BUTHSl HAYKM M COCTABISAIOIIMX OCHOBY JUISl MOHUMAaHHUS CYIIHOCTH
HAyYHOM KapTHHBI MUPA; TPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS MPHUPOJHI,
B3aHMOCBS35X YEJIOBEKA C MPUPOJHOM CPEAO, O POJIM XUMHUU B MMO3HAHUH 3THX 3aKOHOMEPHOCTEH;
- TMO3HaBaTeIbHbIE MOTHBBI, HATIPABICHHBIC HA MOJTYYCHHE HOBBIX 3HAHWUU M0 XMUMHH, HEOOXOJIMMBIX
UIs OOBSICHEHUs HAOIOAACMBIX TIPOIECCOB W SBJICHHH, IMO3HABATEIBHOW, WHOOPMAIMOHHOW U
YUTATEIBCKON KYIBTYphl, B TOM YHCII€ HaBBIKOB CaMOCTOSITEILHON paboOThl C yueOHBIMU TEKCTaMH,
CIIPaBOYHOM JIUTEPATYPOH, TOCTYMTHBIMH TEXHUUECKIUMHU CPEICTBAMHU HH(POPMAIIMOHHBIX TEXHOJIOTHIA;



- UHTepec K OOYy4YeHHI0 M [MO3HAHUIO, JIO0O3HATENLHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM0ooOpa30BaHMIO, MPOEKTHONW M HCCIEIOBATEIBCKON JIEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPAaBICEHHOCTH U YPOBHSI 00y4YEeHHsI B TajIbHEHIIEM;

DopMUPOBAHUS KYIBTYPbI 310POBbsI
- OCO3HaHHE IIEHHOCTH >XU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBBIO, YCTAHOBKHU Ha
3I0pPOBBIA 00pa3 >KU3HHU, OCO3HAHUS TMOCJIEACTBUI U HEMPUSATHS BPEIHBIX IMPHUBBIUEK (YIMOTpeOICHUS
aJKOTOJIsl, HAPKOTHUKOB, KYpPEHHs), HEOOXOJUMOCTH COOIIOJACHMS TpPaBHI O€30MaCHOCTH TMpH
o0palleHny ¢ XUMUICCKUMH BEIIECTBAMU B OBITY U peaabHOU KHU3HU;

TpynoBoro BocnuTaHus
- MHTEpPEC K MPAKTUICCKOMY M3yYeHHUIO0 Mpodeccuil U Tpyaa pa3IMdHOTO POJa, YBAXKCHHUE K TPYAY H
pe3ynbTaTaM TPYIOBOW AESATEIBHOCTH, B TOM YUCJE HAa OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUM 1O
XUMHUH, OCO3HAHHOTO BHIOOpAa MHIWBHUIYAIBHOW TPACKTOPUHU TMPOJMOJDKCHHS 00pa3oBaHUS C y4ETOM
JUYHOCTHBIX HHTEPECOB M CIHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH;
yCHenHol mpodhecCHOHATBHON ACATEIPHOCTH W Pa3BUTHSA HEOOXOIUMBIX YMEHHH; TOTOBHOCTh
aJanTUPOBAThCA B MpodeccCHOHANBHON cpejie;

DKOJIOTUYECKOTO BOCITUTAHUS
- DKOJIOTUYECKH IIeNIeCO00pa3HOe OTHOIIEHHE K MPUPOJIe KaK NCTOYHHKY JKU3HH Ha 3eMIie, OCHOBE €¢
CYLIECTBOBAHUS, MOHUMAaHMs [IEHHOCTH 30pOBOro M 0e30macHOro odpasa >KM3HU, OTBETCTBEHHOTO
OTHOIIICHUSI K COOCTBEHHOMY (U3MYECKOMY M TICUXUYECKOMY 3I0pPOBBIO, OCO3HAHHS IEHHOCTHU
coOirofieHHsI paBUil 0€30MacHOro MOBEAEHUS MPH padoTe C BEUIECTBAMM, a TaKXKE B CUTYalUSAX,
YIPOXKAIOUIUX 30POBBIO U KU3HHU JIIOJIEH;
- CHOCOOHOCTH NPUMEHATh 3HaHMs, MOJy4daemble IMPU U3YYEHUHM XUMUH, JId pELIeHUs 3ajad,
CBA3AHHBIX C OKPYKAIOIIEH IPUPOJHOM CpEelOi, NOBBIIICHUS YPOBHS 3KOJIOIMYECKON KYJIBTYPBI,
OCO3HaHHUS TJI00AJBHOIO XapakTepa SKOJIOTMYECKUX MPOOJIeM W MyTeill WX pelleHHs MOCPEeICTBOM
METOJOB XMUMHH, SKOJIOTUYECKOTO MBILIUICHHS, YMEHHSI PYKOBOJICTBOBATHCS MM B IO3HABATEIILHOM,
KOMMYHHUKATHUBHOW U COLMATbHOMN MPAKTUKE.

MeTanpeameTHble pe3yJabTaThl

[To3naBaTenbHbIE YHUBEPCAIbHBIE YIeOHbIE 1eHCTBUS

baz3oBrie Jorndeckue aeHCTBUS:
- YMEHHUS UCIOJIb30BATh MPUEMBI JJOTUYECKOTO MBILIJIEHUS IPU OCBOEHUHU 3HAHUI: PACKPBIBATh CMbICI
XUMUYECKUX TTOHATUH (BBIICIATh MX XapaKTEepHbIC MPU3HAKH, YCTAHABINBATH B3aUMOCBSI3b C IPYTUMU
MOHSITUSIMH), UCTIONB30BaTh TOHATUSA Ui OOBSCHEHHUS OTICNBbHBIX (DAKTOB U SIBICHUI; BBIOUPATH
OCHOBAHHUS W KPUTEPUH I KIacCUPUKAIMK XUMHUYECCKUX BEIICCTB W XHUMHUYECKUX PEaKIIUA;
YCTaHABIMBATh MPUYNHHO-CJICICTBEHHBIC CBS3U MEXKIY OOBEKTAMHU H3yUEHUS; CTPOUTH JOTHYECKHE
paccyxaeHus (MHIYKTUBHBIE, IeTYKTUBHBIC, 10 aHAJIOTHHN); ACJIaTh BBIBOJIBI U 3aKITIOUCHUS,
- YMEHHME TMPUMEHITH B TIpollecCe€ TMO3HAHUA TMOHATHUS (MPEIMETHbIE M METalpeJIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIH, WCIOJIb3yeMble B XHMHH, MPEOOpPa3OBBIBATh IIIHPOKO
MPUMEHSAEMbIE B XUMHUHU MOJICNIbHBIE MPEJCTABICHUA - XMUMHYECKUMH 3HAaK (CHUMBOJI 3JIEMEHTA),
xuMudeckass GopMysa U ypaBHECHHE XUMHUYECKON pPEakIMM - MPU PElIeHUH y4eOHO-TI03HABATEIbHBIX
3a/1ay; C y4€TOM STHUX MOJENIbHBIX MPEICTABICHUN BBISBIATH M XapaKT€pPU30BaTh CYIIECTBEHHBIE
MIPU3HAKH M3y4aeMbIX OOBEKTOB - XUMHUUYECKHX BEIIECTB M XMMHUYCCKUX PEAKIIMi; BBIABIATH 0OIINE
3aKOHOMEPHOCTH, MPUYMHHO-CJICACTBEHHBIC CBS3M U TMPOTHUBOPEUHS B H3y4ae€MbIX IIpolieccax MU
SIBJICHUSIX; TpeJiaraTh KPUTEPUU [UJI BBISBICHUS H3THUX 3aKOHOMEPHOCTEW M MPOTUBOPEUMI;
CaMOCTOSITENILHO BBIOMpaTh CHOCOO pemieHus ydeOHOW 3ajaud (CpaBHUBATH HECKOJIHKO BapHAHTOB
pelieHus1, BEIOMpaTh HanOoJIee MOAXOAIINN C YIETOM CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPUEB);

basoBrle nccaeoBaTeIbCKHUC ACHCTBHS:
- YMEHHME HCIOJIb30BaTh IMOCTABICHHBIE BOMPOCHl B KAa4ECTBE MHCTPYMEHTA MO3HAHMS, a TAKXKE B
KAaueCTBE OCHOBBI IS (DOPMHPOBAHUS THIIOTE3bI IO TPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHU;
- MpuOOpeTeHHE OmbITa MO0 IUIAHUPOBAHMIO, OPraHU3allUd U TPOBEACHUIO YUYCHHUYECKHUX
SKCIIEPUMEHTOB: YMEHHUE HaOII0AaTh 3a XOJIOM IPOIecca, CaMOCTOSITENBHO MPOTHO3UPOBATH €ro
pe3ynbTaT, (opmynupoBaTh OOO0OIIEHHS UM BBIBOJABI 10 pe3yJbTaTaM MPOBEIACHHOTO OIIbITA,
HCCIIe0BaHUS, COCTABIIATH OTYET O MPOJICTaHHOM padoTe;
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Pa6otoii ¢ nuadopmarmeii:
- YMEHHE BHIOWpATh, aHAM3UPOBATh M MHTEPIIPETUPOBATh HH(DOPMAITUIO PA3INYHBIX BUAOB U (hopm
IIPEJCTABICHHS, TIOIY4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (Hay4HO-MIONYJISIpHAS JIUTEPATypa XUMHUUECKOTO
COJIepKaHMUs, CIIPABOYHBIE TIOcO0us, pecypchl MHTEepHETa); KPUTUYECKH OLIEHUBATh MPOTHBOPEUUBYIO
Y HEJJOCTOBEPHYIO MH(OpMAILHIO;
- YMEHHME MpPHUMEHATh Pa3IUYHBIE METOJBl W 3alpoChl MPH IMOHCKE M OTOOpe HHpOpMAIMU U
COOTBETCTBYIOUIMX JaHHBIX, HEOOXOIUMBIX JUIsl BBINOJHEHUs YYEOHBIX M IO3HABaTENbHBIX 3a/1adu
OTIPENIeJICHHOTO THIA; MPHOOpPETEeHHEe OmbITa B OONACTH HCIOJIB30BaHHUA WH(POPMAIIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTHH, OBJAJCHHUE KYJIbTYPOH AaKTMBHOTO MCIIOJIb30BaHMs pa3IMYHBIX
MOUCKOBBIX CHCTEM; CAMOCTOSITEIIFHO BBIOMPATh ONTHMAIBHYIO (OPMY TpeACTaBICHHUS WHPOPMAIHN
U WUIIOCTPUPOBATh pEIIaeMble 3a/la4d HECIOKHBIMU CXEMaMH, AMarpaMMaMHy, APYrUMH (hopMamMu
rpauK U UX KOMOUHAIUSIMU,
- YMEHHUE HCIOJb30BaTh M aHAIM3UPOBAThH B IpoLEcce yUYeOHOM U HcCae10BaTeIbCKON 1eATEIIbHOCTH
WHPOPMALIMIO O BIMSHUU TPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBA M TPAHCIIOPTa HA COCTOSHHE
OKPY’KaIOILEeH IPUPOTHON CPENBL;

KomMmyHUKaTHBHEBIE YHUBEPCATIbHBIC YUeOHbIC JEHCTBHS:
- YMEHHE 3aJ]aBaTh BOMPOCHI (B XO/€ JUaiora W/Uik JUCKYCCUH) MO CYIIECTBY OOCYXIIaeMOU TEMBI,
(bopMynHMpOBaTh CBOU MPEAJIOKEHHSI OTHOCUTENIBHO BBITIOJIHEHUS MPEAJIOKEHHOM 3a1auH;
- YMEHME MpEJCTABIATh IOJIYYEHHBIC pPE3YyIbTaThl MO3HABATEIBHOM JEATENIBHOCTH B YCTHBIX H
MUCbMEHHBIX TEKCTaX; J€JaTh MPE3EHTALMIO Pe3yJbTaTOB BBINOJIHEHUS XUMHUUYECKOT0 3KCIIEPUMEHTa
(;maboparopHOro oOImbITa, J1a00paTOPHOM PAabOTHI MO MCCIEIOBAHHIO CBOMCTB BEIIECTB, Y4eOHOTO
MIPOEKTA);
- yMeHHUs Yy4yeOHOro COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM I1O3HABATEIbHOM U
HCCJIEI0BATENILCKON EATEIbHOCTU IIPU PELICHUH BO3HUKAIOLIMX MPOOJIEM Ha OCHOBE ydeTa OOLIUX
MHTEPECOB M COIJIACOBAHMS NO3ULUH (00CYyXIeHHs, OOMEH MHEHHMSIMH, «MO3TOBBIE LITYPMBI»,
KOOpJIMHAIMSI COBMECTHBIX JEMCTBUH, ONpe/eseHne KPUTEpUEB IO OLEHKE KayecTBa BHIIOJIHEHHON
paboThl U Apyrue).

PeryisiTuBHbIe yHUBepcaIbHbIe YueOHbIE AeiicTBUS:

- yYMEHHME CaMOCTOSITENIbHO OIpeNessaTh LEId JeATeIbHOCTH, IJIaHUPOBaTh, OCYLIECTBIATD,
KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOKO JESATENBHOCTH, BEIOMpATh Hambosee
s dexTuBHBIE CITOCOOBI pelieHrs Y4eOHBIX W MO3HABATENBbHBIX 3a7a4, CAMOCTOSITEIIHHO COCTAaBIISAThH
WM KOPPEKTUPOBATh MPEJIOKEHHBIM alrOPUTM JEUCTBUN MNpU BBHIMNOJHEHUU 3aJlaHUM C Y4E€TOM
MOJIyYEHUSI HOBBIX 3HAHUM 00 H3yyaeMbIXx OOBEKTaX - BEIIECTBAX U pEaKLUsAX, OLEHUBATh
COOTBETCTBHUE IMOJIYYEHHOTO pe3yJbTara 3asBICHHOM 1€JIM, YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATh
KOHTEKCTBI, Ipe/ijlaraéMble B YCIIOBUH 3aJaHUM.

IIpeamMeTHBIE pe3ybTaThI

K xoniy oOyuenus B 8 kjacce y yuamierocs Oyny copMUPOBaHBI CIEAYIONUE TPEIMETHBIC
pe3yIbTaThI IO XUMHUU:
- pacKpbIBaThb CMBICI OCHOBHBIX XHMHYECKUX IOHSATHHA: aTOM, MOJEKyJa, XUMHUYECKHUN DIIEMEHT,
MPOCTOE BEIIECTBO, CJIOXKHOE BEHIECTBO, CMECh (OJHOPOIHAsS W HEOJHOPOJIHAs), BAJICHTHOCTD,
OTHOCHUTEINIbHAsl aTOMHAasi M MOJEKYJIspHas Macca, KOJMYECTBO BEIIECTBa, MOJIb, MOJISIpHAs Macca,
MaccoBasi [JOJIl XUMHYECKOTO DJJIEMEHTAa B COCJAMHEHWH, MOJIAPHBIA O0BEM, OKCHI, KHCIOTA,
OCHOBAaHHE, COJb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCICHHS, XHUMHUYECKas peakuus,
KiIaccu(UKalusl peaKIMid: PEeaKIH COCJAMHEHUS, PEaKIUH pPas3JIOKCHHs, PEaKIMH 3aMEIeHHs,
peakiu oOMEHa, PK30- W DHIOTEPMHUYECKHE PEaKIMW; TeIioBoi 3¢ ekt peakuuu; sapo aToma,
AJIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOWTalb, PAaaUyC aToMa, XUMHUYECKass CBs3b, MOJSIpHAs W
HETOJISIpHAasi KOBAJCHTHAsl CBs3b, MOHHAsl CBs3b, MOH, KAaTHOH, aHWOH, PAacTBOp, MaccoBas JOJIs
BellecTBa (MPOIEHTHAS KOHIICHTPAIUS ) B PACTBOPE;
- WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHUH M MPHUMEHSTH 3TH TOHATHS IPH
OIMCAHHUH BEIIECTB M UX MPEBPAIlCHUII,
- HCIOJNIb30BaTh XHMHYECKYI0 CHMBOJIMKY Ui COCTaBJeHHs (OpPMYIT BEIIECTB M ypPaBHEHUH
XHUMUYECKHX PEaKIIuii;



- OINpenesiATh BAJIEHTHOCTh AaTOMOB 3JEMEHTOB B OMHApPHBIX COEJUHEHHUSX; CTENEHb OKHUCIECHHS
AJIEMEHTOB B OHWHApHBIX COEJUHEHMSX; MPHUHAJJIEKHOCTh BEUIECTB K OINPEACICHHOMY Kiaccy
COeMHEHUN 1Mo (GopMynaM; BUJ XUMHYECKOH CBSA3M (KOBaJEeHTHAas W MOHHAs) B HEOPraHMYECKUX
COEIMHEHUSIX;

- packpeiBaTth cMbici [leproguueckoro 3axona J[.M. MeHneneeBa: 1eMOHCTpUPOBAaTh IOHHMAHHE
MIEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX JIEMEHTOB OT UX IOJ0XKeHus B [lepuonnueckoin
CHUCTEME; 3aKOHOB COXPAaHEHHMS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
y4eHus, 3aKoHa ABOrajpo;

- ONHUCHIBATHh M XapakTepuszoBaTb TaOMMuHyto (opmy [lepuonndyeckoit CUCTEMbl XMMHUYECKHX
AJIEMEHTOB: pa3NIuyaTh MOHATUS «TJaBHasg noarpynna (A-rpymma)» u «mnobouHas noarpynna (b-
rpymnmna)», mMajisle U OOJIbIINE NMEPHOAbI; COOTHOCHTh OOO3HAUYEHHUs, KOTOPbIE MMEIOTCS B TaOJMIe
«Ilepuonnueckas cucrtema xumudeckux dsnemeHtoB J.M. MeHgeneeBa» ¢ YMCIOBBIMHU
XapaKTepUCTUKAMHU CTPOSHHsSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsi sijipa, oOliee 4ucio
AJIEKTPOHOB U paclpeAesieHUe X MO IEKTPOHHBIM CIIOSIM);

- KJlaccu(pUIUpPOBaTh XMMHUYECKUE 3JIEMEHThI; HEOPraHMUECKUE BEIECTBA; XMMHUYECKHE peakiuu (1o
YHCIIy U COCTAaBY YYacTBYIOIIMX B pEAKLIMU BEUIECTB, MO TEIIIOBOMY 3D (DEKTY);

- XapakTepu3oBaTh (ONHUCHIBaTh) OOILIME XMMHUYECKHE CBOMCTBA BEIECTB pa3IMYHBIX KJIACCOB,
MOATBEPKJasl ONMCAHWE IPUMEpPaMU MOJICKYJISPHBIX YPaBHEHHH COOTBETCTBYIOIIMX XHMHUYECKUX
peakiuii;

- IPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4E€CTBEHHOI'O COCTABA; BO3MOXXHOCTH
IIPOTEKAHUSI XUMUUECKUX MPEBPAIIECHUN B Pa3INUHBIX YCIOBUSX;

- BBIYUCJIATH OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYKO MAacChl BEIIECTB; MAaCCOBYIO JOJIIO
XMUMHYECKOT0 3JIEMEHTa 0 (popMysie COeMHEHUS; MAaCCOBYIO JTOJIIO BEIIECTBA B PACTBOPE; IPOBOIUTH
pacydeTsl 10 YPaBHEHUIO XUMHUYECKOM peaklnu;

- NPUMEHITh OCHOBHBIE OINEPALMH MBICIUTENIBHON JEATEIbHOCTH - AHAIM3 M CHHTE3, CPaBHEHHE,
000011eHNe, CUCTEMATU3ALUIO, KIACCU(DUKAIINIO, BBISIBICHUE IPUYUHHO-CIIECTBEHHBIX CBSI3EH - IS
U3Y4YEHHUs CBOMCTB BEIIECTB M XMMMUYECKHUX PpEAKLUH; €CTECTBEHHO-HAy4YHbIE€ METOJbI IO3HAHUS -
HaOJ0IeHNe, U3MEPEHNE, MOJIETIMPOBAHUE, SKCIIEPUMEHT (peasIbHbIN 1 MBICICHHBIH);

- CJIe0BaTh NpPaBWJIaM MOJb30BAHUS XMMHYECKOH MOCYIOW M JabopaTopHBIM 00OpYHZOBaHUEM, a
TakXe IpaBUjaM OOpalleHUs] C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKLMSIMM IO BBIIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB 110 MOJIYYESHUIO U COOMPAHUIO Ta3000pa3HbIX BEMIECTB (BOAOPOAA
U KUCJIOPOJa), IMPHUTOTOBJIEHUIO PACTBOPOB C OINpPENEJICHHOW MaccOBOM J10JIeil pacTBOPEHHOrO
BELIECTBA; IJIAHUPOBATh M IMPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PAaCTBOPOB
I1eJI04YeH U KUCIIOT ¢ IOMOLIbIO MHANKATOPOB (JakMyc, peHonpTanenH, MeTHIOpaHK U Ip.).

K koHity obydyenus B 9 kJacce y yyaiierocs 0yay copmMupoBaHbl CleayrolIue MpeaMeTHbIE
pe3yabTaThl IO XUMHHU:
- pacKpbIBaTh CMbICI OCHOBHBIX XMMUYECKHX MOHATHI: XUMUUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KAaTHOH, aHHWOH, NPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTD,
CTETIeHb OKHCIICHUS, XMMHUYECKas pPEeaklvs, XMMHUYECKasl CBS3b, TEIUIOBOM 3G (EeKT peakluu, MOJb,
MOJISIDHBI  00BEM, PpacTBOpP; DSJEKTPOJHUTHI, HEIIEKTPOJIHTHI, AIIEKTPOIUTHYECKAs JTUCCOLMAIINS,
peaklMu HOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMBbIE
peakluu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMH, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIEHUE U
BOCCTaHOBJICHHE, AaJJIOTpPONus, aM(pOTEpPHOCTh, XHMHUYECKas CBs3b (KOBAJIEHTHAs, WOHHAs,
MeTayIn4yeckas), KpucTajuinyeckasi pelieTka, KOppo3Hus METAJIOB, CIIABbl, CKOPOCTb XUMHUYECKOM
peakuuu, npeaenbHo nonyctumas konmnentpamus (I11K) Bemectsa;
- WUTIOCTPUPOBATh B3aMMOCBSI3bh OCHOBHBIX XUMHUYECKUX MOHSATUN W MPUMEHATH 3TU MOHATUS TPU
ONMMCAHUU BEUIECTB U UX NMPEBPALIECHUN;
- HUCIOJIb30BaTh XHUMHUYECKYIO CHUMBOJIMKY JJII COCTaBiI€HUS (QOpMYJl BELIECTB M YpaBHEHUM
XUMUYECKUX PEAKIUN;
- ONPEJENATh BaJICHTHOCTh M CTETIEHb OKUCJIEHHSI XUMUYECKUX JIEMEHTOB B COEITMHEHUSIX PAa3TUYHOTO
COCTaBa; MPHUHAAJIEC)KHOCTh BELIECTB K OMNPEICIICHHOMY KIIAcCy COEAMHEHHH 1o Qopmynam; BHJI
XUMHUYECKOH CBSI3M (KOBAJICHTHAs, HOHHAs, METAJUIMUECKasl) B HEOPTaHUYECKUX COETMHEHUSX; 3aps]l



MOHA M0 XUMHUYECKOU (popmyrie; XapakTep cpelbl B BOJHBIX paCTBOpaX HEOPTaHUYECKUX COEUHEHUH,
THUI KPUCTAJUTMYECKOHN pEeUIeTKH KOHKPETHOTO BEIIECTBA;

- packpeiBath cmbica llepuonmyeckoro 3akona JI.MI. MenaeneeBa W JI€MOHCTPUPOBATH €ro
MOHMMAaHMEe: ONKCHIBATHh M XapakTepuszoBaTh TaOnmmuHylo Qopmy Ilepnonndeckoit CcCHUCTEMBI
XUMHUYECKUX DJEMEHTOB: pa3nuyaTh MOHATHS «TJaBHas noAarpynma (A-Tpymnma)» U «1moOodHast
noarpynna (b- rpynna)», Masbie 1 OOJIbIINE NEPUOBI; COOTHOCUTH 0003HAUEHUS, KOTOPbIE UMEIOTCS
B MEPUOJUYECKON Tabiuile, C YHCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XHMHYECKUX
AJIEMEHTOB (COCTaB | 3apsif sjpa, o0IIee YHCIO AIIEKTPOHOB U PACIIPENIEICHUE MX 10 AJIEKTPOHHBIM
CJIO0SIM); OOBACHSTH OOIIME 3aKOHOMEPHOCTH B MU3MEHEHHH CBOMCTB AJIEMEHTOB U MX COCIUHEHUI B
npeenax MajiblX MEPUOIOB U IVIaBHBIX MOATPYII C YUETOM CTPOCHHUS UX aTOMOB;

- KJ1accu(pUUUpPOBaTh XMMHUYECKHE 3JIE€MEHTHI; HEOPraHMYECKUE BELECTBA; XMMUYECKUE pPeakluuu (110
YHUCIy M COCTaBY YYAacTBYIOLIMX B pEAKLMU BEIIECTB, MO TEIUIOBOMY 3()QeKTy, Mo H3MEHEHHIO
CTETICHEH OKUCIIEHUs] XUMUUYECKUX HJIEMEHTOB);

- XapakTepu3oBaTh (OMHCHIBaTH) OOIMME W CHEMU(DUUESCKHE XHUMHUUYECKHE CBOWMCTBA MPOCTBIX M
CJIOKHBIX BEIECTB, MOATBEPXKIasi OMHUCAHWE NpPUMEpPaMU MOJEKYISIPHBIX M HMOHHBIX ypaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKUAX PEAKIIHIA;

- COCTaBJIATh YpaBHEHHUsS AJIEKTPOJIMTUUYECKOM JHUCCOLMAIMM KHCIIOT, IIeJI04Yeld U CoJied; MOJHbIE U
COKpAIllEHHbIE YpaBHEHHUS peakUui HOHHOTO OOMEHa; ypaBHEHHUS peakUui, MOATBEPKIAOLINX
CYIIECTBOBAHUE TEHETHUYECKON CBSA3U MEXKIY BEILIECTBAMU PA3JIMUHBIX KJIACCOB;

- pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM COCTaBJICHHUS
AJIEKTPOHHOTO OajlaHca 3TUX PEaAKIIHA;

- MPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT MX CTPOEHHUS; BO3MOXKHOCTH IMPOTEKAaHUs
XUMHYECKHUX TPEBPAIICHUN B PA3IMYHBIX YCIOBUSX;

- BBIYUCIIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BEILECTB; MAacCOBYIO JOJIIO
XMUMHYECKOT0 3JIEMEHTA 10 (POopMyJie COSTMHEHNUS; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE; IPOBOIUTH
pacyeTsl 110 ypaBHEHUIO XUMUYECKOM peaklnu;

- CJIeI0BaTh NpaBWJIaM MOJB30BAHUS XMMHYECKOH IMOCYyHol M J1a00OpaTOpHBIM 00OpyIOBaHHEM, a
TaK)Ke MpaBuiaM oOpalleHHus C BEUIECTBAMH B COOTBETCTBHM C WHCTPYKIMSIMH O BBIIOJHEHHIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB 110 MOJYYCHHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa
U YTIJIEKHUCIIOTO rasa);

- IPOBOAUTDH PEAKLUH, [TOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB PA3JIMYHBIX BELIECTB: paclO3HaBaTh
OMBITHBIM ITyTEM XJIOPHJI- OpOMUI-, HOAMA-, KapOoHAaT-, GocdaT-, CUIMKAT-, CYIb(}AT-, THIPOKCU-
MOHBI, KAaTHOHBI aMMOHHUS U WOHBI M3yYCHHBIX METAJJIOB, MPHUCYTCTBYIOLIME B BOJHBIX PacTBOpax
HEOPraHMYECKUX BEIIECTB;

- INPUMEHSTb OCHOBHBIE OINEPALMU MBICIUTEIBHON JEATENBHOCTH - aHAJIW3 U CUHTE3, CPAaBHEHHUE,
0000111eHIe, CUCTEMATH3aIINIO, BBISBICHUE IPUUUHHO-CIIECTBEHHBIX CBSI3€H - ISl U3yYEHUS CBOMCTB
BEIIECTB M XWUMHUYECKUX pEaKIHii; eCTeCTBEHHO-HAy4Hble METOJbl TO3HAHUS - HaOIIOJCHHE,
U3MEpEHUE, MOICIMPOBAHUE, IKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBIN).

3. TemaTuueckoe IJIAHUPOBAHUE

8 kiace
KoJsmm4ecTBo 4acoB Bcero
I'D‘li HaunMeHoBaHMe pa3aeioB M TeM POrPpaMMBbl Beero KonTtpoabHbie IIpakTHyeckue
padoThI padoThI
1. | lepBoHAYAJBHBIE XUHMHYECKHE MOHSITHSI 20
11 Xumus - BaKHAS 00JIaCTh ~ ©CTECTBO3HAHHUS U 5 1
MIPAKTHYECKOU IeATEIBHOCTH YeJI0BEKa
1.2. | BemecTBa 1 XUMHYECKUE PEAKLIUH 15 1
2 Ba:xkHeiiliue mnpeacTaBUTEId  HEOPraHU4YeCKHX 30
BEIIECTB
2.1. | Bosnyx. Kucnopon. [Tonstre 06 okcumax 6 1
2.2. | Bogopon. [ToHsTHE O KUCITIOTAX U COJAX 8 1
2.3. | Boga. PactBopsl. [TonsiTie 06 0ocHOBaHHMSIX 5 1 1




2.4. | OCHOBHbIE KJIaCChl HEOPraHUYECKUX COCTUHEHHUH. 11 1 1
Ilepuoaunyecknii 3axon u [lepuoanyeckas cucrema
3 xumMudeckux 3jdemenToB JI. WM. MenaeieeBa. 15+3
" | Ctpoenne aTOMOB. Xumuueckas CBSI3b.
OKHCINTETHLHO-BOCCTAHOBUTEIbLHBIE PeaKkuu
[Mepuoanueckuii 3axkon u Ilepwommueckas cucrema
3.1. | xumnueckux  onmemenrtos  J[. U, Mengeneesa. | 7
Ctpoenue aroma
392 Xumuueckast CBSI3b. OKUCIUTEHHO- 843 1
BOCCTAHOBUTEIIHHBIC PEAKIIUU
PeszepBHOE Bpems 3
OO11ee KOIMYECTBO YaCOB I10 MPOrpaMMe 68 4 5
9 knace
N KosinyecTBo 4acoB Bcero
I /;1 HaunMeHoBaHMe pa3aesioB M TeM NPOrPaMMBbl Beero KoHTposabHbIe IIpakTH4eckue
padoThI padoThI
1. | BemecTBO 1 XUMHYECKHE PEAKIINT 17
11 [loBropennie w yriyOJeHWe 3HAHWHA OCHOBHBIX 5 1
paznenoB Kypca 8 kiacca
1.2. | OcHOBHbIEC 3aKOHOMEPHOCTH XUMHUYECKHUX PEAKIIHIA 4
13, ONEKTPONHUTUYCCKAsT  JTUCCOIMAIUs.  XUMHUYECKHUES 8 1 1
peaKIuu B pacTBOpax
2. | HemeTa/ipl M HX COETUHEHHUSA 25
21 OOmiasi XapakTepUCTHKa XUMHYECKUX JJIEMEHTOB 4 1
VIIA-rpynnsl. ["anorenst
29 OO0mass XapakTEepUCTUKA XUMHUYECKHX OJICMECHTOB 6
VIA-rpynmel. Cepa u €e COeqUHEHUS
23 OO01mas XapakTepUCTHKA XUMUYESCKHUX JIEMEHTOB VA- 7 1
rpynmsl. A30T, pochop 1 UX COSAMHEHNUS
24 OO0mass  XapakTepUCTHKA XUMIYECKHX  OJIEMEHTOB | o 1 2
IVA-rpynnsl. Yriepos u KpeMHUM U UX COSTUHEHUS
3. | Mera/LIbl M X cOeIMHEHHSA 20
3.1. | OOmume cBOMCTBA METAILIOB 4
3.2. | Baxueiinme MeTaJJIbl U MX COCAMHEHUS 16 1 2
4. | XuMus 1 OKpyKamomas cpeaa 3+3
4.1. | BemecTBa 1 MaTepualbl B )KH3HH YeJIOBEKa 3+3
PesepBHOE Bpems 3
Oo11ee KOIMYECTBO YacOB MO IPOrpaMme 68 4 7

4. Conep:xaHue y4eOGHOro nNpeamMera

8 kiacce
(68 uacoB)

Ilepsonauanvnvie xumuueckue nOHAMUA
[Ipenmer xumun. Ponp xuMuu B KuU3HU YenoBeka. Tena u BemecTBa. PU3nueckue CBOKCTBA
BEIIECTB. ArperaTHoe cocTosiHue BemiecTB. [IoHsSTHE O MeTomax MO3HAHUS B XUMHUHU. XUMHUS B
cucteme Hayk. UucTtole BemecTBa u cmecu. CriocoObl pazeneHus cMecei.
ATOMBI U MOJICKYJIbl. XUMHUYECKHE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX 3JeMEeHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.
Xumuyeckass Gopmyna. BadeHTHOCTP aTOMOB XHMHUYECKUX JJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocTaBa BemiecTB. OTHOCUTENbHAS aToMHas Macca. OTHOCHUTENbHAS MOJIEKYJIIpHas Macca. Maccoast
JIOJISI XUMHUYECKOI'0 3JIEMEHTAa B COCTMHEHUH.




®u3znueckue W XUMHUYECKHE SBJICHHA. XHMHUYECKas peakuuss U €€ IPU3HAKU. 3aKOH
COXpPAaHEHHsS Macchl BEUIECTB. XUMHUYECKHE YypaBHeHHUs. Kiaccupukanus XUMHYECKHUX peakuui
(coenuHeHwMs, pa3I0KEeHHs, 3aMEILICHUS, OOMEHa).

XUMHUECKUH SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW IOCYNOH, C NpaBHiaMu pabOTHl B
nabopaTopu U TpueMaMu oOpaileHusi ¢ JabopaTopHBIM 00OpPYIOBaHHEM; M3yYEHHE M OMHCAHUE
(¢u3NYECKUX CBOWCTB OOpa3ll0B HEOPraHMYECKUX BEUIECTB; HaOMIoAeHHE (U3MYECKUX (ILIaBJICHUE
BOCKa, TasHHE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUTIEHHE U KOHAEHCAIWs BOJbI) U XUMHUYECKUX
(ropeHue cBeuyu, MPOKAIMBAHUE MEIHOM MPOBOJIOKU, B3aUMOJCHCTBUE MeJa C KUCJIOTOW) SIBICHUH,
HAOJIIOJICHWE W OMNKCAaHWE TMPU3HAKOB MPOTEKAaHUS XHMUYECKUX peakiuil (pa3iokeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJOpUAOM Oapusi, paznoxeHue rugpokcuga meau (II) mpu
HarpeBaHMHU, B3aUMOICHCTBHE kene3a ¢ pacTBopoM cosr Meau (I1)); nuzyuenue cnoco0oB pasnieneHus
cMeceil (C TOMOIIbIO MarHuTa, (UIBTPOBAaHME, BBIApUBAHUE, IUCTWILISALMUSA, Xpomartorpadus),
IIPOBE/ICHNE OYMCTKU MOBAPEHHOM COJM; HAOIIOEHUE U ONKCAHHE PE3YyIbTAaTOB MPOBEJCHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUSI MacChl; CO3/IaHUE MOJIENIEH MOJIEKYI (IIapOCTEPIKHEBBIX ).
Basicneiimuue npedcmagumenu HeopeanuuecKux eeuiecme

Boznyx - cmech razoB. CoctaB Bo3nyxa. Kuciopoa - 371€MEHT M IPOCTOE BELIECTBO.
Haxoxnenue xucnopoga B mpupojne, (QpU3MUYECKHEe U XUMUYECKHE CBOWCTBA (peakluu TOPEHHUS).
Oxcupnpl.  Ilpumenenune xkuciopona. CrocoObl TMoylyueHUs KHclopona B jaboparopuu U
MpOMBINUIEHHOCTH. KpyroBopoT kucimopoaa B mpupoae. O30H - amIoTpomHas MOAH(PHUKAIUSL
KHCIIOpO/1a.

TemnoBoil 3¢p¢dekT XuUMUUECKOM peakuuu, TEePMOXUMHYECKHE YpaBHEHHs, 0JK30- U
SHAOTEPMHUUYECKHE peaKluu. TOoIUIMBO: YToidb U MeTaH. 3arpsa3HeHue BO3/1yXa, YCHIICHUE TapHUKOBOTO
a¢dekTa, pa3pylieHre 030HOBOTO CIIOS.

Bogopon - anemenT u npocroe BemectBo. Haxoxaenue Bogoposa B mpupoje, puznyeckue u
XMMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI MoTydeHus. Kuciorsl u comu.

MounsipHblit 00BeM ra3oB. PacueTsl 0 XMMHUUYECKUM YPaBHEHUSM.

®dusnyeckue cBocTBAa BOAbl. Boma kak pactBoputens. PactBopel. HacelmeHHble u
HEHaCBILIEHHbIE pacTBOPBL. PacTBOpHMOCTH BeliecTB B Bojie. MaccoBasi 1011 BElIecTBa B pacTBOPE.
Xumnyeckue cBoiictBa Bonabl. OcHoBaHusA. Poib pacTBOpOB B MNPHUPOAE M B KU3HM YEJIOBEKa.
KpyroBopot Bozbl B ipupojie. 3arps3HeHre NPUPOAHbIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX BO/I.

Knaccudukanus Heopranmueckux coefauHenuil. Oxcunpl. Kiaccuduxanms OKCHAOB:
coyieoOpa3yromue (OCHOBHBIC, KHUCJIOTHBIC, aM(OTEepHbIE) W Hecojeobpasyromue. HomeHnkmarypa
okcu0B. PU3nuecKre U XMMUUYECKHE CBOMCTBAa OKCHIO0B. [losydueHne okcumos.

OcHoBanms. Knaccudukanus OCHOBaHMIA: TIENOYM W HEPACTBOPUMBIE  OCHOBAHUS.
Homenknatypa ocHoBaHuil. ®Pusnueckue M XUMHYECKHME CBOWCTBa oOcHOBaHWil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucior. Homenkmatypa kucinor. DuznyecKue M XUMHUYECKUE
cBoiicTBa KucaoT. Psg aktuBHoct MetaiuioB H. H. beketoa. [lonyuenue Kucior.

Comu. Homenknarypa coneil. @u3nueckne U XuMHUecKHe cBoiicTBa coneil. [Tomyuenue coneil.

['eHeTHUecKas CBsI3b MEXAY KJIACCAMHU HEOPTAHUYECKUX COCTUHEHUM.

XUMUYECKUI IKCIIEPUMEHT: KaUECTBEHHOE OIIPENEICHUE COAEPKAHUS KHCIOpOAa B BO3IYXE;
MoJlyueHue, coOupaHue, paclo3HaBaHUE M H3Y4YEHHE CBOMCTB KHCJIOpOJa; HaOIoJIeHue
B3aMMOJICHCTBUS BEIIECTB C KHCIOPOJOM M YCJIOBHUS BO3HMKHOBEHMSI M IPEKPAILECHUS TOPEHUS
(moxapa); 03HaAKOMJIEHHE C O0pa3lamMHu OKCHUIOB M OIMCaHHE MX CBOMCTB; MOJydeHHE, coOupaHHe,
pacro3HaBaHME W W3Y4YE€HHE CBOWCTB BojOpoia (TOpeHHe); B3aUMOJEHCTBUE BOAOPOJA C OKCHJIOM
Meau(11l) (BO3MOXHO WCHOJB30BAaHUE BHJIEOMATEpUATOB); HAOMIOACHHE OOpa3lOB BEIIECTB
KOJMYECTBOM | MOJb; UCCIEAOBAaHUE OCOOEHHOCTEH pPACTBOPEHMsI BEIIECTB C Pa3IUYHOU
PacTBOPUMOCTBIO; TPUTOTOBJICHHE DPACTBOPOB C OINPEIECICHHONM MacCcOBOM JI0JIEH PAacTBOPEHHOTO
BEIIECTBA; B3aUMOJICHCTBUE BOJBI C MeTaJlylaMH (HaTpUEM U KajibliueM) (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEpPHAIOB); OIpECIIEHHEe pPACTBOPOB KHUCIOT W IIENOYed C MOMOIIBI0 HHJIUKATOPOB;
UcclieoBaHNe 00pa3lloB HEOPraHWYECKUX BEIIECTB Pa3IMUYHBbIX KJIAccOB; HAOJIOJEHUE H3MEHEHHS
OKpAacKy MHAMKATOPOB B PAacTBOpPAxX KUCIOT M ILEI0Yel; u3ydeHue B3auMoaencTBus okcuna meau (JI)
C pacTBOPOM CEpPHOIM KHUCIIOTBI, KHUCJIOT C METaUIaMM, pEeaKUuil HeWTpalu3aluu; IOIydeHHE
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HEpPACTBOPUMBIX OCHOBAHWM, BBITECHEHHWE OJHOTO METajlla APYTMM M3 pAacTBOpa COJHU; PEUICHUE
AKCIIEPUMEHTAIBHBIX 3a7a4u 1o TeMe «Ba)kHele Ki1acchl HEOPraHUYEeCKUX COETUHEHUI.
Ilepuoouueckuit 3axkon u Ilepuoouueckasa cucmema xumuueckux nemenmos /[J.U. Menoeneesa.
Cmpoenue amomos. Xumuueckasn céa3v. OKucaumenbHo-60CCMan08UmMeNbHble PeAKUUU

[lepBble MONBITKH KiIacCU(PUKALUU XUMUYECKUX 3JIeMeHTOB. [loHsTHE O Tpymmax CXOIHBIX
3JIEMEHTOB (ILEJIOYHbIE U IEJIOYHO3EMENbHBIE METAJIbl, TaJOr€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEepHbIE OKCUIBI U TUAPOKCUIBL.

Ilepnonnueckuit 3akoH. [lepnonnueckas cucreMa xumudeckux anemeHTos .M. Menzaeneesa.
Koportkonepuoanast u niauHHonepuoaHast Gpopmsl [leproanueckoit CUCTEMbl XMMHUYECKUX 3JIEMEHTOB
J.N. Menneneesa. Ilepuobl u rpynmnbl. @U3HYECKHI CMBICI MTOPSAIKOBOTO HOMEpPA, HOMEPOB NIEPUOAA
Y TPYIIIBI 3JIEMEHTA.

Crpoenune aromoB. CoctaB aromMHbIX siep. M3oronbl. Dnekrponbl. CTpoeHUE 3JIEKTPOHHBIX
o0oJiouek aToMoB TepBbIX 20 xumuyeckux 3nemeHToB [lepuonuueckoii cucremsl [[.1. Menneneesa.
XapakTepuCTUKa XMMHYECKOTO 3JIEMEHTa II0 €ro mnojiokeHutro B Ilepuonmueckon cucreme 1.
Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUS paJuyca aTOMOB XHMUYECKUX 3JEMEHTOB, METaUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIINaM U IEpUoaaMm.

3nauenue Ilepuonnueckoro 3akoHa u Ilepuonnyeckoil cucTeMbl XUMHUYECKUX 3JEMEHTOB IS
pa3BuTHA Hayku U npaktuky. [I.1. Menzaenees - yueHbll U IpayKJaHUH.

Xumnyeckas cBs3b. KoBaneHTHast (mosisipHasi U HEMOJSIpHAsA) CBSI3b. DJIEKTPOOTPHULIATEILHOCTh
XUMHMUYECKUX 3JIeMEHTOB. MlOHHas CBA3b.

Crenenp okucneHusi. OKUCINUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. IIporeccsl okucieHus u
BOCCTaHOBJIEHUS. OKUCINTENN U BOCCTAHOBUTEIIN.

XUMUYECKUN HKCIEPUMEHT: H3y4yeHHEe OOpaslloB BELIECTB META/NIOB U HEMETaJUIOB;
B3aMMOJEHCTBUE TMAPOKCUIA LMHKA C DPACTBOPAMM KHCJIOT M IIEIOYEH; IPOBEJEHUE OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIHUl (ropeHue, peakuuu
pa3iIoXKeHus, COeIMHEHNS).

Meoscnpeomemmnuwie cea3u

Peanuzanus MeXnpeIMETHBIX CBA3EH NMPU U3YUYEHUU XMMHH B 8 KIIACCE OCYILECTBISIETCS Yepe3
UCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX MOHATUN, TaK M TOHATUH, SIBJISIOMIUXCS
CHUCTEMHBIMU JJIS1 OTJENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKIIA.

OO0mue ecTecTBEHHO-HAayYHbIe TMOHATHSA: HAY4YHbIH (DakT, TUIIOTE3a, TEOpHUs, 3aKOH, aHAJM3,
CHHTE3, KJacCU(UKaLUs, TepUOTUIHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEpPEHHE,
MOJIEJb, SIBJICHUE.

®usuka: Mmartepus, aroM, OJJIEKTPOH, TPOTOH, HEHUTPOH, HOH, HYKIWJ, H30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJIA, JIEKTPUUYECKUH 3apsijl, BEIIECTBO, TE€JIO0, O0BEM, arperaTHOE COCTOSTHUE
BEIIIECTBA, ra3, pU3HUeCKue BETUUNHBI, €IUHHUIIBI U3MEPEHHS, KOCMOC, TUTAHETHI, 3Be3/1b1, COJHIIE.

buonorus: hortocunTes, npixanue, ouocdepa.

I'eorpadust: armocdepa, runpocdepa, MUHEpAbl, TOPHBIE MOPOJIBI, MOJIE3HBIE HUCKOMAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 kJace
(68 uacos)

Bewecmeo u xumuueckasn peakyus

[lepuonuueckuii 3akoH. Ilepronuueckas cuctemMa xumudeckux snemeHToB [[.M. Menneneena.
Ctpoenue aroMoB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMHUYECKHUX BJIEMEHTOB MEPBBIX TpEX
MEepUOJIOB, Kalus, Kajdblid M WX COCAUMHEHUM B COOTBETCTBUHU C TIOJIO)KEHHEM »JJIEMEHTOB B
[Teproanyeckoil CUCTEME U CTPOECHUEM HX aTOMOB.

CTtpoeHue BelIeCTBa: BHUIbl XUMHUYECKOW CBA3U. THUMBl KPUCTAIIMYECKUX PEIIETOK,
3aBUCUMOCTH CBOMCTB BEIIIECTBA OT THUIA KPUCTAIUNIMUECKOU PEIIETKU U BUJIA XUMUYECKOM CBSI3H.

Knaccudukanust 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XUMUYECKUE CBOMCTBA BEIIECTB,
OTHOCAIIIMXCS K Pa3Iu4YHbIM KJIacCaM HEOPraHMYECKUX COCAWHEHUM, TEHEeTUYeCKass CBS3b
HEOPraHUYECKUX BEILIECTB.
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Knaccudukanus XUMHUYECKMX peakUuil MO pa3iMyHbBIM IpPHU3HAKaM (110 YMCIYy U COCTaBy
YYacTBYIOIIMX B PEAaKIUU BEIIECTB, IO TEIUIOBOMY 3((}EKTy, MO0 U3MEHEHHUIO CTENeHEH OKHCIEHUs
XMMHUYECKHX 3JEMEHTOB, 0 0OpaTMMOCTH, [0 YYacTHIO KaTalu3aropa). JK30- U 3HIO0TEPMHUUYECKHE
peakuuu, TEpPMOXUMUYECKUE YPaBHEHUS.

[lonsTe O ckopocTH XumHuecko peakuuu. IloHsTHEe 00 OOpaTUMBIX M HEOOpPATHMMBIX
XUMHUYECKUX peakuusx. [IoHATHEe 0 TOMOTreHHBIX U reTeporeHHbIX peakiusx. [loHsTre o XuMuyeckom
paBHOBecHH. DAKTOPBI, BIUAIOIINAE HA CKOPOCTh XMMHYECKON PEAaKIHMU U IMOJOKEHHE XMUMHUYECKOTO
paBHOBeCHS.

OKHUCIINTENIbHO-BOCCTAHOBUTENIbHBIE  PEAKLUMU, AJIEKTPOHHBIM  OalaHC  OKUCIUTENBHO-
BOCCTaHOBUTENbHON peakunu. CocTaBieHHE ypaBHEHUIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
C UCIIOJIb30BAaHUEM METO/1a AJIEKTPOHHOr 0 OanaHca.

Teopust 3NEKTPONUTUYECKON NUCCOIMALMU. ODJIEKTPOIUTHl U HEDNEKTPOIUTHL. KaTuoHsl,
aHUOHBI. MeXaHM3M JUCCOLMAILMU BEIIECTB C PA3NMYHBIMA BUAAMH XUMHUYECKOH cBs3u. CTeNeHb
nuccounanuu. CUIbHbIE U c1a0ble 3JEKTPOJIUTHI.

Peakuun noHHOTO OOMEHa. YCJIOBUS NPOTEKAaHUs pEaKIUil MOHHOTO OOMEHa, MOJHBbIE U
COKpalllcHHbIE HOHHbIE YypaBHEHHUs peakiuil. CBolcTBa KHUCIOT, OCHOBAaHUI M CcOJe B CBeTe
NPEJCTABICHUIA 00 3MEKTPOIUTHYECKON nuccornuanuu. KayecTBeHHbIe peakiiui Ha HOHBL. [loHsTHE O
TUIPOJIU3E COJIEH.

XUMUYECKUI JKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISAMU KPUCTAJUIMUECKUX PELIETOK
HEOPraHMYECKHUX BEILIECTB - METANIOB M HEMeTauloB (rpadura M anmasa), CIIOXKHBIX BELIECTB
(x7I0puaa HaTpusl); MCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKON pEakIMHM OT BO3AEHCTBUSA
pa3nUyHbIX (DAKTOpOB; HCCIEAOBAaHUE dJIEKTPOINPOBOJHOCTH PACTBOPOB BEIIECTB, Ipolecca
JMCCOLIMALIMU KUCIIOT, LIeNI0ueil 1 conel (BO3MOXKHO MCIIOJIb30BaHHE BHICOMATEPHAJIOB); IPOBEACHUE
OIIBITOB, WIIKOCTPUPYIOIINX [IPU3HAKY IPOTEKaHUs PeakLUii MOHHOro oOMeHa (0Opa3oBaHME OCajiKa,
BBIJICJICHHE Ta3za, OOpa3oBaHHE BOJbI); OIbITOB, WUIIOCTPUPYIOUIMX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pPEaKUMH (rOpeHue, peakLUuu pPas3JIoKEHHs, COEIMHEHMs); PpaclO3HAaBaHUE
HEOPraHMYECKHX BEIIECTB C IIOMOIIBIO KA4YECTBEHHBIX pEakUuMid HAa HOHBI; PELICHUE
JKCIIEPUMEHTAIBHBIX 3aa4.

Hememannwt u ux coeounenusn

OO0mas xapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEHEHU
okucneHus. CTpoeHune M (QU3MUECKHUE CBOICTBA NPOCTHIX BELIECTB - TaJION€HOB. XHWMHUYECKHE
CBOMcTBa Ha TmpuMepe xjopa (B3auMOJAEHCTBHE C MeTaljlaMd, HEMeTaJUIaMH, IeJ0YaMHu).
Xnoposogopoa. CosisiHast KHCI0Ta, XUMUYECKUE CBOMCTBA, NTOJIyYE€HUE, IPUMEHEHuE. JlelicTBre Xjiopa
U XJIOPOBOJOPO/Aa HAa OPraHMU3M 4YeJI0BeKa. BaxxHelmume XJIopuasl U UX HaX0XKICHHUE B IIPUPOJIE.

OOmas xapaktepuctuka 37eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHble cTeneHu okuciaeHus. CTpoeHue U pu3nueckre cBOMCTBA MPOCTHIX BELUIECTB - KMCIOPOa
U cepbl. AIJIOTpPONHbIE MOAM(DUKALMK KUCIOpOAa W Cepbl. XUMHUECKHME CBOMCTBA CEpBHI.
CepoBoziopoJl, cTpoeHHe, (PU3NUECKUEe U XUMHUUYecKue cBoiicTBa. OKCHJBI Cepbl KaK MPEJCTaBUTENN
KHUCJIOTHBIX OKcuAoB. CepHas KHCIIOTa, (U3MYECKHMEe W XUMHYECKHE CBOWCTBa (0OIIMe Kak
NPEJCTaBUTENs KJlacca KHUCIOT M crenuduueckue). XUMHUYECKHE peakiUM, JIeKallue B OCHOBE
IIPOMBIIUIEHHOTO cIloco0a MNoy4deHus: cepHOM Kuciothbl. IIpumenenue. Conau CEepHOM KHUCIOTHI,
KayecTBEHHasi peakuus Ha cyinbdar-uoH. HaxoxaeHue cepsl W €€ COEAMHEHMH B MpPUPOJE.
XVUMHYECKOE 3arpsA3HEHHUE OKpPY)KAIoIIEeH Cpelbl COENMHEHUSMU Cepbl (KHCIOTHBIE JIOXKIH,
3arps3HEeHUE BO3yXa U BOJOEMOB), CIIOCOOBI €0 Mpel0TBpaIEHUs.

OOmast xapakTepucTuka dJeMeHTOB VA-rpynmbl. OcCOOEHHOCTH CTpPOEHHsSI aTOMOB,
XapaKTepHble CTENEHW OKUCIIEHUsS. A30T, paclpoCTpaHEHHE B MpUpOAe, GpU3NUecKre U XUMUYECKHE
cBoiictBa. KpyroBopoTr a3zora B mpupone. AMMHAK, ero (U3MUYECKHe M XUMHUYECKHE CBOMCTBA,
nojgy4yeHue u npuMeHeHue. Conu aMMOHUS, UX (pU3MUECKHEe M XUMHUYECKUE CBOMCTBA, MPUMEHEHHE.
KayecTBeHHass peakuuss Ha HMOHBI aMMOHHUS. A30THas KHCJOTa, €€ MOJy4YeHue, (U3NYECKHe WU
XMMUYECKHe CBoWcTBa (oOmMe Kak NpeACcTaBUTENs Kiacca KUCIOT U crneuupuueckue).
Hcnonp30BaHuE HUTPATOB M COJIEH aMMOHHMSI B KAa4€CTBE MUHEPAJIbHBIX yI0OpeHuH. XUMHUYECKOe
3arps3HEHUE OKpY’Kalollel cpesibl COCUHEHUSIMH a30Ta (KMCIOTHBIE JOXAM, 3arps3HEHUE BO3YyXa,
nouBsl ¥ BogoeMoB). Docdop, amnorpornusie Mogudukamuu hocdopa, GU3MUECKUE U XUMHIESCKHES
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coiictBa. Okcun docdopa (V) u dochopras kuciora, ¢Gu3nUecKkHe W XUMHUYCCKHE CBOMCTBA,
nosyuenue. VMcnonb3oBanue pochaToB B KauecTBE MUHEPAIbHBIX yI0OpEHUIA.

OOmass xapakrepuctuka »dieMeHTOB I[VA-rpynmbel. OcOOEHHOCTH CTPOGHHS AaTOMOB,
XapaKTEepHbIC CTEMEHW OKHUCJICHHS. YTJIEpOJd, aUIOTPOIHbIE MOIU(UKAIIMK, PACIPOCTPAHCHHE B
npupone, Qumveckrue M XUMHYECKHe cBoiicTBa. AncopOuus. KpyroBopor yriepona B mpupoe.
Oxcunpl yriepoaa, UX (QU3NUECKHE U XUMUYECKHE CBOMCTBA, JCHCTBHE HA >KHBBIE OpPTraHU3MBI,
MOJIyYeHUE W TPUMEHEHHEe. ODKOJOTHYeckhe MpoOJeMbl, CBs3aHHBIE ¢ OKcuaoMm yriepona (IV);
TUIOTE3a III00IBHOTO MOTEIUICHUS KJIMMAaTa; TApHUKOBBIN 3PQPEeKT. YTONbHAS KUCIOTA U €€ COJIH, UX
¢dbusznueckue M XUMHYECKHE CBOICTBa, MONydyeHHMEe W TpuMeHeHue. KadecTBeHHas peakiusi Ha
KapOoHaT-uoHbI. Vcnonp3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEITHCKOM
XO3sMCTBE.

[lepBoHavyaibHBIE TOHATHS OO0 OPraHUYECKHUX BEIIECTBAX KAaK O COCAMHEHUSIX Yriepoja
(MeTaH, 3TaH, 3TUJIEH, allETUIIEH, 3TAHOJ, TJIMLEPUH, YKCyCcHas KucioTra). X cocTtaB u XMMHUYECKOe
ctpoenue. [loHsaTre 0 OMONIOrMUECKH BaXKHBIX BEILIECTBAX: JKHMpaxX, OelKkax, yriieBojax - U UX PO B
KU3HU yesroBeka. MaTepuanbHOe €IUHCTBO OPraHUYECKUX U HEOPTaHUUYECKUX COCTUHEHU.

Kpemnwuii, ero pusnyueckne u XUMHUYECKUE CBOMCTBA, MOTydeHHE U nMpuMeHeHne. CoeTMHEeHHS
KpeMHusi B mpupojne. O6mue npencrapneHuss o6 okcune kpeMHus(I'Y) u KpeMHUEBOW KHCIOTE.
CunukaThl, UX HCIOJIb30BaHUE B OBITY, MEIULMHE, MPOMBIIUICHHOCTU. BaxkHeillue cTpouTeabHbIe
MaTepuanbl: KepamHKa, CTEKIo, IIeMEeHT, OeToH, kene300eToH. [IpobOmeMbr Oe3omacHOro
MCIOJIb30BAaHUS CTPOUTENIbHBIX MAaTEpUaJIOB B TOBCEAHEBHOM KU3HH.

XUMHUECKUH SKCIIEPUMEHT: U3yueHHE 00pa3l0B HEOPTraHWYECKHX BEIECTB, CBOMCTB COJISTHOU
KHCJIOTBI; TPOBEJCHHE KAaYeCTBEHHBIX pEaKUUid Ha XJIOPUI-MOHBI M HAONIO/ICHHE NPU3HAKOB HX
MIPOTEKAHUS;, OTBITHI, OTPaKAIOIINE (PU3HUECKUE U XUMUYECKUE CBOMCTBA FAJIOTCHOB M UX COSTUHEHHMA
(BO3MOXHO  HMCIOJIb30BAaHUE  BHJICOMATEpPUAJIOB); O3HAKOMJICHHE C  00pa3laMu  XJIOPHUIOB
(ramoreHu10B); O3HAKOMJICHHE C OOpa3llaMH Cephl U €€ COSAMHEHUSIMH (BO3MOXXHO HCIOJIB30BAHUE
BUJEOMATEpUANIOB);  HaOmIOJeHWe  mpouecca  oOyrJIMBaHMsS ~— caxapa  [OA  JICHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KHUCJIOTBI; W3Y4YEHHE XUMHUYECKHX CBOICTB pa30aBiICHHON CEpHOI
KHCIIOTBI, TMPOBEJACHHE KAYECTBEHHOM peakiuu Ha cynb(ar-uoH U HaONO/IeHHEe IpHU3HAKa ee
NPOTEKaHUS; O3HAKOMJICHHE C (HU3MYECKUMH CBOMCTBaMH a30Ta, ¢ochopa M HX COSAUHEHHH
(BO3MOXHO HCIIOJIBL30BaHKUE BHUIACOMATEPUAIOB), 0Opa3laMU a30THBIX M (OCHOpPHBIX YHAOOpPEHUN;
MoJTyueHue, cooupaHue, paclo3HaBaHWe W MU3YUYEHHE CBOWCTB aMMHAKa; MPOBEJICHUE KAY€CTBEHHBIX
peakuuii Ha UOH aMMOHHMS U (ochaT-HOH U M3yueHUE MPHU3HAKOB UX MPOTEKAHUS, B3aUMOJICUCTBUE
KOHILICHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO HCIOJB30BAaHUE BUJIEOMATEPUATIOB);
U3y4YeHHE MojeNiell KPUCTAIUIMYECKHX pEeIIeTOK anMasa, rpadura, QyniaepeHa; 03HAKOMIIEHHE C
MPOIIECCOM  aACOpPOLMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H  YCTPOHCTBOM
MPOTUBOTra3a; IMOJlydeHUue, coOupaHHe, paclo3HaBaHUE U H3yYEHHE CBONCTB YTJEKUCIOrO Tasa;
MPOBEJICHUE KAYECTBEHHBIX pPEAKIMi Ha KapOOHAT- W CUJIMKAT-WOHBI M W3YyYECHHE MPU3HAKOB HX
MPOTEKAaHUs; O3HAKOMIIEHHE C  TMPOAYKIMEH  CHUJIMKATHOW  MPOMBIIUICHHOCTH,  PEIICHUE
AKCTIIEPUMEHTAIIBHBIX 337124 10 TeMe «BaxkHelre HeMeTauTbl U UX COCTUHECHUS.

Memannwt u ux coeounenus

OO01mas xapaKTepUCTHKa XUMUYECKUX AJIEMEHTOB - METaJUIOB HA OCHOBAaHUM HX TOJOXKCHUS B
[lepnonnueckoii cucreMe xumuueckux 3nemeHToB . 1. MenneneeBa u ctpoeHust atoMoB. CTpoeHue
MeTaJIoB. MeTaJTnyecKkast CBA3b U METAITHYECKass KPUCTAIIMYECKAs PelIeTKa. DJICKTPOXUMHUUECKUI
psan HampsbkeHuid metayuioB. dusnueckue M XUMHUYECKHE CBoOMcTBa MeTamioB. OOmme crmocoObl
nosydeHus: MetayioB. [IoHsITHE O KOPPO3UK METAINIOB, OCHOBHBIE CITOCOOBI 3aLIUTHI UX OT KOPPO3UH.
Crnassl (CTallb, 4YyT'yH, JIOPATIOMUHHM, OpOH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIIIEHHOCTH.

[Ilenounble MeTasuibl: noJjiokeHue B llepuoanyeckoin cucreme XxumMudeckux snementos /. .
MeHnzeneeBa; CTpOGHHE MX aTOMOB; HaxoxkJeHue B mpupoje. Ousnueckre U XUMUYECKHE CBONCTBA
(Ha mpumepe HaTpust U Kamusi). OKCUIBI M TUAPOKCUABI HATPHUS M Kaius. [IpuMeHeHue MIeNoYHBIX
METaJJIOB M UX COSTUHEHHI.

[[lenouyHO3eMENBHBIE METAIBI MAarHUWA W KaJblUi: NOJIOKEeHHE B [lepmoamyeckoil cucreme
xumuueckux dnemeHToB JI.MI. MenneneeBa; CTpOoeHHE HUX aTOMOB; HAXOXJACHHWE B TMPUPOIE.
duznyueckre U XMMUYECKHUE CBOMCTBA MarHusi M Kaiblusa. BaxkHeilmme coequHeHus: Kanbluus (OKCHUI,
THIPOKCH, CONH). JKeCTKOCTh BOABI U CIIOCOOBI €€ yCTpaHESHHUS.
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AmomuHuii: monoxxeHue B Ilepuogmueckoil cucreme XUMHYEeCKUX dnaemeHToB [
MenzeneeBa; CTpoeHHE aToma; HaXxokKJIeHHe B mnpupoge. Puznyeckue M XUMHUYECKHE CBOWMCTBA
anmoMuHus. AM(OTEpHBIE CBOMCTBA OKCH/Ia U TUAPOKCHIA ATFOMUHUS.

JKeneso: nonoxenue B Ilepuonnueckoin cucreme xumudeckux iemeHTos .M. Menneneesa;
CTpOEHHE aToMa; HaxoXAeHHe B mpupoae. Pusznyeckue U XUMHUECKHE CBOMCTBA kene3za. OKCUabl,
ruapokcuabl U conu xenesa (1) u xenesa (I11), ux coctas, CBOMCTBA U TIOJyUYCHHE.

XUMUYECKUH OKCIEPUMEHT: O3HaKoMJIeHHe C oOpa3llaMd METalJIoB M CIUIaBOB, UX
($U3NIECKUMHU CBOMCTBaMH; M3YUEHHE PE3YNIbTATOB KOPPO3UH METAJUIOB (BO3MOXKHO HCIOJIH30BAHUE
BUJICOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOAECHCTBHS OKCHA KalbLUi M HATPUS C BOJOUW (BO3MOXHO
UCIOJIb30BaHUE BHUIEOMATEPHUAJIOB); HCCIIEOBAHHE CBOMCTB MKECTKOM BOJABI; Mpoliecca TOPEHHs
kKelea B KHCIOpoae (BO3MOXHO HCIOJIb30BaHUE BHACOMATEPHUAIOB); MPHU3HAKOB MPOTEKAHHS
KAaueCTBEHHBIX PEaKIMil Ha MOHBI (MarHus, KajblMs, aJlOMUHUA, LUHKa, *kene3a (II) u xeneza (III),
meau (I1)); HaGmrofeHre W OMUCAHUE MPOLIECCOB OKpAIIMBAHMS IJIaMEHH MOHAMH HATpUA, Kajdus U
Kanplusl (BO3MOXHO HCIOJB30BaHUE BHUAECOMATEPHUAJIOB); HCCIENOBaHHE aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMUHHUS W THUIPOKCHIA IIMHKA; PEHICHHE SKCIePUMEHTAIBHBIX 3a7a4 MO0 TeMe
«BaxHeumme MeTaibl U UX COSIUHEHUSD.

Xumusa u okpyrcarowian cpeoa

BemectBa u MmaTepuanbl B IMOBCEIHEBHOW >KM3HHM 4YelloBeKa. be3omacHoe HCHONIb30BaHUE
BEIIECTB U XUMHUECKHX peakiuii B ObITy. [lepBas mOMOIIb MPH XUMUYECKUX 03KOTaX M OTPABICHUSX.

XUMHYECKOe 3arpsi3HEHUE OKpy»Karolleil cpeipl (MpeaesibHas JO0MyCTUMAas KOHIEHTpAIus
BemiecTB - [1/IK). Ponb xumun B pereHnn SKOIOrHUeCcKUX Ipooem.

XUMUYECKUH 3KCIEPUMEHT: U3ydeHHe 00pa3loB MaTepHajoB (CTEKJIO, CIUIaBbl METaJIOB,
MOJIMMEPHBIE MaTepuabl).

Mesxcnpedmemmnuoie ceazu

Peanuzanust MeXnpeMETHBIX CBSA3€M IpU U3YyYeHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS YEPE3
WCIIONTh30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHSITHH, TaK ¥ TOHATHM, SIBIISFOIIUXCS
CUCTEMHBIMU JIJIs1 OTJICBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO0mue ecTecTBEHHO-HAyYHbIe MOHATHA: Hay4YHbIM (DAaKT, TMIIOTE3a, 3aKOH, TEOpHUs, aHAJU3,
CUHTE3, KIacCU(pUKaIus, IEPUOANIHOCTh, HAOMIOICHNE, YKCIIEPUMEHT, MOJICTUPOBaHUE, U3MEPEHHUE,
MOJIENTb, SIBJICHUE, TAPHUKOBBIN 3D PEeKT, TEXHOIOTUsl, MaTepHAaIbI.

Oduzuka: wMaTepus, aroM, OJIEKTPOH, TPOTOH, HEWUTPOH, WOH, HYKIHUJI, H30TOIHI,
PaAMOaKTUBHOCTb, MOJIEKYJIa, SJEKTPUUECKUN 3apsijl, IPOBOJHUKH, MOIYIPOBOJAHUKH, AUIEKTPHUKH,
($oTO37EeMEHT, BEIIeCTBO, Telo, OO0BEM, arperaTHoe COCTOSHHE BeIIeCTBa, Ta3, pacTBOp,
PacTBOPUMOCTD, KpPUCTAINIMYECKAsI PEIIeTKa, CIJIaBbl, PU3NYECKUE BEITUYMHBI, €IUHUIBI U3MEPEHUS,
KOCMHUYECKOE ITPOCTPAHCTBO, IIAHETHI, 3B€3/bl, COJHIIE.

buonorus: ¢orocunTe3, npixanue, Owocdepa, sSKocHcTeMa, MHHEpAJIbHBIE YI0OpEHHS,
MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, TUTATEIILHBIC BEIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaABI, TOPHBIC TOPOJBI, MOJIE3HBIE HUCKOMAEMEIE,
TOIUINBO, BOJHBIE PECYPCHI.
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KAJIEH/TAPHO - TEMATHYECKOE IIVIAHHPOBAHHUE

110 YYEBHOMY IIPE/IMETY «XHMHU)

8 KlIACC
JlaTa
Ne n/m Tema ypoxa Tlranmpye NnpoBeJeH
Mast AaTa s

1. Ilepsonauanvnvie xumuueckue nonamusn 20 uacoe

1.1. Xumus - eaxcuasn obnacms ecmecmeo3Hanua U RPAKMUYECKOIl

desamebHOCmU Yenoeexa S uacos

1. 1. | IIpeamet xumun. Pois XUMHM B )KM3HU YeTIOBEKA. Tera i BEIIecTBa.

2. 2. | Ilonstue o Meromax no3Hanus B XxuMuu. CTapToBasi AUarHOCTHKA.

3 3 [paktuueckas pabora Ne 1 «[IpaBuna paboTel B mabopatopuul u
TIPUEMBI 00pAIEHNS C TAOOPATOPHBIM 000PYTOBAHAEMY.

4. 4. | Yucreie BeniectBa U cMecu. CriocoObl pa3ieicHUs CMECEH.

5 5 IIpaktuueckas pabora Ne 2 «Pasmenenue cmeceidi (Ha mpumepe
OYHUCTKU TIOBAPEHHOH COJIN)».

1.2. Beuwjecmea u xumuueckue peaxyuu 15 yacos

6. 1. | ATOMBI 1 MOJIEKYJIBL.

7. 2. | XUMHUUYECKHE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHYECKHX DJIEMEHTOB.

8. 3. | IlpocTeie 1 CIOXKHBIEC BEIIECTBA.

0. 4. | ATOMHO-MOJIEKYJISIDHOE yUCHHE.

10. 5 3aKOH TIOCTOSIHCTBA COCTaBa BEIIeCTB. XuMHUecKas Qopmya.
BajeHTHOCTD aTOMOB XMMHUYECKHX 3JICMEHTOB.

11 6. OtHocutenbHass aroMHasg Macca. OTHOCHTENbHAsE MOJEKYJSIpHas
Mmacca.

12. 7. | MaccoBas 1oJIs1 XUMHAYECKOT0 JIIEMEHTA B COESIMHEHNH.

13. 8. | KonunuectBo BemecTBa. Momb. MonspHas macca.

14. 9. | ®usnueckue U XUMHYCCKUE SBICHUS. XUMHUYCCKAs PEaKITHsL.

15. | 10. | [Ipu3Haku 1 yCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIHH.

16. | 11. | 3akoH coxpaHEHHs MacChl BEIECTB. XUMHICCKHE YPABHEHHUSL.

17. | 12 Brruncnenus KONMYECTBA, ~ MAcChl  BEIIECTBA 10 yPaBHEHWAM
XUMHYECKUX PEaKLUi.

18. | 13. Krnaccudpukanus XuMHYECKUX peakiuid (COCTUHEHUs, Pa3IOkKCHUS,
3aMeIIeHns, 00OMEHa).

19, 14, M.B. JlomoHOCOB - yaeHbId-3HIKIOeAuCT.  OO00ImeHne u
CHCTEMAaTH3aIHs 3HAaHHH.

20. | 15. Kontponbnas pabora Nel mo Teme «BemectBa u XuMudeckue
PEaKLIUI».

2.Basrcneiiuiue npedcmagumenu HeOP2ZAHUYECKUX 8EU{ECHIE 30 uacoe

2.1. Bozoyx. Kucnopoo. Ilonamue 06 oxcudax 6 uacos

21 1 Bo3ayx - cmeck razos. CocraB Bo3ayxa. Kucmoposa - smemeHT u
pocroe BemecTBo. O30H.

22 2 dusnueckre W XMMHUYECKHE CBOHCTBAa  KHCIOpoAa  (peakuuu
okucienws, ropeane). [lonarue 06 okcugax

23, 3 Crnioco6sI moy4yeHns KUCI0Po/a B TaOOPaTOPUH U MTPOMBIIIUIEHHOCTH.
[Tpumenenue kucnoponaa

o4 4 TemuoBoii 3hPEeKT  XUMHUYECKOH peaxkuuu, MOHSITHE 0
TEPMOXUMHUYECKOM YPAaBHEHHUH, 3K30- U SHAOTEPMUUYECKUX PEAKLIUIX

o5, 3 TonmuBo (HedTh, yroib U MeTaH). 3arps3HEHUE BO3yXa, CIIOCOOBI €ro
NpefoTBpPAIIECHHS

26. 6. [Ipaktuueckass pabora Ne 3 _mo Teme «Ilomydyenue u cobupanue
KHCJIOPOJ1a, U3YYEHHE €r0 CBOMCTBY

2.2. Booopoo. Ilonamue o kucromax u consax 8 uacoes

217. 1. | Bogopon - aneMeHT u mpocTtoe BemmecTBo. HaxoxxaeHue B npupoze.

28. 2. | dusnyeckue W XWUMHYECKHE CBOWCTBa Bojopona. [Ipumenenue
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BOJIOPOJIA.

29. 3. | [lonsaTHe 0 KHUCIOTAX U COJIIX.

30. 4. | CnocoOslI morydeHust BOAOPO/a B 1a00PaTOPHH.

31 5 [IpakTtuueckass pabora No ll no teme «[lomyuenme u coOupanue
BOZIOPOJIa, H3YYE€HHE €r0 CBOMCTBY.

32. 6. | MounsipHsIii 00beM ra3oB. 3aK0H ABOTaIpo.

33, 7 Brruncnenns o0beMa, KOJTHUYECTBA BENIECTBA ra3a 10 €ro H3BECTHOMY
KOJIMYECTBY BEIIECTBA MU 00BEMY.

34 8 Brruncnennss 00beMOB T'a30B M0 YpPaBHEHHIO PEaKLUUH Ha OCHOBE
3aKOHa 00BEMHBIX OTHOIIICHUH ra30B.

2.3. Booa. Pacmeoput. Ilonamue 06 ocnosanusx 5 uacoe

35. 1. | ®usnyeckre U XUMAYECKUE CBOIICTBA BOJIBL.

36. 2. | CocraB ocHoBaHwuii. [ToHsaTre 00 HHIUKATOPAX.

37 3 Bopna xak pactBoputens. HacblmeHHbIe 1 HEHACHILIEHHBIE PACTBOPHI.
MaccoBas 10151 BEIIIECTBA B PaCTBOPE.

38, 4 Hpalcmqecxasf pabora Jifg 5 HE) Teme «lIpuroroBieHue pacTBOpoOB ¢
OTIPE/ICTICHHO MacCOBOM JI0JIel PACTBOPEHHOTO BEIIIECTBAY.

39. 5. | KonrponbHas padora Ne2 o teme «Kucnopon. Bogopon. Bomay.

2.4. OcrogHble KNacCbl HEOPZAHUYECKUX COCOUHECHUNL 11 uacos

40. 1. | Oxcuasl: cocTaB, K1accupUKaIusa, HOMEHKIATYpa.

a1 2 [lonmy4yeHne W XWUMHYECKHE CBOWCTBA KHCIOTHBIX, OCHOBHBIX H
aM(OTEPHBIX OKCHJIOB.

42. 3. | OcHoBaHus: cocTaB, Kiaccupukarys, HOMCHKIIATYPA.

43. 4. | Iloxy4yeHue U XUMHUYECKHE CBOMCTBA OCHOBaHHIA.

44, 5. | Kucnorsr: coctas, KiacCU(pUKaIis, HOMEHKIIaTypa.

45. 6. | [TomyueHne U XUMHIECKHE CBOMCTBA KHCIIOT.

46, 7 COJ'IUI/I (cpemHME): HOMEHKIIATypa, CIIOCOOBI MONYUYSHUSI, XUMHUYECKUE
CBOMCTBA.

47 8. [paktuueckas padbora Ne 6. Pemienue skcriepuMeHTaIbHBIX 3314 1O
TeMe «OCHOBHBIE KJIACCHl HEOPTaHMYECKHUX COSTMHEHUI.

48. 9. | I'enernueckas CBs3b MEXK/Y KJIACCAMH HEOPTaHMYECKHX COCANHCHUI.

49, 10. | O0oOmEeHNe U cucTeMaTU3alys 3HAHUM.

50 | 11 Kontponpaass ~ pabora N:"z% mo tTeme "OCHOBHBIE  KJacChI
HEOPraHMYECKUX COCMHEHHH" .

3. Ilepuoouueckuii 3axon u Ilepuoouueckas cucmema XuMuuecKux 371eMeHmos
JL.H. Menoeneesa. Cmpoenue amomos. Xumuueckas c6a3p. OKuciaumenpHo-

60cCMaHoGUmMeNbHble PeaKUUU 15 uacoe+3 uaca

3.1. Hepuoouueckuit 3axon u Ilepuoouueckas cucmema Xumuueckux 31eMeHmoe

/. H. Menoeneeea. Cmpoenue amoma 7 uacoe

51 | 1 [lepBple MONBITKH KiIacCU(PUKAIMM XUMUYECKUX DIIEMEHTOB.
[loHsiTHE O IpyIITIaX CXOAHBIX AIEMEHTOB.

50 | 2 Ilepunonnueckuit 3akoH u [lepuonnueckas cucTeMa XUMUYECKUX
aneMmenToB JI.M. MeHneneena.

53. | 3. | Ilepuoasbl, rpymnIibl, HOATPYIIIHL.

o4 4. | Crpoenune atoMoB. CocTaB aTOMHBIX sifiep. M30Tomnsbl.

55 | 5 CrpoeHre  DIEKTPOHHBIX  OOOJNIOYEK  aTOMOB  DJIEMEHTOB
Ilepuonnueckoii cucremst Jl. 1. Menneneesa.

6. | 6 XapaKTepI/ICTI/IISa XUMHUYECKOTO 3JIEMEHTA IO €T0 IMOJIOKEHUIO B
[Tepuonnueckoit cucreme JI. . Menneneena.

57 | 7 3nauenue Ilepuoguueckoro 3akoHa MJii pPa3BUTHS HAyKd U

npaktuku. [{. I. Mennenees - yueHblii, Iearor ¥ rpaxiaHuH.

3.2. Xumuueckasn ceéssw. OKucmtmeJleo—eoccmauoeumeﬂbublepeakmm

8 yacoe+3 uaca

58. 1. | DIeKTpOOTPHUIIATEIIEHOCTS ATOMOB XUMHUYECKHX IIEMEHTOB.
59. 2. | Nonnas xumudeckas CBs3b.
60. 3. | KoBaneHTHas moyisipHast XUMHIECKasl CBS3b.
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61. 4, | KoBaseHTHas HETIOJIPHAS XUMHIECKas CBSI3b.
62. 5. | CreneHnp oKuCIEHHUS.

63. 6. | UrtoroBas koHTpoONBHAs paboTa.

64. 7. | OKUCIUTENHHO-BOCCTAHOBUTEINLHBIE PEAKIINU.
65. 8. | OkucianuTenu ¥ BOCCTAHOBUTEIH.

66. 9. | O0o001IEHNE U cucTEMATH3AIMS 3SHAHUN.

67. 10. | O0oOmEHNe U cucTeEMaTU3aLAs 3HAHU.

68. 11. | O6oO0mEeHne U cucTeMaTU3alys 3HAHUM.
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KAJIEH/TAPHO - TEMATHYECKOE IIVIAHHPOBAHHUE

110 YYEBHOMY IIPE/IMETY «XHMHU)

9 KJIACC
Jara
Ne n/m Tema ypoxa Tranupye NnpoBeJeH
Mas gaTta s
1. Bewgecmeo u xumuueckue peaxyuu 17 uacoe
1.1. Ilosmopenue u y2nydnenue 3HaHuii 0CHOSHBIX pazoeios Kypca 8 Knacca
5 uacos
1 1 Ilepuoauueckuii  3akoH. Ilepuoguueckas cucTeMa XUMHYECKHUX
snemeHToB J[. . Menneneena.
2 2 3aKOHOMEPHOCTH B W3MEHEHHWU CBOWCTB XHMHYECKHX JIIEMEHTOB
MIEPBBIX TPEX MEPUOJIOB.
3. 3. | Kiaccudukaryst 1 HOMEHKIIaTypa HEOPTaHUIECKUX BEIECTB.
4. 4. | Bujbl XUMHYECKOU CBS3H U TUITBI KPUCTATUIMICCKUX PEIICTOK.
5 5 Kontponbnas pabora Nel mo Teme «lloBropenme u yriayOieHue
3HAaHUH OCHOBHBIX Pa3/iesioB Kypca 8 Kiiaccay.
1.2. Ocnosnvie 3aKOHOMEPHOCH U XUMUYECKUX PeaKY Uil 4 yaca
6. 1. | Knmaccudukamus XUMIYIECKAX pEeaKIMKA 10 Pa3INIHBIM IPHU3HAKaM.
7 2 [TonsTHE O CKOPOCTH XUMUYECKOH peakiuu. [IoHsITHE 0 TOMOTEHHBIX U
IeTEPOTCHHBIX PEaKIIMSIX.
[lonsTne o xummdeckoM paBHOBecnd. (DaKTOpPHI, BIUSIONIAE HA
8. 3. | CKOpPOCTh ~XHMHYECKOW pEaKIMd H  TOJOKEHHE XHMHICSCKOTO
PaBHOBECHSL.
0. 4. | OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIHU.
1.3. Dnexkmponumuueckas ouccoyuayus. Xumuueckue peakyuu 8 pacmeopax
8 uacoe
10. 1 Teopust snekTposnuTHyeckoil nucconuanyu. CuibHbIE W Ca0bie
ANEKTPOJIUTHIL.
11. 2. | MoHHble ypaBHEHHS pEaKLIUL.
12, 3 XUMUYECKHE CBONCTBA KUCIOT U OCHOBAHUI B CBETE MPEJICTABICHUMN
00 JIEKTPOJIUTUIECCKON JIUCCOLUAITUH.
13, 4 XUMHUUYECKUE CBOfICTBa coJeii B CBET€ TPEACTaBICHWHA 00
IIEKTPOIUTHYECKON JMCCOIHAIINH.
14. 5 KontponmpHas  pabora Ne2 1o TemMe  «DJIEKTPOIUTHUECKAS
Jquccoranus. XMMHYECKUE PEaKIIUi B paCTBOPax».
15. 6. | Ilomsarue o rugponmse conen.
16. 7. | IlpakTraeckas pabota Ne 1. «Pemenne sxciepuMeHTaAIBHBIX 337249,
17. 8. | O000mEeHne U cucTeMaTu3alis 3HAHUN.
2. Hememannwt u ux coeounenus 25 yacoe
2.1. Oowasn xapaxkmepucmuxa xumuueckux snemenmos VIIA-zpynnot. I'anozenwt
6 uacos
18, 1 OOmiasi xapakTepuCTHUKa TaJlOTEHOB. XWMHUYECKHE CBOWCTBA Ha

IpuMepe XJj1opa.

19 2 Xnopoogopon.  ComsHass ~ KHCIIOTa,  XHMHYECKHE  CBOWCTBA,
' " | mosy4yeHue, MpUMEHEHHE.

[Ipaktnueckas padora Ne 2 o Teme «Ilomydenue coiasiHOM KUCIOTBHI,

20. 3. o
M3y4EHHUE ee CBOMCTBY.

Brrunciaenus 1o YpaBHCHUAM XUMHUYCCKHUX peaKHHﬁ, €CJIM OJHMH U3

21. 4,
peareHToB JaH B U30BITKE.

2.2. Oowan xapakmepucmuka xumuueckux snemenmos VIA-zpynnot. Cepa u ee

coeouHeHusn 6 uacos

22. 1. | OGwas xapakTepucTHKa 31eMeHTOB VIA-Tpynsl.

23 | 2 AnnoTporniHble  MoaudUKauuu cepbl. HaxoxneHume cepel u  ee
COEeIIMHEHMH B pUpoje. XUMHYECKHE CBOICTBA CepHI.

24. | 3. | CepoBojnoponu, cTpoeHune, GU3NIECKUE U XUMUYECKHE CBOHCTBA.
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OKCI/I)II:I CCPBhI. CepHaﬂ KHCJIOTa, (1)I/I3I/ILICCKI/I€ U XUMHYCCKHUEC CBOﬁCTBa,

25. 4.
MIPUMCHEHHE.
XVWMUYECKHEe peakiny, JeKalline B OCHOBE MPOMBIIUIEHHOTO CIIoco0a
26. 5. | monydeHus cepHOM KHUCIOTHl. XUMUUYECKOE 3arPA3HEHIE OKPYKAIOIIEH
CpeJbl COSTMHEHUSIMHU CEpHI.
27. 6. | BerumcieHue MacCcOBO JIOJIM BBIXOJIA ITPOIYKTA PEAKITHH.

2.3. Obwas xapakmepucmuka Xumuieckux ynemenmos VA-zpynnoi. Azom,

ocghop u ux coeounenusn 7 uacos

28, 1 OOmmas XapaKTEepUCTUKA 3JIEMEHTOB VA-rpynmnsl. A3zor,
pacmnpocTpaHeHne B Mpupoze, HU3nIecKre U XHMUYECKIe CBOMCTRA.

29, 2 AMMuak, ero (u3WyYecKue M XWMHUYECKHE CBOMCTBA, IMONydeHHE U
MIpUMEHEHHE.

30. 3 HpaKTH:lecxaﬂ pabota Ne 3 o Teme «IlonydyeHue amMmmuaka, U3ydeHue
€r0 CBOWCTBY.

31. 4. | A3oTHas KHCIOTa, ee PU3nIecKre U XUMHUUECKUE CBOMCTBA.
Hcnonp3oBaHuEe  HUTPATOB W COJIEH AaMMOHMSL B KauecTBe

32. 5. | MEHEpaTBHBIX YAO0OpeHUi. XUMUYECKOE 3arps3HEHUE OKPYKAIOIICH
CpeJbl COeTMHEHNSIMH a30Ta.

33, 6. ®docdop. Oxcnn iboc@opa (V) 1 hocdopHas kucnora, GU3NIECKUE U
XUMHYECKUE CBONCTBA, MOJyYCHHE.

34 7 Ucnonp3oBanue (ochaToB B KauecTBE MUHEPAIBHBIX YIO0OpPEHHUIA
3arpsi3HeHHe PUPOTHOH cpebl hochaTaMu.

2.4. Obuwan xapakmepucmuxa xumuueckux rnemenmos IVA-zpynnot. Yenepoo u

KPEeMHUIL U UX COeOUHeHUs 8 uacos

35, 1 anvepoz[, pacnpocTpaHeHue B TPUPOJE, (PU3MUSCKUE M XUMHYCCKHC
CBOWCTBA.

36. 2 Oxcunpl  yriepoma, uxX (U3WYECKHE W XUMHYECKHE CBOMCTBA.
DKoJoruuecKue npo0eMbl, CBI3aHHbIC ¢ OKcHIOM yriaepoaa (IV).

37. 3. | YronpHag KUCIIOTA U €€ COJIH.

38, 4 [IpakTuueckas padora Ne 4 mo teme "[lomydyeHne yriekucioro rasa.
KauectBenHas peaknys Ha KapOoHaT-HOH".

39 5 [lepBoHavanbHBIE TOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O
COCJIMHECHUSX YTIIepo/a.

40. 6. | Kpemuwuii 1 ero coequHCHMS.

a1 7 [IpakTuueckas padora Ne 5. PerieHue sKkcriepuMEHTANBHBIX 3aj1a4 10
TeMe «BaxHeilre HeMeTalIbl U UX COCTUHEHUS.

42, 8. Kontponbras padora Ne3 mo Teme «Baknelmme HEMETAIBI U WX
COCTMHEHHUS.

3. Memannwt u ux coeOunenus 20 uacos

3.1. O6wue ceoiicmea memannos 4 uaca
OO0mrasi XxapakTepUCTUKAa XUMHUYECKHUX DJIEMEHTOB — METaJUIOB.

43. 1. | Merammdeckas CBS3b W METALTUYECKAs KPUCTAILUTMYECKAsl peleTKa.
du3nueckre CBOWCTBA METAJLIOR.

a4, 5 XI/IMI/I‘-IGCKI/I? CBOWCTBA  METAUIOB.  ODJICKTPOXUMHUYECKUA  PsijT
HaNpsHKEHHH METAIIOB.
OO6mme crmocoOsl momydeHus: MetaioB. CruiaBel. BeramcneHus 1o

45. 3. | ypaBHEHUSAM XUMHYCCKHX pCaKIMd, eCIH OJWH W3 pPEarcHTOB
COJIEPIKUT MTPHIMECH.

46. 4. | IlousiTHE O KOPPO3UU METAJLIOB.

3.2. Baxycueitmue memanvl u ux cOCOUHEHUA 16 uacos

47. 1. | lllemouHbIe METAIIBL.

48. 2. | Okcubl ¥ THIPOKCH/IBI HATPUS U KU

49, 3. | HlenouHo3emMenbHBIE METAILIBI — KATBIUHA U MarHHI.

50. 4. | Baxueiimmne COeIMHEHUS KaIbIH.

51. 5. | O6o0menne n cucTeMaTH3aIHs 3HAHUH.

52. 6. | )KecTkoCTh BOJBI M CITOCOOKI €€ YCTPaHCHHSI.

53. 7. | IlpakTudeckas padota Ne 6 mo Teme "KecTKOCTh BOIBI M METOIBI €¢
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ycTpaHeHus "

54. 8. | AnromuHUIL.

55. 9. | AmdoTepHBIe CBOWCTBA OKCHAA U THAPOKCH/IA.

56. | 10. | XKemneso.

57. | 11. | Okcuasl, ruapokcusl u conu xenesa (1) u xenesa (I11).

58. 12. | O0oO0IEHne U cucTeMaTU3alAs 3HAHUM.

59. | 13, [paktudeckas pabora Ne 7. PelieHne 3KCriepUMEHTAIBHBIX 3214 TI0
Teme « BaxkHel1Me MEeTaJIbl U MX COSTUHEHUSY.
Brrunicnenus mo ypaBHEHUSIM XMMHUYECKHX PEAKIUA, €CITH OIUH U3

60. | 14 | peareHTOB JaH B M30BITKEC WM COACPIKHUT MPHUMECH. BbIYHCICHHS
MacCOBOH JIOJIM BBIX0J1a TPOAYKTa PEaKIUH.

61. 15. | O0oO0mEHne U crucTeMaTu3alys 3HaHUA.

62. | 16. | MToroBas KOHTpOJbHas padboTa.

4. Xumusn u oxkpysicaiowasn cpeoa 3 uaca +3 uaca

4.1. Bewecmea u mamepuavl 6 HCU3HU 4e108eKd 3 uaca +3 uaca

63. 1. | BemiecTBa u MaTepualibl B TOBCETHEBHOMN K I3HH YEIOBEKA.

64. 2. | XuMHUYECKOe 3arpsi3HeHNEe OKPYIKAIOIIeH CPEeIbL.

65. 3. | Poxp XxuMuun B pelIeHNH YKOJIOTHIECKHIX TPOOIIEM.

66. 4. | O0001IeHne U cucTEMaTU3AIHAS 3HAHUM.

67. 5. | O0o0mIenre u cucreMaTu3as 3HAHUH.

68. 6. | O000IIEHNEe U cUCTEMATH3allMs] 3HAHMIA.
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5. YueOHO—MeTOaHYeCKOE o0ecTiedeHre 00pa30BaTeIbHOIO Mpolecca

5.1. O6s13aTesibHbIe Y4eOHbIEe MATEPHAJIbI /I YYalllerocs

Paboyast mporpamMma o XuMHUH COCTaBJICHA C YYETOM CJIEIYIOIUX YUYEOHBIX OCOOUI:
1. Pynsutuc I'.E., ®enpaman @.I'. Xumus: 8 knacc: 6a30BbIit ypoBeHb: yueOHUK. — M.: IIpocBerenue.
2. Pymutuc I'.E., ®enpraman @.I'. Xumus: 9 kiacc: 6a30BbIi ypoBeHb: yueOHUK. — M.: [IpocBenieHue.
3. l'abpuensn O.C., Octpoymos WN.I'., Cnaako C.A. Xumus: 8 kinacc: 0a30Bbli ypOBEHb: yUEOHUK. —
M.: IIpocBeienue.
4. T'abpuensn O.C., Octpoymos WN.I'., Cnaakos C.A. Xumusi: 9 knacc: 0a30Bbli ypOBEHb: y4EOHUK. —
M.: IIpocsemnieHue.

5.2. MeToanyecKue MaTepuaIbl VISl yYUTes
1. Cmupnosa H.1O., CmupnoB U.A. HccaenoBarenabckie U MPOEKTHBIE pa0OThI [0 XMMHHU 5-9 KIacchl:
yuebHoe nmocobue. — M.: [Ipocenienue.
2. Pagenxuit A.M. Xumus. {unakruueckui matepuan 8-9 knaccel. — M.: [IpocBermienue.
3. I'mopuensst O.C. Xumus. 3agaud 1Mo XWMHU W CIMOCOOBI mX pemieHus: 8-9 kmaccel. — M.:
IIpoceeenue.

5.2. llndpoBbie oopa3oBaTeibHbIE pecypchl H pecypchbl ceTu UHTepHeT
bubmmoreka [IOK https:// m.edsoo.ru

6. MaTepuajibHO-TeXHUYECKOE 00ecnedyeHne 00pa3oBaTeIbHOr0 NMpoiecca

6.1. YueOHoe 06opynoBaHue
- IapTa yueHu4eckKas IByXMeCTHasl, peryiupyemas 1o Bpicote — 18 mr.;
- CTyJl YYEHUUECKHI, peTyIUPYyEMBIii 10 BbICOTE — 36 MIT.;
- CTOJI YTJIOBOM C MpHUcTaBHOU TymMO0# — 1 mT.;
- CTYJI MOTYMSATKUN Ha KpyTJoi TpyOe- 1 mrT.;
- mKad g y4eOHBIX OCOOMIA, CO CTEKJIOM — 2 IIT.;
- mKad apXUBHBIN 3aKPBITHIA — 1 mT.;
- mkad — Tymba — 2 mr.;
- KOMIUIEKT pabouero Mecra mpenogaBatens: PaOouee MecTto mpernogaBaTenss B COCTaBe:
Wurtepaktusubiii qucrieit 75 moriMoB NEWLINE TruTouch TT-7519RS (20 kacanuii), KOMIIEKT
kabeneit (HDMI + USB), kpoumreitn WizePro F63A, mono6a0k 3Logic Lime: core i5, 23", 16Gb,
1Tb SSD, Windows 10 Pro, xnaBuatypa, mbimb, UBIT SVC U-1000, JokymeHT kamepa AverVision
U50;
- TIOCKa MeJIOBasl TpeXdJIeMeHTHas — 1 1mT.;
- cO(OUTHI IJ11 MEJTOBOM TOCKH — 2 IIT.;
- komruiekT Tabnun. Homenkmnarypa (6 tabsmir)
- komruiekT Tabmui. Ctpoenwue Bertecta (10 Tabwir)
- KOMIUIEKT Ta0JuI. XumMuueckue peakiuu (8 tadwir)
- komruiekT Tabmun. Heopranuueckas xumust (9 Tabimir)
- KoMIuIeKT Tabsui. Xumus 8-9 kinaccs (20 Tabumir)
- KOMILIEKT Tabmui. Xumus. MactpyktuBHbe Ta0bmuis! (20 Tabmm) (20 tadsimir)
- KoMIUTeKT Tabnui. Havana xumun (18 Tabmir)
- KOMILIEKT Tabmun. Xumust. Mertamis! (12 Tabmuir)
- KOMIUTEKT Tabui. Xumusi. PacTBopbl. Diektponurndeckas nucconunarys (13 taGmuir)
- KomruiekT Tabmun. Xumust. Hemeramst (18 Tabimuir)
- KOMIUIEKT Ta0suIl. beiaku u HykiIenHOBbIEe KUCIOTHI (8 TabJuIT)
- KOMIUTEKT Tabsui. Opranndeckas xumus (7 TaOJIHII)
- KOMIUIEKT Tabsuil. "XuMuueckoe mpou3Boacto. Meramnyprus" (17 tabimir)
- Mmoaens "Kpucrammueckas pemerka aimMasa" (1eMOHCTpaIMOHHAS )
- mozensb "Kpucrammueckas pemerka rpagura" (1eMOHCTpallMOHHAS )
- Mmozenb "Kpucrammueckas pemerka xeses3a" (1eMOHCTpaIMoHHas )
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- Mmozensb "Kpucrammueckas pemerka oaa" (1eMOHCTpallnOHHAs )

- Mozienb "Kpucraminueckast pererka KaMeHHOU conu' (IeMOHCTpallMOHHAas )
- Mozens "Kpuctamnnueckas pemierka japaa" (1eMOHCTpallMOHHAs )

- mojiensb "Kpucraminueckas peuierka Maruus' (A€MOHCTpaIIMOHHAs)

- Mozens "Kpuctamnuueckast pemerka Meau" (1eMOHCTpaIllMOHHAS )

- Mozienp "Kpucraminueckas pemierka yrieKucsioro raza" (1eMoHCTpaliMuoHHas )
- MOJIENTb MOJIEKYJIbI OeTKa

- Habop 11 MOACTMPOBAHUS CTPOCHHUST HEOPTAHNIECKHUX BEIIECTB — 8 MIT.;

- Ha0op J1J1s1 MOJEIUPOBAHMS CTPOCHUSI OPIraHUYECKUX BEIIEeCTB — 8 1IT.;

- Ha0Oop AJIS1 MOAECTUPOBAHHS CTPOCHHUS ATOMOB M MOJIEKYJT — 8 IIT.;

- HaOOp JI7Is1 MOACIUPOBAHUS HIEKTPOHHOT'O CTPOCHHSI aTOMOB;

- KOJUICKITHS
- KOJIJICKITHS
- KOJUICKITHS
- KOJUICKIIHS
- KOJUICKITHS
- KOJIJICKITHS
- KOJUICKITHS
- KOJIJICKITHS
- KOJUICKITHS
- KOJJICKITHS
- KOJUICKITHS
- KOJIJICKITHS
- KOJUICKITHS
- KOJIJICKITHS
- KOJUICKITHS
- KOJUICKIIHS
- KOJUICKITHS
- KOJUICKIIHS

" ATFOMHHUI";

"BonokHa" neMOHCTpallMOHHAs;

"Bosnokna" paznaTouyHas;

"['paHuUT M €ro cOoCcTaBHBIC YacTh'";

"KaMeHHBIH yroJyib U MPOIYKThI €ro nepepadoTku" (1eMOHCTpalOHHAs );
"KaMeHHbIH yrojb U MpOIyKTHI €ro nepepadoTku” (pa3aaroyHas);
"KBapu B npupose";

"Mertamis!";

"Munepassl u TopHblie opozs!" (40 BumoB);

"HedTb 1 pOAYKTHI €€ nepepaboTKu" 1eMOHCTPALMOHHAS;
"Hed1h 1 mpoIyKTHI €€ nepepaboTKu" pa3aaTovHas;
"[nacTmacchr";

"CTeKII0 B u3AeIINs U3 CTeKa";

"CpIpbe 1J1 TOITIMBHOW IPOMBILIEHHOCTH " (pa3aaToyHasi);
"ChIpbe 11 XUMUYECKOHN MPOMBIIIJIECHHOCTH" (pa3iaTouHas);
"TonauBo";

"Top 1 mpoayKThI €ro nepepadboTku';

"UyryH u cTans";

- kosuteknus "llkana TBepgocT";
- KOMIUIEKT MOPTPETOB BETUKUX XUMHUKOB.

6.2. O0opynoBaHue VISl IPOBeACHUS] MPAKTHYECKUX padoT
Becwl anexktponnsie ¢ USB-nepexoqHukom
Cronuk noabeMHbIN
LenTpudyra neMoHCcTpallMOHHAS
[IITaTuB 1eMOHCTPAMOHHBIA XUMHUYECKUN
Anmnapat 1151 IPOBEACHUSI XUMHUECKUX PEAKIIHI
Anmnapar Kunna
OBIUOMETP
['enepatop (MCTOUYHUK) BEICOKOTO HATIPSKEHUS
['openka yHuBepcanbHas
[Tpubop a1 WLTIOCTPALIMH 3aBUCUMOCTH CKOPOCTH XMMHUUECKUX PEAKIUI OT YCIOBUN OKpPYKaroIIeH
Cpeasl
HaGop nms a1exTponu3a 1eMOHCTPAITHOHHBIHN
[TpuGop AsIs OMBITOB IO XUMHUU C ICKTPUUECKUM TOKOM (J1abopaTOpHBIiA)
ITpubop a1 OKKCIEHMS CIUPTA HAJl MEHBIM KaTaJIu3aTOPOM
[TpuGop Asg moNydeHus TaJon10aIKaHOB J€MOHCTPAIIMOHHBIN
[Tpubop 15 monydeHust pacCTBOPUMBIX BEILIECTB B TBEPAOM BUE
YcTaHoBKa 7151 GUIBTPOBAHUS [0/ BAKYYMOM
[Tpubop nsnst onpesenenns cocraBa Bo3ayxa
["azoananmu3aTop KUCIOPOJa U TOKCUYHBIX Ta30B ¢ MU(PPOBOM MHANKAIIMEH TOKa3aTeneit
[Tpubop aJig WUTIOCTPAIMK 3aKOHA COXPAHEHHSI MACcChl BEILIECTB
VYcTaHoBKa 17151 IEPETOHKH BEILIECTB
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Bapomerp-anepoun

[Tpubop a1 MOTyYSHUS TaTOU0ATKAHOB H CIIOXKHBIX 2()HUPOB J1a00paTOPHBIA — 8 IIT.;
Konbonarpesarens

Becbl 1714 chinyunx MarepuaioB — 13 mr.;

[Tpubop ansa nonyuenus razos (I1I1I)

CriuproBka mabopaTtopHas jmtasi — 13 mr.;

MarnuTHas Meanka — 8 mr.;

Mukpockort dpoBoi ¢ pyKOBOACTBOM IOJIE30BATENS M TOcoOMeM [yt ydamuxcst — 16 mr.;
Ha6op nns unctku ontuku — 16 mir.;

Hab6op nmocyne! s peaktuBoB — 17 mT.;

HaGop npunaniexHocTel 11 MOHTaXka NpocTeHuX npuobopoB no xumuu — 20 mrT.;
Ha6op mocybl 1 mpuHaaIeKHOCTEH U3 ponuieHa (MUKpoiabopatopusi) — 17 mrT.;
HaGop o6opynosanus nist 'MA no xumuun— 16 mr.;

HaGop nns npurotoBiieHus 1 XpaHeHus: peakTiBoB st [ A o xumun — 3 mrt.;
HaGop peaktuBos mis ['MA o xumuu

KoMIuiekT kos16 AeMOHCTpallMOHHbBIX

HaGop npo6ok pe3nHoBbIX — 16 mIT.;

[Tepexon CTEKIISTHHBIN

[TpoOupka Bropua

[TpoOupka nByxKoICHHAS

CoenuHuTenb CTEKJITHHBIN

3aXUM BHHTOBOM — 2 IIT.;

3axxuM Mopa — 16 mir.;

[I1a’r CHIIMKOHOBEIN — 2 IIT.;

KommiekT cTeKIsTHHOM mocy bl Ha NUTH(ax JeMOHCTPAIMOHHBIN

Jlo3upyroiiee yCTporHCTBO (MEXaHUYECKOE)

KoMIuiexT cpeacTB 11 MHAMBUYalIbHOM 3aIUThI

KomruiekT TepmomeTpoB
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