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Moscuurennuan 3anucka.

Ilporpamsma cocTaBsicHa Ha OCHOBE TpedoBarmii IN pelyasTaram OCBOCHUS

OOIT 000 (PI'OC 000) ¢ yuetom POrpaMMm, BKIIFOYSHHBIX B €€ CTPYKTYDY.

PaGouas nporpamma ocroBroro obuiero obpasoBanns 1o npeamery "Xumus" ans 8 - 9 xraccos MBOY
«COLINel 1» paspaotana B cOOTBETCTRHH CO CACAYIOIHMY HOPMATHBHO - MPABOBBIMH M HHCTPYKTHBHO-
METOAHYCCKUMH JOKYMEHTAMY:

3axona " O6 Obpaszosanun B Poccuiickoii Denepaunn” or 29 nexabps 2012r Ne273-03.

ABTOPCKOH nporpaMmel O.CTabpuensna, cooTseTCTBYIOMAs Peaepanbromy [ OCYAAPCTBCHHOMY
00pasoBATENIBHOMY CTAHAAPTY OCHOBHOIO OBLIEro obpasosanns ¥ momywieHHEas MHHHCTEPCTBOM
obpazoBanust U Hayku Poccriickoii ®eaepauun (O,C abpuenss [Tporpamma kypca xumum s 7 -9
Kinaccos obweobpazosarensisix yapexaennii O.C.1 abpuesian. — M.: Jlpoda, 2017r.)

IMonoxenns o pabounx nporpammax MBOY «COIINe] 1.

DenepanbHbiM NepeuHeM yueGHHKOB, YTBEPAICHHbI npukasoM MunoGpuayku Poccum ot 31 Mapra
2014 r. Ne 253 "O6 yreepwacHun enepansHoro nepeuns yuebHuKos, PEKOMEHAYEMBIX K
HCTIONIL30BARMIO MIPH PCAH3ALNHE UMCIOWMX OCYAaPCTBEHHYIO AKKPEAHTALMIO 00Pa30BATENLHBIX
MPOI'paMM HAYATLHOIO 0DLIEr0, 0CHOBHOIO 0DIIEr0, CpeHero obiero obpazopanns”.

MecTo nipeamera B yueGHOM niane: 06A3aTeIbHAS YACTh.

Ipenmernas 06:1acTs: CCTECTBEHHO-HAYYHBIC MPEIMETHI,

Llesm peammsaumm nporpammsi  octykenue obygaommMHICH  pesyasTaTos u3yvieHus yucbuoro

NpeaMeTa «XHMHA» B COOTBETCTBMH C TPeOOBAHMIMMU, YTBEP/KICHHLIME DEICPaTbHbIM I'OCYAAPCTBEHHBIM
OOPa3OBATETBHEM CTANIAPTON UCHOBHUTD OOmero oS pasoBanynL.

3anauamu peamusanun NporpamMMbl y4eOHOTO NpeaMeTa sBasioTes:
GopmupoRaHMe nepBOHAYANLHBIX CHCTCMATH3HPOBAHHBIX  NpPEACTABICHHI O BINECTBAX. MX
NPEBPALICHUAX U NPAKTHYCCKOM NIPHMEHEHNM,
OBJAJACHHS NOHATHHHBIM ANNAPATOM H CHMBOJIHYECKHM S3bIKOM XHMHH,
OCOSHUANC OOBEKTHBHUN JHAGMMOCTH OCHOB XHMHTECKUH AEYKA KK O0IacTn  COBPEMEREOTO
CCTCCTBOIHAHMA, XUMUYCCKHX NPEBPAICHUHA HEOPraHMYecKuX M OPraHWYeCKHX BEUICCTB KaK OCHOBBI
MHOUHX ABACHMH XKHBOW M HEKMBOH IPUPOILL,
yraybaenue npejacTasicHuii o MaTCpHaIbHOM CAMHCTBE MHPA;
OBJIAACHHE OCHOBAMM XHMHYCCKOH rPaMOTHOCTH. CHOCOBHOCTHIO aHaM3upoBaTh H O0BEKTHBHO
VUCTHBATS AVSHCRINDIC CHTYANY, CBANAMHBIS C RWMWCH, MABSIRGANH OeI0MAciors OUPATHEHIR ¢
BEIMICCTBAMH, HCTOMB3YEMBIMA B TOBCEIHCBHON JKM3HM, yMEHHEM AHaJM3UPOBATh W TLIAHMPOBATS
IKONOrHYECKH BE30MACHOE MOBETCHNE B LEIHX COXPaHCHHA 310POBLS ¥ OKPYKAIOEH Cpeb;
GopmupoBanie yMmeHHIT YCTAHABJMBATL CBH3W MEAKLY peanbHO HAOMONAEMBIMH XHMHYCCKUMH
ABICHAIMA M [IPOLECCAMM, MPOUCXOMSUTHMM B MHKPOMMPE, OOBACHSTS APUYHHbLL  MHOI000pasus
BOHIOCTE, SABHCHMOCTS, HX CBOHCTE OT COCTEBS ¥ CTPOCHHA, 3 TRIOKE JoBUCHMOCTL IPUMCHORES
BCLIECTB OT UX CBOHCTB,
[PHOBPETEHHE ONBITA MCIONHIOBAHMS PasMIHBIX METOAOB HM3YUCHMS BELIECTB. HAOMOACHHS 33 HX
NPCBPALICHHIMH TIDH MPOBEJIEHHH HECHONKHBIX XMMHYECKUX IKCIEPHMEHTOR C MCHOJb30BAHHEM
naboparopHoro obopyaoBanEus 1 npubopos;
gopruperaune mpezcTesienmii O  2uauSHuM XEMITIOCKQI! HAVHKM B POWISHIM  COBPOMEOHMLI:
IKOJIOMHYECKHX npobneM, B TOM YHCHE B NPEIOTBPALICHHH TEXHOICHHBIX M 3KOJOrMHECKHMX
KatacTpod.

Cpok peanu3aiiig nporpaMmel — 18a roaa,
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Kosmmuecrso yqeﬁum 4acoB, Ha KOTOpLIE PAacCYHTaHA nporpamMma:

Kaace 8 knace 9 Kaace
: |
{[{pmmecraq y4eOHLIX Hezean ] s 3 34
Koausecteo yacos B Hegemo, wien : 2 2 1
—_ 1 1
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Mpr  peamzaumyu  NPOrpaMMsl  HCTONBIYIOTCH YUCOHMKH, BKIIOMCHHBIE B  (enepaisHbii
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Ilaannpyemeie pe3yaLTaTsl 0CBOCHHS yuebnoro npeamera
Ob6use npeaMeTHbie pe3yabTaTh! 0CBOCHHS nporpaMmu]

JIMHHOCTHBIMHU PE3VJIETATAMMU H3YHCHHA NPEAMETA «XUMHS) SBAMOTCH CEAYIOUIHE YMEHHS
~ OCO3HaBaTh CAMHCTBO M LEJOCTHOCTH OKPYKAOLUEr0 MMpa, BO3ZMOMKHOCTH €ro NOZHABACMOCTH H
0OBSCHIMOCTH HA OCHOBE OCTHKEHMUI HAYKY;
~ TOCTCNCHHO BHICTPAHBATH CODCTBEHHOE LIEIOCTHOE MHPOBO33PEHHE: OCO3HABATH NoTpedHOCTs M
FOTOBHOCTb K CaMOOOPA3OBAHMIO, B TOM YHC/E M B PAMKAX CAMOCTOATENBHON NEATENLHOCTH BHE
IKOJTBI;
~ OLCHHMBATH KHIHCHHBIEC CHTYALMH C TOYKH 3penna GesonacHoro obpasa xusku 1 COXPaHEHHS 3TOPOBBS;
~ OUCHHBATE IKONOIHYCCKHH PHCK B3AMMOOTHOWICHHH JEIOBCKA H PHPOIBL.
~  DOPMHPOBATE IKOTOrHYSCKOE MBIILICHHE: YMEHHE OTICHHBATS CBOIO JAEATEILHOCTh M NMOCTYITKA APYrux
OJICH ¢ TOYKH 3PSHHA COXPAHSHHS OKPYKaIouiel Cpessi - rapasTa xu3au u Giarononyuus moaeH ua
3emue.
METATIPEAMETHBIE PE3VJIbTATEL
MeTtanpeaAMETHBIE PE3YIBTATHL, BKIIOYAKT OCBOSHHAIE 00YHAIOUTHMHCS MEKIIPEIAMETHBIE MOHATHS o
(HABCPCATLHBIC YueOHBIC ACHCTRIA (PEry/ISTUBHEIC, N03HABATENLHEIC, KOMMYHHKATHBHBIC ).
EI'YJIATUBHBIE YV]I
YMeHHe CcaMOCTOATENbHO ONPEASNATE LS/ ODYYEHHS, CTABHTL bopMyaHpOBaTL HOBBIC 3a1a4y B
YIeOC A NOSHABUTEILHON ACATCALHOCTH, PasBABATS MOTWBE! W HHTEPECH! CBOCH (OTHABATEIILHOTN
nesrenbHocTH. O0yuaiommiics cMoxkeT;
~ AHAM3MPOBATh CYIICCTBYIOUIAE H NIaHHPOBaTh Oymyiie 06pasoBaTeNbHbIE Pe3yIhTATHI:
= WACHTHQUIMPOBATH COOCTBEHHBIE NPOBIEMB! H OTIPEIENSTS rnasuyio npobnemy:
~ BBUIBHIATE BEPCHH peliCHHMA NpoGieMsl, (OPMYJIHPOBATE IMNOTE3bI, MPEABOCXMINATE KOHEYHBIH
PEIYITBTAT,
= CTABHTL LC/D ICATCABHOCTH HA OCHOBE ONPE/ICACHHON NPOGIEMbI H CYIIECTBYIOMIMX BO3MOKHOCTEH:
= (opmyauposars yueGHbie 381841 KAK ArH AOCTHKCHUS TIOCTABACHHOMN e ACATEIBHOCTH,
~ ODOCHOBBIBATH LIE/ICBIE OPHEHTHPEI H PHOPHTETHI CCRLTKAMM Ha UCHHOCTH, YKa3biBad B 000CHOBhIBANA
JOTHYECKYIO NOCAEN0BATENLHOCTS IIATOB.
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Ymenue camocrosrensio IVIRHAPOBATE NYTH IOCTIDKEHIS Henei, B tom uncne ILTEPHATHBHBIE,
OCO3HAHHO BRIOMpPaTh Haubonee ppexTuBnbie Crocobei petenms VHEOHBIX M No3HaBaTE ThHLIX 3ajnawv,
O6yuarommiics CMOXET:

OnpeaensTs HeobXxoaMMBIe AckHcTeue(s) B COOTBETCTBHM ¢ yuebHoi u MO3HABATEALHON 3amadeli u
COCTaBATH ANTOPHTM HX BLINOJIHEHIA:

060cHOBBIBATL 1 OCYHIECTBAATL BBIGOP Hanbosee pdexnBHBIX crocoGos PeliCHuA yyebHpIX u
MO3HABATENLHBIX Ja13Y;

H NO3HaBsaTe/IbHOI 3a1aun:
BhICTPRHBATE KUIHCHHBIEC NAaHkL Ha KpaTkocpoyHoe Oyaymee (3a9B797TH LeneRBIE ODHEHTHUDSI, CTABUTH
AUCKBATHBIC WM 3ajauy u Npeliarats  aeicrams, YKaseias W 0BocHOBBIBas JOTHEECKYI0
MOCACA0BATCIBHOCTS 1HAr0B 1)

BBIOHpaTL B3 NPCANIOKEHHBIX BAPHAHTOB 1 CaMOCTOATEIBHO HCKaTE CpeacTea/pecypes mns peluerHus
381094/ N0C TR e HI S LEAH;

HaXOAHTh CPEaCTBA A1 Mx YCTpanenus;
ONACHIBATL CBOI OnbiT, odopmass ero g NCPERayi Apyrum nrosm B Buze TEXHONOIHH peueHms
NPaKTUYeCKNX 3anay ONpeNeIeHHOr O Khacca;

TLTAHHPOBATh H KOPPEKTHPOBATS CROIO HHAUBAAYANBHYIO o6pa3zosarenbuyio TPaeKTOPHIO.

YMeHue cootHaeuTs CBOM JCHCTBHS ¢ MIaHEPYEMBIMM PE3yAbTaTaMMU, OCYmECTBIATS KOHTPO/ib CBOet
ACHTENLHOCTH 8 npouecee AOCTHACHNA  pesynibiara, ONPEAENATs CHOCOOLI AciiCTBHIT pamkax
NPCANOKCHHLIX  YCAORMN 1 TpedoBanuii, KOPPEKTHPOBATL chOM neficTeust g COOTBETCTBUM ¢
H3MCHAIOIICHCS CHTVaLHeit. Obyuarommuiics CMOXET:

ONpeaciaTe coBMecTHO ¢ [ICAaroroM M CBEpCTHHKAMY KPHTEDHH m1aHupyeMbix PE3yIbTATOR W
KPHTCPHA OueHKH CBOSH yuebHOi ACATCHBHOCTH,

-~

CACTEMATISMPOUBATS (B TOM TaCHe BRIOAPETS NpROpIICTHER) KPHICPHA TOHAPYEMBIX PC3yILTATOR A1
0TOHpaTh MHCTPYMEHTHI 1s OLCHHBaHMS CROCH ACATCIIBHOCTH, OCYIIECTRIATS CaMOKOHTPO/B CROEHH

OLCHHBATL CBOKO /IRATENLHOCTS, APryMCHTHDYS NIPHIMHBI TOCTIKeHNS HIM OTCYTCTBUS MIaHMPYeMOro
PCSyAbTaTA,

HaX0IMTh AOCTATOYHBIC CPeACTBA 175 BRHIOMHEHMS yuebHbIx nelicrauit s HIMEHAIOLIEHCS CHTYaLmp
H/UIM IpH OTCYTCTRIY MJIAHUPYEMOTO pesyabrarta:

padortas no CBOEMY MAaHy, BHOCHTH KOPPEKTUBLI B Tekyuryio ACATEILHOCTE HA OCHOBE aHaM3a
H3MCHEHWH CHTyauun ang MOAYHCHHS 3aNNAHHPOBAHIEIX XapaKTepueTHK nponyxra/pesyasrara;
YCTARABNABATS CHNID MCHRIy IOy SCHALIMA  AaPaK TePHCTIR AN TPUZYRTa ¥ AapakTeprcTakamm
fpouecca gearensHocTd u o 3ABEPUICHHM CSTENBHOCTH OPCAIIAraTh M3IMEHEHHE XapaKTepHCTHK
fpoliecca g nonyuenus YAYNIICHHBIX XaPaKTePUCTHK NPOJIYKTA;

CBEPATE CBOM nelicTBHS ¢ uesbio 1, Mpn HeoOxoaAMMOCTH, HCTIPABIATL OMIHGKH CAMOCTORTENLHO,
YMenune ouexuparts NPaBHILHOCTL BHINONHEHUY yuebHo! 3amaum, COOCTBEHHBIE BOIMOKHOCTH ee
Pucnng, Ofyuaommiics CMOWST

ANMDIOUIHNCA CPeACTE, PRIAHYeR PEIYARIRT B OROCOBu ackicTanil:
OUCHHBATH MPONYKT CcBOCH ACATCABHOCTH 1O 3aJAHHBIM 3/ My CAMOCTONTENLHO  ONpeneIeHHbIM
KPUTEPHSIM B COOTBETCTBHH € Liebio ACATENLHOCTH,

A
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— 00OCHOBLIBATE AOCTHXHMOCTD UEIH BHIOPAHHEIM CIOCOGOM HA OCHOBE OLICHKH CBOWX BHYTPEHHHX
PECYPCOB H AOCTYITHbBIX BHEUIHHX PECypCos;

~ (buKcHpoBaTH M aHANMIKPOBRATH AMHAMHKY COOCTBENHBIX 00PA30BATENLHEIX PEIYABTATOR,
Biianenne ocHOBAMH CAMOKOHTPOJIS, CAMOOLICHKH, OPUHATHSA PCUICHANH H OCYLLCCTBICHUA OCO3HAHHOIO
BbI0Opa B yuebHol 1 nosHasaTensHoi. Obyuaoumiics cMokKeT:

— HabmOAaTh W aHANM3UPOBATH cobcteennyio  yuebHyio u MO3HABATE/IBHYIO  JICATEILHOOTE ¥
ACATENBHOCTH APYTUX OOYURIOUIHXCS B NPOLECCE B3aHMONPOBEPKH;

~ COOTHOCHTDL peajbHbie H ITAHUPYEMbIC PE3Y/IbTaThl HHIMBHAYANLHON 06pazoBATENLHON AEATCILHOCTH
H J1e;1aTh BLIBOZBI,

= TNPHHWAMATL PEIICHKE B YICOHONH CHTYALHH M HECTH 3 HEIO OTBETCTBEHHOCTS:

— CaMOCTOATE]LHO OMPEASAATh MPHYHHAI CBOENO YCIIEXa MITH HEYCHEXa ¥ HAXO[HTh COCcoOb! BRIXONA H3
CHTYAIHH HEYCnexa;

~ PCTPOCTIEKTHBHO OMPSACHATh, KAKME NCHCTBMA MO PEIICHMIO Y4eOHON 3a7a4M HIM NApaMeTpsl HTHX
ACHCTBHH NPHBEIH K NONYYCHAIO MMEIOLIErocs MPOAYKTA YIeBHOMH 1eATeIbHOCTH:

~ ACMOHCTPHPOBATR MPHEMBI PEryASUMH NCHXODHUIHONOTHYECKHX/ IMOIMOHAIBHBIX COCTOSHUE JUs
AOCTHHEHHS dQdexra yornoKoCHHA (YCTPaHEHHMS IMOUMOHANBHOM HanpsKeHHOCTH), Iddexra
BOCCTAHOBJICHHS (OC7ADICHHA [NPOSABACHHE  yTOMACHHS), pdexta akTHBH3AIMH  (NOBLILECHUS
NCRXOPH3AOIONMISCKON PEAKTHBHOCTH ).

ITO3HABATEJIBHBIE YV]1

YMEHHE ONpeaensTs NOHATHS, CO3AaBaTh OGOBIICHNS, YCTAHABIHBATS aHANOrum, KIacCHPUUMpOBAaTh,
CaMOCTOATENbHO BHIGMPATLH OCHOBAHUA M KPUTCDHW IS Knaccu(pukanmy, YCTaHABNHBATH MPHIHHHO-
CICACTBCHABIC  UBA3H, CIPOMTL JIOTHICCKOE  PACCyRACHAT, YMUSAKMUYCHAE  (MAZYKTHBHOE,
ACAYKTHBHOE, MO AHATOIHMM) ¥ AeaaTh BbIBOAbL O0yyalommiics cMoxeT:

— NOJ0HpaTh CI0BA, COTNONAYHHEHHbIC KIKOYEBOMY C/IOBY, ONPEIegioNiHe ero NMPA3IHAKK W CBOMCTBA,

~  BBICTPAUBATE JIOTHUECKYIO LSTIOUKY, COCTOAULYIO M3 KIHOYCBOr0 C/I0BA M CONOAMMHEHHBIX eMY CIIOB;

= BBIACAATH OO NPH3HAK ABYX WM HECKOTLKHX NPEIMETOR WK SB/CHHIN 1 00BICHITS UX CXOJICTBO,

— ODbeAHHATHL TPEAMETHI M SBACHUS B TPYNNBI 110 ONPEACNEHHBIM NPU3HAKAM, CpPABHHBATS,
KAaccHpuIEpoBaTh 1 06006maTs GAKTH U ABICHHS:

— BBIICAATH ABJICHHE U3 OOIIEr0 psaa APYrUX SABJICHMI;

~  ONPeAensTh 0OCTOATEIBCTRA, KOTOPKIC NPEIICCTBOBAIH BO3HHKHOBEHMIO CBA3MN MEALY ABICHUAMM, W3
ITHX OOCTOATENBCTB BBLIUACHATH ONPEACTAIOUINE, CHOCOBHEIE O5ITH NPUYHHON JAHHOTO ABIIEHMS.
BEDABIDH TS ITPHYPAHBI 7 CHCACTEAN NBITCHAH,

— CTPOHTE PaCCyKACHHE OT OOIIMX 3aKOHOMEPHOCTEH K YACTHBIM SBACHHUAM W OT YACTHBIX SBACHHI K
001UMM 3aKOHOMEPHOCTIM;

~ CTPOHTL PACCYKACHHE HA OCHOBC CPABHCHHMA NPEAMETOB M ABACHMI, BLUICHAA NPH ITOM 0BMmMe
NPH3HAKH,

— VRS TIONY SEHAY R0 AHQOPMATHI0, WITEPIPETHPYS C¢ B RUBTERCTE PelaeMuit Satas,

~  CAMOCTOATEIBHO YKa3biBaTh Ha HH(OPMALHIO, HYKAIOUIYIOCS B MPOBEPKE, MPEAIaraTs U NPHMEHSATH
CHOCOO NPOBEPKH HOCTOBEPHOCTH HHPOPMALIHH;

—  BepbanM30BaTh IMOLHOHANBHOE BICHATICHHE, OKA3aHHOS HA HEro HCTOYHHKOM,

~ OOBACHATH SBJCHHSA, NPOLECCH, CBA3M W OTHOUICHHSA, BHIABNSEMBIE B XOAE MO3IHABATENBHOH M
HCC/ICAUBATENBCRON AERTENBHOCTH (TIPUBOANTS OTBICHERAE ¢ HiseReHmen Gopms! TIPEACTABIIEHAN,
OO BACHATS, ACTANH3UPYA WK 060011as; OOBACHATS C 3a1ABHON TOYKH 3peHns);

= BBISB/ITE U HA3BIBATE NPHYMHBI COOLITHA, ABNCHAA, B TOM YHCAE BO3MONHBIC / Haubosee BePOSTHBIE
TTPHYHHBI, BO3MOXKHBIE MOCACACTBUA 3a1aHHON TPHYHHBL, CAMOCTOSTENLHO OCYIIECTRISS MPUYHHHO-
CACOCTBEHHBIN aHAIN3;

— ACHATD BLIBOL HA OUCHUBC KPMTHYCTKUIO dHAMEa PESHBIX 1U9CK SPCHITA, TOATECPKAETD BhIBUL
CODCTBEHHOM apryMEeHTALMEN HITH CAMOCTOSTENBHO NOAYYECHHBIMH OJaHHBIMH.
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YMenue cosnasars, IPAMEHSATE 1 Pe0dPA3OBEIBATE 3HaKH H CHMBOITBI, MOIS/IM H CXEMBI JUIN peueHus
Y4eOHBIX H NO3HABATEILHAIX 3azay. Odyuaroummiics cmoxer:

0003HaYATH CHMBONTOM W JHAKOM NpenMeT Winu sB/icHue;

ONpPEACAATh JIOrHYESCKHE CBAH MEAARY NPEAMETAMH W/ MK ABNCHUAMH, 0603HAYATH HaHHbIE Joruueckmne
CBA3H C NOMOLIBIO 3HAKOB B CXeMe:

Co3/1aBath abCTPaKTHBI Miw PeasHbIf 06pas npensera uwiunn SBJICHUA,

CTPOHTE MOACIIL/CXEMY HA OCHOBE YCIOBHI 320894 H/HIH cnocoba ee peieHus;

CO34aBath BepbaNbHLIC, BEIECTBEHNbE U HHPOPMALMOHHBIC MOIeNH ¢ BBLACJICHUEM CVIICCTBCHHEIX
X2pPaKTEPUCTHK O0ObeKTa 11g Onpeacnenus cnocoba pelenns saxaun s COOTBCTCTBHH C CHTYaUME]T;
NpeodpasoBBIBATE MOJeIH ¢ UCHABIO BLIABICHHMA 061HX 3AKOHOB, ONPEACAAIOUIAY AQHHYIO [PEAMETHY O
obacTs:

NEPEBOANTD  CIIOKHYK 1o COCTaBy (MHOroacnekTHyio) uHpopMaLHIo w3 rpaguyeckoro  uim
(opmannzosantoro (cumBOMBHOrO) NIPEACTABACHUSA B TEKCTOBOE, U Haobopor;

CTPOHTD CXeMY, anropHTM NEACTBUA, HCOPABAATD MK BOCCTAHABIIMBATE HEH3IBECTHLIM paHee airopurm
Ha OCHOBE HMEIOLLCTOCK 3HAHUS 06 obnekre, k KOTOPOMY NpUMEHSETCS aaropuTM:

CTPOHTL I0Ka3aTe/LCTRO; IIPAMOE, KOCBEHHOE, OT NPOTHBHOTO;

AHATH3HPOBATL/ PedIeKCHPOBATS OMbIT paspabotku u peammsaumn yueGHoro npoekra, HCCTICIOBAHNS
(Treopetugeckoro, IMITHPHYCCKOrO) HA OCHOBE NPEAIOKEHHON 1poGeMHOH CHTVaUMH, NOCTaBACHHOI
U W/HIM 3a/1aHNBIX KPHTEPHEB OLEHKH npoayxra/pesynsrara.

CumbiciioBoe yrenue, Obyuatomuiics cmoer:

HAXO1HTh B TeKOTE Tpebyemyro HHGOpMALHIO (B COOTBETCTBHH C LEAAMHM CBOCH ACATEIILHOCTH),
OPHEHTHPOBATLCA B COACPKAHHMN TCKCTA, TNOHMMATb UCHOCTHBIT CMBICS TCKCTa, CTPYKTYPHpOBaTH
TEKCT;

YCTaHABINBATL B3AHMOCBH3b ONHCAHHBIX B TeKCTE COOLITHI, ABNCHMIT, MPOLECCOB,

PE3IOMUPOBATE IIaBHYIO HACHO TeKCTa,

npeodpa3sossisars TCKCT, «nepesoas» ero s APYTYIO  MOAGJIBHOCTS, HHTEPNPETHPOBATE TEKCT
(XyaomecTBeHHBIN U HEXYNOKECTBEHHBIN — y4eOnbL, HAYUHO-MTONY ASPHBIfH, HHPOPMALHOHHBII, TekeT
non-fiction);

KPHTHYCCKH OLEHHMBATL COACPRAHNE H Hopmy Tekcra,

Dopmuposauue u PA3BHTHE KOOI HYECKOIO MBILIVICHHS, YMEHHE TPHMEHATS ero B MO3HABATENLHOMN, K
OMMYHUKATHBHOMN, COUMAnLHOI NPaKTHKe U NpodeccHoNamsHoN opueHTauun. O6yuamoumiics cmoker:
ONPENCATL CBOE OTHOLIEHHE K MPHPOIHO# cpene;

AHAH3NPOBATE BIMSHHE KOOI UYECKHX haxTopos Ha Cpeay obuTaHuA KHBLIX OpPI'aHM3MOB;
MPOBOAMTE NPUYHHHBIH ¢ BEPOATHOCTHBIA aHa/IN3 IKONOTr HYSCKHX CHTYALIMIA;

NPOTHO3UPOBATE H3MEHEHMS CHTYalmy Npu cMeHe aeHcTBHs onHoro daxropa Ha aelicraue JApyroro
daxropa;

PacripOCTpaHATh  3KONOTHUECKHE IHANHS M YHacTBOBaTH B nNpakTHYECKHX Aeiax 110 3ammure
OKPYXarowed cpeasr;

BLIPAXATL CBOE OTHOLIEHHE K TIPHPOJIE HEPE3 PHCYHKH, COuMMCHMS, MOZEIH, POEKTHBIE paboTsi,
Passutne mormsanmm x OBIIANCHUIO KyALTYPOI aKTHBHOIO MCIIONB30BAHMS CloBapelt w Apyrux
NOHCKOBBIX cHeTeM. Ofyuaroumiics CMOXKET:

ONPEACIATE HEOOXOAMMBIE KITIOYERkIe TIOMCKORBBIE CI0BA M 3aNIPOCHI;

OCYIUCCTB/IATL B3AUMOACHTTBHE © VICKTPOHHBIMH TOUCKOBBIMM CHCTEMAMH. CROBAPAMHA,

popmuposats MHOKCCTBEHHYIO  BBIGOPKY M3  THOMCKOBRIX MCTOYHHKOB  [Uis  O0BEKTUBH3ALIHY
PE3YNBLTATOB MoMCKa:

COOTHOCHTD MONYYEHHbIE PE3YNLTATH TNOHCKA CO CBOCH NEATENBHOCTBIO.

KOMMYHHKATABHbIE YV

YMeHne opranuzossisats yuebHoe cOTpymHHYCCTRO H COBMECTHYIO AeATENLHOCTh ¢ yuMTeNeM W
CBCPCTHHKAMH, paboTaTh WUMAMBHAYANILHO W B TPYnne: Haxoamts obimee peuichue u paspewars

r
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KOHOIUKTBI HA OCHOBE COrTACOBAHHS MOSHUMHA H Y4ETa HHTEPECOB; (hopmynuposats, ApryMEHTHPOBATH
H OTCTaHBaTL CBOE MHeHWe OByyalonmiics cMOXKeT:

ONpPENCIATH BO3MONKHBIE POJIH B COBMECTHOM ACATENBHOCTH,

HIPaTh ONPEACICHHYIO PO/ib B COBMECTHOM ACATENBHOCTH:

NPHHAMATE MO3HLHIO COOECENIHUKA, MOHNMAS TIO3HLKIO APYTOro, Pasau4arh B ero peun: MHEHHE (TouKy
3PEHHSA ), 10KA3aTENLCTBO (aprymenTsi), (hakThi; rHnoTesl, AKCHOMBI, TEOPHH;

ONPEACIATL CBOH NEHCTBUS M AeHCTBUS naprHepa, KOTOpPBIE CNOCOOCTBOBAM WM NPENATCTROBANH
MPOAYKTHBHON KOMMYHHKALIHK,

CTPOHTL MOSHTHBHBIC OTHOWEHMA B NpoLiecce y4ebHOH 1 MO3HABATCLHON ACATEILHOCTH,

KOPPEKTHO ¥ apryMEHTHPOBAHHO OTCTAMBATL CBO TOUKY 3pCHHA, B JHCKYCCHH YMETh BBIABHTATH
KOHTPApPryMEHThI, MepedpasMpoBaTts CROK MBICHE (BAaTeHNHE MEXAHHIMOM IKBHBAJICHTHBIX 3aMEH );
KPHTHYCCKH OTHOCHTBCH K COGCTBEHHOMY MHEHHIO, ¢ 10CTONHCTROM NPU3HABATL OIIMOOYHOCTEL CBOEro
MHEHHS (€C/IH OHO TAKOBO) H KOPPEKTHPOBATh ero;

fpeAnarath albTEPHATHBHOE PEIICHHE B KOHDIUKTHOMN CUTYALIU,

BBUIE/ISTH OOLIYIO TOUKY 3peHus B IUCKYCCHM,

AOTOBAPHBATECA O MPABHIAX M BONPOCAX ANs OGCYKICHUA B COOTBETCTBHHM C TOCTABACHHOH Tiepe)
TPYNNoH 3anave;

OpraHu30BLIBATL yueOHOS B3aMMoOneHCTBHE B rpymme (onpeacints obume e, pacupenenats ponu,
AOTOBAPHBATLCA APYF € APYIOM U T. 11.);

YCTpausaTh i pamkax nuanora pa3pbiBkI B KOMMYHHKALIUH, obycnorneHubIe
HETIOHHMAHHEM/ HeNMPHATHEM CO CTOPOHBI coBece K 3a%1a9u, OPMbI HITH COACPKAHMSA THATOTA.
YMeHHe 0CO3HAHHO HCMOBIOBATS PEUCBBIC CPEACTBA B COOTBETCTBHM C 3a1aveii KOMMYHHKaLWH U1
BLIDAKCHUA CBOMX WYBCTB, Mblcieli u notpebHocredf s TUNIAHHPOBAHMA M Peryjfauum cBoe
ACATCABHOCTH, BAAACHHE YCTHOH M MHCHMEHHON DPEYBIO, MOHOMOIHYECKON KOHTCKCTHOH peubio.
O6yuarommiica cMoxer:

ONpPEACATD 3ana4y KOMMYHHKALMH ¥ B COOTBETCTBAM C Hell OTOHpATh peveBsie CPeIcTRa;

OTOMPATH M HCTIONB30BATH PEYEBHIC CPCACTBA B MPOUCCCE KOMMYHHKALMH C APYTHMH JTIOABMH (IHat0r
B niape, B MaJO¥ rpynne ¥ T. a.):

MPCACTABATH B YCTHOH WM TTUCKMEHHON (opme Pa3BEPHYThIN niiaH COGCTBEHHOM NeATEILHOCTH:
cobnionats HOpPMBI NyGAHIHON PEUH, PErIaMCHT B MOHOMOTE W AMCKYCCHH B COOTBETCTBHM ¢
KOMMYHHKATHBHOHN 3a1aqeii;

BICKasbiBaT: M ODOCHOBHIBATL MHEHME (CyKIAeHHE) u janpalmsath MHEHHC NAPTHEPA B paMKax
anora;

NPHHHMATH PEICHHE B XOJI€ IHAIOra M COFNTACOBBIBATE €ro C cobecenHnKOM:;

CO3aaBaTh IMCBMEHHBIC (KIMIIHPOBAHHBICY ¥ OPHTHHAILHBIE TEKCTBI €  HMCHONB30BAHHEM
HEOOXOAMMBIX PEHEBBIX CPEACTS,

HCTI0/1b30BaTh BEPDA/IbHBIC CPEACTBA (CPEACTBA JOrHICCKOT CBA3H) JU15 BBIACNCHHA CMBICIOBBIX
B0KOB CBOEI'O BBICTYIUICHHMS:

HCTIONIL30BATH HEBEPOATBHBIC CPEACTBA WM HATIAIHEIS MaTCPHAITE], TIOATOTOBICHHbIS/0TOGPAHIBIC 10
PYKOBOACTBOM YUHTENS,;

AeN1aTh OLCHOYHbLIN BBIBOJ O JOCTWKEHHH LIETH KOMMYHHKAUHH HENOCPE/ICTBEHHO N0CAe 3aBEPHICHAS
KOMMYHHKATHBHOIO KOHTAKTa H 00OCHOBKIBATE €0,

DOPMUPOBAHHE M Pa3BHTHE KOMMCTEHTHOCTH B 00MaCTH  WCNOMBb3OBAHMS  HH(POPMALHOHHO-
KOMMYHUKAUHOHHLIX TexHonoru# (1anee — UKT). O6yuarommiics cMomer:

LUCACHANPABICHHO HCKATH H MCMOMB30BaTE HHPOPMALHOHHDBIE PECYPChI, HEOOXOMMMBIE AMsl PElICHNS
Y4EOHbIX H NPAKTHYECKNX 3a71aY ¢ MOMOUILIO cpeacts MKT:

BHIOMPATH, CTPOMTL M HCHOIB30BATS AUCKBATHYIO AROOPMATAOHAYIO MOLE/TS 113 HEPENAYH CBOHMX
MBIC/ICH CPEACTBAMM  CCTECTBEHHBIX M (GOpMANIBHBIX NIBIKOB B  COOTBETCTBHH C YCIOBHAMH
KOMMYHHKALHH,
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~  BbIACATH MHDOPMamORHE i acreKT 3azaum, ONEPHPOBATH NaHHbIMK, HCIIOTb30BaTh MOeE petieHus
3amaun;

= HCMOIBL30BaTH KOMILIOTEPHBIE TeXHOI0 MM (BmOYasn BBIGOP anexsatibIx 3anaue HHCTPYMCHTANE HBIX
fIpOrpaMMHo-amapaTinx CPEACTB. M cepHcoB) A% pemenus HH(pOPMALIHONHEX
KOMMYHHKAUMOHHBIX yueGHmy 33134, B TOM wucne: BRI9MCACHME, Hanucaume TTHCeM, counHenmuis,
AOKTAN0B, pedeparos, coznanme NMPE3CHTALHIA B Ap.;

~  HCNOiB30BaTh HHGOPMALmIO ¢ YACTOM ITHYECKHX 1 NpaBoBEIX HOPM;

T CO3MaBaTte  MHpOPMAIMOHHEIE PECYPCHl  pasHoro Tuna p AU PasHBIX  ayauTOpuis, cobmonars

~ ONHChIRATH CBOjicTRA TBEPABIX, KUAKHX. razoobpasmex BEIIECTB, BBIASASAN uX CYLIECTBEHHBIE
NPH3HAKY,

T XApaKTepH3oBaTh BemecTma 0 cocrasy, crpoenmio u CBOWCTBAM, ycranaBmisats MPHYHHHO-
CACACTBEHHbIC CRAIY MEAAY NaHHBIMYU XAPaKTePHCTHKA MK BeliecTsa;

~ PACKDBIBATL CMBICT OCHOBHLIX XHMHYECKHX NOHSTHI “atom», «monekynan, “XHMHYCCKAN 21eMenTy,
«IpOCTOE BewmecTrOY, “ChoxkHOE BemecTroy, “BANCHTHOCTLY, HCIOMB3Y S 3HAKOBY IO CHCTEMY XuMmM:

= u3006paxars cocran NPOCTEHIINX BemecTs ¢ MTOMOLIILIO XMMHYECKHX thopmyn u cymmocrs XHMHYECKHX
Peakumit ¢ nomomsio XHMHYECKHX ypaBHeHui;:

CCTSCTBEHHBIX CemelicTn WICO9HBIX MeTANINOB M FAJIOFeHOB;

= NOAbL30BATHCH 71200paTopkbiM obopynosanuem u XHMMYECKO# 11oCy1041:

= TIPOBONNTE HECHOMHbIE XHMHYCCKHE OnbiTHI 1 Habmonenus 3a HIMCHCHHAMH CBOIICTB Belects B
npolecce ux NpeBpattennii; cobmonars NpaBuia  TexHuky fesonacHocTn NpH  npoeeneHny
HabOaeHMT 1 ONBITOB;

T PaIMWATL  aKcnepumentansio KHCIOTHI ¥ ménouny, MOMLIYACH  MHAMKATOPAMM: 0CO3HaBaTh
HeobxoaumocTs cobmosienus Mep besonachocTi 1pH obpamenuy ¢ KHCIIOTaMy M wesoyammy.

~  Kaaccupuuuposars, XHMHYCCKHE INeMEHTHI nHa METAILI,  HemeTans), HICMEHTBI, OKCHABI u
THAPOKCHIBL  KOTOPBIX amdorepusi, u HHEPTHBIE JnemenTH (rasel) ans  ocoasanng BAKHOCTH
YRopaaoyeHHOCTH HAYYHBIX 3HAHMIA;

~  PACKpBIBaTL CMbICH NepHOIIecKoro 3akona J[ U, Menzeneesa:

=~  OINHCKBATH B XapakTepH3oBaTh Tabmranyio (hopmy NICPHOIMYECKOH CHeTeMEl XHMHYCCKHX 31€MeHTOR!

~ X4paKTepH3OBaTh COCTAB ATOMILIX AAEP H paciipeienenye mena VIEKTPOHOB 110 IACKTPOHHBIM Cl10gM
4TOMOB XMUMHYECKHX 3leMeHTOR MaJbIX nepuoaos fiepHonnyeckoli cucremni, a TAKKE Kanus wu
KaJibLius;

= P33INYATL BHAB XHMMYECKOl CBA3M: HOHHYIO, KOBAIEHTHYI0 osspRyio, KOBAICHTHYIO HEMOMAPHYIO 1
MCTATHYECKYIO;

= u300paxars INCKTPOHHO-HOHHbIE bopmy BEHICCTB, 06pazosanipix XHMHYCCKHMH CBA3SMM pasHoro
BUIa;

=  BBUIBIATSL 3UBHCMMOC'lb CBOMCTR BCLIECTE OT CTPOCHUH HX KpHC‘I"dJIJ!H‘!GCKHX PCLUCTOK: HOHHBIX,
ATOMHBIX, MONCKYIApPHBIX, MCTAITHYCCKHX;
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XAapaKkTepH30BaTh XHMHYECKHE JEMEHTH M HX COCAHHCHHA Ha OCHOBE NOJOXKEHHS ITEMEHTOR B
ICPHOMYIECKOH CHCTEME W ocoberroCTel CTPOCHHS HX ATOMOB;

ONMHCHIBATE  OCHOBHBIC  STaMmbl oTkpeitia  J|. 1. Menneneenbim MEPHONMYMECKOrO  3aKOHa M
NEPHOANYECKON CHCTEMBI XUMHYECKHX VIEMCHTOB, KH3Hb M MHOroobpasHyio HAYYHYIO MEATeIbHOCTE
yuéroro,

XapakTepH30BaTh HayyHoe W MHPOBO33PEHIECKOE 3HAYCHHE NEPHOIRYECKOrO 3aKOHA W NMepHOAHYECKOit
CHCTCMbI XHMHYCCKHUX aieMenTos /[ K. Menzeneesa;

OCO3HaBaTh HAYYHBIC OTKPBITHS Kak PE3YIBTAT MIMTE/IbHBIX  HabMOCHUH, ONBITOB, Hay4YHO#
NOACMUKH, NPEOJONCHUN TPYAHOCTEN ¥ COMBEHHMIL

OOBACHATH CYTh XHMHUIECKHX ITPOLECCOB M MX NIPHHUMITHANBHOE OTAHYHE OT duzngeckux;

HA3bIBATD NPHIHAKHA U YCIIOBHS NPOTEKAHMS XHMHYECKHX peaxumif;

YCTAHABIIHBATL [PHHANICKHOCTE XUMHIECKOI PCAKUHH K ONpEACHEHHOMY THTY TIO OHOMY U3
KNaCCHPUKALMOHHBIX NPHIHAKOB! 1) no umcny u COCTaBY MCXOJHBIX BEHICCTB M MPOAYKTOB peaxuun
(peakuum coemmnenns. PA3TOKCHAA, 3aMELICHHS W obMeHa): 2) 0 BLIACNEHMIO WM NOTIOMICHHIO
TCIUIOTHI (peaKkuMy 3K30TEPMAYCCKHE H JHIIOTCPMHYCCKHE), 3) N0 M3MEHEHHIO CTEHeHEH OKHCIICHHS
XUMHYECKHX IEMEHTOB (peakiuu OKHCIHTETEHO-BOCCTAHOBHTE ThHbIE ), 4) no obparuMocTu npouecca
(PeaKiy 00paTHMbIe 1 HEODPATUMBIC J);

Ha3bIBaTh PAKTOPbI, BANRIOWIME Ha CKOPOCTh XHMHYCCKHX PEaKiIHii;

HA3BIBATE (PAKTOPbI, BIMAIOMHME HA CMeLeHHe XHMHHYECKOT0 PABHOBECHS:

COCTABIATE YDABHEHMS IICKTPOIMTHYECKON AMOCOMMAIIHH KHCIIOT, IMENOYEH, COAeH. NOaHbE |
COKPAMICHHLIC HOHHBIC YpPaBHEHNMS peakuni obmena; ypasHeHus OKHC/TUTETBHO-BOCCTAHOBUTEIBHLIX
peaxumii;

NPOFHO3WPOBATL TIPOAYKTBI XHMHYESCKHX PeAKUMi 10 GopMysaM/HAIBAHMAM HCXOTHBIX BECLICCTE;
OMPEACIATL HCXOMHBIC BEIECTRA N0 (OPMYTIaM/HA3BAHMAM NMPOAYKTOB PEaKiiuy;

COCTABIATL YPABHEHHS PEaKimii, COOTBETCTBYIOIIIX TOCC/IOBATENLHOCTH («leTIoNKe) npeBpaieHMii
HEOPraHHYecKHX BELIECTS PA3MIHBIX KIACCOB;

BRIIBJIATE B NPOLIECCE IKCNEPHMEHTa NPU3HAKH, CBHCTENHCTBYIOUIME O TPOTEKAHUH XHMHYECKOT
PEaKILMH;

MPUTOTORJIATE PACTBOPBI C ONPENIENEHHON MACCOBOM noseil PacTBOPEHHOrO BELIECTRA,

ONPERC/IATL Xapakrep Cpefbl BOAHBIX PacTBOPOB KMCAOT H WIENOYEH 110 WIMEHEHMIO OKpacku
HHIHKATOPOB;

NPOBOJNTE KAYCSCTBEHHBIE pEaKIM, NOATECPKAAIOUINE HAHYHE B BOAHBIX PacTBOpax BellecTs
OTACABHBIX KATHOHOB W AHHOHOB.

OMPEAC/ATh MPHHANIEHKHOCTh HEOPraHHYECKHX BEIIeCTs K OAHOMY M3 M3YYEHHBIX KJIACCOB/Tpynn:
MCTAJLIBI M HEMETALTbI, OKCHIIbI, OCHOBAHMSA, KMCIOTHI. comu;

COCTABIATS (POPMYJTBI BEIHECTB MO HX HAZBAHMSM:

ONPEACTATH BAZICHTHOCT M CTETICHb OKMCACHIS HIEMEHTOB B BELIECTRAX,

COCTaBIIATL POPMYABI HEOPraHHYECKHX COCAMHCHUI N0 BANCHTHOCTSM M CTEMeHAM OKHCIIEHNSA
YICMCHTOB, @ TAKKC 3apaliaM MOHOB, YKA3aHHBIM B TabiMlie PacTBOPUMOCTH KHCIOT, OCHOBAHMIL W
coneit;

O0BACHATS JAKOHOMCPHOCTH H3MEHEHMS (DUIMYECCKHX M XHMHUECKHX CBOMCTB MNPOCTHIX BEILECTB
(METANIOB W HEMETANNOB) ¥ WX BHICIIAX ORCHIIOB, ODPA30BAHHBIX IICMEHTAMK BTOPOI'O H TPETHEro
NEPHOSOB;

Ha3bBaTh OBLIME XHMUYECKHE CBONICTBA, XAPAKTCPHLIC Z/IA TPYNN OKCHIOB: KMCAOTHBIX, OCHOBHBIX,
amMpOTEPHBIX;

Ha3biBaTh OOLIME XUMUYECKHE CBOMCTBA, XapaKTepHBIe MIA KaKAOro W3 KJIACCOB HEOPraHH4YecKux
BOICCTE. KHCOT, OCROBAHEN, COTCH,

NPHBONIHTL MPUMEDPEI PEaKIMii, NOATBEPKAAMONIAX XHMHYCCKHE CBOMCTBA HEOPraHWYECKUX BEIECTB:
OKCHJI0B, KHCJIOT, OCHOBaHHH 1 conelf:
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OnpeaeasTh BeIeCTBO-OKUCINTE L U BCUIECTBO-BOCCTAHOBUTE TR B OKHCIIHTETEHO-BOCCTAHOBHUTEIbHBIX
PeaKkuMax;

COCTAB/ATL OKUCAMTEILHO-BOCCTAHOBHTENbHBIN Bananc (1ns u3yueHHbIX PeaKumii) 1o NPSIIOKEHHBIM
CXEMaM pPeakimii;

NPOBOAHTE JIaGOPATOPHBIE OMBITHL, MOATBEPKAAIOMME XHMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HCOPraHUYECKMX BEUICCTS; -

NPOBOAMTS JIAOOPATOPHBIE OMBITEL 110 MOAVHEHHIO U CODHpaHHio Ta3000PASHBIX BELIECTR: BOAOpOAA,
KHCJIOPOAA, YITIEKHC/IOrO rasa, AMMHAKA; COCTABIIATL YPABHEHUS COOTBETCTBYIOLIMX peaxumi.

Bhll{}’Ch‘Hlll\' ROIAYHUN BOIMONCHOCHTE HAYHUMBCA!

0CO3HaBaTh HEOOXOAMMOCTh COOGMIONEHHS NPaBHA  IKOTOrHYECKH 6e30nacHoro NOBEJCHHUA B
OKpYKaiolIei NpUpoaHOit cpeje;

FPaMOTHO 00PALIATHECA C BELIECTBAMH B IOBCCAHEBHOMN HKU3HM:

MOHHMATBL CMBICH W HEOOXOAUMOCTL COBMIOACHHS MPEANHCAHHMIL, NPEANaracMbiX B HHCTPYKUHAX MO
HCIIOB30BAHMIO JICKAPCTB, CPEACTB OBITOBOMH XHMHM U 1p.;

HCNONB30BAT, NPHOOPETEHHBIC KIIOYERHIC KOMIMETCHTHOCTH 1PH BBINOJHEHHH HCCCA0BATENLCKHX
MPOCKTOB NO H3YHEHHIO CBOHCTB, CNIOCOOOB NOMYHSHNS M PACIOIHABAHKS BEILIECTR:

PasBUBaTh KOMMYHHKATHBHYIO KOMIIETCHTHOCTb, HCIIOIB3YSl CpPEACTBa YCTHOH M HMHChMEHHOMN
KOMMYHHKaIMM NpH paboTte ¢ Tekctamu yueOHMKA W JONONHUTEALHOI JIHTEPaTypoH, CrpaBOYHBIMM
TabnMuUaMH, NIPOABASTS TOTOBHOCTE K YBAKCHHIO MHONH TOUYKH 3peHUA NMPH 0OCYKACHUH Pe3yabTaToB
BBITOTHEHHOMH paboTei;

OOBEKTHBHO OUEHMBATE HHOOPMAIMIO O BEIIECTBAX M  XUMHUECKHX npoueccax, KpUTHYECKH
OTHOCHTHCA K TICEBAOHAYYHOH  MH(OPMALMH, HETODPOCOBECTHOW  peKmame,  Kacalomencs
MCTIONb30BAHHSA PATHYHBIX BELIECTB,

0CO3HABATH 3HAYCHUE TCOPETHUCCKHX SHAHMI IS MPAKTHICCKOR ACATEIBHOCTH HEI0BEKA:

OMHCHIBATH H3Y9CHHbIC O0BEKTBI KAK CUCTEMBI, IPUMEHSAA JIOMHKY CHCTEMHOIO aHATHAA:

MPAMEHATL 3HAHAA O 3aKOHOMEPHOCTAX MEPHOMMMECKOH CHCTEMBI XMMUUECKHX 3IEMEHTOB JUIS
OOBLACHEHUS U NPE/IBHICHIS CBORCTB KOHKPETHBIX BCHISCTB,

Pa3BHBaTh MHPOPMALHOHHYIO KOMIETEHTHOCTh MOCPEACTROM yraybaenns 3Hauwit 06 ucTopum
CTaHOBACHMA XMMHUCCKOH Hayku, ef OCHOBHBIX MOHSTHIN, NEPHOLHYCCKOr0 3aKOHA KaK OAHOTO H3
BAKHCHIIMX 3aKOHOB IPUPOIIbI, @ TAKIKE O COBPEMEHHBIX N0CTHKCHHUAX HAYKH U TEXHHUKH.

COCTABAATE MOJNCKY/IAPHBIC H IIOIHBIC HOHHBIC YPABHEHHS 110 COKPALIEHHbIM HOHHLIM YPaBHEHUAM,
HIPHBOIATE NIPHMEPHI PEAKIMH, NOATBEMKIAIONIAX CYIICCTBOBANNE B3AMMOCBA3N MEXIY OCHOBHLIME
KJIaCCaMHu HEOPraHWYECKUX BEINCCTH,

OPraHu30BbIBATh, MPOBOAWTL YUCHHYUECKHE MPOCKTh! MO HCCACAOBAHUIO CROMCTE BEHICCTB, WMCIOUIMX
BAIKHOC NPaKTHHYECKOC 3HAYCHHE,

10
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BBEJEHHUE (4 U)

[Ipeamer xumun, Metoasi MOIHAHHS B XUMHK: HabmMOACHHE, IKCIIEPHMEHT, moueauposanue. Mcrounnkn
XHMHYECKOH HHPOPMALIUH, €€ NOAYHEHIHE, AHATH3 1 NPEACTABIACHUE ero pe3ynbTaTtos. [TOHATHE 0 XHMHYECKOM
AEMEHTE M (OPMAX €ro CYLIECTBOBAHMS: CBOBOIHBIX aTOMax, NpOCTRIX M CAOKHBIX BemecTsa. | Ipespamenns
petiecTs. Omamume XuMUueckux Peakumii ot duankeckux ABNeHU Poib XUMHH B KUIHM 4eNoBeKa.
Xemodumms u xemohobus. Kparkue cvenenns 3 HCTOPHH BO3ZHMKHOBCHHA M pasputha Xummu. [lepnox
anxummn. [onsitne o punocodexom kamue, Xumusg s XVI b, Pazsutie xumun Ha Pycu. Poib 0Te9ecTBeHHbIX
YHCHBIX B CTAHOBICHHH XHMHYECKOH Havku - paborsi M. B, Jlomonocosa, A, M. Bymreposa, J| W
Menneneesa XuMuueckas CHMBONHKA. 3HAKH XHMHYECKHX JICMCHTOB M NPOMCXMKACHME WX Ha3paHwuii.
Xumuueckue popmynst. Huaekch # kodpduunenTa. OrHOCHTENLHBIE aTOMHAS W MOJIEKYApHAS MacChl.
Pacuet MaccoBoit 1011 XMMHYECKOT0 JeMEHTA 110 dopMmyiie BemecTra.

Ileproanueckas croteMa XMMHYECKHX IIEMEHTOR /L W. Menneneesa, ee cTpyKTypa: Majible ¥ Gomblue
NEPHO/IBL, IPYNINbI W NOArpyImb (riaskas u nobounas). [leproanueckas cucrTema Kax CIpaBoYyHOEe HOCOOue
JS NONYYCHHS CBEACHUI O XHMUYECKHX 3/IEMEHTAX.

PacyeTHele 3amayn. |. Haxomaenue oTHOCHTENLHOI MOJIEKYIAPHOH MAcChl BEILECTBA NO €ro XMMHYECKO#
(opmyne. 2. Beraucienne MaccoBOH A0MH XHMUYECKOTO IEMEHTA B BEIECTBE O ero Popmyie.
demoncTpaunn. | Monenn (mapocrepiHessie 1 Crioapra Bpuraeba) pasnmumsix MPOCTBIN H CHOKHBIX
BelecTs.2. Komtekuus CTeKISHHON XMMHYecKoil nocy/st. 3 Koanekums matepuanos u u3umif Ha ocHoBe
amomuHuA. 4, Biaumonelicteue Mpamopa ¢ KuCIOTONH u NOMYTHEHHC H3BECTKOBON BOabl. JlaGopatopusie
pribiThi. | Cpasrenne cBOVCTS TBepabix KPHCTAMNECKHX  BEIICCTB 4 pacTeopoB.2 CpaHeHue cKopocTH
CIIAPCHITA BOAB, GACKOA0HE W STHAGBOTO CIPTA © e TpOBARBION Gywaro. CBERmR,

EMA 1. ATOMbI XUMHYECKHX JIEMEHTOB (9 )

ATOMBI KaK (OPMA CyLICCTBOBAHMA XWMHYECKHMX IEMEHTOB. OCHOBHbLIC CBENICHHSA O CTPOCHHHM ATOMOB.
OKA3ATEILCTBA COKHOCTH CTPORHHUS aToMos. OnbiTst Pesepdopaa. Iinanerapuas moness CTpoeHns atoma,
CoctaB aTOMHBIX siep: NMPOTOHBI M HEHTPOHBI. OTHOCHTETbHAY aTOMHAS MAacca. BaauMOCBA3b NOHSTHI
(FIPOTOmY, uelitpouy, vQTHOCHTeNLNAS ToMNAS MACCHy. Maveuswue WHCAS BPOTONOR B SNPe ATOM2 -
POPA3OBAHIE HOBLIX XHMHYECKHX JIeMEHTOB. Mamenenne umcna welftponos s AApE aroMa - obpazoBaHHe
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H307T0M0B. COBPEMEHHOE ONPEACHCHHE TOHATHS (XUMHYECKHH 3IEMCHTY H3otonsl Kak pasHOBMAHOCTH
ATOMOB OJIHOI0 XHMHYECKOI'0 IEMEHTA,

INeKTPOHsL. CTPOEHHE IMEKTPOHHBIX YPOBHEH aTOMOB XHMHUYECKMX 3/EMEHTOB MAbIX NEePHOJIOB
nepuoauveckoi cucrems J1. U, Menneneesa. [Moustue o 3ABCPUICHHOM W HE3aBCPIICHHOM WISKTPOHHOM CI0e
(dHepreTHyeckoM yposHe).ITepuonmueckas cHCTEMA XHMHHECKHX anementos [ M. Menneneesa u crpoenme
ATOMOB. (PHIHYESCKHH CMBIC MOPSAKOBOrO HOMEpa Y71IeMEHTa, HOMEepa Ipynnbl, Homepa nepuona. Uamenenue
AHCId JNEKIPOHOB HA BHEUIHEM JICKTPOHHOM YPOBHE AT0MAE XMMMUSCKOIO JeMeHta - obpasosaHue
HOJOKHTCABHEIX M OTPUUATENBHBIX HOHOB. HoHbI, 00pa3oBAHHBIE aTOMAMM METAMIOB H HEMETAJLIOB.
[Tpuunnbl MIMECHEHNS METALTHYECKHX M HEMETATTHYECKHX CBOWCTB B nepuonax M rpynnax. O6pasosanme
OuHapusix coenuuenuit. ITousitie 06 uorHOM cBs3n. CxeMyl obpasosanns HoHHOM cBs3M. BiaumonelicTane
ATOMOB XHMHHECKHX /ICMCHTOB-HEMETALIOB MeKAy coboil -06pasosanue ABYXATOMHBIX MOJEKYJ NPOCTHIX
BCHCCTE. KOBaMCHTHAZ - HCTOMAPHAR NAMITIOOKER OBASH. DAeRTPOHHIC W CTPYRTYPHGIC (opPMYy ol,
B3anmoaeHCTBHE ATOMOB XUMHUYECKAX H1eMEHTOB-HEMETALIOB mexay coboli - obpasosanme GuHapHBIX
COCAMHEHMH HEMETANIOB. DACKTPOOTPHUATELHOCTb, [TORATHE O KORAJCHTHOI noaspHo ceaszu. [loustue o
BAJICHTHOCTH KaK CROHCTBE aTOMOB 06pa3oBbiBaTh KOBANCHTHBIE XHMMUECKHE CBA3H. COCTABICHHE hopmya
OHHApHBIX coeanHeHui o BaneHTHOCTH. BiauMoelicTRIe aToMoB XHMHUECKHX 2EMEHTOB-MCTAIIOB MENKAY
coboii - obpazoramie MeTameyecky kpucrannos Mouerie o meraznuuecknil CRYUL.

JlemoucTparmu. Moenn aToMoB XHMHYECKHX 1CMEHTOB. IMepuonmyeckas CHCTEMA XUMHYSCKUX IIEMEHTOB
. Y. Menzeneesa.

Jlaboparophsie onbiTer. 3 Mojiemposanue npuHIMNa AeHCTBHI CKOHUpYIOHIEro Mukpockona 4. Usrotosnense
Moaesiell GumapHsIx coeauuenmii. S Uarotosnenme MOACIH, WLTIOCTPHPYIONIEH CBOWCTBA MeTAIHYECKOH
CBSI3M. g

TEMA 2. ITPOCTBIE BEIIECTBA (6 4)

[Tonoxenue MeTaiI0B M HEMETANIOB B NEPHOANYECKON CHCTEME XUMUYeCKHX atemenToB /I Y. Menaeneena
Baxmeiitune npocTbie BEIECTBA - METALIB HKCIIC30, AMOMHUHNH, Kanbuui, Marauii, natpuil, kammit. Obume
$usmyeckue ceodictBa metamioB. Baxuehime MPOCTHIE BCILECTBA - HEMETAILI, OOPA30BAHHLIE ATOMAMH
KHCIIOpo/ia, BOAOpOAA, a3oTa, cepel, (ocopa, yraepoma. Monexysi MPOCTBIX BEUIECTB-HEMETAILIIOB-
BOZOPOAA, KHCIOpOZia, a30Ta, ranoreHoB. UTHOCHTENBHAS MOJEKYIAPHAS Macca. CHOCODHOCTh ATOMOB
XHMHUCCKHX IEMEHTOB K 00pa3’oBanui0 HECKONLKHX HPOCTHIX BELICCTB - AIOTPOIHY. ANIOTPONHbIE
MonupHKauMKM kucaopona, docdopa u onosa. MeratnHyeckie M HEMETAUTHYECKHE CBONCTBA MPOCTHIX
BEWECTB. OTHOCHTENBLHOCTh JCACHUS NPOCTBIX BEIIECTB HA METAMIL M HemeTamisl. Ymeno Asoranpo.
Konutectso memecrsa. Moms. Monspras macca. Monspusiii 00bem razo00pasHbLIX BelecTs, Kparusie
CAUNRWLDI NOIHSCCTBaE BCIHCCIva — WIHAAMOAD ¥ NN, MUATMONAPHaR # RAAOMONAPRAA Masobi
BCHICCTBE, MHILTAMOJIADHBIH W KHIIOMOJISPHLIR 00BeMBI ra3000pasHbIX BeliecTs. PacCteThl ¢ HCMOMb30BaHHEM
MOHATHI «KOIHYECTBO BEIIECTBAY, (MOASPHAR MACCAY, “MOJIAPHBIH 00BEM razoBy, (MOCTORHHAS ABOranpoy.
Pacuernbie 3azaun. 1. Buiuncienue MONSPHOR Macchi BEHIECTB 110 XHMHUCCKUM (opmyviaam. 2. Pacuers: ¢
FCTIO/IE30BAHMEM TMOHATHH «(KOMMYECTBO BELUECTBAY, «MONAPHAS MACCay, «MONAPHBI 00BbeM razosy,
UDQLTOSHULY AROIAIDON,

Jlemonctpauun. INonyuenue osona. OBpasust Genoro u ceporo ontosa, 6enoro kpacroro gocdopa Hexoropsie
METAJLIbl H HEMETA/LIhl KONHYECTBOM BemecTsa | Mois. Mojens MOJIAPHOTO 0OheMa razo00pasHbIX BELIECTS,
JlaGopatopubie  OnbiThL. 6, O3HAKOMIICHHE € KOMICKIMAMH METALAOB. O3nakomiieHne €  KOMICKUHIMHE
HEMETANIOB.

TEMA 3 . COEIIMHEHWS XUMUYECKUX DIIEMEHTOB (74YA( ‘OB

Crenens okucnenns. CpaBHEHHE CTENEHH OKHCICHMS M BANEHTHOCTH. Onpenenenie CTENEHH OKMCICHUSA
VICMEHTOB N0 XuMuYeckol (opmyne coeamnenns. CoctasieHue topmyn Gurapubix coenuneHuil, oOumii
criocold HX Ha3sIBaHUA, BHHAPHBIE COCTMHEHHS METANIOB H HEMETALIOR: OKCHJIbI, XAOPH/ILIL, CYIbpUABI H Ap.
Cocrasnenue ux (opmy.s. Busapusic COSIHHEHHS HEMETANIOB: OKCHBI, N€TYYHE BONOPOAHBIC COCAMHEHUS,
X cocTas. TIpejicTaBuTe M OKCHIOB: BOAA, YIACKHCABIH TA3 W HErallcHas HIBecTs. [Ipeacrasurenu neryaux
BOIOPOAHBIX COCAHHEHHH: XNIOPOBONOPOA W ammuak OCHOBAHMS, MX COCTAB M HAZBAHMS Pacrsopumocts
OCHOBaHMH B Bojie. Tabiuua pacTBOPUMOCTH THMAPOKCHIOB W CojicH B BOIC, [lpencrapurenn menoyeii:
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THAPOKCHIB! HaTphs, Kanus W Kansims. [lomsrue 0 KaYCCTBCHHBIX PeaKLHAX. Hiaukatoper. Mamenenne
OKPackH HHANKATOPOB B IIEIOYHON cpexe.

Kucnorss, ux cocras u HazBauus, Knaccuduxaums xwcior [peacrasurenn kucnor: CCpHas, COAsHAA M
asothas. [lonatae o mkane kucnotHOCTH —ikana-pH. Usmeneune OKPacku HHAHKATOPOB B KHCAOTHOMN cpene.
Coui Kak NpoM3BOAHBIE KHCIOT M ocHoBanuit. Mx coctas w Hazpamug Pactsopumocts coneii B Boge.
Hpenctasurenn coneit: XJIOpHA HaTpus, kapbouar u pocar xaanums, AMOpdHBIE M KpHCTATIHYeCKIC
BemecTsa. MexMonekyspusie BIAUMOICHCTBAR.  THIILI KPHCTATUIMMECKHX  PELISTOK: MOHHAY, aromHas,
MOJICKYMpHAA U MeTamIHyeckas. 3aBHCHMOCTH CBOMCTR BEUICCTB OT THMOB KPHCTAMIMYECKUX pPeLISTOK.

CBASAHIBIC T MO b3 0Bamicy TONRATHA JONA.

Hessovernauun Ofpazmn  ovcumon. KHEDAT, ocuomarmait u compli Monenu FPRECTARMAULCKWY.  DRIIeTOR

MIOPHAA HATDUA, anmasa, OKCHAa yraepoaa (1V) Kucnotho-menownsie HHTHKaTOPbI, H3MEHEHHE OKPacKH §
Pa3sAnYHBIX Ccpeaax.

KOICKIHAMM CONIEH. 14 U3HAKOMICHHE C KOJUICKUHEH BELIECTB C PA3HBIM THITOM KPHCTAITHYECKOU PELUETKH,
Wirorossienne MOZIEIEH, KPHCTATIHYECKUX pertieTok. 15, Osnakomyiense ¢ obpa3uamu ropioit MOPOIbI.

TEMA 4. USMEHEHMUS, [MTPOUCXOJISLLUE C BEILECTBAMH (721

Houstue ssnenwuii kax M3MCHCHWH, MPOHCXOISIIMX C BELICCTBAMH.

SBjienns, CRA3AHHBIC ¢ M3MEHCHHEM KPHCTRIITHYCCKOrO CTPOCHHSA BEIUECTBA NpH NOCTOAHHOM €ro cocrase,
rismacorime mancHiR, DwswacoRie ABICHPIA B REWWH. AWCTV/UTRIONR, RHCTAAAVSEM, BHINAPMBARIC ¥
BO3TOHKa BECWICCTB, UCHTPHGYIrHpOBaHHUe, JABNCHHA, CBAIAMHBIE C HIMEHCHMeM cocTasa BelecTsa, -
XUMuaeCckne peakuuy. Ilpuasaku v yenosus NPOTCKAHHS XHMHYeCKHX peakimit. TTomste 06 3K30- H
IHIOTCPMHYCCKHX  peakumsx. Peakiun FOPCHUA  KaK 4acTHBIN  Coryyaif IKIOTCPMUYCCKMX  PCAKLIHA,
POTCKAIOIIMX C BRUICACHHEM CBETA. 3aKOH COXPaHEHHA MACChi BELIECTB. XUMUYECKHe VpaBHeHus. 3HavyeHue

O KOJIMYECTBY BEILECTBA, Macce MM 00BEMY HCXONHOIO BeulecTsa. Pacuers ¢ HCNOJIB30BAHHEM TOHSTHS
A0, KOTNA HCXONHOE BEIIECTBO NAHO B BHAE PacTBOpa ¢ 3anaHHON MaccoBoi noneit PacTBOpPEeHHOrO
PCLIECTBA MM COZEPHRHUT ONPEACICHHYIO HOJIO npumecei. Peaxumn pasnoxenns. [Toustae o CKOpOCTH
.(uwmqecxux beakimi.  Katammsatopw.  ®epments.  Peakimm cocanHenna.  Karanwrnueckue w
~ HCKATAJIMTHYECKHE  peaKify. Obpatumbie HeoOpatumbie  peakumm.  Peaximm 3aMenienus,
JICKTPOXHMHYECKHH Pl HanpsikeHul MeTanios, ero HCTIONb30BAHUE ISl TIPOTHO3MPOBAHNA BOIMOKHOCTH
POTCKAHHA peakUmil MeXIy Merasiamu | PacTBOPaMH KHCIOT. Peakuuu BBITECHEHHS OZHMX METALIOB M3
CTBOPOB HX CO/IeH Apyrumu MeTannamu. Peakiwy obMmena. Peaxkimm HEHTpanu3auui, Yenosrs nporexkanus
aKuuh obmena B pactsopax a0 KoM, Tumsr XHMHUCCKMX peaKkumii (o NMpU3HAKY «YHCHO M coCTas
CXOIHBIX BEUISCTB M MPOAYKTOB PEaKIm») Ha NPUMEPE CBOMCTB BoMbl. Peakums pasznokenus - ANEKTPONH3
oabl. Peakumu coenwmenns - B32UMOJICHCTBHE BOMBI C OKCHAAMH METALIOB W Hemetannos, [louarue
PRAPOKCHABD. Peakiunyu 3amemenus - Bianmonedicrsue BOIbI C WENOYHBIMH M UIENOUHOZEMETbHBIMU
erainamu, Peakunn obmena (na NpUMEPE ruapoam3sa cyasduaa amroMuuus u Kapbuna kaasima).

aCHeTHRIC 3anauun. 1. Buumcnenwe no xuMuueckum YPABHCHHUAM MACChl WIM KONHYECTBA BEUIECTBA 10
EE3BECTHOR Macce WM KOJTMYECTBY BeliecTsa OIHOIO M3 BCTYNAIOWMX B PEAKLHIO BEUICCTB HIIH NPOLYKTOB
.eamuu. 2. Boluncnenue Maces! (KoauuecTsa BELICCTBA, 00LEMa) NPOAYKTA PeaKUMH, €C/IH H3BECTHA Macca

FpaBHCHHﬂM. Pemenne 33184 Ha HaAXOXKICHHE KOJHYECTBA BCIIECTBA, MACCH! Wi obnema MIPOAYKTAa peaxiiii
' f
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HCXOAHOIO BEIIECTBA, CONCPKAIIEr0 ONPEACNCHHYIO 00 mipumeceid. 3. BorucieHne Maces (KOTHYECTBA
BEIIECTBA, 00BbEMA) MPOAYKTA peaxilMy, eCIM M3BECTHA Macca pacTBOpa W MaccoBas 1014 PacTBOPEHHOIO
BELISCTBA.

Jlemonctpauny. Tpuvepni Gusnveckux seicumi, 1.[nasacane napapuia.2. Bosronka #oana win OeH30iHOM
KMCIOTEL 3. PacTeoperue oxpameHubiX coneil. 4. Jluddysus AVIMCTBIX BELWIECTB C TOPAIUEH JaMIIOYKH
HakanuBauus, [IpUMepsl XHMAYECKUX SBJCHUI: @) Topenne Martus. 0) p3aumoncHcTane CONAHON KUCIOTHI C
MpAMOPOM WJIH MEJIOM; 8) [OAy4eHHe THAPOKCMaa Meau (1T); r) pacTBOpEHME ONYUEHHOIO rMIpOKCHAa B
KHCJIOTAX, ) B3auMOJICHCTBHE OKCHIA MCIH (T1) ¢ cepHol KucaoTolf NMpH HArpeBaHHM; €) PasfioOKEHHE
MEPMAHIrAHATA KANHA, JK) B3AUMOACHCTBHE DA30ABICHHBIX KHUCIOT C METAIAMH. Pasnoxenne MnepokcHaa
BOJIOPO/1a NOMOIILIO AMOKCHIA MAPTaHila M KaTanaihl KapToQens uiH MOPKOBH.

Jlabopatopusie onbithl. 16.JIpokanusaniue Mean B MIAMSHHU CIMPTOBKM WITH TOPEIKH, 17. 3amewenue Meau B
PACTBOPE KAUPVAE wezw (11 Aemesum.

TEMA 5. TIPAKTUKYM 1. [TPOCTEMILUE OTTEPALIMU C BEILECTBOM- 3 (YACA)

[TpakTiyeckas pabora Ne |

Mpaskna Texuuku Oesomackoctd npu pabote B Xumuteckom kabunere. JlabopatopHoe ofopyaoBasue w
obpanienue ¢ HuM.

Ipayruvueckas pabora Ne 2

TTpH3HaKK XHUMHYECKHX PeaKinii ¥ HX KAacCHpUKaLHA.

IIpaxtuyeckas pabora Ne 3

[TpUroTOBJICHAE PACTBOPA CAXapa ¢ 331aHHOH MACCOBOM 10NeH

TEMA 7. PACTBOPEHME, PACTBOPBI. CBOMCTBA PACTBOPOB DJIEKTPOJIUTOB. (18 )
PacTBOpCHHE KaK PUINKO-XMMHYCCKU# npouece, ITonaTie o ruaparax ¥ KpCTa/LIorniparax. PacTBOpUMOCTS,
Kpusbie pACTBOPUMOCTH KaK MOJENIb 3aBMCHMOCTH PACTBOPHMOCTH TBEPABIX BELIECTB OT TEMNEPATypbL
HachlllieHHbIe, HEHACKIICHHBIC W NEPEChILEHHbIE PACTBOPLI. 3HaYeHHe PacTBOPOB /1A NPUPOZbI 1 CENILCKOTO
xo3siicTsa, [ToHsTHE 00 JJICKTPOTHTHIESCKOH AMCCOUMAUMM. DNCKTPOIMTBI M HEIMEKTPOAMTH. MexaHu3m
AHCCOLMALNH  AMEKTPOJIUTOB C pPasIMYHBIM THTIOM XumuyeckoH cwsisu, Crenenb MEKTPOIHTHYECKOH
aucconmaimu. CuiasHbsie # cnabeie  daekTpoanthl.  [Tonstie 00 INEKTPOIMTHYECKOH AMCCOLMALMH.
JNEKTPOJUTEl M HEANEKTPOAHTEL MEXaHunusM JUCCOLMALIK HTCKTPOIUTOR C PA3MiHbIM THIOM XHMUYECKOH
csan. Crenens eKTponnTHIeckoi anccoumnaunn. Cuabhbie 1 cnadbie IneKkTposmTsl. OCHOBHBIC NOI0KEHHS
TEOPHH HIEKTPOTMTHYECKOR NHccoumaiiy. MOHHBIE YPaBHEHNS PEaKiMH. Yenosus npoTeKaHds peaxiy
oOMeHa MEKIY WIEKTPOJMTAMH 10 KOHLA B CBETe HOHHBIX npeicrapiexuit. Kiacompukaums MOHOB H HX
cBofcrea Kucnotss, uX Kinaccubukaums. J[laccoumanms KHCAOT M MX CBOHCTBA B CBETE TEOPHH
IACKTPOANTHACCRUM [pcoonmarv. MOTeRyTAPHBIC 1 WORNBIC YPABTCHITA PCaroni RICavT. Bsamwroaciic iane
KMCAOT € METAIAMH, DNEKTPOXMMHMYECKHH pAa Hanpsmkennii mertannos. B3auMOACHCTBHE KHCIOT ©
META/UIAMHA M OKCHIAMM METAWIOB. BlauMoneHcTBHe KMCAOT ¢ OCHOBAHHAMH - PCaKLHA HCHTpAIM3aLMM.
Baaumonelicteue kucnor ¢ conasmu. MenmonbioBaHue Tabiwilsl PACTBOPUMOCTH JUTA  XapaKTepPUCTHKH
XUMHUECKHX cBOMCTE kucnotr. OcHosanus, ux knaccubukaums. Jlnccounanms OCHOBaHHI W WX CBOWCTBA B
CRETE TEOPWM RSKTPONETHNSCKON mmccoupeumm. BaawmonelicTeme OCHORANME £ JICAOTAME, KUCAOTHLIMU
OKCHAAMH ¥ CcoaMu, Mcrmonb3osanne Tabauisl PacTBOPHMOCTH LTS XAPAKTEPHCTHKH XHMHYCCKUX CBOHCTB
OCHOBaHMH, PalIOKEHHE HEPACTBOPUMBIX OCHOBaHMM mnpu narpesanuu. Coam, HX Kaaccupukauus M
auccotmauus B ceere TOJ1. pasmuaasix THnoB coned. CpoicTsa coneit B CBETE TCOPHH ICKTPOIUTHISCKOH
AMccoLManuy, BiauMonelicTue coneit ¢ MeraliaMu, YCIOBIA NpOTekains ITHX peakuuif, B3anmoneHcrsue
COICH ¢ KUCTOTAMH, OCHOBaHMSMH M consavu. Uenoas3osanue Tabiuimbi DACTBOPUMOCTH LIS XaDAKTEDHCTHKH
XUMHUCCKHUX CBOMCTB conel. O6GoGuienne cpeicHRi 00 OKCHAAX, MX KIACCHQMKALMM W XHMHYECKWX
cpoficTBax. |eHeTHuECKHME PRibl METAUIOB ¥ HeMerannos. [eHeTmueckas CBA3b MOKAY Kiaccamy
HEOPraHW4ecKnX BellecTs, OKHCAHTE/ILHO-BOCCTAHOBUTENBHBIC PEAKIIUM. Onpeaenesye CTENCHH OKHCICHUA
UL 2EMEHTOB, 00PA3YIOLINX BEMIECTBA PAIHBIX KIACCOB. Peakumn HOHHOrO oOMeHa W OBP. Oxucantesns U
BOCCTAHOBHTENb, OKHC/ICHME M  BOCCTaHOBAeHWe. Peakii MOHHOTO O0MEHa W OKHCTHTENBHO-
BOCCTAHOBHTEAbHBIC peakumu. CoCraBieHHME yPABHEHUH OKMCIHTEILHO-BOCCTAHOBUTEIILHBIX peaxumid
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MCTOOM aeKTponHOro Gananca. Ceolicraa NPOCTLIX BEUIECTB - META/LIOB W HEMETALIOB, KHCIOT H coneii B
CBETC NPCACTABACHHH 06 OKHCINTENBHO-BOCCTAHOBHTETBHAIX apoLeccax.

Hemornictpaunn.  Henbiranue BEIICCTB M WX pacTBOpOB Ha YICKTPONPOBOAHOCTL,  3aBHCHMOCTS
ICKTPOIIPOBONHOCTY  YKCYCHOM KHCIOTBI OT KOHLleHTpaumMy. BianmoneiicTeue umnka CCPOH, CONAHOM
KACNOTOMH, X10puaoM meau (11). ["openue marnms.

Jlabopatopubie onbiTs, 18, Peaxumun, xapaxrepusie ans PacTBOPOB KHCIOT (Conauol wan ceprol). 19,
ITonyuenue u csoficrsa HEPACTBOPHUMOrO OCHOBAHUA, HANPUMEp ruapokenaa meam (1), 20.Biaumoaciicraue
PACTBOPOB XOpWJa HATPHN M HMTpaTa cepebpa. 21, Peaxipm, XapakTepHble JUIR pacTBOPOB menoueit
(THAPOKCHIOB HATPUS MW Kanus). 22, Peakumu, xapaxrepusie as PacTBOPOB CONCH (Hanmpumep, 118 Xiopuaa
meau (II)). 23, Peaxipm, XapakTepHbIe UIA OCHOBHBIX OKCHJIOB (Harmpumep, ans oxcunma Kamblms), 23,
Peakupmn, XapaKTEePHbIC U1 KHCHOTHBIX OKCHIIOB (Hanpumep, a1s yriaekucaoro rasa).

TEMA. HPAKTHKYM 2, CBOHCTRA PACTEBOPOSB DAEKTPORNTOR. A

Ipakriueckas pabora No 4 «Pemenye IKCIIEPHMEHTAIBHOE 38124 110 TO»

[TPOMEXYTOYHAS ATTECT ALIAS (TECTUPOBAHHE) 1 YAC

Tematnueckoe naanupoBanne 8 Kaace

g& Haumenosanue paszesos n rem Koa-so 9acos l

‘_l __Beenenne — Sd, . 5o '
(1| Tpeamer xuvun. Bewecrna . I | AR =il |
| 2 ’ Mpespawmerns sewecre. Poss xumn 8 #AGi3HR yenosexa. Kparkue ceenennsz no | 1
Posi HCTOPHH pa3arTia xumun. OCHOBONONOKRUKH OTEUCCTBEHHON XiMun e |
L.’ | 3vess {cumbenu) numimecian snemenzon Tabmmue 1M Menaeasess R !

< - Xumsueckue Gopmynbt. OrnocuTenshas atomnas 1 MOTEKYIAPHAA MACChI 1

Maccosas 0ns 3nemeHTa B CoemmHenHH

£ ATOMBI XHMHYECKHX /IEMEHTOR 9

1 OcrosHbie CBeACHHS O CTpoerii aToMos. CocTas aTOMHLIX saep: NPOTOHDL! 1 1
Heirpons: M3otonst

| J
£2 | Posxrposm Crpoeuue IFLITPRILY HEONOURE ITMOR 23eMenTO Mo 1 - 20 p [ 1 jl
L | Tabauue LU Mennenecna e ¥ Patite i onnr |

3 | Meranauseckne i HEMETAMIMUECKHE CBOHCTEA Inementon. Hamenenue ceoficrs | |
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4 Honnas ceaab e 1
LS | Kosaneursas HenoaspHas xusprieckas CBA3DL ALY Ay 1 34
E [ AIRTPOOTRASTEINOCTY. K2 e Tay SOIIPMAS VIAMIULOKAS CRIIL. !
| 7 MeTaninnyeckas XHMHIECKAR CBATL | it bl
8 OGoGimetue 1 CHCTEMATHIALMA IHAHNT MO TeMe "ATOMBI XuMUgeCKHX l
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9 | Konrposnsuas paGoraNel no teme "AToxer XHMHYSCKHX 37eMeHToR” |
111 [Ipocrsie semecrsa 6
i ] ARS08? EoarTpAROS nafoTe Honerrie seiuscres - Meragaw J —J
2 [1poctsie Bensectsa - HemeTanisy, ux CPABHEHHE C METAIAMME, ANNOTPONHA | :
3 Komiwecrso BeecTsa. TepMHHONOI HYECK T AMKTAHT 1
4 Monspsii o6nem rasoobpasueix semecrs Cobmonenne eqtoro ]
opporaduseckoro pexina
S Peurenye 3ana4 ¢ Honoab3oBasmem norsTIi "KOAMYECTBO BemecTsa”, 1
5 "BocToREMaS AROrATpG” "MORSPEAT MACCR" ManspmMiL 0fes razon"
'} 6 OBobuenne 1 CHCTeMATHIALNS 3HaNHTT N0 TeMe "TlpocTeie Bemecrsa " 11 :]
LIV | Coenmmenns xumuveckinx saementos . MY 14 ‘l
|1 Crenens okncienus. OcHoss HOMEHKAATYPH GHHAPHBIX Coeannenyi A |
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I3 | OcHosarus p _ - 2
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A Conu KaK IPOH3BOMHBIE KHCAOT 11 OCHOBARNT " 1.2
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8 | Pacyersi, caazanmbie ¢ noHATHeM "Aons" OBobHIeHue u cacTeMaTH3IauKa ] 2 ]
‘ | 3HAHMN 00 Teme ™ COSAMHEHMSA XHMUYECKIX JIEMEHTOR, CODMOAEHKE EARROMO
| oporpaduueckoro pekmma,

9 | Konrponsuas patioraNe2 1o Teme "COCAMHCHHA XHMIUECKHX IICMEHTOB" 1
V__ | Hamenesnns, MPOUCXOARLIINE C BEMOCTRAMM 2 12
| 1 AHans KOHTPOABHOI paboThl. DusHtecKHe FBeHNs. Pameaemre émecen M T L BT gt |
2 ‘ \uwmeckne ABJICHMS, yc.nomm H IPHIHAKY NPOTEKAHNS XMMUUeCKHX peakumit. | 1 N
=% SdKuN COXPAHEH A MRCCHI BELLECTBA. AUMUUCCKHE YpaBHeHUA I i Ty
4 | Pacwerbl 10 XHMHYECKHM YPABHEHHAM 2
5 Peaxumn paznoxenus. [Tonstne o cxopocrs XHMHUECKHX peakumi i 1
| karanM3aTopax ot
6 Peaxium CoenHeH A, . Uenowin TICPEXONOB I
7 Pgakmm samerresis. Pall aKTUBHOCTH METANA0B : 1 Haw §

s Peakurn oomena. 11pasuio beprome s | 1
_ | Tunbi XHMHEYECKHX peakuuit Ha npumepe ceolicTs Boasl. Tonsrie o ruaposnie | |
[ 10 O6obuieriie 1 cHcTeMaTHIaLNA sHanuii no Teme "HaMenenns, npoucxoasauec | |
‘ BELIECTBAMM e KN
| 11 Kourponstas pabora Ne3 no teme "HMimenenus, npoucxo:mmue ¢ pemecTramu”
Vi Hpaxktuxym | "lTpocTeiimne onepauun ¢ semecrsamu”.
1 | AHAIH3 KOHTPOJIBHOH padoThi 1
| TIP Nel Tlpasuna Texanxy 0e30NnacHOCTH npy paboTe B XHMHYECKOM KaOHHeTe
[premst obpautenis ¢ nabopatoprsiy 0GopyoBAHIEM

- .
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| OxkHCAMTEALHO - BOCCTAHOBMTENLHBIE peakusy e
11 CBoiCTEa HAYHEHHLIX KIACCOB B CBETE OKHCAUTENBHO - BOCCTAHOBHTENLHBIX (1

TepMuHOAOrHHecKHit IUKTaHT |

VIII | Flpaxrikym 2. "CBOMCTEE PACTBOPOB IACKTPOIHTOB. " 11 |
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Conepmanne nporpamMmei,
Xuvus 9 kaace

' Hasmauue pasnena, rnas KoauuecTno yacos |
Beero M3 HHX KON-BO ¥acos, OTBEICHHBIX Ha |
os | : DPAKTHYECKYIO YRCTh B KOHTPONE |
l | KOHTPOABHbIX ‘ MPAKTHYECKHX PaboT |
AT <! = PROSY O e LI
l | Bsenenue OGwman XapaKTepuCTHi@ 1 | = ’.
| XHMHYECKHX  3TCMEHTOB M XMMHYECKIX | ‘
: peakumii. Hepnoguyecknii  3axon " | ‘
NEPHOIHYECKAR  CHCTEMA XMMHYeCKHX ;
aaementor JLY Menneneesa. 10 |
{ | |
2 Meranas 14 I - !
: | ; Lo S N |
3 Mpaxtuxym 1. "Csoiictea merannos u mx | - | 2 ‘
| |
coennuernii” 2 ‘
[ 4 | Hemeranums v 25 ] 5 s ,--___.|
| i THuedd 3]
5 IMpaktuxym  2."Ceofictea  coeuuenyii | 5 [ 3 |
HeMeTanos" 3 |
|
6 OGobmenue 3uanuil no xumun sa Kype - -
ocHoBHOH wKoaR. Togroroska x MTHA 13
| |
7 | TIpoMexyTouHas ATTeCTALHA (rectuporanme) | | . | |
_ Mroro R _T'e8 L 5] vl il

BBEJIEHVE. OBIIASI XAPAKTEPHCTHKA XHMHWUECKUX JIEMEHTOB W XUMWYECKHX
PEAKIIMHA. MEPHOIMYECKMIA 3AKOH M MEPUOIUYECKAS CHUCTEMA XUMHUUYECKHUX
AJEMEHTOB JI. U. MEHJIEJIEEBA (10 Y)

XapaxkTepHCTHKA YIEMEHTA 110 €0 TONOKEHHIO B [Teproauteckoii cucteme XuMuaeckux 3/1eMEHTOB

A W Menneneea. CroiicTsa OKCHIOB, KHCAOT, OCHOBAHIH o COJEH B CBETE TEOPHH HIEKTPOJNHTHHECKOR
AMCCOLMAIIMK M OKHCICHHA-BOCCTAHOB/ICHHA. [IOHATHE O NEPEXOHBIX JACMEHTAX. AmporepHocTs.
Peneriueckuil pan nepexoanoro snemenra. [lepuoanyeckudi 3akon u [lepHonnyeckas cucTeMa XUMHYECKHX
nemenTos J1. M. Meunaeneena. XuMuueckas OpraHi3aiis %uBoi 1 HEKUBON npupoasl. XUMUieCKuil cocTan
AApA, MaHTHH M 3EMHOH KOpbl. XHUMHUYECKHE MWIEMCHTHI B KICTKAX JKUBBIX opranuimos. Makpo- u
MHKPOIIEMEHThI. UOODUICHME CBEACHHA O XMMHICCKHX PEaKLmsx. Rnaccuuraims XuMHYecKHX peakumii no
PA3THYHLIM TIPH3HAKAM: «YHCIIO U COCTAB PEArnpYIONIMX U 00pasyIouHIXCs BELIECTRY, (TEIUIOBOM apdexr,
(HAUPABICHUEY, (M3MCHEHUC CTCNICHEN OKMUCICHMA JICMEHTOB, OBPA3yIOLIMX pearupyionme BeecTsay,
«aza», «ucnonbioanue karanuzatopay. [TorsTue o CKOPOCTH XHMHYECKON peakimu. DakTopsl, BAUSIONHE
fia CKOpOCTL XUMHUCCKUX peaktmit. Katanu3aTops: u karanns. MHruburopsl, AHTHOKCHARHTSI.

JeMonCTpaimin.

Pasnuuneie Gopmel Tabamust [I. M. Menaeneesa. Mogeny aroMos 3iementos |— 3-ro nepuonos. Moaens
-TPOCHHS 3CMHOrO apa (nomepeusbiit paspes). 3aBUCHMOCTL CKOPOCTH XHMHUECKON peaKiiuy ot NPUPOIBL
PearvpyioliuX BEWIECTR. 3aBHCHMOCTB CKOPOCTH XHMHYCCKON peakuuu of KOHUCHTPALMH PEarupyiouHx
JCUIECTB. 3aBHCHMOCTL CKOPOCTH XHMHHMECKON PEaKIMH OT NJOUAIH CONMPUKOCHOBCHHA PEArdpyrOmuUX
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BEIIECTB («KMIAUUAN COF). 3ABUCHMOCTH CKOPOCTH XMMHYECKON PEAKLHM OT TEMIEpaTyphl pearupyroumnx
geriecTs. [OMOreHHbIH ¥ reTeporeHHbIH KaTanu3ibl. DepMEHTATHBHbIN KaTanH3. UHrnOHpoBasue,
JlaGopaTopHbie ONBITHL.

I, TlonyueHMe TFUAPOKCHAA UHHKA W HCCACNOBAHME €TO cpoiicts., 2 MojiempoBaine MOCTPOCHHA
[TepHOAN4ECKOH CHCTEMbI XHMHHCCKHX JNICMEHTOB 1. . Menzenecesa. 3. 3amMeLICHHE JKEAC3OM MCIM B
pactsope cyabgara memu (II). 4. 3aBHCHMOCTS CKOPOCTH XMMIYECKON PEaKii OT NPHPOZLI pearHpylonHx
BCLUECTB HA NIPHMEDPE B3aHMOACHCTBUA KHCIOT € METALIAMM. 3. 3aBUCHMOCTHL CKOPOCTH XHMHYECKOH PEakuMH
OT KOHIEGHTPALMA PEarHpyioONmiMX BEIICCTB HA MPHMEPS BIAHMONCHCTBHS [MHKA C COJAHOH KHCIOTOH
Pa3IMIHON KOHLCHTpauwnH. 6. 3aBUCHMOCTH CKOPOCTH XHMH4YCCKON Peakuy 0T MUIou@aAH CONPHKOCHOBEHHA
pearupyiloumx Bewiects. 7. MoaeaupoBaiue CKUNAIEro Cjos». 8. 3ABHCHMOCTE CKOPOCTH XHMHHECKOH
peakuMu OT TEMIICPAaTypPhl PEAardpyloWHX BEUICCTE HA npUMEpe B3aUMOCHCTBHS OKCHIA MCIH (I ¢
PECTBOPON COPHOH RACKITH pasTHuRON TeMAOpaTYpal. 9. PasaOmeEne TCPORCHAA BOKOPOAE C TIOMOLIHIO
oxcupa maprasua (IV) u xatanaset. 10. OBHAPYKEHHE KaTANa3sl B HCKOTOPbIX NHIICBBIX npoaykrax. 11.
WUHrubupoBaHie B3aHMOCHCTBHA KHCTIOT C META/LIAMA YPOTPOITHHOM,

TEMA 1. METAJUIBI (14 9)

Monoxenne MeTawior B [lepHOAMYECKON CHCTEME XMMHHCCKUX snementos JI. WM. Mengeseesa
Meranmsueckas YPECTALIMUSCKSY DELISTES © MEIRUIMUSCKAS vismueckag caess OBuwue quanuscoe
ceofictea MeranioB. Cnjasbl, HMX CBoficTBAa M 3HAUCHMC. XpuMMueckue CBOMCTBA METANIOB  Kak
BOCCTAHOBMTENEH, @ TAKKE B CBETE MX MOJOKEHHS B HIEKTPOXHMHYCCKOM pSAY HAnpKeHWH METaLIOoB.
KopposHa METaMIoB H criocobst GoprbsI ¢ Hell. MeTasuisl B TPUPOAC. OB61me crnocobsl UX NMOTYUCHHS,

Obmas XapakTepHCTHKa UIETOUHBIX METAJLIOB. Metainst B mpupone, OOmue crocodsl WX MOTYHCHHAS,
Crpoenue atomop. Llenodnbie meTamibi — MPOCTBIC geniecTsa. BakpeHume COCAMHCHMSA MICHOYHBIX
METAJIIOB — OKCHIbI, FHAPOKCHIBI W COMH (XJIOPHABL, KapOOHaThi, CyIb(aThl, HUTPATHI), HX CROWCTBA M
NPHMEHEHHE B HAPOJAHOM xoasiicrse. Kammitupie ynobpenus.

Q611125 XapaKTEPHCTHKA JIEMCHTOR riasHo# noarpynmsi 11 rpynmsi.

Crpoenue aromos. [Llen04HO3CMENBHBIC METALIBI — ApocThie BeiecTsa. BanHEHIME COCHWHCHWA
e OYHO3EMEbHBIX METANIOB — OKCHJIBI, MHAPOKCHb! ¥ COH (XJIOPH/bI, KapOOHATHI, HUTPaThi, CY/Ib(ATHL,
{ochars), UX CBOMCTBA U NPUMCHEHHE B HAPOAHOM XO35HCTBE.

ATIOMITHIA.

CrpoeHue atoMa, GU3NIECKHE ¥ XUMHISCKHS cBoiicTsa NpocToro pemecTBaCOSAHHCHHA ATIOMIHHA — OKCHA
W THAPOKCHA, MX amOTePHBIHA xapaktep.BaxHelimne conu aNioOMHHHS, [TpHUMeHCHHE aTIOMHHUA | €T0
COCIHHEHHIA.

Aeaeso.

Crpoenne aToma, GU3nHecKne 1 XHMHHYCCKIE CBOWCTBA MPOCTOrO BelecTsa. [ eHETHYECKNE PALIbI Fe?uTFe" .
BasHelilne conu Kenesa. SHaueHHe )Kene3a 1 ero coeuHeHHi A8 NPUPO/ALI H HApOAHOTO X03sHCTBa.
JleMoHCTpALIHH.

OGpasithl METOUHBIX U UIENOHHOCMEIBHBIX METAIIIOB. OBpasis criasos. Baanmo/IcHCTBHE HATPHA, JTHTHA H
vahiag £ BONOK, BiauMonelictRuS HATRUS W MATMES £ KHCAODOAOM Brasuonelicyeus METALIOR L
pemerannamu. TTonyueHne ruipoKCHIOB KEIe3a (11) m (1)

J1abopaToOpHbIC ONBITHI.

12. B3auMOAeHCTBUE PacTBOPOB KHCIOT H coredt ¢ metaiamu. 13.O3HakoMJIeHHE C pYAaMH OKEIE3a. 4.
OKpaiMBaHAE NIAMEHH COAMH WEIOYHBIN werannos. 15, BlanmoneicTBHe Kambis © BOIOK. 16.Moayuenue
FHAPOKCHA KATBUUA W HCCIICAOBAHHE €ro cBoticTs. 17. TlonyueHne rHAPOKCHNIA ATIOMHHMS # HCCACAO0BAHAE
ero cpoiicts. 18 BiauMoaeHCTBHC XKenc3a € consnoil kucnotol, 19. TMonyuenne ruIpoKCHIOB HKEICA (1) »
(11T) 1 u3ydenue uX CBOMACTS,

TEMA 2. [IPAKTHKYM 1. CBOUCTBA METAJLIOB M HX COEJMHEHWH (2 4)

| Peinenne YKCICPHMEHTAIbHBIX 32124 HA PaCTIO3HABAHHE H TIONYYEHHE COSAMHCHHH METAIIIOB.

TEMA 3. HEMETAJUIBI (25 9)

OPIAS XaPaKTEPHCTUKAR HEMETA/IOB: MOJOKEHHE B TIepHOMHEECKON CHCTEME XHMUUECKHX NEMEHTOR O W
Meuzeneena,0c00eHHOCTH CTPOCHHSA aTOMOB, EKTPOOTPHLATEABHOCTE (20) KaK Mepa «HEMETALTHYHOCTHY,
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I pax D0. KpucTaninuecKoe CTPOCHHE HEMETAIOB — MPOCTBIX BELICCTS. Annorponus. Pu3HHeCKHe CBOHCTBA
HemeTa/ o8, OTHOCHTENBHOCTD MOHATHI KMETAI) U CHEMETAILIY.

I Bonopoa. [lonoxenne sogoposa B [TepHOANUCCKOR CHOTEME XHMHUYCCKHX anemenros J1 WM. Menneneesa,
CrpoeHue atoma u MOJEKydsl. DuUNUECKHE W XHMHYCCKHE CBOICTRA BOJOPOAA, €ro TNOJYHCHHE U
[IPHMEHEHME.

I Boxa. Crtpoenne Mmosjekyiasl. Boaoponnas Xxumuueckas CBi3b. duznueckue CBOMCTB2 BOAbI AHOMAIHH

- CBOHCTB BOBL, Tuapo@uastbie 1 rvapo@odbie BeeCTsa. KUMUUECKHE CBOMCTBA BOALL KpyrosopoT BOAb! B
npupoae. BogoouncTka. Aspanust B BhiToBbIE dumbTpsi. Misepanbhbie BOAbL JIMCTHIIHPOBAHHAS BONA,

I ee TI0JYHCHHUE U TIPUMCHEHHE.

O6mas XapakrepucTHka rajaoresos. CTpoeHME aTOMOB. [TpocThic BeMIECTBA M OCHOBHBIE COCAMHEHWA
AOreHOB. X CBOjicTBA. Kparkue ceenexus 0 xnope, Gpome, grope u foze. [IpyMeHEHHE TANOreHOB ¥ HX

! COCITICHIN B HAPOAHOH ROSAHCTE.

~ Cepa. CrpoeHue aToOMa, aLIOTPOIHS, CBOHCTRA U NPHMEHCHHE pombuueckoit cepbi. Okcuas cepsi ( V) n (VI),

. WX nojyYeHne, crolicTsa M mpumMeHenue. CepHas KUCOTa H ¢e COMH, HX NPUMEHEHHE B HAPOJHOM XO3SHCTRE.

By [1pon3BOACTRO CEPHOH KHCIOTHL,

. Asor. CTpoenue aToMa H MOJIEKY.TbL, CBOWCTBA NPOCTOrO BEUIECTBA. AMMHMAK, CTPOCHHE, CBOHCTBA, MOJIYUCHHE

I 1 npUMEHeRue. (COT SMMOHKY, 1Y ceodicTaa B npumenesne. OxCrzs 930752 (1) m (IV) Azornas xMCenors, o2

By ceoiictea W npuMeHeHue, HWTpaThl ¥ HHTPHTSIL, npodnemMa KX COjlepAKaHus 8 CENBCKOXO3ANCTBEHHOM
NPOAYKUHH. A30THBIC yAOOPEHHS.

. ®octop. CTpoeHue aToMa, AIIOTPONHS, CBOACTBA Henoro u xkpacHoro gocopa, HX NPUMEHCHHE. OCHOBHBIE

coenmHenns: okcun hocdopa (V) u opropocdopran KHCIOTa, docdars. Docophbie yroOpeHns.

Vraepoa. Crpoesue aToMa, aLT0TPONHS, ceoticTa MoanduKauuii, npumenekme. Okcnast yraepoaa (11) u (IV),
Jx cBOiiCTBA 1 npiMenenne. KapboHaThl: KanbiuyT, CO/A, NOTall, X 3HAUCHHE B PHPOAC H JKH3HH YEI0BEKA.
Kpemuuii. CtpoeHue aroMa, KPUCTANTHYCCKHH KPEMHMH, ero cBoficTea u npaMeHerHe. OKCH KPEMHMS (IV),
ero mpupoaHsie pasHosuaHOCTH. CHanKaThl. 3HAYCHNHS cocAMHEHHMH KPEMHMA B KUBOH M HOKUBOW npupoae
[ToHaTHE O CHAHKATHON MPOMBIILIEHHOCTH.

JleMOHCTpaLHH.
(JOpasusl TalOreHoB —— MPOCTHIX BELISCTB. 3auMOICHCTBHE TAJIONGHOB C HATpHeM, C AITIOMHHHEM,

BuiTecHenue xjopom OpoMa uax Moaa M3 pacTBOpOB HMX coneil. BsaumojeHcteue cepel © METaIaMH,
BOIOPOZIOM ¥ KHCIOPOIOM. B3auMoIeHCTBIE KOHIEHTPHPOBAHHON a30THOH KHCIOTH! C MEABIO. [Toromexnue
VIJ/IeM PACTBOPEHHbLIX BEIIECTB WK 12308, BOCCTAHOBIICHHE MM M3 €C oxcuaa yriaem. Obpasist PUPOIHbIX
coequHenuit xaopa, cepsl, Gocdopa, yriepoaa, KpeMHHA. OBpasibl BaXKHEHIIAX LA HAPOIHOTO XO3AHCTBA
CymedaTos, ARTPATUS, RapoURaTos, Goodatos. OFpasis: CTERNA, REPAVITIR, HEWCHTa.
JlaGopaTopHbi€ ONBITHL.
20. Tlonysenwe M Ppacno3Hasasue BOAOPOAR. 21. Hccaepopanue NOBEPXHOCTHOIO HATHKCHHUA BOJIBI
22 PacTBOpeHME MEPMAHTaHATAa KIS MIH MEAHOTOo Kynopoca B BOAC. 23. Iuaparaumsi 00€3BOKEHHOTO
cynsara mean (11). 24. MsroroBieHHE rHIcoBoro oTreyatka.25. Osnakomienne ¢ Kosekuuedi ObIToBbIX
dumrpos. 26. OonaxeMACHES £ COCTINAM sunepaasiiol semw. 27, Kaue(TocuNaR PSS N2 SaNOrCHIL-
wonbt.28. Tlomyuenue ¥ pPacno3HaBaHWUE KHCIOPOIA. 29. [openme cepbl Ha BO3AYXE M B KHCIOPOZE.
30.Csolicrsa pasbasiensoll ceproif kuciotel. 31. Hayuchue cBoileTs ammuaka. 32, PacniosHaBaHue colieh
mMorns. 33. CsoiicTea pa3GaBaeHHOMN a30THOH KMCIOTHL. 34. B3auMoAeHCTBIE KOHUCHTPHPOBAHHOM a30THOM
cnotel ¢ mensio. 35. Nopenne docdopa Ha BOIAYXE M B KHCIOPOAS. 36. Pacniosuasanue pocdaros. 37.
Coperme vrns B kucnopone. 38. Tloayuenue YLOMbHOH KMCIOTH M M3Y4EHME ee CBOWCTB. 39. Tlepexon
capboxatos B ruapokapOosatsl. 40. Painoxenne ruapokapbonara Harpus. 41, TlomyueHue KpeMHEeBOH
KUCNIOTHI M M3YYEHHE €€ CBOHCTB.
TEMA 4. TIPAKTUKYM 2, CBOUCTBA COENMHEHWN HEMETAJIJIOB (3 4)
Pemenne IKCIEPUMEHTATBHBIX 3a7a4 10 Teme «lloarpynna rajoreHos». 2 PelieHue 3KCNCPHMEHTAIBHBIX
3anay no teme«lToarpynna kuciopotay. 3. [loxyuenue, cobupanue | pacro3HaBaHue rasos.
EMA 5. OBOBLUEHME 3HAHUM 110 XMMMM 3A KYPC OCHOBHOM IKOJIbl. MOATOTOBKA K
OCYJIAPCTBEHHOM UTOIOBOU ATTECTALIAHM (THA) (13 1)
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[Mepuoanueckuii 3akon u [epuoanyeckas cucrema XUMHYECKMX 3neMenToB . M. Menaeneesa. ®usnyeckuii
CMBICJI NOPSAIKOBOrQ HOMEpPA HICMEHTa, HOMEPOB TIEpHOJA U FPYInel. 3aKOHOMEPHOCTH HIMECHEHHS CBOICTB
2/ICMEHTOB | UX COCIHHEHMHA B MEPUOAAX M IPYIINAX B CBETE MPEACTABACHHH O CTPOSHHMH ATOMOB YICMEHTOB.
3HaYCHHE NEPUOMYECKOro 3aKOoHA. Bjb XUMHYCCKHX CBA3CH M TUNBI KPHCTALIMYCCKUX PeIUCTOK,
B3auMocBs36 CTPOCHUS M CBOHCTE BELICCTS. Knaccuduraums xuMuyeckux PCAKUHI 10 PATHYHBIM [IPH3HAKAM
(aucao W cocras Pearupyioumx u oOpasyIOUMXCS BEMIECTB: HaTHuMe rpavuisl pasaena ¢as; Tennosol
HDPEKT; UIMEHEHHE CTENEHEH OKMCACHNS ATOMOB, HCMONL30BAHMUE KATWIN3ATOPA; HAMPABICHUE NPOTEKAHMS).
CKopocTs XMMHUECKHMX peaxumii © (aKTOphI, BAMSIOUINEC HA Hee. OBpaTiMOCTs XMMHYCCKHX peakuuii o
CHOCODOBI CMEIICHHS XHMHYECKOTO PABHOBECHS.

[lpocthie u cioxkusie BemecTsa. Mertauist HEMETA/uIl. ['CHeTHYECKHE psiibl METANNa, HEMETALIa M
nepexoanoro merania. OKCHAbIA THIPOKCHILI (OCHOBAHNUS, KHC0THI, aM(PoTepHbic rHapokcusl), conn. Mx
COUTAB, RAGCCHPWRALIAF # QOUTIC XNVHICORHE CHOMCTES B CReTe TEOPIH IACKTPOIMTAHCOROH FHCOOUAATININ,
TEMA 6. [TPOMEXYTOYHAS ATTECTALIUA (TECTUPOBAHUME) - 1 YAC

Temarnueckoe naanuposanse 9 Kiace

No | Hawsmenonamumwe PAILTOR B TEM

| Knanupeerao uaron j

| CoenyHenus WeNoUHbX METAAN0S

1 Beenenne. O6wan XapakTepuCTHKE XUMHMECKIX 31EMEHTOB i XHMICCKIX PeaRHHH.
f Teprosuideckuii 3aK0H R IEPHOLHUECKAN CHCTEMA XHMHHECKIX AJeMEHTOR I W Menneneena. * 10 |
r XapaxTepucTHKA XHMHHYECKOrO J/IEMEHTA Ha OCHOBAHMIL €0 NONOKEHNS B [Tepromuueckoit |
. St T T Rt S s S S YT -
| AMQOTEpHEIE OKCHI  IWADOKCUAB e : 1 Ionas
_F | Depuamyeckuds aaxon u Mepuanuseckas cucresa J1 M Merneneers CRETE VIRHUS O
: | cTpoeHHH aTOMa i g8 3 & AUTOAL GRS AN
|| X¥MHYeCKan OpraHi3auns AHBOH H HEXUBOI NpHpOAsE 2 1t 5.
L Knaccudmkauns xumuseckux PESKLKA N0 PAsAHYHBIM OCHOBAHKAM - isifi 2 .
1 [ToHATHE O CKOPOCTH XHMHYECKOil peaxuuy = - 1 i X
t: | Katanisaropet 1
| Ofiofimenue u cHCTEMATHARIMA AHAHKA No Tome "Rrenenie Ofimas xapaxTepyerika 7
‘ XHMITHECKHX INEMEHTOB I XHMUYCCKIX peaxumil. [Tepuonusecknit saxon u Meproanueckas .
\ | CHCTEMA XMMHHECKHX 3/EMEHTOR. : F IS I b5 |
;' - Konrpoanuas paboraNel no teme "Baenenne, Obuas XBPAKTEPHCTHKA XUMHIECKHX 1
VIEMEHTOR 1 XuMHHECKUX peakunii. TTepuomieckuii sakon 1 Tepnonuyeckas cucrema
| XunapieCKiTX aneMenToB. L ; iz L y
|2 * MeTannsi . ) | 14 |
r - T P—— " — - - E 1 - T
\ | Ananns x/p TToNOKCHHE 3NEMEHTOB METALTOB & Hepuoanueckoit cucreme JLH Menaencesa 1 | |
| OCOBEHHOCTH CTPOEHMA 1X aToMOB. Dusuneckue ceolicrsa meraator. Crnisasst 1 1
| XHMH4ecKHe CBONHCTBA MeTannos _ + . |1
F Metannui 8 nprpose. OGuie cnocodst HX nOAYHeHHN : e I o
[ TonstTie 0 KOppo3uy MeTawIon y 1 55 “l
L _Obuwas xapaxTepycrira sitemenTos 1A Tpynnb I
I
I

Lleno49HO-3eMeNbHbIC METALTE! TepMIHONOTHYECKHI AHKTAHT

[ CoensHeHS WENOMHO-IeMETBHBIX METAN0B COBMOACHHE eMHONO opdorpadirgeckoro
| pexima 5 1
i | AOMHHUI 1 €10 COCAMHEHHS 2
Keneso u ero coepmuenns TR gesi ALl 12 ) ML B !
| | OBobuiene swanmii no reme "Meranint" 1 |
. | Konrpoawuas paboraNe2 no Teme "Merasiin’” : =R 1 i
[ 3 | Tpaxruxym 1. "CoiicTsa Merannos u mx coeanHeHHH " Pe . |2 L4
Anaang k/p Pemenne ICriepuMEnTaIsebIX 32134 Ha pacmosnasanue o nosTyucHNe
_Coenunenmit metansios TIP1 \ aesiriue il ke [0 Sy W2
! Peuienne SkcrepuMenTabHBIX 30184 HA PACTIOIHABAMHE ¥ NOTYHEHME COBTINENIH METAIOB [ |
| | P2 = ; otis ] pEIC el Ll ]
|4 | Hemeraanu ] 25 y
I

| OBuias XapaKTEPHCTHKA HeMeTaLIOn




[Mpunoxenue k OOIT 00O
MBOY «COIILI Ne 11»

| OBumye XuMHUECKHE CRONCTBA HeMETANIOB, HOMETANNE B NPHPOTE ¥ CIOCODHI HX NOAYHRHMS |

‘Bozopon

Bona

IanoressiCobnionenne eauHoro OpHOrahHIecKoro poKHMa

Coennnenns rasorenos. TepmuHonoruteckmit AHKTAHT

Kucnopon

Cepa, ee puzngeckie H XHMHIECKHE CBOCTBA

1
1
1
1
1
1
1

| Coennmennia cepi

CepHast KHCIOTA KAK 21EKTPORT M €6 COAH

Cepras kucoTa kax okscanTess. Hoavyerse n NPUMEHCHHE CePHOI KHCIOTH!

A30T ¥ ero caolicTsa

AMMHREK W €10 cBolicTsa

Conu aMMOHKHA

Oxcnass 230718, A30THAS KHCAOTA KAk IACKTPONNT, €€ TIPHMEHCHHE

A30THAR KUCHOTE KaK OKHCIHTE b, €€ oNY9eHite

1
]
I
1
1
|
1
1

Dochop. Coennnerns dochopa. [Nouarue o thochopHeix yaohpernsnx

Yraepoa

Oxciapl yriaeposa

YTrombHas KHCOTa # e¢ com. JKECTKOCTb BObIH COCODL! ee YCTpaHeHus

Kpemuuit

CoelsHeRns KpeMHua

CuinkatHas npoMbinaersocTs. Cobaioaenne eanHoro opdorpadHyeckoro pexuma

OGobmenne no Teme "Hemeranan" TepMHHOAOTHYECKHI JIHKTAHT.

Kourpoabuan paGoraNe3 no reme "Hemeramns”

IMpaxrukym 2."CaoficTsa coeamnenuii Hemeranion”

—

Axanns &/p.IIP3Peluenne IXCNepHMEeHTATEHETX 38234 MO TeMe "Hoarpynna razorenos”

Peuietive IxcnprMenTanbHbix 3asa4 no Teme "Tloarpynna Kicnopoaa" NP4

[Tonyqenue, coGupanne 1 pacnossasaiue razop IPS

OBobuense IHAHUIT 1O XHMHH 38 KYPC OCHOBHOR LIKOb. [loarorosxa k THA

I
1
1
i
1
1
1
1
1
3
1
I
1
1

3

[Meproauseckui 3axon u [epuonmveckas cnctema /I M MeHneneesa s caere TEOPHH
CTPOEHMNS ATOMA

{8

Buast XumiHeCKux CBRICH i THIIBL KDUCTANIMHECKIX PEIETOK. B3anMOCBAsh CTPOEHHS M
CBOHCTH BEUIECTS

Kaaccnpurauns xumiutecnxx peaxumit no pastnuMsiM npHIHAKan, CropocTh XMMHYECKIX
peaximit

Auccoumnanns amneKTpoanTos 8 BOJHbBIX pacTBopax. HoHHue ypaBHeHHS peakumy

OKHCANTENLHO-BOCCTAHOBHTENLHBIE PEAKLINT

Knacouipukauus 1 CBOMICTBA HEOPraNHEcK X BEWECTB

Tpenuur-recruposasite no sapuantam OI'D npownsix net i ASMOBEPCHH

IIposencyTounas arrecTauus (TecTuponatue)

IpomexyTouras arrecranus (TecTHpOBaHie)

| Hraro

21
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KOHTpOnbHbIE
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K yyebHuky I'. E. Pygautuca, ®. I, ®enbgmMana
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YAK 372.8:54

BBK

74.262.4
11163

Manarenscrso «Ix3amenn, 2020, — 1, [1] ¢. (Cepun «VueBso-
METOAHYECKUH KOMIIIEKT»)

ISBN 978-5-377-15456.3

Homy oBpazosarensromy CTAHARPTY (BTOPOro HOKONIEHMHR).

Tocobue npennasuaueno aux OUCHKH KaYeCTBA IHAHMA N0 XHMHK yHaumx-
u8xnlcuumnouaer26uponpomxu4xomponuuepacom,nocm
BATEABHOCTS M COfepkanHe KOTOpBIX COOTBETCTBYyeT yuebuuy T. E, Pymsuru-
ca, O.T. Geanamana «Xumug. 8 xaacen.

Blwmnmpaﬁmxummmyponm OCBOEHNR yyebHOro Marte-
pHAana: MUHUMATRHO AONYCTHMLIN, NOBMIteR LI 1 BHICOKMA.

B xnmre nmeoren orsersy,

Mocobre npeanasnaueno YHAWHMCS H y9uTeaam,

Nprxasom Ne 699 Munncrepersa 00PAlOBAKHA 1 Hayku Poccudickoll Deae-
PAuUHHK yuebusie nocobus m3sarensersa «IKIIMEH» NOMYILCHS! K HCNIONE30BAHHIO
8 obuweobpasosarenthnix OPraHH3IaUMAX.

YK 372.8:54

BBK 74.262.4

Toanucano & nevars 10.12.2019. ®opmar 60x90/16.
Fapusrypa «illkonnsass. Bymars razetuas. Yy.-uag, 3. 2,29,
Yen. new. a. 7. Twpax 10 000 3x3. Jaxas Ne9148/19

ISBN 978-5-377-15456-3 © WlunapesaT. A., Jasuinouxuua C. B., 2020

© M3narenscreo «IKIAMEHM», 2020
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YIOE 373.167.1:54
BBK 24.1a72
riz

ABTOpDH!

O. C. l'a6puensx, I1. H. Bepeakus, A, A, Vmakosa,
I'. B. Maiioposa, H. B. Kyssmuna, A. E. Kupunnosa

TaGpuensn, 0. C.
ri2 Xumus. 9 xn, Konrponasuue u nposepoyssie pabo-
Thl K y4e6uuky O, C. I'abprensna « Xumus. 9 KJaces :
yuebnoe mocobue / O.C. TFabpuensn, II. H. Bepea-
KuH, A, A. Ymaxosa u ap. — M. : Apoda, 2013. —
236, [4]c. : un.
ISBN 978-5-358-12899-6

IMocobue sansercs uacTHIo yue6HOro KoMrLiekca no XEMHM,

ocHosa KoToporo yeebunx 0. C, Tabpuennsna «Xumus, 9 xaaces,
B cooTsercTEHR co DI'OC,

Vyebuoe uaganme COCTOMT M3 TeKcToB KOHTDONIBHEIX M NPO-

BeCHHS TEeKYIIEro H MTOroBOro KOHTDOJI® 1O OCHOBHAIM TEMAM
Kypca.

VAK 373.167.1:54
BBK 24.1272

ISBN 978-5-358-12899-8 © 000 «IPODA, 2018




