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1 HOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma mo XMMUU Ha YPOBHE OCHOBHOTO 0O0IIEro 0Opa3oBaHus
COCTaBJICHAa Ha OCHOBE TpeOoBaHMiA K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBa-
TEJIBHON MPOTrpaMMbl OCHOBHOTO 00IIIET0 0Opa3oBaHMsl, MPeACTaBIeHHBIX B Dejie-
paJIbHOM TOCyAapCTBEHHOM 00pa30BaTEIbHOM CTaHIapTe OCHOBHOTO 00I1Iero o0pa-
3oBanus (IIpuka3z Munnpocsemenuss Poccun ot 31.05.2021r. Ne287) (nmanee —
dI'OC O00), ¢ yu€ToM pacnpeaenéHHbIX M0 KiaccaMm MPOBEPSEMbIX TpeOOBaHUMN
K pe3yJibTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00-
1Iero o0pa3zoBaHus U JIEMEHTOB COJIEP KaHMUS, IPEACTaBICHHBIX B Y HUBEPCAIbHOM
Koau(uUKaTOpe 1Mo XMMHUH, a Takke Ha ocHoBe [IpuMepHoOit mporpaMmbl BOCITUTaHUS
oOy4Jaronuxcs MNpy MoJy4yeHUu OCHOBHOTO 00111ero oopa3oBanus u ¢ yuétom Kon-
HEMIUY IPernoaBanrs yueOHOTo npeaMera « XUMUs» B 00pa3oBaTesIbHbIX OpraHu-
3arusix Poccuiickoit @enepannu, peaau3yommux OCHOBHbBIE 0011e00pa30BaTEIIbHbIC

nporpammsl (yTB. Pemennem Komterun Munnpocsemenust Poccun, mpoTokon ot
03.12.2019 N IIK-4BH).

OBIIAA XAPAKTEPUCTUKA YUYEBHOI'O IIPEAMETA «X1UMUA»

Bxnaa yueObHoro npenMera « XMMUsD» B TOCTHKEHUE LEJIEH OCHOBHOIO 00-
niero 00pa3zoBaHusi 0OYCIOBJIECH BO MHOTOM 3HAYEHWEM XMUMHUYECKOW HAyKH B TIO-
3HAaHUU 3aKOHOB MIPUPO/IbI, B PA3BUTUU MPOU3BOJAUTEIBHBIX CUJI OOILIECTBA U CO3/1a-
HUU HOBOI 0a3bl MaTepuaibHON KyJIbTYpHI.

XHAMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK pacnpoCTpaHWIa CBOE
BJIMSIHME Ha BCe 00JACTH YEJIOBEUYECKOrO CYIIECTBOBAHUs, 3a/ajla HOBOE BUJICHUE
MHUpa, CTajda HEOTbEMJIEMbIM KOMIIOHEHTOM MHPOBOW KYJBTYPbl, HEOOXOIUMBIM
YCIIOBUEM KU3HU OOIIECTBA: 3HAHWE XUMHUH CIYKUT OCHOBOH U1 (POPMUPOBAHUS
MHUPOBO33PEHUS YEJIOBEKA, €ro MpeACTaBICHUI O MaTepualibHOM €AUHCTBE MHUPA;
BAYKHYIO POJIb UTPatoT (POpMHUPYyEMbIE XUMHUEH TPEICTABIICHUS O B3aUMOIIpEBpallie-
HUSX SHEPIHH U 00 3BOJIOLMH BEIIECTB B MPUPOJIE; COBPEMEHHAs! XUMHUS HaIlpaB-
JIeHa Ha PelleHUE TII00ATbHBIX MPOOJIEM YCTOMUYMBOIO Pa3BUTHS YEIOBEUECTBA —
ChIPbEBOM, IHEPreTUUECKOM, MUILEBOM U IKOJIOTHUYECKO 0€30MacHOCTH, MpodiieM
3/IpaBOOXPaHEHUSI.

B ycnoBusix BO3pacTarolero 3Ha4eHWs: XMMUHU B JKU3HHM O0OIlEcTBa Cylle-
CTBEHHO MNOBBICHJIACH POJIb XMMHUYECKOro 0OpazoBaHus. B muaHe coumanmuzanuu
OHO SIBJIIETCSI OAHUM M3 YCJIOBUN (OPMHUPOBAHUS UHTEIEKTA TUYHOCTH U TapMo-
HUYHOTI'O €€ pPa3BUTHUS.

CoBpeMEHHOMY YEJIOBEKY XMMHUYECKHE 3HAHUSI HEOOXOJUMBI /17151 puoOpeTe-
HUS OOIIEKYJIBTYPHOTO YPOBHSI, TO3BOJISIOIIETO YBEPEHHO TPYAUTHCA B COLIUYME U
OTBETCTBEHHO y4aCTBOBaTh B MHOTOOOpa3HOM *KU3HU OOIIECTBA, JJIsI OCO3HAHMS
BaYKHOCTH Pa3yMHOT'O OTHOILIEHHUS K CBOEMY 3JI0POBBIO U 3JI0POBBIO IPYTUX, K OKPY-
YKarollel MPUPOHON cpefie, AJik TPaMOTHOTO MOBEJICHUS MPU UCTIOJIB30BAHUM Pa3-
JUYHBIX MAaTEPUATIOB M XUMHYECKHUX BEILIECTB B IOBCETHEBHOM JKU3HH.

XumHuueckoe 00pa3oBaHKe B OCHOBHOM IIKOJIE SIBJSIETCS 0A30BBIM IO OTHO-
HIEHUIO K CUCTEME 00111ero XuMuueckoro oopazosanus. [1oaromy Ha COOTBETCTBY-
IOLLEM €MY YPOBHE OHO peasii3yeT NPUCYIIUE 00IIeMy XUMUYECKOMY 00pa30BaHUIO



KJIFOUEBbIE [IEHHOCTH, KOTOPBIE OTPAXKAIOT TOCYAAPCTBEHHbIE, 00I1IE€CTBEHHbIE U NH-
JTUBUAYaJIbHbIE MOTPEOHOCTH. DTUM OIpEAeNsieTcs] CYIHOCTh OOIIell cTpaTeruu
oOyueHus1, BOCIIUTAHUS U PA3BUTHS 00YUaIOIINXCs CPEACTBAMH YU4EOHOTO ITpeiMeTa
«XUMUD).

N3yuenue npeamera:

1) cnocoOcTBYeT peanu3auny BO3MOXHOCTEH JUIsl caMOpa3BUTHS U (POPMHPO-
BaHUs KyJbTYpPbI JINYHOCTH, €€ 0011IeH U (PyHKIIMOHAIBHON TPaMOTHOCTH;

2) BHOCHUT BKJIaJl B POPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEM
MOJIPOCTKOB, HABBIKOB UX CAMOCTOSITEJIbHON y4eOHOM JesTeNbHOCTH, IKCIIEPUMEH-
TaJbHBIX W MCCIIEOBATEIbCKUX YMEHHM, HEOOXOAMMBIX KaK B IOBCEIHEBHOU
YKU3HH, TaK U B MPOGECCUOHANBHON eATEIHHOCTH;

3) 3HaKOMHUT cO crielu(UKONA HAYYHOTO MBIIICHHUS, 3aKJIaJIbIBACT OCHOBBI I1e-
JIOCTHOTO B3IJIsiJa HA €UHCTBO IPUPOJBI U YEJIOBEKA, SIBIETCS OTBETCTBEHHBIM
3TanoM B (pOPMUPOBAHUHU ECTECTBEHHO-HAYYHOI IPaMOTHOCTH MOJAPOCTKOB;

4) ciocoOcTBYyeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIIEHUS! K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTHYECKOE
o0pa3zoBaHuE MIKOJbHUKOB.

IlepeuriciieHHbIE BBILIE HAMPABICHUSA B O0OYYEHWU XMMHUH OOECIIEUMBAIOTCS
cnenupUKon Colep KaHus IPeAMETa, KOTOPBIH SBISETCA MeIarornyecky aaanTHupo-
BaHHBIM OTpak€HUEM 0a30BOM HAyKHU XMMHUH HA OMPENEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumun 0CHOBHOM LIKOJIbI OPUEHTHPOBAH HA OCBOCHHE 00YYaIOIIUMHUCS
OCHOB HEOPTraHMYECKOW XMMUU U HEKOTOPBIX MOHATUN U CBEJCHUI 00 OTAEIbHBIX
00BEKTaX OPraHUYECKON XUMUU.

Crpykrypa coaepkaHus mpenMera cOpMUPOBaHA HA OCHOBE CHCTEMHOTO
NOAX0/1a K ero n3yuyeHuro. ConepkaHue CKIaAbIBACTCS U3 CUCTEMBI IIOHATUN O XH-
MHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI IOHATUN O XUMUYeckoi peakiuu. Ooe
3TH CUCTEMbI CTPYKTYPHO OPraHM30BaHbI 10 MPUHIIKITY MOCIEA0BATEILHOIO Pa3BU-
TUS 3HAHUI Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOrO YPOBHS: aTOMHO-
MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCEr0 €CTeCTBO3HaHUsA, ypoBHs [lepuoanue-
ckoro 3akoHa /. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMHUH, YUECHHS O CTPOEHUN
aToMa U XMMHUYECKOU CBSI3U, IPEICTABICHUN 00 ANEKTPOIUTHUECKOMN TMCCOIMAuN
BEILECTB B pacTBOpax. TeopeTnyeckre 3HaHUSI paCCMATPUBAIOTCS HA OCHOBE SMIIH-
PUYECKH MOJYUYEHHBIX U OCMBICJIEHHBIX (JaKTOB, pa3BUBAIOTCS MTOCJIEIOBATEIBHO OT
OJTHOTO YPOBHS K JPYTrOMY, BBINOIHSS (YHKIMU OOBSICHEHUS U IPOrHO3UPOBAHMS
CBOMCTB, CTPOEHUS U BO3MOXXHOCTEW MPAKTUYECKOIO NMPUMEHEHUS U MOJYyYEHHUS
W3Y4YaeMbIX BEILECTB.

Takas opranuzanusi coep)kaHus Kypca CrocoOCTBYeT NMPEICTaBICHUIO XU-
MHYECKOW COCTABJISIFOLIEN HAYYHOW KAPTHHBI MUPA B JIOTUKE €€ CUCTEMHOM IpHU-
pozbl. TeM caMbIM 00ecTIeUrBAETCSI BO3MOKHOCTD (DOPMHUPOBAHUS Y O0YUAFOIIIUXCS
IEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHHUIO M METOJaM IO3HAHHUS B HayKe.
BaxxHO Takke 3aMeTUTh, YTO OCBOCHUE COJEPKaHUSI Kypca MPOUCXOIUT C MPHUBJIE-
YEHUEM 3HAHUW U3 paHee U3yUYeHHBIX KypcoB: «OKkpyxarmuii Mup», «buosorus. 5
— 7 xnaccb», «Pusnka. 7 kinace», «XuMus 7 Kiacc (BBOJHBIN Kypc)».

HEJIN U3YUEHUA YUEBHOI'O ITPEAMETA « XMW »



K nampaBieHuto nepBOCTENEHHON 3HAYMMOCTHU MPHU peanu3aluuu o0Opa3oBa-
TeNbHBIX QYHKIUHI IpeaMeTa « XUMHUsH TPAAULIMOHHO OTHOCAT (POPMUPOBAHUE 3HA-
HUI OCHOB XMMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, ITPAK-
TUYECKOM JIEATETbHOCTH YEJIOBEKA U KaK OJIHOIO U3 KOMIIOHEHTOB MUPOBOU KYJIb-
Typhbl. 3aa4a IpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XMMHUYECKUX 3HAHUN
— Ba)KHEHIIMX (PAKTOB, MOHSATHIA, 32aKOHOB U TEOPETUYECKUX IMOJOKEHUMN, JOCTYII-
HBIX 0000IIEHNIT MHUPOBO33PEHUECKOr0 XapaKkTepa, sA3blka HAyKH, 3HaHUW O HayY-
HBIX METOJIaX M3YUYEHUs BEIIECTB U XMMHUYECKUX PEaKIui, a Takxke B (hOpMHUPOBa-
HUU ¥ PA3BUTHUU YMEHUMN U CIOCOOOB JESATEIHLHOCTH, CBA3aHHBIX C INIAHUPOBAHUEM,
HAOJIOZICHUEM U MPOBEJCHUEM XMMUYECKOTO DKCIEPUMEHTA, COOJIIOICHUEM TIpa-
BUJI 6€30MacHOr0 OOpAIlleHUs C BEIIECTBAMU B TOBCEIHEBHOM JKU3HH.

Hapsny ¢ 3TuM 1ienm n3ydenus npeaMera B IporpaMMe yTOYHEHbBI U CKOPPEK-
TUPOBAHBI C YYETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOT'O 00111ero 00pa3oBa-
Hus. CerogHsi B 00pa3oBaHUU 0CO00 3HAYMMOM MPU3HAETCSI HAMPABJICHHOCTH 00Y-
YEHUsl Ha Pa3BUTHE U CaMOPA3BUTUE JUYHOCTH, (DOPMUPOBAHHE €€ MHTEIIEKTA U
oOmieit KyJibTypbl. OOyUeHHE YMEHHUIO YUUThCA U MPOAOJIKATH CBOE 0Opa3oBaHUE
CaMOCTOATEIbHO CTAHOBUTCS OAHOM M3 BAXKHEUIINUX (DYHKIINI y4eOHBIX IPEIMETOB.

B ¢Bs131 ¢ 9TUM NpH N3yYEHUH NTPEIMETA B OCHOBHOM IIKOJIE JOMUHHUPYIOIIEE
3HaYEHUE MPUOOPENH TaKHUE LU, KaK:

e (popMupOBaHME UHTEIUIEKTYaJbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaM000pa3o-
BaHUIO, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPHUHSITHUIO PELIEHUH, CIOCOOHOM
alalTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM XKU3HU;

e HANPAaBJIEHHOCTH OOYUYEHUS HAa CUCTEMAaTHYECKOE MPUOOIIEHUE yUaluXxcs K ca-
MOCTOSITEJIBHOHM [MO3HABATEIBHON JACSATENBHOCTH, HAYYHBIM METOAAM ITO3HAHMS,
(GopMUPYIOIIMM MOTHBALIMIO U PA3BUTHE CLIOCOOHOCTEN K XUMUU;

e oOOecrieueHHe YCIOBUM, CIOCOOCTBYIOIIMX TPHOOPETEHUIO OO0YYarOmUMUCS
OMbITAa PA3HOOOPA3HON NI€ATEIbHOCTH, MO3HAHUSA M CAMOMO3HAHUS, KIHOUYEBbIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE IS
pPa3IUYHBIX BUOB JI€ATEIbHOCTH;

e (opmupoBaHue ymMmeHU OOBIACHITH U OLIECHUBATD SIBJICHUS OKPY’KAIOIIEr0 MUpa
Ha OCHOBAHHMH 3HAHUM U OMbITA, MOJYUYEHHBIX IPU U3YUYEHUU XUMUHU;

e (¢dopMupoBaHHE Yy OOYyYaOUIUXCSd T'YMAHUCTHUECKUX OTHOLICHUM, MOHUMaHUS
LHEHHOCTU XMMHYECKUX 3HAHUHN JUId BBIPAOOTKM SKOJIOTMYECKU LierecoolOpas-
HOTO MOBEACHUS B OBITY U TPYAOBOI JEATEIBHOCTH B LIEISIX COXPAHEHUS CBOETO
3I0POBbS U OKPY’KAIOLIEN TPUPOTHOMN CPEBI;

® pa3BUTHE MOTUBAIIUU K 00YUEHHIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO M CaMOBOC-
NUTAaHUIO HA OCHOBE YCBOEHUS OOIIEUETIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MTPOQUJIS U HAMPABICHHOCTH JaJIbHEHIIIETO 00yUeHHUS.

CBSI3b C PABOYEM ITPOT'PAMMON BOCIIUTAHU S 1ITKOJIBI

Peanuzanus negarornyeckuMu paOOTHUKAMH BOCITUTATEIIBHOTO MTOTEHITHATA
ypokoB XUMMWMU npeanonaraer cienyroniee:

- YCTaHOBJICHUE JJOBEPUTEILHBIX OTHOIICHUH MEXTY MeJarOTHIeCKUM padboT-
HUKOM M OOYYaroIIMMHUCS, CIIOCOOCTBYIONMIUX MTO3UTUBHOMY BOCTIPUSATHIO 00y4Yaro-
IIUMUCS TPEOOBAaHHWIM M MPOCHO MEJArorudaeckoro pabOTHUKA, MPUBICYCHUIO WX



BHUMaHUs K 00Cy»XAaeMOi Ha ypoke MH(pOpMaluy, akTUBU3AaLMY [IO3HABATEIbHON
NEeATEIbHOCTH;

- moOy>XJIeHHue 00yYarouxcsi COOMI0AaTh Ha YPOKE OOLICHPUHATHIE HOPMBI
MOBE/ICHUs, TTpaBuiIa OOLICHHS CO CTApUIMMH (TI€IarorTHYecKUMH pabOTHUKAMH) U
CBEPCTHUKAMH (00yYarOIMMUCS), IPUHLMIBI Y4€OHON TUCHUIUIMHBI U CaMOOpra-
HU3ALNH;

- MPUBJICUCHUE BHUMAHUS O0ydYalOIIUXCsS K IIEHHOCTHOMY acHeKTy Hh3ydae-
MBIX Ha YPOKax sIBJICHUHM, OpraHu3aius ux paboThl ¢ MOIy4aeMOl Ha ypOKE COLU-
aJIbHO 3HA4YMMO nH(popMalLuel — THULIMMPOBAHUE €€ 00CYXIEHUS, BBICKa3bIBaHUS
00y4aroIMMHUCS CBOETO MHEHUS 10 €€ TIOBOAY, BEIPAOOTKH CBOETO K HEMl OTHOILIE-
HUS;

- IPUMEHEHNE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThI C 00YUaIOIIUMHUCS:
MHTEJJIEKTYJIbHBIX UTP, CTUMYJIMPYIOIIMX IO3HABATEIbHY0 MOTUBALIMIO O0yUaro-
HIUXCS; JUCKYCCUI, KOTOPBIE JAI0T 00Y4YaroIUMCs BO3MOXHOCTb TPHUOOPECTH OIIBIT
BEJICHUS KOHCTPYKTUBHOTO JIHAJIOTa; TPYNIOBOM pabOThI MM pabOThI B Tapax, KO-
TOpbIE y4aT KOMaHJHOUW paboTe U B3aUMOJICUCTBUIO C APYTHUMH JIETbMH;

- BKJIIOYEHHUE B YPOK MIPOBBIX MPOLELYP, KOTOPbIE TOMOTAIOT MOANEPKATh
MOTHBALMIO OOY4YalOIIMUXCAd K MOJYyYEHHUIO 3HAHWUW, HAJAKUBAHUIO TMO3HTHBHBIX
MEXJTMYHOCTHBIX OTHOILIEHUH B KJIACCE, IOMOTAIOT YCTAHOBIIEHUIO 100POKETATEb-
HOI aTMOc(epbl BO BpeMsl YPOKa;

- Opranu3anys me(cTsa MOTUBUPOBAHHBIX U APYAUPOBAHHBIX 00yUaIOIIUXCSI
HaJ| UX HEYCIEBAIOIIMMH OJHOKIACCHUKAMU, JAKOUIETO UM COLMAIBHO 3HAYMMBIN
OIBIT COTPYIHUYECTBA U B3aUMHOM IIOMOLIH;

- UHULIMMPOBAHUE U MOJIEPIKKA UCCIIEOBATEIBCKOM IEATEIbHOCTH 00yJaro-
IIMXCS B paMKax peaau3aldyd UMY MHIUBUAYAJIbHBIX U IPYIIIIOBBIX UCCIIEN0BATEIb-
CKHUX MPOEKTOB, YTO JACT O0YUYaIOIIUMCSl BO3MOKHOCTh IPUOOPECTH HABBIKK CaAMO-
CTOSITEJIBHOTO PELIEHUsI TEOPETUUECKON MPOOIEeMbl /MM MPAKTUUYECKOM 3a7auH,
reHepupoBaHus U 0(hOpPMIIEHHS] COOCTBEHHBIX UIEH, YBAXKUTEILHOTO OTHOLIEHUS K
YYyKUM UJesIM, OpOPMIIEHHBIM B padOTax APYTrUX UCCIeI0BATENEH, HABBIK My OI1y-
HOTO BBICTYIUICHUS Mepe]l ayJUTOPUEH, apryMEHTUPOBAHMS U OTCTAaUBaHUsI CBOEH
TOYKH 3PEHUSL.

Pe3ynbTaThl €1MHCTBA yUEOHOM U BOCTIUTATEIHLHOM AEATEILHOCTH OTPAXKECHbI
B pazzesne paboueid mporpaMMbl «JIMYHOCTHBIE PE3yNbTAThl U3YYEHHUS] y4eOHOTro
npeamera « XUMUS» Ha ypoBHE OCHOBHOT'O OOIIIETO 00pa30BaHMM).

MECTO YUEBHOT O IIPEJIMETA «X1MUN» B YUEBHOM IIVIAHE

B cucreme o6miero odpazoBanus « XUMHs» MPU3HAHA 00S3aTENbHBIM yueo-
HBIM TIPEIMETOM, KOTOPBI BXOJUT B COCTAB MPEeAMETHON 00macTu «EcTecTBeHHO-
HAy4YHbIE IPEIMETBIY.

VY4eOHbIM MJIaHOM Ha €€ U3ydyeHue oTBeIeHO 136 yueOHbIX YyacoB — 10 2 4 B
HeJeNo B 8 U 9 Kjjaccax COOTBETCTBEHHO.

Cpoxk ocBoeHust paboueii nporpammsl: 8-9 kiaccel, 2 roja

KonuyecTBo 4yacoB B yueOHOM IulaHe Ha u3zyuyeHue npeamera (34 yueOHbie
HEJIeIN)



Knacc KonnyectBo yacoB B He- | KoimnuecTtBO 4YacoB B
JIEITIO TOJI

8 kiacc 2 68

9 xitacc 2 68

Bcero 136

2 COJEP)KAHUE YYEBHOI'O IIPEJIMETA «XUMMU S

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponb XxuMum B )KU3HU 4desioBeka. Tena u Bemecta. Ousn-
YeCKHe CBOMCTBA BEIIECTB. ArperarHoe coctosinue BemiecTB. [lonsaTue o meromax
MO3HAHUS B XUMHUHU. XUMHUS B cucTemMe Hayk. Uuctele BemecTBa U cMecu. CriocoObl
pa3aeneHus: CMeCeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JEMEHThl. CUMBOJIBI XUMUYECKUX 3Jie-
MeHTOB. [IpocThie U ClOKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckas popmyiia. BaleHTHOCT aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOcHUTENbHAsE aToMHass Macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAsi Macca. MaccoBas 107151 XUMUYECKOT0 3JIEMEHTA B COEUHEHUH.

@uU3NYECKUE U XUMHUYECKUE SIBIICHHS. XUMUYECKasl peakus U €€ MpU3HaKH.
3aK0H COXpaHEHMs MacChl BEIIECTB. XuMU4eckue ypaBHeHus. Kinaccudukarms xu-
MUYECKHUX peaKUui (COeIMHEHNUs, PA3I0KEHHMs, 3aMEIIeHUs, OOMEHA).

XUMHAYECKAN HKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM TMOCYJ0H, C MPaBU-
JaMu pabOThI B Ja00OpaTOpUU U MpuéMamMu 00palieHus ¢ 1abopaToOpHbIM 000pYyI0-
BaHMEM; U3yUYEHUE M ONHUCaHhe (PU3NUYECKUX CBOMCTB OOpa3IlOB HEOPraHUYECKHUX
BEILECTB; HaOMoAeHne pu3nyeckux (TUIaBlieHUE BOCKA, TasHUE JIbJla, PACTHPAHUE
caxapa B CTYIKE, KHTICHUE U KOHJICHCAIIUS BOJbI) U XUMUUECKUX (TOPEHUE CBEYH,
MIPOKAJIMBAaHUE MEIHOW MIPOBOJIOKH, B3aUMOJICHCTBUE Meja ¢ KUCIIOTOM) SBJICHUA,
HaOJIOICHUE U ONTUCAHUE TIPU3HAKOB MTPOTEKAHUSI XUMHUYECKUX PEAKINK (pasiioxe-
HUE caxapa, B3auMOJCIHCTBUE CEPHON KHUCIOTHI C XJIOPUIOM Oapus, pas3iiokKeHUe
ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aMMOICIICTBHE KeJe3a C pACTBOPOM COJIU
menu(Il)); uzydenue crocoOoB pazaeneHus cMecei (C MOMOIBI0 MarHuTa, (prb-
TpOBaHMWE, BhIMApUBAHUE, AUCTHILUIALNS, XpoMmaTorpadus), IpPOBEICHUE OYUCTKU
MOBAapPEHHOW COJIM; HAOIOJCHUE U OMMCAHUE PE3YJIbTATOB MPOBEJACHUS OTBITA, WUJI-
JIOCTPUPYIOIIETO 3aKOH COXPAHEHUsl MACChl; CO3/aHUe MOJEIEe MOJIeKy (1apo-
CTEPIKHEBBIX).

Ba:xHelimue npeacTaBuTe i HEOPraHUYECKHX BELIECTB

Bosnyx — cmech razos. Cocras Bo3zyxa. Kucinopon — 351eMeHT U IpocToe Be-
niecTBo. Haxoxienue kucaopoja B mpupoie, Gu3ndeckKue 1 XMMUYECKUE CBOMCTBA
(peakiuu ropenust). Oxcupl. [Ilpumenenne kuciaopoaa. CriocoObl MOTyYEHUS KUC-
Jopojaa B 1abOpaTOpuu M MPOMBINIIIEHHOCTH. KpyroBopoT Kucioposa B Ipupoe.
O30H — anmoTponHas MoIU(DUKAIUS KHCIOPOa.

TernoBo#t 3pPexT XUMUYECKON peaklud, TEPMOXHMHUYECKHE ypaBHEHUS,
9K30- U IHAOTEPMHUUYECKHE peakiuu. TOIIMBO: yrojib U METaH. 3arpsi3HEHUE BO3-
nyXa, yCUJIEHUEe MapHUKOBOTO 3 (PexTa, pa3pylieHue 030HOBOTO CIIOSL.



Bonopon —snemeHT u npocroe BemecTBo. HaxoxaeHue Bo1opoia B IpUpoe,
bu3nYecKue 1 XUMUYECKHUE CBOMCTBA, MPUMEHEHHE, CITOCOOKI ToSTydeHust. Kucmotsl
Y COJIH.

KonuuectBo BemectBa. Mosb. MossipHas Macca. 3akoH ABorajapo. Mossip-
HBI 00hEM Ta30B. PacuéThl Mo XUMUYECKUM YPABHEHUSIM.

dusnueckne cBoMcTBa BOAbl. Bona kak pacrBoputens. PactBopel. Hacklen-
HbIE ¥ HEHACBHIILIEHHBIE PACTBOPHL. PacCTBOpUMOCTH BEIECTB B BOjie. MaccoBas J0Jis
BEILIECTBA B pacTBOope. XMMHUUYECKHE CBOMCTBA BOJbl. OcHOBaHuUA. Poib pacTBOpoB
B IIPUPOJIEC U B )KU3HU 4eJ0BeKAa. KpyroBOpoOT BOJIBI B IPUPOJIE. 3arpsi3HEHUE MPHU-
poaHbIX BOA. OXpaHa U OUYKMCTKA MIPUPOJIHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHeHuit. Okcuabl. Knaccudukaims
OKCHJIOB: coJieoOpa3yroiire (OCHOBHBIE, KUCIIOTHBIE, aM(pOTEpHBIC) U Hecoeo0pa-
3yromue. Homenkiatypa okcuioB (MeXIyHapoaHas U TpuBuaibHas). Gusndeckue
U XMMUYECKUEe CBOMCTBA OKCUJIOB. [lomyueHne okCuaoB.

OcHoBanus. Knaccudukanuss OCHOBaHMIL: MIETOYN U HEPACTBOPUMBIE OCHO-
BaHus. HoMeHKkiatypa ocHOBaHuUi (MEXIyHapoiHas U TpUBUANIbHASA). PU3NYECKHE
Y XMMHUYECKHE CBOMCTBA OCHOBaHUU. [losryueHrne ocCHOBaHUH.

Kucnorsl. Knaccudukamus kucnot. HomeHknatypa KUCIOT (MEXKTyHapOAHAs
U TpuBHaibHas). Ouznueckue U XMMUYECKUE CBOMCTBA KUCIOT. Psij akTUBHOCTH
metauioB H. H. bekerosa. [lonyuenue kucuor.

Comu. Homenkiatypa coseit (MexayHapoiHas U TpuBHaibHas ). Guzndeckue
Y XUMHAYECKHE CBOMCTBA coJiel. [lonmydenue conen.

I'eneTnueckas CBSI3b MEXKIY KJIaCCAaMU HEOPTAHUYECKUX COCAUHEHUM.

XHUMHUYECKHUIN SKCIEPUMEHT: KAYECTBEHHOE OTIPEICIIEHUE COAEPIKAHUS KUCIIO-
pojia B BO3/1yXe; MoJyuyeHue, cooupanue, pacrio3HaBaHUE U U3yUYeHUE CBOMCTB KHC-
JI0po/ia; HaOI0IEHNE B3aMMOICHCTBHSI BEIIECTB C KUCIOPOJIOM M YCIOBHUS BO3HHUK-
HOBEHUS U IIPEKpallieHus ropeHus (1oxapa); 03HaKOMJIEHUE ¢ 00pa3LiaMi OKCHUIOB
U ONHCAaHHME WX CBOMCTB; MOJydeHUE, COOMpaHHUE, paclo3HAaBaHWE U HU3YyUYCHHUE
CBOMCTB BOJI0po/ia (ropeHue); B3aumoiecteue Bogopoaa ¢ okcugom meau(Il) (Bo3-
MOYHO MCIO0JIb30BaHKUE BUACOMATEPUAIIORB); HAOIIOeHHE 00pa3Il0B BEIIECTB KOJIH-
4eCTBOM | MOJIb; HCCIIeIOBaHUE OCOOCHHOCTEHM PACTBOPEHUSI BEIIECTB C PA3TMUHOM
PacTBOPUMOCTBIO; IPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MAaCCOBOW IOJIEH
PacTBOPEHHOIO BEIIIECTBA; B3aUMOJCHCTBHUE BOJIbI ¢ METallJIaMU (HATPUEM U Kallb-
1MeM) (BO3MOKHO HCIIOJB30BAHUE BUIEOMATEPHUANIOB); OIpPEACIICHUE PACTBOPOB
KHUCIIOT M IIeJI0Ue ¢ TOMOIIBbIO MHANKATOPOB; UCCIEA0BaHNE 00Pa3Il0B HEOPraHu-
YECKUX BEIIECTB PA3IMYHbBIX KJIACCOB; HAOIIOIEHNE N3MEHEHUS OKPACKU MHIUKATO-
POB B pacTBOpax KUCIOT U IIEJI0Ueii; n3yueHnue B3aumoienctus okcuna meau(ll) ¢
PACTBOPOM CEPHOU KHUCJIOThI, KUCJIOT C METAJUIAMH, PEAKIIUN HEUTpaInu3aluu; 1mo-
Jy4YEeHHE HEPACTBOPUMBIX OCHOBAHH, BHITECHEHUE OJJHOTO METAJLJIa IPYTUM U3 pac-
TBOpA COJIM; PEIICHUE PKCIEPUMEHTAIIbHBIX 3a7a4 1o Teme «BaxHeime Kiacchl
HEOPTaHUYECKUX COCAUHEHUN.

Iepuoauyeckuii 3akon u [lepuoanueckasi cucteMa XUMHYECKHUX dJIeMEH-
ToB /I. . MenpeneeBa. CtpoeHnne aTroMoB. XUMHYECKas CBA3b. OKuC/IH-
TeJIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIMU



[lepBble MONBITKK KiIacCUPUKAMKU XUMHYECKUX djemMeHToB. [loHsatue o
rpynnax CXOJHBIX 3JIEMEHTOB (ILETOYHbIE U MIETOYHO3EMENbHBIE METAILIbI, rajio-
TeHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3yloT am(poTepHbIE OKCHIBI U
TUJIPOKCUIBI.

Ilepnonmueckuit 3akoH. [lepuoandeckas cucrema XMUMUYECKHUX 3J1EMEHTOB /1.
N. MenneneeBa. KopoTkonepuoanas u jimmHHONIEpHoaHAs hopmb [leproanyaeckoit
cucreMbl XuMu4eckux 3seMeHToB /. . Menneneesa. Ilepuonst u rpynmst. dusu-
YECKHI CMBICII MOPSAIKOBOTO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DnekTponbl. CTpoeHue
AJEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XuMHUUeckux 3iaemeHToB [lepuoamnye-
ckou cuctemsl . 1. MenaeneeBa. XapakTepUCTUKA XUMUYECKOTO JIEMEHTA 10 €T0
noJioxkenuto B [lepunonnueckon cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHUS paguyca aTOMOB XUMUYECKUX AJIEMEHTOB, Me-
TAJTAYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TpyInaM u nepuogam. 3Hauenue [le-
puoanyueckoro 3akoHa u llepmoanyeckoil CHCTEMBI XMMHYECKUX JIEMEHTOB IS
pa3BuUTHS HAyKU U npakTuku. [[. 1. MeHaeneeB — y4€HbIN U rpaXkJaHNH.

Xumuyeckas cBsizb. KoBaneHnTHas (ToyisipHast U HEMOJSIpHAs) CBA3b. DJIEKTPO-
OTPULATEIIBHOCTh XUMUYECKUX AIEMEHTOB. IOHHAs CBS3b.

Crenenb okuciieHus. OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipo-
LIECCHI OKUCIIEHUSI U BOCCTAHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

XUMHUUYECKHI SKCIIEPUMEHT: U3y4eHHE 00pa3iloB BEIIECTB METAILJIOB U HEME-
TAJJIOB; B3aUMOJIEVCTBUE THAPOKCHIA LIMHKA C PacTBOPAMHU KHUCJIOT U LIEJIOYEH;
IPOBEJICHUE ONBITOB, WUIKOCTPUPYIOLIUX IPUMEPHI OKUCIUTEIBHO-BOCCTAHOBU-
TEJbHBIX Peakluil (rOpeHue, peakiiuu pa3ioKEHUs, COCTUHECHHUS).

9 KUIIACC

BemecTBo M xXuMu4ecKasi peakuus

Ilepnonmueckuii 3akoH. [lepuoanyeckas cucremMma XUMHYECKHUX 3J1EMEHTOB /1.
N. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB XUMH-
YECKHUX DJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaNMs, KaNbLUI U UX COCIUHECHHUN B
COOTBETCTBHHM C TIOJIOKEHHUEM JIEMEHTOB B [leprnonnueckoit cucreMe U CTpOCHUEM
MX aTOMOB.

CrpoeHnue BemecTBa: BUIbl XUMUYECKOM CBS3U. THIIBI KPUCTAIIMYECKUX pe-
IETOK, 3aBUCUMOCTB CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUINYECKOUN PEILIETKNA U BU1A
XUMHUYECKOM CBA3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIECTB (MEXAyHapo-
Has ¥ TpUBHAJIbHAS ). XMMHYECKHE CBOMCTBA BEIECTB, OTHOCAIIUXCS K Pa3IUYHbIM
KJIacCaM HEOPTraHMYECKUX COCAUHEHNU, T€HETUYECKasl CBSA3b HEOPraHWYECKUX Be-
LIECTB.

Knaccudukanys XuMU4eCKrUX peakivii o pa3InyHbIM PU3HAKAM (110 YUCITY
Y COCTaBY yYaCTBYIOIMX B PEAKI[UU BEIIECTB, [0 TEIIOBOMY 3D PeKTy, 10 N3MEHe-
HUIO CTETIEHEW OKUCIICHHS] XMMHUYECKUX 3JIEMEHTOB, IO OOPaTUMOCTH, 10 yYaCTUIO
Karanu3aTtopa). JK30- U SHAOTEPMUYECKUE PEAKIUU, TEPMOXUMHUYECKUE YpaBHE-
HUS.



[TonsiTue o ckopocTu xuMuyeckoi peakiuu. [lonsiTue 06 0OpaTuMbIX U HEOO-
paTUMBIX XUMHUYECKUX peakuusx. [IoHsITHEe 0 TOMOreHHBIX U T€TEPOreHHbIX peak-
uusx. [lonsarre o xumudeckom paBHoBecur. DAKTOPBHI, BIUSAIOIINE HA CKOPOCTh XU-
MUYECKON pEaKIUHU U MOJIOKEHNE XUMHYECKOTO PABHOBECHSI.

OKHCANTENFHO-BOCCTAHOBUTEILHBIC PEAKIIUH, JIEKTPOHHBIIN OaJlaHC OKUCITH-
TEJIbHO-BOCCTAHOBUTENBHON peakuuu. CocTaBlieHHE YPaBHEHUW OKHCIUATEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUH C UCIIOJIb30BAHUEM METO/1a JJIEKTPOHHOTO OanaHca.

Teopus 2EKTPOTUTHUECKON AUCCOUALNN. DIEKTPOIUTHI U HEIJECKTPOJIUTHI.
Karuonsl, annonsl. MexaHu3M JAMCCOLUALIMK BEUIECTB C PA3IMYHBIMU BUJIAMU XU-
Muyeckoi cBsa3u. CreneHp gucconunanuu. CHIbHBIC U CIa0bIE SJIEKTPOJIHUTHI.

Peakiiuu nonHoro ooMeHa. Y ciioBHs MPOTEKAHUS peaKI[uii HOHHOTO 0OMEHa,
MOJIHBIE U COKpalIEHHbIE HOHHBIE YpaBHEeHUs peakiuii. CBOWCTBA KUCIOT, OCHOBA-
HUH U COJIEH B CBETE MPEACTABICHUM 00 AMEKTPOIUTHYECKOM Arccounanun. Kaue-
CTBEHHBIE peakIuu Ha UOHBI. [loHsTHE O THIpOIN3E CONei.

XHUMHYECKHI SKCIEPUMEHT: 03HAKOMJIEHHE C MOJEISIMU KPHCTAIUTMYECKUX
pPEMIETOK HEOPTraHUYECKUX BEIIECTB — METAJJIOB M HEMETAIIOB (rpaduTa U anmasa),
CJIOXHBIX BELIECTB (XJIOpHJIa HATPHs); UCCIECIOBAHUE 3aBUCUMOCTH CKOPOCTH XH-
MUYECKON pEaKIMK OT BO3JICHCTBUSI Pa3IMUHbIX (DaKTOPOB; UCCIEAOBAHUE FIEKTPO-
IIPOBOJTHOCTH PACTBOPOB BEILIECTB, MTPOLIECCA JUCCOLMALIMU KUCIIOT, IEJI0YEl U CO-
Jeil (BO3MOXKHO MCHOJb30BAHUE BUIECOMATEPUAIIOB); MIPOBEICHHUE OIBITOB, UILIIO-
CTPUPYIOLIUX MPU3HAKU IMPOTEKAHUS pEaKUUi HOHHOro oOMeHa (0Opa3oBaHHE
ocajika, BbIIEJIEHUE ra3a, 00pa3oBaHuE BOJbl); ONBITOB, WUIIOCTPUPYIOUIUX MpU-
Mepbl OKUCIIMTEIBHO-BOCCTAHOBUTENIBHBIX PEAaKLUUN (TOpPEHHE, PEAKIMU Pa3JIokKe-
HUS, COEIMHEHUS); PacllO3HABAaHUE HEOPIaHUYECKUX BELIECTB C MOMOILBIO Kaye-
CTBEHHBIX PEaKIIMi Ha NOHBI;, pELICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemeranbl U MX coeIMHEHUA

O61as xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaK-
TepHbIE cTereHn okuciaeHus. CTpoeHue u GU3N4ecKue CBOMCTBA MPOCTHIX BELIECTB
— raJoreHoB. XMMUYECKHE CBOICTBA Ha MpUMeEpE XJIopa (B3auMOEICTBUE C METall-
JaMu, HEMEeTaJUIaMH, 1eJo49aMu). Xa0poBoaopo . CosisiHas KUCI0Ta, XUMUYECKUE
CBOICTBA, MOJIy4YECHHE, MPUMEHEHHUE. J[eMCTBUE XJI0pa U XJIOPOBOJAOPOIA HA Opra-
HU3M uesioBeka. BaskHelime XJI0pHUIbl M X HAX0KJIEHUE B IPUPOJIE.

O6mas xapaktepuctuka 3meMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIEC CTEIIEHN OKUCIICHUS.

Crpoenue u (puznyecKkrue CBOWCTBA MPOCTHIX BEUIECTB — KUCIOPOAA U CEPHI.
AoTponHble MOAU(PUKALIUN KUCIIOPO/1a U cepbl. XMMHUECKHEe cBoicTBa cephl. Ce-
POBOAOPOJI, CTpOEHUE, (PU3HUECKUE U XUMHUYECKHe cBoMcTBA. OKCUABI CEepbl Kak
IpECTaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCI0Ta, PU3NUYECKIe U XUMUYECKUE
CBOIcTBa (0O1IME KaK MPECTaBUTENS Kiacca KUCIOT U cneruduueckue). Xumuye-
CKHE€ peaklMH, JeXKalllie B OCHOBE MPOMBIILIEHHOTO Croco0a MOJIy4eHHs] CEpHOM
kucioThl. [Ipumenenue. Coau cepHOM KHUCIIOThI, KAUECTBEHHAs! PEaKklys Ha CYyJib-
dat-uoH. Haxoxaenue cepbl U €€ COeJMHEHUI B MPUPOIe. XUMHUUECKOE 3arps3He-
HUE OKPY>KAIOIIeH Cpellbl COEIMHEHUSIMU CEPbl (KUCIIOTHBIE JT0XKIM, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAICHHUS.



O6mas xapaktepucTuka 37eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIICHUS.

A30T, pacrpocTpaHeHue B Ipupoje, Gu3nueckue U XUMUYECKHe CBOICTBA.
KpyroBoport a3ora B npupojie. AMMHAK, €ro (PU3NUECKUE U XUMUYECKUE CBOMCTBA,
nosyueHue u npumenenne. Coau aMMOHUS, UX (PU3NYECKHE U XUMUYECKUE CBOM-
CTBa, NpuMeHeHne. KauecTBeHHas peakuusi Ha MOHbl aMMOHUS. A30THasi KMCJIOTA,
e¢ moxydeHue, pu3nuecKue U XMMHUYECKHUE CBOMCTBA (00IIMe KakK MpeAcTaBUTENs
KJlacca KucioT u cnenuduyeckue). Mcnoiab3oBaHne HUTPATOB U COJIE aMMOHHUS B
KaueCTBe MUHEPAIbHBIX YyI0OpeHuil. XUMHUYECKOEe 3arpsi3HEHHE OKpY Karolen
Cpellbl COeTMHEHUAMM a30Ta (KUCJIOTHBIE JT0KIM, 3arpsi3HEHHE BO3/yXa, IOYBBI U
BOJIOEMOB).

docdop, amnorpornHbie Mmoaudukauu Gocdopa, hpuzndeckre 1 XUMHIECKHE
cBoiictBa. Oxcua docdopa(V) u pocdopHas kuciora, Pu3nyeckKkre 1 XUMUIECKUE
CBOMCTBa, nosiyueHue. Mcnonb3oBanue ¢pocharoB B KauecTBE MUHEPAIBHBIX y00-
PEHHU.

O6mas xapakrepuctuka 3nemMeHToB [VA-rpymnmbsl. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIEC CTEIIEHN OKUCIICHUSI.

VYriepoa, auioTpornHbie MOJAU(PUKALNUN, PACHPOCTPAHEHUE B IPUpOE, (pu3u-
YECKHE M XMMHYECKHe CBOMcTBa. AncopOuus. KpyroBopoT yriepoja B npupoe.
Oxkcuppl yriaepoaa, ux QU3NYECKUe U XUMUYECKUE CBOMCTBA, IEUCTBUE HA JKUBBIE
OpraHu3Mbl, MOJYyYEHHUE U MPUMEHEHHE. DKOJIOTHYEeCKUE MPOOJIEMbI, CBSI3aHHbBIE C
okcuaoMm yriepoaa(IV); runoresa rinodanbHOro NOTEIJICHUS KIIMMAaTa; TapHUKOBBIH
abdext. YronbpHas KucnoTa U €€ colu, ux (HU3NIECKUE U XUMUYECKHUE CBOMCTBA,
noJiy4eHue u npuMeHnenue. KauectsenHnas peakiusi Ha kapooHaT-uoHsl. Mcnosnb3o-
BaHME KapOOHATOB B OBITY, MEJIUIIUHE, TPOMBIIINICHHOCTH U CEJIbCKOM XO3SIMCTBE.

[TepBoHavasIbHBIE TIOHSTHS 00 OPraHMYECKUX BEIIECTBaX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, INIMIIEPUH, YKCYCHAs! KHCIIOTA).
Nx coctaB u xumuueckoe crpoenue. [lonstre o OM0I0rnyeckn BaxKHbIX BEIIECTBAX:
XKupax, Oenkax, yrieBojax — M X POJH B )KU3HU yesloBeka. MaTepuanbHoe e1H-
CTBO OPIaHMYECKUX U HEOPTraHWYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usmyeckue © XMMHUYECKUE CBOMCTBA, IMOJy4YEHUE
u npumeHenune. CoequHeHus KpeMHus B npupoje. OOume npeacraBieHus o0 Ok-
cune kpemausi(IV) u kpemuueBo kuciore. CUIMKATHI, UX UCIOJIb30BAHUE B OBITY,
MEJIULIMHE, MPOMBIIIUIEHHOCTH. BaxkHelIlIne CTpOUTEIbHBIE MaTEPUAIbl: KEpAMUKA,
CTEKJIO, IIEMEHT, OeTOH, Xkeje300eToH. [Ipobiembl 6€301acHOr0 MCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HHU.

XUMUYECKUI SKCIIEPUMEHT: U3yYeHHE 00pa3l0B HEOPraHMUECKUX BEILECTB,
CBOWCTB COJISTHOM KUCJIOTHI; IIPOBEJACHUE KAYECTBEHHBIX PEAKIIMI HA XJIOPU-HOHBI
¥ HaOJIOJIEHUE MPU3HAKOB UX MPOTEKAHUS; OIBITHI, OTpaKaromre GU3NIecKue u
XUMHUYECKHE CBOMCTBA rAJIOT€HOB U UX COEAMHEHUH (BO3ZMOXKHO UCIIOJIb30BAaHUE BU-
JleoMaTeprasoB); 03HAKOMJIEHHE ¢ 00pa3liaMy XJIOPHUIOB (TaJOTeHHUI0B); O3HAKOM-
JeHue ¢ o0paslaMu cepbl U €€ COeIMHEHUSIMH (BO3MOKHO HCIIOIb30BAaHUE BUJICO-
MaTepuaioB); HAOIIOJEHUE Tpolecca OOYIIIMBaHMS caxapa Mo JIeUCTBUEM KOH-
LHEHTPUPOBAHHON CEPHOU KHUCIIOThI; U3yUYE€HUE XUMUYECKUX CBOMCTB pa30aBIeHHON
CEpHOM KHCJIOThI, MPOBEACHUE KAYECTBEHHOW peakuuu Ha Ccyiabdar-uoH u



HaOJIoZICHUE TpHU3HaKa €€ MPOTEKaHUs; O3HAKOMJIEHHE C (DU3UYECKUMHU CBOM-
cTBaMu a30Ta, (hochopa 1 uX COeAMHEHHI (BO3MOKHO HUCIIOIH30BAHNE BHIEOMATE-
puanoB), oopas3iamMu a30THBHIX U (HOCHOPHBIX yIOOPEHMUIA; TTOyIeHHE, COOUpaHue,
pacro3HaBaHWE U U3YUYEHHUE CBOWCTB aMMHAKa; MPOBEICHUE KAYECTBEHHBIX PEak-
IIUH HAa MOH aMMOHUSI B PocdaT-uOH U N3ydeHUE IPU3HAKOB UX IPOTECKAHUS, B3aH-
MOJICMCTBUE KOHLEHTPUPOBAHHON a30THOM KUCJIOTHI C MEABIO (BO3MOKHO UCIIOJIb-
30BaHUE BUJICOMATEPUAIIOB); U3YUYCHUE MOJENICH KPUCTAJUIMYECKUX PEIIETOK aj-
Ma3a, rpadura, QysuiepeHa; 03HaKOMIIEHHE C ITPOLIECCOM aJICOPOLIMU PaCTBOPEHHBIX
BEI[ECTB aKTUBUPOBAHHBIM YTJIEM U YCTPONUCTBOM MPOTHUBOra3a; MoiayyeHue, coou-
paHue, paCliO3HABAHUE U M3yYEHUE CBOMCTB YTJIEKUCIIOTO ras3a; MIpoBEeJACHUE Kaye-
CTBEHHBIX peakiMii Ha KapOOHAT- U CUJIMKAT-UOHBI U U3YUYEHUE MPU3HAKOB UX MPO-
TE€KaHUs; 03HAKOMJICHHE C TIPOIYKIUEN CUIUKATHOW MPOMBIIUIEHHOCTH; PEIICHHE
AKCIEPUMEHTAIbHBIX 3a]1a4 10 TeMe «BaykHeNIe HEMETAIIIbl U UX COCTUHEHUS.

MeTajuibl 4 UX COCAMHEHMSI

OO0m1as xapakTepUCTUKA XMMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux nonoxkeHus B [lepunoamueckon cucreme xummyeckux snemeHToB . 1. Menne-
jeeBa u CTPOEHUS aTOMOB. Ctpoenue
MeTa/uIOB. MeTayum4eckasi CBSI3b U METaIMYeCKas KPHUCTAJUIMYecKas PEHIETKa.
DIIEKTPOXUMHUYECKUI PSAJT HANPSHKEHUM MeETauioB. DU3NYECKHE UM XUMUYECKHUE
cBoiicTBa MeTayuioB. O0uwme cnocoObl NoaydeHus MeTaiioB. [loHsTre o Koppo3uun
METaJJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBbl (CTasb, YyTYH,
JIOPATIOMUHUM, OpOH3a) U UX PUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsle MeTaiuibl: MOJIO)KEHUE B [lepruoanyeckoil cucrteMe XUMUYECKUX
aneMeHToB /. . MenaeneeBa; CTpoeHUE UX aTOMOB; HaXOXJIeHue B npupoje. du-
3MYECKHE U XMMUYECKHUE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUAbl U TH]I-
POKCH/IbI HATpUs U Kaiusl. [[puMeHeHne meT0YHbIX METAIIOB U UX COCTMHEHUM.

[I{esrouHO3€MENBbHBIE METAJIBI MATHUM U KaJIbIMM: TTOJI0)KeHHue B [lepuonn-
YECKOM cucTeMe xuMmmuieckux 3memMenToB . 1. MeHneneeBa; cTpoeHue ux aToMOB;
HaXOXJeHUE B pupojie. Pu3ndyecknue u XMMUYECKUE CBOMCTBA MAarHus U KaJablUsl.
Baxnelme coenuHeHus: KaJblUs (OKCU, TUAPOKCUI, coin). KECTKOCTh BOJBI U
CHOCOOBI €€ YCTpAHEHMUS.

AJIIOMUHUN: TT0JI0keHNE B [Ieprnoandeckoit CHCTEME XUMUYECKUX SJIEMEHTOB
1. 1. MenneneeBa; CTpOCHHE aTOMa; HAXOXKAEHUE B Ipupoe. PU3NUECKHUE U XU-
MUYECKHE CBOMCTBA alfOMUHUS. AMGOTEpHbIE CBOWCTBA OKCHUIA M THAPOKCHIA
ATFOMHUHUSL.

Keneszo: nmonoxenue B Ilepuoanueckorl CUCTEME XMMHUYECKUX 3JIEMEHTOB
. . MenzaeneeBa; CTpOEHHE aToMa; HaxoxJAeHUe B npupoae. Pusnyeckue u xu-
MUUYECKUEe cBoMcTBa xene3a. Okcunabl, ruapokcuabl u conu xeneza(ll) u xe-
ne3a(IIl), ux cocraB, CBOMCTBA U MOJTYyYECHUE.

XUMHUYECKUM SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMu METaJIOB M CIUIa-
BOB, UX (DM3WYECKUMHU CBOMCTBAMH;, M3YUCHUE PE3YJIbTATOB KOPPO3UU METAJJIOB
(BO3MOKHO HCIIOJIb30BAaHUE BHEOMATEpPUATIOB), OCOOEHHOCTEH B3aMMOJICHCTBUS
OKCH/JIa KaJIBIIUSI M HATPUSI C BOJIOM (BO3MOKHO MCIIOJIb30BAHUE BUIEOMATEPUATIOB);
HCCJIEIOBAHUE CBOMCTB KECTKOM BOJIBI;, MPOILECCa TOPEHUS XKeJe3a B KUCIOPOJIE
(BOBMOXKHO  HCIMOJIb30BAHUE  BHUJEOMATEpUANOB); IPU3HAKOB  MPOTEKAHUS



KaueCTBEHHbBIX PEAKIIMI Ha MOHBI (MarHusl, KaJbLiMsl, aTFOMUHMS, IMHKA, *Kere3a(1l)
u xene3a(lll), meau(Il)); HabmroneHNE B ONMCAHKE MIPOIECCOB OKPAITMBAHHMS I1JIa-
MEHU MOHAMU HATpUs, KaJus U KaJablus (BO3MOXKHO HCIIOJIb30BaHUE BUEOMATEPH-
aJIOB); UcceA0BaHUe aM(pOTEPHBIX CBOMCTB 'MIPOKCUAA ATTFOMUHUS U THAPOKCHIA
LMHKA; pEIIEHUE FKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «BakHeille MeTaibl U X
COEJIMHEHHUSD.

XuMus 4 OKpy:Kaoas cpeaa

Hossie Matepuainsl 1 TexHOJIOrMU. BemecTBa u MmaTepuaibl B IOBCEIHEBHON
’KM3HU 4esloBeKa. XUMHUS U 3/10poBbe. be3onacHoe ucnoab30BaHuE BELIECTB U XU-
MUYECKUX peakuuil B ObITy. [lepBast oMol Npy XUMHUECKUX OKOrax U OTpaBlie-
HUsX. OCHOBBI 3KOJIOTMYECKON IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKPYIKako-
el cpensl (mpenenbHas qomyctumas KoHueHTpanus semectB — [1/1K). Ponb xu-
MUU B PEUICHUH SKOJIOTMUECKUX MPoOIIeM.

[IpupoaHblE MCTOYHUKHU YIJIEBOAOPOAOB (YroJib, MPUPOJHBIA ra3, He(Th),
MPOIYKThI UX IEPEPAOOTKH, UX POJIb B OBITY U IPOMBIIIIEHHOCTH.

XHWMHUYECKHI 3KCIEPUMEHT: H3ydeHHe oOpa3lloB MaTepuasoB (CTEKIIO,
CIUIaBbl METAJIJIOB, MOJIUMEPHBIE MATEPHUAIIBI).

3 IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSI YUYEBHOI'O
IMNPEAMETA «XUMMUSI» HA YPOBHE OCHOBHOI'O OBIIET'OOBPA30-
BAHUA

[Inanupyembie pe3yabTaThl OCBOCHHSI IIPOTpaMMBbI 110 XUMUHU Ha YPOBHE OC-
HOBHOTO 001Iero 00pa3oBaHusl.

N3yuenne XMMUM Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUsI HAIIPaBJICHO
Ha JIOCTHKEHUE OOYUYaIOMMMHUCS JTUYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX
Pe3yIbTAaTOB OCBOCHUS YYEOHOTO MpEeAMETA.

JIngHOCTHBIE Pe3yJIbTaThl OCBOEHHUS MTPOTPAMMbI OCHOBHOT'O 00I11€T0 00pa3o-
BaHMS IOCTUTAIOTCS B X0JI¢ 00YUCHUS XUMHUH B €AMHCTBE YUSOHOM M BOCIIUTATEITh-
HOM JIeATEeTLHOCTH IITKOJIBI B COOTBETCTBUHU C TPATUITMOHHBIMUA POCCUHUCKUMU COITH-
OKYJIbTYPHBIMH U JYXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMH, TIPUHSATHIMH B OOITICCTBE
IpaBUJIaMHU 1 HOPMaMH TIOBEICHUSI ¥ CIIOCOOCTBYIOT ITpoIieccaM CaMOITO3HAHHUS, Ca-
MOPA3BUTHS U COITUANTHM3AIINN 00yJIaIOITHUXCSI.

JIMIHOCTHBIE pe3yJIbTaThl OTPaKalOT TOTOBHOCTh OOYYaromuXxcs pyKOBOJI-
CTBOBATHCS CHCTEMOM MO3UTUBHBIX [ICHHOCTHBIX OPUEHTAIIMN U PACIITUPEHHE OTIhITa
NeSTeTLHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) maTpuoTUYECKOTO BOCTIMTAHMUS:

IIEHHOCTHOTO OTHOIICHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
¥ HAy4YHOMY HACJIeJIUI0, TOHUMAHHUS 3HAYCHHS] XUMUYECKOW HAyKU B KU3HHU COBpE-
MEHHOTO 0011IeCTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOUN MH(pOpMaIueit o mepeo-
BBIX JIOCTMDKCHHSX U OTKPBITUSAX MHUPOBOW M OTCUCCTBCHHOW XMMUH, 3aHHTEPECO-
BaHHOCTHU B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MUpa M OOIICCTRA;

2) TpaXkIaHCKOT'O BOCITUTAHUS:

MIPEACTABIICHHS O COIMAIBHBIX HOPMaxX M MPABHIIAX MEKINYHOCTHBIX OTHO-
IIICHUH B KOJIJICKTUBE, KOMMYHHUKATHBHOW KOMIIETCHTHOCTH B OOIIIECTBEHHO ITOJIE3-
HOHM, y4eOHO-HCCIIeIOBATEIbCKON, TBOPYECKOW M JAPYIMX BHUIAX JAEATEIbHOCTH,



TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOM JIEATENbHOCTH IIPU BBINOJIHEHNUU y4eO-
HBIX, 03HABATEIbHBIX 337a4, BBINOJHEHUM XUMHUYECKHX 3KCIEPUMEHTOB, CO3/a-
HUU Y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aWMMOIIOHMMAHHUIO U B3aHMOIIOMOIIH B
npolecce 3Tol yueOHOHM JesTebHOCTH, TOTOBHOCTH OLIEHUBATH CBOE NOBEACHUE U
MOCTYIIKH CBOMX TOBAPHILEH C MO3ULIMA HPABCTBEHHBIX U TPABOBBIX HOPM C YUETOM
OCO3HAHHUs MOCIEACTBUM NIOCTYIIKOB;

3) IIEHHOCTH HAYYHOTO TTO3HAHHUS:

MHUPOBO33PEHUYECKUX MPECTABICHUN O BEIIECTBE M XMMHUYECKON peakluu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M COCTABIISIOLIUX OC-
HOBY JIJIs1 IOHUMaHUS CYITHOCTU Hay4HOM KapTHUHBI MUpa, IpeICcTaBIeHUNA 00 oc-
HOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IbI, B3aUMOCBSI35X YEJIOBEKA C IPUPOI-
HOMW cpeioil, 0 poJii XMMHHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[I03HAaBaTEJIbHbIX MOTHBOB, HAIIPABJICHHBIX HA MOJYYEHUE HOBBIX 3HAHUM I10
XUMUH, HEOOXOIUMBIX JIJ1s1 OOBSICHEHUS HaOIIOJAaEMBIX MTPOLIECCOB U SIBJICHUN;

MMO3HABATEJIbHON, HHPOPMALIMOHHON U YUTATEIbCKOUN KYJIBTYpPbI,B TOM YUCIIE
HABBIKOB CAMOCTOATEIBHOM pabOThI ¢ yUeOHBIMU TEKCTAMHM, CIIPABOYHOM JTUTEPATY-
POii, TOCTYITHBIMU TEXHUYECKUMU CPEICTBAMH HH(POPMALMOHHBIX TEXHOJIOTUI;

MHTEpeca K 00yYEHHIO U MTO3HAHUIO, TI0003HATETbHOCTH, TOTOBHOCTHU U CIO-
COOHOCTH K caM000pPa30BaHUIO, MPOESKTHOM U UCCIIEIOBATEIbCKOM AESTETbHOCTH, K
OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH M YPOBHS OOYyYEHHMSI B TaJIbHEUILIEM;

4) popMupOBaHHUS KYJIbTYPhI 3I0POBBSI:

OCO3HaHMS LIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOIIEHMS K CBOEMY 3/10PO-
BbIO, YCTAHOBKHU Ha 3/10pOBbIIl 00pa3 *KU3HU, OCO3HAHMS [TOCIEACTBUM U HEIPUATHUS
BPE/IHBIX MPUBBIUEK (YIIOTPEOJICHUS aJIKOTOJIsI, HAPKOTUKOB, KypeHHUsI), HEOOXO0 U~
MOCTHU COOJIIOACHHUS ITPaBUII O€30MACHOCTH MPH OOpAIIEHUH ¢ XUMUYECKUMU Bellle-
CTBaMH B OBbITY U pealbHOMN KU3HH;

5) TpyA0BOTrO BOCIIMTAHUS:

MHTEpeca K MPaKTUYECKOMY H3y4eHHIO mpodeccuid U Tpyla pa3iudHOro
poJia, yBaXK€HUE K TPy U pPe3ysbTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YUCJIE Ha
OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUI MO XMMHUHU, OCO3HAHHOTO BBIOOpA MH/IU-
BUTyJIbHOW TPAEKTOPUHU MPOJIOJKEHUS 00pa30BaHUs C YUYETOM JIMYHOCTHBIX UHTE-
pPECOB U CIOCOOHOCTH K XWMMHHU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEM,
yCHEemHO! NpodecCUOHATBbHON AESTENbHOCTU U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(ECCUOHATILHOM Cpenie;

6) SKOJIIOTHYECKOTO BOCIIUTAHHS:

HKOJIOTMYECKU 1I€JIECO00PA3HOTO OTHOIICHUS K MPHUPOJAE KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyLIECTBOBAaHMS, IOHMMaHUs LIEHHOCTH 3I0POBOIO U
Oe3omacHOro 0opasa KH3HU, OTBETCTBEHHOI'O OTHOIIECHUSI K COOCTBEHHOMY (pU3U-
YEeCKOMY M MCUXHYECKOMY 3/10pPOBbIO, OCO3HAHMSI LICHHOCTH COOJIIOJICHUS MTPaBHII
0e30macHOro MOBEAEHUS MPU padoTe C BEIIECTBAMHU, & TAKKE B CUTyalUsAX, yTPOKa-
FOIMX 30POBbIO U KU3HHU JIFOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJIydaeMble NPU U3yYEHUH XUMHH, IJIs
pelieHus 3a7ad, CBA3AHHBIX C OKPYJKAIOLIEW NPUPOJHOU CpEeIOM, MOBBILICHUS
YPOBHSI 3KOJIOTUYECKON KyIbTYPhl, OCO3HAHUS TTI00ATILHOTO XapaKTepa SKOJIoTuye-
CKUX IpOOJIEM U MyTel UX pelIeHus! HOCPECTBOM METO/I0B XUMUMU;



HKOJIOTMUYECKOTO MBILLUIEHHS], YMEHUS PYKOBOACTBOBATHCSA UM B IO3HABATEIb-
HOM, KOMMYHHMKAaTHBHOM U COLIMATIbHON IIPAKTHKE.

MeranpeameTHble pe3yJbTaThl. B cocraBe MeTanpeaMeTHBIX PEe3yiabTaTOB
BBIJICTISIIOT 3HAYUMBIE 11 (POPMHUPOBAHUS MUPOBO33PEHUS OOIICHAYYHBIE TTOHATHUS
(3aK0H, Teopusi, MPUHIIHI, TUIIOTE3a, (PAKT, CHCTEMA, TTPOLIECC, SKCIIEPUMEHT U JIp.),
KOTOPBIE HCHOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax M IM03BO-
JSIFOT Ha OCHOBE 3HAHWM W3 3TUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O Iie-
JIOCTHOM Hay4YHOM KapTHUHE MHpA, U YHUBEpCAIbHbIE yueOHbIE JeMCTBUS (I03HABA-
TeJbHbIEC, KOMMYHUKATUBHbIE, PETYJISATUBHBIE), KOTOpPBIE 00ECTIEYnBaIOT (pOpMHUPO-
BaHUE FOTOBHOCTU K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBIICHUIO y4eO-
HOW JeATeNbHOCTH. MeTanpeIMeTHbIE pe3ysbTaThl OCBOCHUS 00pa30BaTeIbHOU
IPOrpaMMBbI 110 XUMUU OTPaKatoT OBJIAJICHUE YHUBEPCATIbHBIMU [103HABATEIbHBIMU
NEHCTBUSMH, B TOM UHUCIIE:

1) 6a30BBIC JIOTHUYECKHE ICHUCTBHUS:

YMEHHUE UCIOJIb30BaTh NPUEMBI JJIOTUYECKOTO MBIIIEHUS [IPU OCBOCHHUH 3HA-
HUM: pacKpbIBaTh CMBICI XUMHUYECKUX MOHATHHA (BBIACIATh UX XAPAKTEPHBIE MPHU-
3HAKH, YCTAHABIUBATh B3AUMOCBS3b C IPYTUMHU MOHSTHIMH), UCIIOJIb30BATh MOHS-
TUA 1J11 OOBSICHEHUS OTAENbHBIX (DAKTOB U SIBJICHUH, BEHIOMPATh OCHOBAHUSA U KpHU-
TEPUU JJI KIACCU(PUKALUA XUMUYECKUX BELIECTB U XMMUYECKUX PEAKIUH, yCTa-
HABJIMBATh IPUYMHHO-CJICICTBEHHBIE CBSI3U MEXKIY OOBEKTaAMH U3YUEHHSI, CTPOUTH
JIOTHYECKHUE PaCCyKICHUsS (MHIyKTUBHBIEC, NEAYKTUBHbBIC, TI0 aHAJOTUM), JE€NaTh
BBIBOJIBI U 3aKJIFOUCHMUS;

YMEHHME NPUMEHATh B MPOLIECCE MO3HAHUS MOHATUSA (IIPEIMETHbIE U METa-
peIMETHbIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YyEMbIE B XUMUH, TIPE-
00pa30BBIBATH IIMPOKO MPUMEHSEMbIE B XUMUU MOJEIbHbIE IPEICTaBICHUS — XU-
MUYECKHI 3HaK (CUMBOJI 3JIEMEHTa), XUMHUecKas GopMyJia U ypaBHEHUE XHUMHUUe-
CKOM peakuuu — NpU PEIIeHUH Y4eOHO-T03HABATENIbHbIX 337a4, C YYETOM ITHX MO-
JeNbHBIX MPEICTABICHUHN BBISIBISATh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKU
U3Y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIMM, BBISBISATH
oO1ue 3aKOHOMEPHOCTH, MPUUMHHO-CIIEACTBEHHBIE CBSI3U U IPOTUBOPEYHS B U3Y-
YaeMBbIX Mpoleccax U SIBICHUSX, MPeiaraTb KpUTEPUU JIJISl BBISIBIICHUS 3THUX 3aKO-
HOMEPHOCTEN U IPOTUBOPEUHIA, CAMOCTOSATEIBLHO BHIOMPATH CIIOCOO PEIICHHUS yueO-
HOI1 3a71a4M (CpaBHUBATh HECKOJILKO BAPUAHTOB PEUICHUS, BIOMpATh HanOoiee mo/I-
XOJAIINI C YYETOM CAaMOCTOSTEIBHO BBIJIEJIEHHBIX KPUTEPHUEB);

2) 6a30BbIC UCCIEIOBATEIBLCKUE JCHCTBUS:

YMEHUE UCTOJB30BATh ITOCTaBJIEHHBIE BOIIPOCHI B KAYECTBE HHCTPYMEHTA I10-
3HaHUs, a TAK)XE€ B KaUeCTBE OCHOBBI JIJIs1 OPMUPOBAHUS TUIIOTE3bI 110 MPOBEPKE
NPaBUIBHOCTH BBICKA3bIBAEMBIX CYKIICHU;

MpUOOpPETEHHUE OTBITA 10 TUIAHUPOBAHUIO, OPTaHU3ALUN U TPOBEICHUIO yue-
HUYECKUX SKCIEPUMEHTOB: YMEHHE HaOMIoAaTh 3a XOJOM Ipoliecca, camoCTOos-
TEJIBHO MPOTHO3UPOBATH €0 Pe3yJbTaT, POPMYIUPOBATH 000OIIEHUS U BEIBOJBI 1O
pe3yabpTaTaM NpOBEIEHHOTO OMbITA, UCCIETOBAHUS, COCTABIISITH OTYET O IPOJIEIaH-
HOM pabore;

3) pabota ¢ uHbopmaImei:



yMEHUE BhIOMpPaTh, aHAJTU3UPOBATh U MHTEPIPETUPOBATH MH(POpMAIUIO pa3-
JUYHBIX BUJOB W (POPM TpENCTaBIICHUS, MOJIYYaeMYyI0 M3 Pa3HbIX HCTOYHHKOB
(Hay4YHO-TIOIYJISIpHAsA JINTEpaTypa XUMUYECKOTIO COAEpP/KaHUs, CIIPABOYHBIE OCO-
oust, pecypcbl IHTEpHETA), KPUTUYECKHA OLIEHUBATH MPOTHBOPEYMBYIO U HEAOCTO-
BEPHYI0 HH(OPMAILINIO;

yMEHHE TPUMEHSTDH Pa3InYHbIe METOBI U 3aIIPOCHI IPU TIOUCKE U 0TOOpE MH-
dbopMany U COOTBETCTBYIONTUX JAHHBIX, HEOOXOAMMBIX JJIsl BBHITIOJIHCHUS y4deO-
HBIX U TIO3HABATEIBHBIX 33J1a4 ONPEACIIEHHOIO TUIIA, TPUOOPETEHHE OMBITA B 00J1a-
CTH MCTOJB30BaHM HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE
KYJIbTYpOil aKTUBHOTO HCIIOJIb30BAHUS PA3IMYHBIX MOUCKOBBIX CUCTEM, CAMOCTOSI-
TEJIbHO BBIOMpATh ONTHUMAIBbHYIO (OpMYy MpeACTaBICHUS UHPOPMALMKM U HILTIO-
CTPUPOBAThH pEIllaeMble 3aJa4ll HECIOXXKHBIMU CXEMaMH, JAUarpaMMaMu, APYTHUMHU
dbopmamu rpadUKy ¥ UX KOMOUHAITUSIMH;

YMEHHUE MCNOJIb30BATh U aHAJIM3UPOBATH B MpoOIlecce yUeOHOM U HCClleI0Ba-
TEJIbCKOM JIEATETbHOCTH MH(OPMAIMIO O BIWSHUM INPOMBIIUIEHHOCTH, CEIbCKOTO
XO034MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOLIEH MPUPOTHON CPEIbI;

VY oOyuaromierocst OyayT chopMUpPOBaHBI CIECAYIONINE YHUBEPCAIBHBIE KOM-
MYHUKATUBHbBIC JICHCTBUSL:

YMEHHE 33J1aBaTh BOMPOCHI (B X0 Uajora v (WiK) IUCKYCCUHU ) TIO CYILIECTBY
o0cyX1aeMol TeMbl, (POPMYJIUPOBATH CBOU MPEJI0KEHNS OTHOCUTEIBHO BBINOJIHE-
HUS IPEJITIOKEHHOM 3a/1a4u;

NpUOOPETEHHE OIbITa MPE3EHTAIIMN PE3yJIbTATOB BHITIOJIHEHUS] XUMUYECKOTO
HKCIEPUMEHTA (JJaOOPaTOPHOIO OIbITa, 1a00PaTOPHON PabOThl O MCCIIETOBAHUIO
CBOMCTB BEIECTB, yUeOHOTO POEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMU MTO3HABATEIBbHOM U HC-
CJIEIOBATENBCKOM I€ATEIbHOCTU MIPH PEIICHUH BO3HUKAIOIIUX MPOOJieM Ha OCHOBE
y4éTta oOIMX UHTEPECOB U COTJIACOBAHUS MO3UIUN (00CYKIeHHsl, 0OOMEH MHEHHU-
MM, «MO3TOBBIE IITYPMbD», KOOPJIHWHAILIMS COBMECTHBIX JIEUCTBHI, OINpeaesieHne
KPUTEPHUEB IO OLIEHKE KAYeCTBA BHIMIOJHEHHOUN pabOThI U APYTHE);

VY obyuaronierocst OyayT chopMUPOBaAHBI CIEAYIOIINE YHUBEPCAIbHBIC PEry-
JISITUBHBIC ICUCTBUS:

YMEHUE CaMOCTOSITEIBHO ONpPEAeNsATh LENU JeATEeIbHOCTH, MJIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO JIe-
ATENLHOCTh, BBIOUpaTh Hanbosee 3P heKTUBHBIE CITOCOOBI pelIeHUsT yUeOHBIX U T10-
3HABATEJIbHBIX 33/1a4, CAMOCTOSITEIbHO COCTABJIATh WJIM KOPPEKTUPOBATH MPEJJIO-
JKEHHBIN AJITOPUTM JACHUCTBUN IIPU BBINOJHEHUH 3aJaHUN C YUYETOM ITOIYy4YEHUS HO-
BBIX 3HaHUI 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX M PEAKIIUIX, OLIEHUBATH COOT-
BETCTBHUE MOJIYUYECHHOI'O pe3yJibTaTa 3asiBJICHHOMN 1EH;

YMEHHE UCIIOIb30BaTh U aHATU3UPOBATH KOHTEKCTHI, IPEAJIaraeMbi€ B yCJIO-
BUU 3aJaHUU.

[IpeameTHbIE pe3yabTaThl OCBOCHUS TPOrPAMMBI 10 XUMUU HA YPOBHE OCHOB-
HOTO 00111eT0 00pa30BaHUS.

B cocTaBe npeMeTHBIX Pe3yJIbTaTOB MO OCBOEHUIO 00A3aTENBHOIO COIepHKa-
HUS1, yCTAaHOBJIEHHOTO JaHHOW MPUMEPHOM paboueil mporpaMMou, BBIJIEISIOT: OCBO-
€HHble OOy4YalolMMHCS Hay4YHbl€ 3HAHMS, YMEHHUS U CIIOCOOBI JEHCTBUH,



cnenuuyeckue JUisi peaMETHON 001acTu « XUMHUS», BUIBI JEATEIBHOCTH IO TO0-
JY4YEHHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETALH, MPeoOpa30BaHUIO U MPUMEHEHHIO B
pPa3IUYHBIX YYEOHBIX U HOBBIX CUTYALIHSIX.

K xoHiy oOyuenus B 8 kiacce y oOydatomerocst 0ymy copMupoBaHbI Ciie-
JTYIOUIUE NPEIMETHBIE PE3YJIbTAThI 10 XUMHHU:

PacCKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSATUN: aTOM, MOJIEKyJa, XU-
MUYECKHUI 3JIEMEHT, IPOCTOE BELIECTBO, CJI0KHOE BEUIECTBO, CMECH (OTHOPOIHAS U
HEOJHOPO/IHAsA), BAJCHTHOCTb, OTHOCUTEIbHAS aTOMHAsi U MOJIEKYJIsipHask Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi 10J1s1 XUMHYECKOTO JJie-
MEHTa B COCJIMHEHUH, MOJISIPHBIN 00bEM, OKCH, KUCIO0TAa, OCHOBAHUE, COJIb, JJICK-
TPOOTPUILIATEILHOCTh, CTETIEHb OKUCIICHHS, XUMUYECKasi peakiius, Kiaccupuxanus
peaKuuii: peaKkiuy COEAMHEHNS, PEAKIIUU PA3JI0KEHUS, pEAKIINH 3aMEILICHHUS], peaK-
MU 0OMEHa, 3K30- U YHJI0TEPMHUUYECKUE PEAKINH, TETIIOBOM A((DHEKT peakiuu, Sapo
aToMa, 3JIEKTPOHHBIN CIION aToma, aTOMHasi OpOUTalb, palyCc aToMa, XUMHYECcKas
CBS3b, NOJIAPHAs M HEMOJISIpHAsi KOBAJIEHTHAs CBs3b, HOHHAS CBA3b, MOH, KATHUOH,
aHUOH, PacTBOpP, MaccoBas JOJsl BellecTBa (MPOIEHTHAas KOHLEHTpalusi) B pac-
TBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUN U IpHUMe-
HSATh 3TU TOHSTHS MPU ONUCAHUU BEUIECTB U UX MPEBPALICHUI;

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIsl COCTaBJIeHUs (POPMYJI BEILIECTB
Y YPAaBHEHHMI XUMHUYECKHUX PEAKLIUN;

OTIpEEIATh BAJIEGHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHUSX, CTE-
NIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, IPUHA]IIEKHOCTD BELLIECTB
K ONPEICIEHHOMY KJIacCy COeIMHEHUH 1o (opMysiaM, BUJ XUMUYECKOU CBSI3U (KO-
BaJICHTHAs U MOHHAs1) B HEOPTaHUYECKUX COCTMHEHUSX;

packpsiBaTh cMbIci [lepuoanueckoro 3akona .M. MenneneeBa: 1eMOHCTpH-
pOBaTh MOHUMAHKE NEPUOANIECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX JIEMEHTOB
OT Ux mnoJjoxkeHus B lleprognyeckoil cucteme, 3aKOHOB COXpPAHEHUsI MacChl Be-
HIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHUs1, 3aKOHa ABOTapo,
OMKCHIBATHh U XapaKTepu30BaTh Ta0IMUHYIO (popmy [lepuoanueckoil cucTeMsl Xu-
MUYECKHUX AJIEMEHTOB: pa3jiMyaTh MOHATUS «TJIaBHas noarpymnma (A-rpynmna)» u
«mobouHas noarpymnmna (b-rpynmna)», Masneie u 00JbIIME TEPUOBI, COOTHOCHTH 000-
3HAY€HUA, KOTOpble uMeroTcs B Tabnuue «llepuonnueckas cucteMa XUMHYECKHX
aneMmeHToB .M. MenzaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI AaTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps]l s/ipa, o0lIee YUCIIO0 JIEKTPOHOB U pacIipe-
JIEJIEHUE UX 0 3JEKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPraHUUECKUE BEIleCTBA, XU-
MUYECKHE peakuu (10 YHCIy M COCTaBY YYAaCTBYIOIIMX B PEAKIMH BELIECTB, IO
TerioBoMy b dexTy);

XapaKTepHu30BaTh (OMUCHIBATh) OOILIME XMMHUUYECKUE CBOMCTBA BEUIECTB pa3-
JMYHBIX KJIACCOB, MOATBEPK/asi ONMCAHUE TPUMEpPaAMU MOJIEKYJIIPHBIX YpaBHEHUN
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIMIA;

IPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOTO CO-
CTaBa, BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAILECHUNA B PA3IMYHbIX yCIO-
BUSIX;



BBIYKCIIATh OTHOCUTENbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyJie COSAMHEHHUS, MACCOBYIO
JIOJIFO BEILIECTBA B pacTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUYECKOU pe-
aKIINW;

MPUMEHSATh OCHOBHBIE OINEpAIlMM MBICIUTEIBHON JI€ATEIbHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHHE, 0000IIECHNEe, CHCTEMATH3aINI0, KIACCU(HUKAITUIO, BHISIBJICHHUE
IPUYUHHO-CJIEICTBEHHBIX CBSA3€M — I U3YUYEHUS CBOMCTB BEUIECTB M XUMUYECKHUX
peakiuii, eCTeCTBEHHO-HayYHbI€ METO/IbI IO3HAHUS — HAOIIOCHUE, U3MEPEHUE, MO-
JETUPOBAHUE, YKCIIEPUMEHT (peabHbIN U MBICJICHHBIN );

CJIeI0oBaTh MpaBUiIaM IMOJIb30BaHUS XMMUYECKOHN MOCYA0M U TaOOpaTOPHBIM
000OpyZI0OBaHUEM, a TaKXe MpaBUiiaM OOpallleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMU TI0 BBIMOJHEHHUIO 1a00PaTOPHBIX XUMHUUECKUX OMBITOB MO MOyYe-
HUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOAA U KUCIOPO/Ia), MPUTOTOBIIE-
HUIO PACTBOPOB C ONPEAEIEHHON MACCOBOM J0JIEW pACTBOPEHHOIO BEIIECTBA, ILJIA-
HUPOBATh U MPOBOJUTH XUMHUUYECKHE SIKCIIEPUMEHTBHI 110 paClO3HABAHUIO PACTBOPOB
niej0ued U KUCJIOT ¢ MOMOIIBIO MHIUKATOPOB (JlakMyc, dheHondTarenH, METUIIO-
paHX U JIpyrue).

K koniy o6yuenus B 9 kiacce y odyuaronierocs 0yay chopMUpOBaHBI Clie-
JTYIOUIUE NPEIMETHBIE PE3YJIbTaThl 10 XUMHU:

PACKpBIBAaTh CMBIC]I OCHOBHBIX XUMUYECKHX OHATHI: XUMHUYECKHI 2JIEMEHT,
aTOM, MOJIEKYJIAa, HOH, KATHOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BEUIECTBO, Ba-
JIEHTHOCTb, JIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl PeaKLus,
XUMHYECKasl CBSI3b, TEIIOBON 3((HEKT peaklinu, MoJib, MOJISIPHBIN 00BEM, pacTBOp,
AJIEKTPOJIUTHI, HEINEKTPOJIUTHI, SJIEKTPOIUTHUECKAs TUCCOIMALINS, PEaKLUU HOH-
HOro 0OMEeHa, KaTaau3aTop, XUMUYECKOEe paBHOBECUE, 00OpaTUMBbIE U HEOOpaTHUMBbIE
pEaKLNH, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUHN, OKHCIIUTEb, BOCCTAHOBH-
T€Jb, OKHCIEHHE W BOCCTAaHOBJICHHME, aJUIOTPOIHUs, aM(POTEpHOCTb, XUMHUYECKas
CBsI3b (KOBaJICHTHAs, MOHHAsI, METAJUINUECKas ), KpUCTANInYecKasi pemeTka, Koppo-
3Msl METAJJIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOW peaKIu, Npe/IebHO T0MyCTUMAas
konueHTparwus (I1/IK) BemecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUN U IpHUMe-
HSTBITH MOHSATHS MPU ONMCAHUU BEIIECTB U UX MPEBPAIICHU;

MCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIsl COCTaBJIeHUs (POPMYJT BEILIECTB
Y YPABHEHUM XUMUUYECKUX PEAKIINN;

ONPENENATh BAJIGHTHOCTh U CTEIIEHb OKUCIICHUS XMMUYECKUX DJIEMEHTOB B
COEIMHEHHAX Pa3Iu4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIaCCy COE€IMHEHMH 1o (popmysiam, BUJ XUMUYECKON CBA3H (KOBaJICHTHasl, HOHHA,
METaJUINYeCcKasi) B HEOPraHMYECKUX COENMHEHMSX, 3aps] HMOHA MO XUMUYECKON
dbopMmyIie, xapakTep cpelibl B BOJHBIX PACTBOpPaX HEOPraHMUECKUX COeIUHEHUH, TUI
KPUCTAJUIMYECKON PEIETKYM KOHKPETHOTO BEIIECTBA;

packpsiBath cmbich Ilepunoanueckoro 3akona J[.U. MenneneeBa u neMoOH-
CTPUPOBATh €r0 MOHMMAHME: OMUCHIBATh U XapaKTepU30BaTh TAOIMYHYIO (opmy
[lepronueckoil CUCTEMbI XUMUYECKUX AJIEMEHTOB: pa3iMyaTh MOHITHUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mnodoynas noarpynmna (b-rpynmna)», masnsie u Oosbilne
NEPUOJIbI, COOTHOCUTH OOO3HAYEHHUS, KOTOpPbIE HMMEIOTCA B MNEPUOJUYECKON



TabJIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS ATOMOB XMMHYECKUX DJIEMEH-
TOB (COCTaB U 3apsf sSApa, o0IIee YUCIIO IEKTPOHOB U PACIPEICTICHUE UX IO JICK-
TPOHHBIM CJIOSIM), OOBACHSITH OOIIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB 3Jie-
MEHTOB U X COCIMHEHUH B Mpeieiax MajbiX MEPUOJIOB U INIABHBIX TOATPYIII C yué-
TOM CTPOEHUS UX aTOMOB;

KJIacCU(PUITMPOBATH XUMUYECKUE FIICMEHTHI, HEOPTaHUIECKUE BEIECTBA, XH-
MUYECKUE peaKkiuu (IO YHUCIY U COCTaBY YYACTBYIOIIMX B PEAKIMU BEUIECTB, MO
TerI0BoMy () PeKTy, M0 U3MEHEHHUIO CTENEHEN OKUCICHUS XMMUYECKUX DIIEMEH-
TOB);

XapaKTepu30BaTh (OMUCHIBAThH) 00IIKE U crienu(PruecKrue XUMHUUECKUE CBOM-
CTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPKAAsl OMMCAHUE TPUMEPAMH MOJIEKY-
JISIPHBIX U HOHHBIX YPAaBHEHUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

COCTABJIATh YPABHEHUS AIEKTPOIUTHUECKON JUCCOLUALINY KUACIIOT, IIEJI0Yen
U COJICH, TIOJIHBbIE U COKpAIIEHHBIC YPaBHEHHS peaKuii HOHHOTO OOMEHa, ypaBHe-
HUSI Peakiuii, MOATBEPKIAAIOIINX CYIIECTBOBAHUE TCHETUUECKON CBSI3U MEXKIY Be-
IIECTBAMU PA3JIMYHBIX KIaCCOB;

pacKpbIBaTh CYHIHOCTh OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PpEaKIUiA TO-
CPEICTBOM COCTABJICHHUSI DJICKTPOHHOTO OajlaHCca 3TUX peaKIuii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS, BO3-
MOYHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUI B Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPDHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XHUMHYECKOTO 3JieMeHTa Mo (opMyJie COEIUHEHHUS, MACCOBYIO
JIOJIF0 BEUIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI IO YPABHEHHIO XUMUYECKOU pe-
aKIWu;

CJIeIOBaTh MpaBUjIaM IMOJIb30BAHUSI XUMUYECKON TIOCYION U J1a00paTOpHBIM
00OpyZI0OBaHUEM, a TaKXKe MpaBUIaM OOpAIleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSIMU IO BBIMOJHEHUIO JJA0OPATOPHBIX XUMHUUECKUX OIBITOB MO TMOIyYe-
HUIO U COOMPAHUIO ra3000pa3HbIX BEMIECTB (aMMHUaKa U YIIIEKUCIIOrO ra3a);

MPOBOAUTEL PEAKIMU, MOJITBEPKIAIONNE KAYECTBEHHBIM COCTaB Pa3IuYHBIX
BEILIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOPUAOPOMHI-, UOAUA-, KapOOHAT-,
dbocdar-, cunukart-, cyiabdar-, THAPOKCUA-UOHBI, KATUOHBI AMMOHUSI U UOHBI U3Y-
YEHHBIX METaJJIOB, MIPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTraHUYECKUX Be-
IIECTB;

IPUMEHSTh OCHOBHBIE ONEPAIMU MBICIUTEIBHON AEATENbHOCTA — aHAINU3 U
CUHTE3, CpaBHEHHE, 0000IICHHE, CUCTEMATH3alIMIO0, BBISIBJICHHE MPUYUHHO-CIIC]I-
CTBEHHBIX CBSI3€M — JUISI U3YUYECHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKIUH, eCTe-
CTBEHHO-HAYYHBIE METO/IbI TO3HAHUS — HAOJIOICHHE, U3MEPEHHE, MOJICIIMPOBAHNE,
AKCHEPUMEHT (peaibHbIM U MBICIICHHBIN ).



4 TEMATHYECKOE IINTAHUPOBAHUE

TemaTH4yeckoe IVIAHUPOBAHME 10 KJ1accaM

KoandecTBo
JacoB

8 kiace

2 4 B HEZIeJNI0, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMsi

Paznen 1. [leppoHadalibHble XUMUUECKHE TTOHATHS 20
Paznen 2. BaxHeimue npencTaBuTeIM HEOPTraHUYECKUX Be- 30
IIECTB
Paznen 3. Ilepnoanueckuyt 3akoH u llepuonnueckas cucrema 15
xuMuueckux 3neMenToB []. 1. MenaeneeBa. CtpoeHue aTOMOB.
Xumudeckasi cBsizb. OKUCIUTEILHO-BOCCTAHOBUTENIBHBIC peak-
100505
9 kaacce

2 4 B HEJIEJI0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs
Paznen 1. BemnecTBo M XuMHUYeCKUEe PeakIuu 17
Paznen 2. HemeTamibl U X cCoeIMHEHUS 24
Pa3nen 3. MeTtasuiel 1 UX COCTUHEHUS 20
Paznen 4. Xumus u okpyskaromas cpejia 3




5 HEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYHEHUSA

. I'abpuensn, O.C. Xumusa. Paboune nporpammel. [Ipeamernas nuHus yueOHu-
koB O. C. IN'abpuensana, N.I'. Octpoymona, C.A. Cnaakosa. 8§ — 9 kiacchl: yueo.
nocobue ag obuieodpaszonat. opranuzanuii /. O. C. 'abpuensu, C.A. Cnaakos
— M. : TIpocsemenue, 2019. — 00 c. — ISBN.

. T'abpuensn, O.C. Xumus. 8 knace: yued. nocodue s o01eoopa3oBar. opra-
Huzamuii /. O. C. T'abpuensu, .I'. Octpoymos, C.A. Cnaakos — M. : [Ipocse-
menue, 2018. — 175 c.

. T'abpuensn, O.C. Xumus. 9 knace: yue6. mocodue s o01eoopa3oBar. opra-
Huzaruii /. O. C. T'abpuensu, N.I'. Octpoymos, C.A. Cnagkos — M. : [Ipocse-
menue, 2018. — 223 c.

. Xumusl. 8 kiacc: paboyas terpanp k yueOHuky O.C. ['abpuensina «Xumusi.

8 ximace» / O.C. I'abpuensn, C.A. Cnaakos. — M.: [lpoda, 2014. — 208 c.

. Xumus. 8 kaacc. KoHTposabHbIE U TpoBepoUHbIe padboThl K yueOHuKy O.C. I'a0-
puensHa «Xumus. 8 kiace»: yueonoe nocooue / O.C. I'abpuensn, [1.H. bepes-
kuH, A.A. Ymakosa u 1p. — M.: Jlpoda, 2013. — 222 c.

. Xumus. 9 knacc: paboyas terpanp k yueOHuky O.C. I'abpuensna «Xumusi.

9 ximace» / O.C. I'abpuensn, C.A. Cnaakos. — M.: llpoda, 2014. — 240 c.

. ITaBnoBa, H.C. KOHTpoOJIbHBIE 1 CAMOCTOSTENBHBIE PAOOTHI IO XUMUU: 9 Kiacc:
k yueOnuky O.C. I'abpuensina «Xumus. 9 kinace» / H.C. [1aBnoBa. — M.: U3a-Bo
«Ox3amen», 2012. — 190 c.

. JJaGopaTopHbIi TPaKTUKYM T10 00IIeH XUMUH [ DNEKTPOHHBIN pecypc] : yueO.
nocodbue / I'.I'. OxornukoBa, T.A. Poauna, E.B. Kopraeesa; AMI'Y, UDO. -
bnarosemenck : U3a-B0 Amyp. roc. yu-ta, 2016. — 64 c. Pexum nocryna:
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7710.pdf

. JIJabopaTopHBIil MPAKTUKYM MO HEOPraHUYECKOM XUMHUH [ DNEKTPOHHBIHN pe-
cypc]. Y. 1. Hemeraynet / I'. I'. OxotHukoBa, T. A. Poguna ; AMI'Y, UDD. -
brarosemenck : U3a-B0 Amyp. roc. yu-ta, 2017. - 61 c. Pexxum nocryna:
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7399.pdf

10.JTabopaTopHBIN TPAKTHKYM 110 HEOPTAHUYECKOW XUMHH [ DIEKTPOHHBIN pe-

cypc]. Y. II. Metamnbt / T. A. Poguna, I'. I'. Oxotaukosa ; AMI'Y, UOO®. - bna-
rosemeHck : M3n-Bo Amyp. roc. yH-Ta, 2017. - 60 c. Pexum nocryna:
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/8958.pdf

11.0xotHukoBa I'.I'. KoHuenimu coBpeMeHHOTO €CTECTBO3HAHUS: yueb. mocodue/

I'.I". OxotraukoBa, T.A. Ponuna, C.A. JleckoBa; AMI'Y, UDD. Y 4: KoHuenty-
aJibHbIe cucTeMbl xumuu. — 2010
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6 MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE

Crnennani3upoBaHHass MeOENIb M TEXHHUYECKHE CPENICTBA OOyUEHHUs, CITyXKa-
M€ AJIs mpecTaBieHre yueOHoi nupopmaiuu: yaeOHnas medesb, J0cka, HHTEpaK-
THUBHASI I0CKA, MyJIbTUMEIUUHBIA TPOESKTOP, HOYTOYK C BBIXOJA0M B «IHTEpHETY.

Kabunetr 000pymoBaH KOMIUIEKTaMH CHEIUATBHOTO JIA0OPATOPHOTO 000py-
JIOBaHUs, 00ECIIEYMBAIOIIETO MPOBEACHUE JTA00OPATOPHBIX PA0OT M OIMBITHO-IKCIIC-
PUMEHTATBHOU JIEATEIFHOCTH B COOTBETCTBUU C TIPOTPAMMOM OCHOBHOTO OOIIETO
oOpa3oBaHUs.



