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ILnanapyembie pe3yIbTaThl 0CBOCHUS y4eOHOTO NpeamMeTa

JINIHOCTHBIMA PE3yIbTATAME ¥3y4eHU npeMeTa «XHMusS» B 8 KIacce SBISIOTCS
CIIEAYIOIUE YMEHUS:

OCO3HaBAaTh CIMHCTBO M I€JIOCTHOCTH OKPYXKAIOUIEr0 MHPA, BO3MOXHOCTH €ro
IIO3HABAEMOCTH U O0BACHUMOCTH Ha OCHOBE MOCTHKEHHH HAYKH,

NOCTENICHHO  BBICTPAUBATH COOCTBEHHOE IIEIOCTHOE MHPOBO33PEHHE: OCO3HABATH
IOTPEGHOCTh M TOTOBHOCTB K CaMOOGPA3OBAHMIO, B TOM HYHCIE H B PaMKaX CAMOCTOSTEIBHOM
JETEIbHOCTH BHE TIKOJIE,

OLCHMBATE JKM3HEHHBIC CHTYallMd C TOYKH 3pEHUS Oe30macHoro obpasa >KH3HH H
COXpaHEHHUS 3J0POBbS;

OLICHUBATh SKONOTMYECKUH PUCK B3AUMOOTHOUICHHH YeIOBEKA M IPHPOJIBL.

(GopMHpOBaTE 3KOJOTHYECKOE MBHIUIEHHE: YMEHHE OLICHHBATH CBOKO JEATEIHHOCTD H
IOCTYIKK APYTHX TONEH C TOYKH 3PEHUS COXPAHEHNS OKPYXKAIOWEH CPEab - TapaHTa KU3HHA U
Onaronolryyus Jioaei Ha Seme.

MeranpenMeTabIMEA pe3yisTaTaMy U3ydeHHS Kypcea «XAMHS» SBISETCS ¢dbopmuposanue
YHHBEPCAIBHBIX y4eOHEIX neiictauit (YV]I).

Pecyviasmuervie YVII:

CaMOCTOSAITENBHO OOHAPY¥MBATh ¥ GOPMYIHPOBATH Y4eOHYIO MpPOGIEMy, ONpENeNIsTh
1eNnb yueOHOH AeATeNEHOCTH,

BBIIBUI'aTh BEPCHM PEINEHUS IPOOIEMEI, OCO3HABATH KOHESUHBIN Pe3yNbTaT, BHIOUPATh U3
IPEAIOKCHHBIX ¥ MCKaTh CAMOCTOATENEHO CPEACTBA NOCTHKEHHS IICITH,

COCTaBJIATH (HHAMBUIYAIBHO M B IPYIIIE) [UIAH PEIIEHHS TIPOGIIEMbL

paloTast 1O IIIaHY, CBEPATH CBOM NEHCTBUS C LEIBIO U, IIPH HEOOXOIUMOCTH, HCTPABJIATH
OIMHOKH CaMOCTOSTENIHLHO;

B HAJIOTE C YYUTCIIEM COBCPIICHCTBOBATH CaMOCTOSTEIBHO BBIP&60T&HHBI€ KPpUTCPUH
OLCHKH.

Ho3nasamenvnoie YVII:

aHallH3UpOBATh, CPABHHBATH, Kiaccupuumposats ¥ 0000uIATE (GAKTHI W SBJICHMS.
BBISBIATE IPUYHHEE] ¥ CHEICTBHS TPOCTHIX SBICHMIH.

OCYIISCTBIIATE CPABHERME, KIIACCHPUKANMIO, CAMOCTOSTEIFHO BHIOMpAs OCHOBAHHUS U
KPUTEPHH [JIs YKE3aHHBIX JOTHYECKUY Oepaliuit;

CTPOUTE  JIOTHHECKOS — PaCCYMxICHHE, BKIOYAIOIIEe  YCTAHOBIEHAE NPUYHHHO-
CJIEICTBCHHEIX CBS3CH.

CO3/1aBarh CXEMATHYSCKHE MOMENH C BbHIICICHWEM CYIIECTBEHHBIX XapaKTEpPHCTHK
o0beKTa.

COCTABIIATH TE3UCHI, PA3THYHbIC BUJbI IUIAHOB (IIPOCTHIX, CIOKHBIX M T.IL.).

IIPeoGpa3oBBIBATE MHOOPMAIIIIO U3 OHOFO BHJA B APYTOi (Tabmuiy B TEKCT  11p.).

YMETb OHNPEACTATE BO3MOXHABIE WCTOUHHKY HEOOXOIHMMBIX CBEHCHHMH, IPOM3BOIHTH
TIOMCK HHQOPMALHE, AaHATNM3APORATH ¥ CHEHUBATE &8 JOCTOBEPHOCTS.

Kommynuxamusnvie YV 11

CaMOCTOATETPHO OPrank30BkIBAYS YueSHOS B3anMOTeHcTRYE B rpyune (onpenensTh obmue
€M, PaCTIPeNIeNATh POIK, JOTOBAPHBATECHK IPYT C SPYIOM M T.1.).
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HpeIlMeTHBIMH pPeE3yJdbTarTaMM U3YUCHUS npeaMeTa ABJIAIOTCS CICAYIOIIHE YMCHHA:

OCO3HAHHE POJIH BEIIECTB:
- ONPEEIATD POJIb PA3IAYHBIX BEINECTB B IPUPOJE M TEXHUKE;
- OOBACHSATE POJIb BEIIECTB B HX KPYTOBOPOTE.
PacCMOTPCHUE XMUMHYECKUX IIPOIECCOB!
- IPUBOIMTH IIPUMEPHI XHMHYECKHX TIPOIIECCOB B IIPHPOJIE;
- HaXOIHUTh HCPThL, CBUACTENLCTBYIOMIE 00 OOMMX IPH3HAKAX XMMHYECKHX IIPOLECCOB H HX
pa3IuymsX.
HCIIONB30BAHUE XMMHIECKHX 3HAHUH B OBITY:
— OOBACHATE 3HAYCHHE BEIECTB B JKH3HU ¥ XO3SHCTBE YEJIOBEKA.
OOBACHATH MHD C TOYKH 3PEHHUS XAMHH:
— HEPEYHCIIATE OTIHYHTENbHBIE CBOHCTBA XMMHUYECKUX BEIIECTR,
— Pa3IHYaTh OCHOBHEIE XUMHYECKHE POLECCHI;
- OIPENEIIATh OCHOBHBIE KJIACCHI HEOPTaHMYECKHX BELIECTR;
- HOHMMATh CMBIC] XHMHYECKAX TEPMHUHOB.
OBJIa/ICHUE OCHOBAMH MECTOTIOB IIO3HAHNS, XapAKTEPHBIX JJIs €CTECTBEHHBIX HAYK:
- XapaKTCpU30BaTh METOABI XHMHYCCKOH Hayk (HaONOICHHME, CPAaBHEHHE, SKCIICPHMEHT,
H3MEPEHHUE) U UX POJIb B HO3HAHHMH TIPUPOJIBL;
- IPOBOIUTH XAMHUYECKHUE OIBITH! ¥ SKCTIEPUMEHTBI U OOBSICHSTH HX PE3YIIBTATEHL
YMCHHE OLICHUBATH [IOBEACHHUE YETIOBEKA C TOYKH 3PEHHS XMMHUYECKOH GE30IMacHOCTH 0
OTHOIICHHIO K YE€JIOBEKY H [IPUPOJIE:
- HCIONb30BATH 3HAHUA XHMMMU [pH COOMIONEHUM [PABHJI UCIIONB3OBAHUS OBITOBBIX
XHMHYECKUX IIPENapaToB;
— pa3au4ars OllacHbIe U O€30MacHbIe BEIIECTRA.




HpexmeTHLIMH Pe3yILTaTAMM M3YHEHHSs NPEIMETA SBIAIOTCS ClICAyIOLIKe YMEHUSA:

— PaCKpbIBATh CMBIC]T OCHOBHBIX XHMUYECKUX IIOHATHIT: BEIIECTBO, XHMHYECKHIT JIEMEHT,
aToM, MOJIEKYJIa, TPOCTOE M CJI0KHOE BEIIECTBO, CMECh, OTHOCHTEIbHBIE ATOMHAS H
MOJICKYJIAPHAs MACChI, HOH, BAJICHTHOCTb, XUMHYECKAs CBSA3b, KOMMYECTBO BEIIECTBA, MOJb,
MOJISIPHAs Macca, MOJIAPHEIH 00bEM, OKCHJL, KMCIIOTA, OCHOBAHHME, COJTb, XMMHUUECKAS PEAKL,
PeaKuust COCNMHEHHS, PEAKLIHs PAa3NIOKEHHUS, PEAKLIHs 3aMEIEHHA, PEaKIMa 0OMeHa, YK30- 1
SHIAOTEPMIECKAE PEAKIIMH, TEMIOBOH 3G MEKT peakimH, pacTBOP, 3IEKTPOOTPHIIATEHHOCT,
CTCHCHb OKMCIICHHS, MAaCCOBas 10/ XMMHUYECKOr0 dJIEMEHTA, MACCOBAs HOJIS BEIECTBA B
PacTBOPE ¥ NPUMEHATE 3TH MOHITHS IPH OTMCAHIM CBOUCTB BEILECTB U MX NPEBPAIICHUIL;

— VICTIOJIh30BATh XUMUUECKYH) CUMBOITUKY JITS COCTARNCHWS (JOPMYTT BEIECTR U
MOJIEKYJIIDHBIX YPAaBHEHHH XMMHYECKHX PEAKIIHIA;

— ONPCACIATH BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSIMHEHUAX, CTENCHb
OKHCJICHHS 3JIEMCHTOB B OMHAPHBIX COSAMHEHUSAX; IPUHAJIEKHOCTD BEIIECTB K OIIPENETICHHOMY
KJIaCCy COEMMHEHMH, BH/BI XMMHYECKOH CBA3Y (KOBAIICHTHON M HOHHOM) B HEOPTaHHYECKUX
COCHUHEHUSAX;

~ PaCKpLIBaTh CMBICII: 3aKOHA COXPaHEHHs Macchl BelecTs; [lepuoauyeckoro 3axona J Y.
Menpeneesa: 1EMOHCTPHPOBATH IOHUMAHHE IIEPHOANYECKOH 3aBUCHMOCTH CBOMCTB
XUMHUYECKHX 3IEMEHTOB (PaZlyCOB aTOMOB U 3JIEKTPOOTPULIATENLHOCTH) OT MX MOJIOKEHHUS B
Iepronnueckoli cucTeMe ¥ CTPOSHUS ATOMA;

— OIMCBIBATH ¥ XapaKTepu30BaTh TabmuuHyo popmy [leproauyeckoii cucTeMsl
xuMudeckux asiementoB JI. M. Menneneesa: pasmiuats d5ieMenTsl A u B rpymmn, Mansie u
OonbluKe MEPHOIBL; XapaKTEePHU30BaTh XHMHIECKHE IIEMEHTHI MEPBBIX TPEX MEPUOLOB, KAJHS,
KaJbLysl, N0 UX noJioxenuio B Ilepuoanueckoii cucreme J|. 1. Menneneesa;

— COOTHOCHTB 0003HAYEHHSl, KOTOPBIE UMEIOTCA B Tabiuiie [Tepuoauueckoii cucteMsl, ¢
YHCJIOBBIMH XapaKTEPUCTHKAMH CTPOCHHSA AaTOMOB XHMHYECKHX JIEMEHTOB (COCTaB M 3apsjl
sznpa, oOLmee YMCIO INEKTPOHOB U PACIIPENeIIEHHE UX T10 HIEKTPOHHBIM CIOAM);

~ KJIaCCHQMIMPOBATh XMMHYECKHE 3IEMEHThI, HEOPraHMYECKHE BEIECTBA, XUMUYCCKHIE
peaxiwu (0 YHCITy M COCTaBY yUaCTBYIOIIMX B PEAKLIMH BEIIECTB, 10 TEIIOBOMY 3P PEKTy);
ONPEEATh U3YUCHHbIC TUITHI XAMHYECKHX PEAKLIUIA,

— XapaKTepU30BaTh (U3MYECKUE CBOMCTBA KMCIOPOAa M BOAOPOA, B TOM YHCIE JJIs
000CHOBaHHS CIOCOO0B X COOMPAHHUS TIPH MOIYYEHHUH B 1a00PaTOPUH,

— MIPUBOJUTH TIPUMEPBI MOJIEKYJIAPHBIX YPABHEHHI PEAKLIMH, HIUTIOCTPHPYIOIIHX
XUMHYECKHE CBOMCTBA KKCIIOPO/a, BOAOPO/A, BOABL, U O0ILME XMMHYECKHE CBOMCTBA BEILIECTB,
NPHHAIKAKX K H3YUYEHHBIM KJIACCAM HEOPTaHHYECKMX BEIIECTB (OKCH/IOB, OCHOBAHHIA,
KHCJIOT, COJIEH), a TAKOKE, IOATBEPXIAIOMIUX FeHETHYECKYIO B3AHMOCBS3b MEXKIy HUMHU,

— ONPEACIATE BO3MOXHOCTh IIPOTCKAHUS XUMUYECKUX peammﬁ MCXKIY U3YUCHHBIMH
BEIICCTBaAMH (HpOCTIwIMI/I BEHICCTBAMH, CJIO>KHBIMM BCIICCTBAMU HU3YUYCHHbBIX maccos) B
3aBUCHUMOCTH OT UX COCTaBa ¥ CTPOCHUS,




— BBIYUCIIATE OTHOCHTEILHYIO MOJIEKYJIAPHYIO M MOJISIPHYIO MAacChl BELIECTB; MACCOBYIO
JOJII0 XMMHYECKOTO 3JIEMEHTA B COSIMHEHNH; MacCOBYIO JOJIIO BEMIECTBA B PACTBOPE;
KOJIHYECTBO BEIIECTBA, 00BEM ra30B, MacCy BEINECTBA,

— CJICNI0BATh [IPABIWJIAM M0JIb30BAHKMA XMMHUYECKOH TOCY 10 M 1abopaTOPHBIM
ofopyznoBanneM, a TaloKe IPaBUIaM OOPALICHHS C BEMIECTBAMHI B COOTBETCTBHH C
UHCTPYKLHUSMH 110 BBITOJHEHHIO JA0OPATOPHBIX XUMHYECKHX OMBITOB I10 MOJIYYEHHIO U
coOHpaHuIo raso00pasHLIX BEIIECTB (BOJOPOAA M KHCIOPOAA), MPUIrOTOBIEHHIO PACTBOPOB C
OIpeEIICHHON MacCOBOH NOEH PaCTBOPEHHOTO BELIECTBA,

— IPOBOAUTh XHMHYECKHE IKCIIEPUMEHThIL: O3HAKOMIICHHUE C J1ab0paTOpHBIM
000py10BaHHEM M XUMUYECKOH MOCYROM; U3ydeHHe U onucaHne QHU3NIECKUX CBOHCTB 06pa3iioB
BEIIECTB; O3HAKOMJICHHE C ITPUMEPaMH QU3HMIECKUX W XHMHYECKHUX SBJICHHIA, OIIBITHI,
WUTIOCTPUPYIOUME NMPH3HAKK IPOTEKAHUSA XUMHYECKHX PEaKLuii, H3y9eHHE CIIOCO00B
Pa3/iesieHAs CMECEH, METONIOB OYHMCTKHY NOBAPEHHOM COJIM; MOJydeHue, COOUPAHUE KHCIOPOAA U
H3Y4YEHHUE €T0 CBOMCTB; MOJIy4YeHHE, COOMpaHne, pacIio3HaBaHHE U H3YYEHHE CBOMCTB BOAOPOIA
(rOpeHHE); NPUTOTOBIEHHE PACTBOPOB C ONPEACICHHON MACCOBOM JI0JIEH paCTBOPEHHOTO
BELIECTBA; HCCIICA0BAHKME 00PA3II0B HEOPraHMIECKUX BELIECTB PAa3IMIHBIX KIIACCOB, H3yYECHHE
HU3MEHCHHS OKPACKH PaCTBOPOB KHMCIIOT U Hienodeii npu 106aBICHUN HHANKATOPOB; H3YYEHHE
B3auMoercTBus okcuna Meau(ll) ¢ pacTBOpoM cepHOi KACIOTHI, KHCJIOT C METAILIAMH, C
PacTBOPHMBIMH M HEPACTBOPUMBIMH OCHOBAHUAMH, TIONVYCHHE HEPACTBOPHUMBIX OCHOBAHMIA,
BBITECHEHHE OJIHOIO METAJLIA APYTHUM M3 PacTBOPA COJIH; PEIIEHHE YKCIEPUMEHTAJTBHBIX 337134
1o TeMe «OCHOBHBIE KJIACChl HEOPraHMYECKHUX COETMHEHHIA,

— HabmonaTh ¥ OMKCHIBATH XMMHYECKUE DKCIICPUMEHTSIL. OTbIT, HIUTIOCTPHPYIOIIHI 32aKOH
COXpaHEHUS MacChl (BO3MOXKHO KCIIOIb30BAHHE BHICOMATEPHAJIOB ), MOICTHPOBAHUE
IIAPOCTEPKHEBBIX MOJIENIE MOJIEKYT, B3aMMOAEHCTBUE BEIIECTB C KHCIOPOIOM U YCJIOBUS
BO3HUKHOBEHHS ¥ MIPEKPAILEHUs ropeHus (1oxapa), 03HaKOMJICHHE ¢ 00pa3iiaMu OKCHIOB U
OITMCaHKME HX CBOMCTB; KAYECTBEHHOT'O OTPENEIICHUS COMEPXKAHUS KUCIIOPOIa B BO3AYXE
(BO3MO’KHO HCIIOJIb30BAaHUE BUACOMATEPHAJIOB), O3HAKOMIICHHE C IPOLIECCAMU Pa3OKEHUS
BOJIBI AJIEKTPHYECKAM TOKOM M CHHTE3a BOJIbI (BO3MOXHO HCIIOJIb30BaHUE BUICOMAaTCPHANIOB);
B3aMMOJICHCTBHE BOJbI C METAJUIAMH (HATPUEM U KaJIbLIMEM ), KUCJIOTHBIMU M OCHOBHBIMH
OKCHJaMH; B3aUMOJEHCTBHE BOJOPOA C OKCHAaMH METAJLIOB (BO3MOXKHO HCTIONB30BaHUE
BUICOMATEPHUAJIOB); HCCIIENOBaHUE OCOOCHHOCTEH PACTBOPEHMS BEILIECTB C Pa3IMYHOH
PacTBOPHUMOCTBIO; 03HAKOMJIEHHE C 00pa3niaMy METAII0B H HEMETAIOB,

— IMIPUBOAUTH TIPUMEPbI IPUMECHEHHUS BELIECTB M MATEPHAJIOB B OBITY, CEJILCKOM XO3SHCTBE,
Ha NPOU3BOACTBE; UCTIONb30BATH MMONYYCHHBIC XUMHYCCKIE 3HAHUS B IPOLIECCE BHITOTHEHHSA
y4eOHBIX 3a[aHuii M PELICHUs IPAKTHYECKUX 33/[a4 B TIOBCCIHEBHOM XU3HHU, NIPEAYTIPEKICHUSL
SIBJICHU, HAHOCSIIMX BPEI 310POBBIO YEJIOBEKA M OKpPYXKarowLiei cpene;

— [IPAMEHATH OCHOBHBIE ONEPAlliK MBICIUTEIBHOMN NEATENbHOCTH JUIS U3YUEHHUS CBOICTB
BELIECTB U XMMHYECKMX PEaKLuii; €CTECTBEHHOHAYYHbIE METOIbI TTO3HAHHSA (B TOM YHCIIE
Ha0JIF0ICHIE, MOZICTHPOBAHUE, IKCIEPUMEHT),

— C0311aBaTh COOCTBEHHbIE MUCBMEHHBIE H YCTHBIE COOOIEHHMS, TPAMOTHO HCIIOJB3YH
MOHSITUMHBIN anmnapaTt U3y4aeMoro pasziesia XMMHH, CONTPOBOXKAATH BBICTYIUICHHE
Ipe3eHTALUEH.



Coaepxanue yuye6HOro npeamera

Beenenue
Ipexver xummn. MeTozb! no3HaHHUS B XUMHE: HaOIONCHAE, IKCTIEPUMENT, MOJIETHPOBAHKE.
HcTounvky XuMudeckod HEGOPMAIIHH, ee [OTyYeHHe, AHATN3 U IIPESICTABICHHE €T0
pe3yJbTaToB.
ToHsiTrHE 0 XUMHYECKOM JIIEMEHTE M (POPMAX €ro CYIIECTBOBAHMS: CBOOOIHBIX aTOMAX,
IPOCTHIX H CJIOKHBIX BENIECTBAX.
IIpeBpamienus BemecTs. OTIMYAEe XUMAYECKHX PEAKIHE OT DU3HIECKUX SBICHHUIA. POIh XHMHE
B )KH3HH YeI0BeKa. XeMOopHIMs 1 XeMohoOHusl.
Kpatkue cBeieHus H3 HCTOPHY BOSHUKHOBEHHUS M Pa3BHTHSA XHMUH. PoJb OTe4eCcTBEHHBIX
YHUCHBIX B CTAHOBJICHUH XMMHYECKOH Hayku — paboTel M. B. JlomoHOCOBa, A. M. Bytneposa, /I.
H. Menneneena.
Xumugeckas CUMBOJHKA. 3HAKH XHAMHYECKUX IIEMEHTOB M MPOUCXOXKICHNAE MX HA3BAHHIL.
Xumugeckue popmyiel. anexco u kosddunuenTs. OTHOCHTENBHbIE AaTOMHAS U
MOJIeKyJisipHas Macchl. [IpoBenenue pacueToB MaccoBOM TOIH XUMHIECKOTO 3JIEMEHTA B
BEIIECTBE HA OCHOBE €T0 (JOPMYJIBL
Iepuonmyeckas cucTeMa Xumudeckux aneMentos J[. Y. Menzeneea, ee CTpyKTypa: MaJble 1
OosbLIKe IEPHOBL, TPYIIE! B NOArpyIIsL. [Teprosmyeckas cucTeMa Kak CIPaBOYHOE HOCOGHE
JULSA TIOJTY9EHHS CBEACHAN O XMMHYECKHX JJIEMEHTaX.

MemoncTpaumu. 1. Mozem (mmapoctepxHaessie u CTioapra-Bpurie6a) pa3mdnsix IIPOCTHIX U
CIIOXKHBIX BemecTB. 2. Koiekuys creknsHroi xumudeckoit nocy sl 3. Koniekmus Marepuaios
¥ M3/ICJIHH U3 HUX Ha OCHOBE alfOMHUHHS. 4. B3anmozelicTBHe MpaMopa ¢ KHCIIOTOH
TIOMYTHCHHE U3BECTKOBOM BOJIEI.

Jlaboparopusie onbiThl. 1. CpaBHeHue CBOACTB TBEPIBIX KPHCTAUIHYECKAX BEMECTB U
pacTBOpPOB.

2. CpaBHEHHE CKOPOCTH HCTIAPEHHS BOJIBL, OJEKOJIOHA # STUIOBOTO CIIHPTA C GuIETPOBATBHOMN
O6ymaru.

Tema 1. ATOMBI XEMHYECKH]X )JICMEHTOB

ATOMBI KaK (pOopMa CyIECTBOBAHNUS XAMUYECKHX dJIeMeHTOB. OCHOBHBIE CBEICHHS O
CTPOSHHH aTOMOB. JloKa3aTelbCTBa CIOKHOCTH CTpoeHHUs aToMoB. OmbITE! Pesepdopa.
ITnanerapHas MOIenb CTPOEHHS ATOMA.

CocTas aTOMHEBIX siiep: IPOTOHEL, HelTPoabL. OTHOCHTEIBHAS ATOMHAs Macea. BaauMochsss
TIOHSATHH «IIPOTOH», KHEHTPOHY», KOTHOCUTEILHAS ATOMHAS Maccay.

VI3sMeHeHHe rciia NPOTOHOB B spe aToMa — 06PAa30BAHNE HOBBIX XHMMUYECKHX 3JIEMEHTOB.




Conep:kanue yueGHoro npeamera

Paznen 1. HagaabHble NOHATHS U 3aK0HBI XuMAH. (18 yacos)

Tema u Bewmectsa. CBoiicTBa BELIECTB. DTANIOHHBIE (H3HYECKHE CBOWCTBA BEIECTB.
Marepuana u marepuanosenenne. Poib XUMUH B SKH3HH COBPEMEHHOTO 06mecTBa. OTHOIIEHHE
0011ecTBa K XUMMH.: XeMOduust u xeMo(oOus.

Meronsl usydenns xumuu. Habmomenwe. Dkcrephmenr. MonenupoBanne. Moxnenu
MaTEPHANILHBIE H 3HAKOBBIC WJIK CHMBOJIbHBIE.

lasel. JKumkoctn. Tsepasle BeluecTBa. B3auMmsie NEPECXONbI MEXIAY arperaTHhIMH
COCTOSHHSIMH BELIECTBA: BO3rOHKa (CyOmuMaums) u ecyGmManusi, KOHAEHCAIMs U HCTIAPEHHE,
KPHCTaJUIM3a1s | TUIaBJICHHE,

Ou3nyecKre ABICHMA. UHCTbIC BEINECTBA M CMECH. | OMOTEHHBIE M IE€TEPOrCHHBIE CMECH.
Cmecu rasoobpasuble, xuakue, TBepibie. CrocoGbl pasneneHHs CMECEH: NeperoHKa Wi
AUCTHIIIALMAS, OTCTAMBAHUE, QHIBTPOBAHKE, KPHCTAILTH3AIS, BbIIapUBAHUE. XPOMATOrpadus.
ITpumeneHue X cniocoboB B 1a60PATOPHOM NpaKTHKE, HA MPOM3BOACTBE U B OnITy.

XHAMHUYECKHE JIEMEHTBL. ATOM M MOJEKYIbL. IIPOCTbie M CIIOMHBIE BEIIECTRA. AJUIOTPONHS
Ha npuMepe Kucaopora. OCHOBHBIE MNOJOXKEHHS ATOMHO-MOJIEKYISPHOTO Y4eHHs. MOHBEL
BenecTsa MOEKYIAPHOTO U HEMOIEKYIAPHOTO CTPOSHHA.

3Hakd (CHMBOMBI) XHUMHYECKHX O3]EMEHTOB. MH(OpPMAIMsS, KOTOPYI0 HECYT 3HAKH
XUMHUYECKHUX JJIEMEHTOB. DTUMOJIOIMSl HAa3BaHHMN HEKOTOPHIX XMMHUECKUX dieMeHToB. [ICXD
JLH. Menneneesa: KOPOTKONEPHOAHBIH U JUIMHHONEPHOAHBIA BapHaHThL. Ilepuons 1 TPYIIIbL.
['naBHas u noboyHast noarpynmsl. OTHOCKTENRHAS ATOMHAS MAcCa.

Xumuaeckne Gopmyisl. HMunexcel v kosdduumentst. OTHOCHTENbHAS MOJNEKYIAPHAS
macca. MaccoBasi 1071 XAMHYECKOTO 31EMEHTA B coenuHeHnn. UndopManus, KOTOpyOo HECYT
XUMHYECKHE (POPMYITBL.

BanentHocts. CTpykTypHbie (opMynsl. XHMHYECKHE OJJEMEHTHI C IOCTOSIHHOM M
[IEPEMEHHOM BAJICHTHOCTBIO. BhiBoa (opMynbl coemuueHus mo BaneHTHOCTH. OrnpenencHue
BAJICHTHOCTH XHMHYECKOro »jeMeHTa 1o Qopmyne BemectBa. CocCTaBiieHME Ha3BaHMiA
COCIWHEHHH, COCTOAIMX M3 JBYX XHMMHYECKMX OJEMEHTOB, [0 BAJIEHTHOCTH. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTB.

XAMUYCCKHE PEAKLMU. PeareHTsl U MpOAYKTHI peakimn. [IpH3HAKH XHUMUYECKHUX PEaKidii.
Ycnoas HMX TPOTEKaHMs M NpekpauieHus. Peakipin ropeHus.. DK30TEPMHYECKHE U
3HIOTEPMHYECKHE PEaKIHH.

3aKOH COXpaHEHHs MacChl BEWIECTB. XUMHUYECKHE ypaBHEHHA. COCTABJICHHE XMMMYECKHX
ypaBrHeHMH. MrdopMaiis, KOTOPyro HECET XUMHUECKOE YPaBHEHHE.

Knaccuuxanms XuMHUYECKHX PEaKIMii IO COCTABY W YKCITY PEareHTOB U MPOAYKTOB. THITBI
XAMHYECKMX peaKiuii. Peakuyu coeMHeHHs, pa3nokeHus, oOMeHa, 3aMeineHus. Karaimsaropst
1 KaTaums.

Jdemoncrpanun.

e Komnexkunu MaTepuanoB U U3NENUIN U3 HAX.

e Mogenu, HCnosb3yeMsle Ha ypokax (usuku, Guostoruu u reorpaduu.

o OO6BpeMHBIE U HIAPOCTEPIKHEBBIE MONEIM HEKOTOPHIX XMMMYECKUX BELIECTB.

o Mozaenu KpUCTAUTHIECKHUX PELIETOK.

¢ CoOGupanye npubopa A DOMyIeHHS [a30B H IPOBEPKA €r0 Ha FEPMETHIHOCTS.

e Bosronka cyxoro nbja, #ona win HadTamHa.

e ArperaTHbl€ COCTOSIHUS BOIPI.

o Pasnenenue IByX HECMEUIMBAIOUIMXCH JKUAKOCTEH C MOMOIIBIO AEIHTEIBHOM

BOPOHKH.
e VYcranoBka s GuIbTPOBaHUSA U ero pabora.
e YCTaHOBKa s BBITAPUBAHUSA U €T0 paboTa.
e PasneneHme Kpacslero BemecTBa (uoMactepa C TMOMOLIBO  OyMaXKHOM
XpoMarorpaguu.




»  Moaemm annoTponHeIX MOAUGHKALWIl YIIEPOaa H CEPBI.
o Tloptperts U.51. bepuennyca u J1. . Menneneesa.
« Koporkonepronnslii 1 1ymHHONEpHOAHbI BapuanTsl IICXD JI.U. Menneneesa.
« KoHCTpyHpoBaHHe MApOCTEPIKHEBLIX MOJEIEN.
o Anmapar Kunma.
e Pa3znoxenue GuxpomMara aMMOHHUS.
» BsanMozelcTBHE COMAHOMN KACIOTHI C LIMHKOM.
» llonyuenue runpokcuaa Menu (2) ¥ ero pasiiosKEHUE NIPH HAPEBAHUH.
JlaGopaTopHbie ONBITHI.
1. O3HaKoMIIEHHE ¢ KOJUIEKIHEH 1ab0paToOpHO# MoCybL.
Iposepka npuGopa Juis NONYYEHHUS 1a30B HA TEPMETUIHOCTD.
IIpuroToBieHKe reTEPOreHHOH CMECH MOPOLIKOB CEPBI M JKENE3a U MX Pa3IEICHUE.
BsaumonehcTere pacTBOPOB XJIOPHAIA HATPUS U HATPATA Cepedpa.
[Tonyuenue ruapoxcuna ey (2) U ero B3aMMOIEHCTBHE C CEPHON KHCIIOTOIH.
BsanmMonelictBue pacTBOpa COJbI ¢ KUCIOTOM.
IIpoBepka 3aKOHa COXpDaHEHHS MAacChl BEIUECTB HA NPHMEPE B3aHMOACHCTBUS
LIENIOYN ¥ KUCTIOTHI. ’
8. Pasnoxenue NEPOKCHAA BOAOPOA C TOMOUILIO OKCHIA Mapranua (4).
9. 3aMEIICHHE XKETE30M MENH B MEIHOM KYIIOpoce.
HpaxTHyeckne paboThbl.
1. 3HakoMCTBO C JabopaTopHEIM oGopynoBanueM. [IpaBuia TEXHMKH 6€30MAacHOCTH IpH
pabote B kabuneTe xumun. Hexotopsie Bus pabor.
2. AHanu3 1mouBbl.
Paznen 2. Baxknelimue npeacTaBuTe/ N HEOPraHMYecKux semects. Koandecrsenubie
OTHOWIEHUs B XMMMH., (16uacoB)

Cocras Bo3nyxa. ITonsatue 06 06beMHOI 101€ KOMIIOHEHTA IPUPOIHOI ra30BOH CMECH —
Bo3xyxa. Pacyer 00beMa KOMIIOHEHTa Ia30BOM CMECH 110 €0 00BEMHOM J0JI€ ¥ Ha00OPOT.

Kucnopon. Oson. Tlonyuenue kucnopoma. CoOupaHWe W pacrno3HaBaHHE KHCIOPOZA.
XHMMHYECKHE CBOMCTBA KHUCIOPOAA: B3aMMOAEHCTBHE C METAJLIAMM, HEMETAJLIAME M CIOXKHBIMH
BemecTsamu. [IpuMenenne kucnopona. KpyroBopoT kuciaopona B IPHPOJE.

Oxcunpi. O6pasoBanye HasBaHuii okcuioB o ux (opmynam. CocTasieHue (opMmyn
OKCHZIOB 110 HazBaHHuAM. [IpelcTaBUTENM OKCUIOB: BOJIA, VIJICKUCIILIA ra3, HerameHas H3BECTb.

Bonopon B npupone. ®u3nyecKue U XUMHYECKHE CBOWCTBA BOIOPOAA, €ro IMONYYCHHE U
NPUMEHEHHE.

Kucnotsl, ux coctas u knaccupukauus. Maruburopsl. Tabmuna pactBopumocts. ConsHas
¥ CEPHAs KHCIIOThI, UX CBOHCTBA M IPUMEHEHHE.

Conu, ux cocraB M Ha3paHHsA. PactBopHMOCTh coseii B Boxe. IlpeacraBurenu coseii:
XJIOpHUJ HAaTpus, KapOoHaT HaTpus, PocGaT KaJbIHs.

IMocrosnuas Asorazpo. KommuectBo BemiectBa. Mons. MonspHas wmacca. Kpathbie
CHMHMIIBI H3MEPCHHS KOJIMYECTBA BELIECTBA — MHUIMMOJb M KUJIOMOJIb, MHJUIMMOJISPHAS M
KUAJIOMOJISIPHAsi MacChl BEUIECTB.

Pacdetsl ¢ WCMONb30BaHHEM IOHATHI «KOJMYECTBO BEILIECTBA», «MOJSApHAS Maccay,
«MOCTOSTHHASE ABOTAIpO».

3axon Asorazipo. MonsapHsli 00beM ra3000pas3Hbix BewecTB. OTHOCHTENbHAS TUIOTHOCTE
OJIHOIO rasa o Apyromy.

Kpathpie enuHMubl H3MEPEHHs KOJNHMYECTBA BELIECTBA —MHUTAMOJSAPHBIA M
KHWJIOMOJIAPHBIA 06HEMBI Ta30B.

PacyeTsl ¢ MCMONB30BAHMEM MOHATHH «KOJMYECTBO BEINECTBA», «MOJAPHAS Maccay,
«MOJISIPHBIN 00HEM ra3oBy, «4UCI0 ABOTAIPOY.

['unpocdepa. Kpyrosopot Boasl B nipupoae. PH3HYECKHE H XUMHYECKHE CBOWCTBA BOJIBI:
B3aMOMEHCTBUE C OKCUIAMHU.
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Vi3MeHeHue Yicia HEHTPOHOB B sjpe aToMa — 00pazoBaHue H30TonoB. COBPEMEHHOE
ONpe/ieNeHHE MOHATHS KXAMIYECKUH 371eMeHT». M30TONBI KaK pasHOBHAHOCTH aTOMOB O/THOTO
XHUMMYECKOTO JJIEMEHTA.

Dnektponbl. CTPOSHHE IMEKTPOHHBIX YPOBHEH aTOMOB XUMHYCCKHX 3JIEMEHTOB MaJIBIX
neproyoB. [IoHATHE 0 3aBEPINEHHOM 3JIEKTPOHHOM YPOBHE.

I[Nepuoamueckas cucTeMa XuMudeckux anemenTos JI. . Meneneesa ¥ CTpOCHHE aTOMOB —
(u3EIECKU CMBICI IOPSIKOBOTO HOMEPA JIEMEHTa, HOMepa IPYIIIIEL, HOMEpa IEPHOA.
Vi3sMeHeHue uKcia 3IEKTPOHOB Ha BHEITHEM 3ICKTPOHHOM YPOBHE aTOMa XUMUYECKOTO
sneMeHTa? 0OPa30BaHME TONOXHUTEIBHBIX H OTPHIATEIBHBIX HOHOB. MOHBI, 00pa3oBaHHEIe
aTOMaM¥ METALIOB ¥ HEMETALTOB. [[pHurHBI H3MEHEHHS METAIIMYECKHX U HEMETAUTHICCKUX
CBOMCTB B TiepHo/ax ¥ rpymmax. O6pasoBanne GHHAPHEIX coeuHeHnH. [1oHsTHE 00 HOHHON
cBsi3i. CxeMbl 00pa30BaHusI HOHHOM CBS3H. B3aMMONEeNCTBHE aTOMOB 3JIEMEHTOB-HEMETAILIOB
MeXy co0oit — 00pa3oBaHHe JBYXaTOMHBIX MOJIEKYJI IPOCTHIX BEIIECTB.

KoBasleHTHas HEMOMSIPHAS XUMHUECKas CBA3b. DIEKTPOHHBIE U CTPYKTYPHBIE (GOPMYJIBI.
BsanMoieiicTBIE aTOMOB HEMETAILIIOB MEXy co00i — 06pa3oBanue OMHAPHBIX COETUHCHUA
HEMETaJUIOB. DJIEKTPOOTPUIIATENLHOCT. KoBaneHTHas NoJsipHas cBa3k. [lonsTue o
BaJICHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BBIBATH KOBAJICHTHLIE XMMHUYCCKAC CBA3H.
Cocrapienue $popmyJ OHHAPHBIX COSAMHEHUH 110 BaIeHTHOCTH. HaxoXneHue BaJICHTHOCTH 110
dopMyiie GHHAPHOTO COCIUHEHHS.

BsauMoeiicTBHE aTOMOB METAIIIOB MEXTy co00# — 00pa3oBaHHe METAIUIMYCCKUX KPHUCTAIUIOB.
TTonsTie 0 METAJUIMYECKOH CBSI3H.

JlemoncTpauua. Mozxenu aToMOB XMMHYECKHX 371EMEHTOB. [lepronudeckas cucreMa
xuMmageckux snemMenTos JI. Y. Menneneepa (pa3miauHbie GOPMBI).

JlaGoparopHsie onbIThL 3. MojenupoBanue MPUHIMITA JEACTBUS CKAaHUPYIOIET0 MAKPOCKONA.
4. 3roToBJIeHNE MOJIeNIel MOJIeKy 1 OMHAPHBIX COeMHEHHUH.

Tema 2. IIpocThie Bemecrsa

[TonosKeH e METAIUIOB U HeMeTaIoB B [lepuouueckoi cucTeMe XUMHAYECKUX 3JIEMEHTOB J1.
. Menneneesa. Baxkuelnue npocThie BEIEeCTBa — METaJUIBI (KKEIIE30, AIOMUHHHN, KaIbIIUH,
Marsui, Hatpuii, kammit). O6mue Qpu3ngecKre CBOMCTBA METAJLIOB.
Baxxrel1ye mpocThie BEMECTBA-HEMETallIbl, 00pa3oBaHHbIe AaTOMaMK KHCJIOpOAa, BOJOPOAa,
a30ta, cepsl, pochopa, yriepoaa. MoseKy bl NPOCTHIX BEIIECTB-HEMETAIUIOB — BOAOPO/A,
KHCIIOpO/Iia, a30Ta, rajioreHoB. OTHOCHTENIbHAS MOJIEKYIIIpHAs Macca.
CrocoOHOCTh aTOMOB XMMHHYECKHX 3JIEMEHTOB K 6Opa3s0BaHUIO HECKOIBKHX MPOCTHIX BEIIECTB —
AIUIOTPONHSL. AJUIOTPOIHEIE MOIM(UKAIHH KHCIOpoa, Gocdopa, onosa. Metauminyeckue u
HEMETAJUIMYECKHE CBOMCTBA MPOCTHIX BemecTB. OTHOCUTENBHOCTh 3TOTO TIOHSITHS.
Yucno Asorazapo. Komudectso Bemtectsa. Mons. MoxsipHas Macca. Monsipabiiit 06beM
ra3o00pasHbIX BeniecTB. KpaTHble equHHIB H3MEPEHUS KOJIHYECTBA BEISCTBA — MUJUIUMOJIb U
KAJIOMOJIb, MHJLUTAMOJISPHAS ¥ KIWIOMOJISIPHAS. MAacChl BEIIECTBA, MUUTAMOJISIPHBIA H
KHJIOMOJIIPHBIH 00BEMBI ra3000pa3HbiX BEIIECTB.
PacyeTsI ¢ HCIIOJIB30BAHUEM MOHATHH «KOJIUUYECTBO BEIECTBAY, KMOJIIPHAL MAcCa», «MOJIAPHbIH
00BEM Ta30BY, KYUCIIO ABOTApO».
Jlemoncrpanuu. [Tonyuenne o301a. O6pa3ipr 61010 ¥ CEPOro 0J10Ba, GENOTO U KPACHOTO
docdopa. HexoTopbie METAILTHI H HEMETAILIE] ¢ KOIHYECTBOM BemecTBa 1 Monb. MosspHBIA
00BeM raz000pa3HBIX BEIIECTB.
JlaGopaTopHsbie oNbITHL 5. O3HAKOMIIEHHE ¢ KOJUIEKI(HEN METAILIOB.
6. O3HaKOMIICHHE C KOJUIEKIUEH HEMETAIlIOB.
Tema 3. CoexHeHH XVMHYECKHUX 2JI€MEHTOB




Crenens okucnenus. CpaBHeHHE CTENCHH OKHCIICHUS M BAEHTHOCTH. OTpeesieH e CTeneH
OKHCJICHHUS JIEMEHTOB B OMHApHBIX coeuHeHHsX. CocTaBiienne GopMyI GMHAPHBIX
COeMHHEHHH, oOmuii cnocod UX Ha3BaHHIL.

BuHapHsIe COeIMHEHNS METAIUIOB M HEMETAJIIOB: OKCH/IBL, XJIOPHIbL, CYIb(HIB! H TIp.
CocraBnenue ux Gpopmyi.

BrHapHbIe COSIMHEHNA HEMETAIUIOB: OKCH/IBL, JICTYYHE BOJOPOJHBIE COSIUHEHHUS, X COCTAB
Ha3BaHus. IIpencTaBuTeNN OKCHIIOB: BOAA, YIIIEKUCIIBIL Ia3, HEramieHas H3BECTh.
INpencraButenu NeTy4nX BOAOPOAHBIX COSANHEHHMA: XJIOPOBOAOPO M aMMHAK.

OcHoBanus, UX COCTaB M Ha3BaHMs. PacTBOpHMOCTh 0OcHOBanuit B Bosie. IIpencraparenn
INENIOYCH: THAPOKCH/IB! HATPHSA, KallHs U Kablus. [IoHsATrHe 06 HHAMKATOpaX M Ka9eCTBEHHBIX
peaKnusX.

Kucnorsl, ux cocras u HazBauus. Kiiaccudukanus xuciot. IIpeactaBaTens KucioT: cepHas,
constHas, asoTHasl. IlonsTre o mkane xucnoTHoCTH (mKana pH). Vismenenne oxpacku
HUHKATOPOB.

Coi kaK IPOU3BOJIHBIE KHCIIOT H OCHOBAHMUM, HX COCTAB M Ha3BaHus. PacTBOPHMOCTS colell B
Boze. [IpencraBureny coneld: xmopun Harpus, KapGoHar u GocdaT KaNbIHs.

AMopdHEIe U KPHCTAJLTHYECKHE BEINECTBA.

MexmonexyaspHble B3aMMOAEHCTBIS. THITB KPUCTAJLIMYECKHX PEIIETOK. 3aBUCHMOCTE CBOHCTB
BEIIECTB OT THUIOB KPUCTATUINIECCKHX PELIETOK.

Hucteie BemecTsa U cMecH. [IpuMeph! )KUIKMX, TBEPIBIX B ra3000pasHbIX cMeceit. CBolcTBa
YHCTBIX BEIIECTB U cMeceit. X cocrtas.

MaccoBas u 00beMHas 0T KOMIIOHEHTA CMeCH. PacueTsl, CBSI3aHHBIE ¢ HCIIOIb30BAHUEM
HOHSTHS «JOJISD».

MemoncTpanun. OGpa3sipbl OKCHIOB, KHCIIOT, OCHOBAHUI U colel. MoJeml KpHCTAILTHYECKHX
PCILIETOK XJIOpU/IA HATPHSA, alMa3a, OKCHaa yriaepozaa (IV). KucioTHo-menognsie MHIMKaToOpPEI,
HU3MEHCHHME MX OKPACKM B Pa3sIIMYHBIX Cpelax. Y HUBEPCAIBHBIN HHIUKATOP U M3MEHEHHE €ro
OKpPAaCKH B pa3IMuHbiX cpenax. [ikama pH.

JlaGopaTopusie onbIThL 7. O3HAKOMIICHHE C KOJUIEKIHEH OKCHIOB. 8. O3HAKOMIIEHHE CO
CBOHCTBaMH amMMHaKa. 9. KagecTBeHHas peakius Ha yriaekucisii ras. 10. Onpenencane pH
pacTBOPOB KUCHOTHI, MeN04H U BoAbL. 11. Onpenenenue pH THMOHHOrO ¥ S0JI09HOTO COKOB HA
cpe3se wiofioB. 12. O3HakoMIIeHHE ¢ KoJUTeKImeH coneld. 13. O3HaKOMIICHHE ¢ KOJUIEKLHEH
BEIIECTB C Pa3HbIM THIIOM KPHCTAUIMYECKOU pereTku. M3rorosienue Mmoaenei
KPHCTAINYECKHUX pelieToK. 14. O3nakoMaeHune ¢ 06pa3ioM ropHOH HOPOIbL.

Tema 4. U3sMeHeHus, HPOUCX0AAN(He ¢ BeMeCTBAMH

IlonsTHe ABIEHNH, CBA3AHHBIX ¢ U3MEHEHUSAMH, MIPOUCXOIUMHE C BELIECTBOM.
SBneHus, CBS3aHHBIC C H3MEHEHHEM KPHCTAUTHIECKOTO CTPOEHHUS BEIIECTRA IIPH IIOCTOSHHOM
€ro cocTaBe, QU3UYECKHUE SIBIICHHUS.

Du3H9ecKye SBICHUS B XAMUU: TUCTHIUIINS, KPUCTA/UTH3AIMS, BEIIAPHBAHUE M BO3TOHKA
BEMIECTB, QHILTPOBAHHE M IICHTPU(YTUPOBAHHE.
SBnenus, CBA3aHHBIC C U3MEHEHHEM COCTaBA BEINECTBA, XAMAYECKHE peaKiuy. [Iprsnaky u
YCIOBHS IPOTCKAHHUS XMMUIECKUX Peakuii. Beiie/icHue TennoTH H CBETa — PEaKIHi TOPEHHU.
[lonsTre 06 3K30- U SHAOTCPMHUYECKAX PEAKIIUIX.
3aKOH COXPAHEHHMS MACCHI BEIECTB. XMMHUYECKHIE YPaBHCHHS. SHAUCHAE HHIEKCOB H
k03 puueHTOB.

Cocrasiienye ypaBHEHHH XUMAYECKHX PEAKITHI.
Pacuersi 1o XuMudgeckuM ypaBHeHUsM. PelieHre 33129 Ha HAXOXICHAE KOJIMYECTBA, MACCH HITH
06bemMa IPOyKTa PeaKIHi O KOJIMYECTBY, Macce MM 00BEMY HCXOIHOTO BEIecTBa. Pacuers ¢
HCIIOJIb30BAHUEM ITOHATHS «HOJISH, KOTJIa UCXOIHOE BELIECTBO NAHO B BHJIE PACTBOPA C




OcHoBanus, MX cocTaB. PacTBOPMMOCT, OCHOBaHHH B Boxe. M3meHeHue OKpacKu
HHIIMKAaTOPOB B IIENOYHON cpexe. IlpenctaBuTeny 1menodeil: TMIPOKCHIBI HATPHSA, KaTUS W
KaJIbLHs.

PacTopurens u pactBopeHHoe BelecTBo. Pactsopel. PacTBopeHHe. I'mopater. Maccosas
A0JIs1 paCTBOPCHHOIO BEUIECTBA. PacyeTsl, CBA3AHHBIE ¢ MCIOJb30BAHHEM TOHATHS»MACCOBAS
J0J1s1 PACTBOPEHHOTO BELIECTBAY.

JemoHcTpanuu.
o [llomyuenne kuCnOpOoma pA3NOKEHHEM [IEPMAHIaHATA KalMs M IEPOKCHAA
BOZIOPOAA.

o Cobupanue METOIOM BHITECHEHHS BO3/IyXa H BOJIBL.
o PacnoszHasanue Kucaopoaa.
Topenne maruus, sxenesa, yris cepsl  Gpocdopa B KUCIopose.
Kosnekuus oxcnaos.
[Tonryyenne, cobupanue, pacro3HaBaHke BOAOPOA.
['openue Bonopona.
B3aumozeiicTBue BOOOPOAa C OKCHAOM MEIH.
Kosnnexups MUHEPaTbHBIX KUCIIOT.
ITpaenno pazbaBneHns CEPHOM KHCIIOTBL
Konnexuus coneid.
Tabuia pacTBOPMMOCTH OCHOBaHMI, KMCIIOT ¥ CONeil B BOZE.
HexoTopsie MeTasbl, HEMETAJUTBl H COSAHMHEHHS KOJMYECTBOM BELIECTBA B | MOJIB.
o Konnexuys 0OCHOBaHHiA.
JlaGopaTopHbie ONBITHI.
10. IlomyTHEHHE N3BECTKOBOH BOJIbI IPH NPOIYCKAHHK YIJIEKHCIIOrO rasa.
11. Ilony4enue BOAOPONa B3aUMOACHCTBHEM LIMHKA U COJITHOMN KUCIIOTHI.
12. Pacrio3HaBaHue KUCIOT MHAMKATOPAMH.
13. U3MeHeHne OKpacKy HHAWKATOPOB B ILENIOYHOH cpene.
14. O3HaKOMJIEHHE C TIpenapaTaMy JIOMAaIlHEH WM INKOJBHOM aNTeukd — pacTBOpaMu
NMEPOKCH/IA BOAOPOAA, CITMPTOBOM HACTOMKH HOAa ¥ HAINATBIPHOIO CITUPTA.
IIpaxkTHyeckne paboThl.
3. Tlonyuenue, cobupaHue U pacrio3HaBaHUE KHCIOPOZA.
4. Tlonyuenue, cobMpaHue U pacrmo3HaBaHUE BOAOPOA.
5. TlpuroroBneHue pacTBOPOB COJEH C UX 3aJaHHOH MACCOBOM A0NEH.
6.

Pazgen 3. OcHoBHBIE KJIACCHI HEOPraHHYECKHX COeAHHEeHHId. (9 HacoB)

O6061nenne cBeieHuH 00 OKCHAAX, UX KIacCH(HUKALMK, HA3BAHMAX U cBoMcTBaX. Criocobsl
HOJIYYCHUS OKCUTIOB.

OcHoBanms, X KiaccHuKalMs, Ha3BaHUSA M CBOHCTBA. B3auMOIEHCTBHE ¢ KHCIOTaMH,
KHUCJIIOTHBIMH OKCHAAMU U colsiMH. PasznoxkeHue HepacTBOPHMBIX oOcHOBaHM. Criocobsl
TIOJTy4CHUS OCHOBAHMA.

Kucnotsl, ux wmaccudukaims u HasBaHusa. OOmme XMMHYECKHE CBOMCTBA KHCJIOT.
B3aumoneiictBue KHCIOT € MeTalIaMH. ONEKTPOXHUMHYECKMI PSI HANpsHKEHWHA METaJLIoB.
BzauMmonelicTBue KHUCIOT ¢ OKCHIAMH METAJOB. B3auMOJEHCTBHE KUCIOT C OCHOBAaHHSMH —
peakuusa HeWTpamusauuy. B3aumoneiicteue kucior ¢ comsimu. [lonyuenue 6eCKUCIOPOIHBIX U
KHUCIOPOACOACPKALINX KHCIIOT.

Comm, ux wiaccudukaims ¥ CBoWCTBa. B3aumopeiicTBue cojieii ¢ MeTajiiaMu, 0COOEHHOCTH
3TUX peakuuil. B3aumoneiicTeue cosneil ¢ consMu.

lenerudeckue psiabl MeTa/Ula W HeMmetaywia. | eHEeTHYeCKass CBsA3b MEXOY KiaccaMu
HEOPraHU4E€CKHX BEIIECTB.

JlaGopaTopHbie ONBITHI,

15. B3auMonelicTBue OKCHIA KaJbIUA C BOJOM.
16. [ToMyTHEHHE U3BECTKOBOH BOMBI.




17. Peaxiys HefTpaaH3amum.

18. Tlonyuenne runpokcuaa Menu (2) ¥ ero B3aMMOICHCTBHE C KHCIIOTOM.
19. Pasnoxenne ruipokcuaa MeH (2) mpy HarPEBAHKH.

20. B3auMonelicTBHE KUCITOT C METAIIAMU.

21. B3auMoaeHcTBUE KUCIIOT ¢ COJISMHU.

22. O3HaKOMJIEHHE C KOJUIEKIHUEH COTei.

23. BsaumoneiictBue cynbdara menu (2) ¢ xene3om.

24. B3aumonelcTBUE CONEH C COMAMHU.

25. I'enetrueckas cBS3b Ha IPUMEPE COCAMHEHMI MEIH.
Hpaxkruyeckue padoTbL

7. Pemenue 3KCHEPHMEHTANBHBIX 3a/1a4.

Pa3neu 4. Ilepuonuueckuii 3axon u Ilepuoauueckas cucrema xummaeckux yiemenros (113
u ICX9)
/L.H. MennesieeBa 1 cTpoeHne aToma. (8 4acos)

ECTECTBEHHBIE CEMEHCTBA XMMHYECKUX DIEMEHTOB: MICTOYHBIE M INEIOYHO3EMEITHHBIE
METaJUTBl, IaJIOrCHBI, UHEPTHBIE rasbl. AM(OTepHOCTh. AMGBOTEPHBIE OKCHABI M THIPOKCHIBL.
Kowmmnexcusie comnn.

Orxperrue J1. M. Menneneessim 113 u cozaanme um IICX0D.

ATOMBI KaK (OpMa CYIICCTBOBAHHMS XHMHYCCKMX J1€MEHTOB. OCHOBHBIE CBEICHHS O
CTPOCHHH aTOMOB. JlOKasaTenbCTBAa CHIOKHOCTH CTpoeHuss atomoB. Omsitel Pesepdopna.
IInanerapHas MOZENb CTPOSHMS ATOMOB.

CocTaB aTOMHBIX S1€p: IPOTOHbI, HEHTPOHBI, OTHOCUTEBHAS ATOMHAs Macca. B3auMocBs3b
HOHSITHH «IIPOTOHY», KHEUTPOHY, KOTHOCHTEIbHAS ATOMHANA MACCay.

MukpoMup. DIEKTPOHBL. CTPOESHUE NEKTPOHHBIX YPOBHEH ATOMOB XUMHUYECKHX JJIEMEHTOB

NeNe 1-20. ITonsTHE 0 3aBEPLICHHOM JJICKTPOHHOM YPOBHE.

Wsoromsl. Pusuueckuid cMbicn cuMBoiukH Ilepuonuueckoil cucremsl. CoBpeMeHHas
dopmympoBka [13. M3MeHeHHS CBOWCTB 3JIEeMEHTOB B NEPHONAX M TPYyINAxX, KaKk (GyHKLHAA
CTPOCHHUS JJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapaKTepHCTHKA 3JIEMEHTa-METaJIa U JJIEMEHTAa-HEMETa/Ia o uxX nonoxenuto B [ICX3
.. Menneneena.

HeMoHCTpanuu.

o Pasnuunbie popmsr Tabnui [1C.
o Moaemposanue noctpoenus [1C II,1. Menneneesa.
e Mojaenu aTOMOB XMMUYECKHX 3JIEMEHTOB,
o Monemm atoMoB 31eMeHTOB 1 — 3 nepuonos.
JlaGopaTopHbie ONBITHI.
26. Ilomyuenue aM(pOTEPHOTO THAPOKCHIA M UCCIICIOBAHHE €ro CBOUCTB.
Paznen 5. Xumuueckas cBsizb. OKHCIHTEILHO-BOCCTAHOBUTEIbHbBIC PEaKIMH.

Honnas xummueckas cBa3b. Howbl, 06pazoBaHHBIE aTOMaMU METAUIOB U HEMETAJUIOB.
Cxemsl 00pa3oBaHHMs MOHHOW CBS3U Ui GMHApHBIX coenuMHEHHi. MOHHBIE KpHCTATMYECKHE
pereTk: ¥ (GU3NUECKUE CBOMCTBA BELIECTB C ITUM THIIOM peiieTkd. [ToHstre o dhopMynbHO
€AMHUILIC BEIECTBA.

KoBaneHTHas XuMHUeCcKas CBSi3b. JNCKTPOHHBIC M CTPYKTYpHbIC (opmyibl. KopasieHTHas
HenosgpHas cBa3b. CxeMbl 00pa3oBaHMsS KOBAJICHTHOH CBA3M Ui OMHApHBIX COSAMHEHMIA.
MonekynspHbie H aTOMHbIE KPUCTAJUIMYECKUE PELICTKH, U CBOMCTBA BEHIECTB C 3TUM THIIOM
PELIETOK.

ONEeKTPOOTPULIATENBHOCT.  Pan  anmexTpooTpuuarenbHOCTH.  KoBajieHTHast  MOJspHast
XUMUYECKas CBA3b. CxeMbl 00pa3oBaHWsA KOBAJNEHTHOW TIONSAPHON CBS3M IS OHHAPHBIX
coeMHeHNH. MOeKyISIpHbIE U aTOMHbIE KPHCTAJUTMYECKUE PEIIETKH, CBOMCTBA BEIECTB C 3THM
THIIOM PEIIETOK.

Merannueckas XUMHYECKas CBSI3b M METAJUIMYECKas KpUCTaLIMIeckas pewerka. CBoiicTsa
BEIIECTB C 3TUM TUIIOM perueTok. EfuHas mpupoaa XMMHYECKHX CBS3CH.




3aJIJaHHOM MacCOBOM J0JIEH paCTBOPEHHOIO BEIIECTBA WM COAEPIKUT ONPENEIECHHYIO OO
IIpEMECEH.

Peaxiuu pasnoxenus. [Ipencrapnenue o ckopocTy XUMIU4ECKHX peakiuii. Katamm3aTopsl
®epMenThl. Peakiinu coemunenns. Katanutuyaeckyie 1 HEKaTATHTUYECKUE PEaKI[ul, 0OpaTHMEBIE
H HeoOpaTuMbie peaknuy. Peaknuy 3aMmernenus. Ps akTHBHOCTH METAJLIOB, €70 UCIOJIH30BaHKE
JUISL TPOTHO3UPOBAHMSA BOZMOXHOCTH IIPOTEKAHUS PEAKIIUU MEXKIY METAILIAMHU U KUCJIOTaMH,
peakuMi BEITECHEHUS OJHUX META/LIOB U3 PACTBOPOB HX COJIEH APYTUMU MeTaJUIaMu. Peakuu
obMmeHa. Peakiinu HeliTpanu3anun. Y CIOBUS IMPOTEKaHUS peakiinii 0OMEeHa B pacTBOpPax 110
KOHIIA.

THOBI XUMAYECKHX PEeaKIMi Ha IPUMEpE CBOMCTB BOJIbL. Peaknys pa3noikeHus — AIEKTPOIIU3
BOJABL Peaxiyn coequHERNs — B3aUMOJCICTBIE BOJIBI ¢ OKCHAAMH METAJUIOB ¥ HEMETAIIOB.
YcnoBue B3anMOACHCTBHS OKCHJIOB METAJUIOB ¥ HEMETAIIOB ¢ BOJoH. IloHsTHE «THAPOKCHABIY.
Peaknuu 3aMerneHns — B3auMOoIeHCTBIE BOABI ¢ MeTaiaMu. Peakiin oOMeHa — ruipou3
BEILECTB.

demoncrpanuu. [Ipumeps! puzndeckux sSBNeHUit: a) IiaplieHre napaduHa; 6) BO3roHKa HOJA
i OeH30MHOM KHMCIIOTHI; B) paCTBOPEHHE OKPANICHHBIX COJIei; I') quddy3us AyIHACTHIX
BEIIECTB ¢ IOPAIIEH JTaMIIOYKY HakanuBaHus. [IpuMepsl XUMIUECKUX SIBIICHUH: a) rOpeHne
Maruus, pocdopa; 6) B3auMoneHcTBIE CONMTHON KHCIOTH C MPaMOPOM HJIH MEJIOM; B)
noiy4yeHue ruapokcuaa meau (1); r) pactBopenue moay4eHHOTO THAPOKCHAA B KACIOTAX; II)
B3auMozpercTre okcuna Merd (1) ¢ cepHOI KUCITOTOH 1pH HArpeBaHUH; €) Pa3IOKEHHE
IIepMaHTraHaTa Kajius; X) pa3jiodkeHHe IEPOKCH I BOJOPOA € IIOMOINBIO JUOKCH IA MapraHiia u
KaTasiaszbl KapTodens i MOPKOBY; 3) B3aUMOACHCTBHE pa30aBICHHBIX KHCIOT C METaTIaMH.

JlabopaTopnbie onbIThl. 15. [IpokanuBanue Meau B IJIaMEeHH CIIMPTOBKH.
16. 3amemenue Menu B pactBope xsopuna mexu (1) sxenesom.

Tema 5. Ilpaxkrukym 1. IIpocTeiimye onepanyuu ¢ BemecTBoOM

1. IlpaBusna TexHuKE 6€30IIaCHOCTH IIpU padoTe B XUMUYecKoM kabuHeTe. [IpreMsl oOpameHus
¢ 1abopaTopHBIM 00OPYAOBAaHUEM U HarpeBareababIMHA npudopamu. 2. HabntoneHus 3a
U3MEHEHHUAMH, IPOUCXOIAIIUMHE C TOpSIIEN CBEYOH, ¥ UX ONUCAHUE (JIOMANIHUI SKCIEPUMEHT).
3. AHayu3 OYBHI M BOJBI (AOMAIIHuU dKCIepUMeHT). 4. [Ipu3HaKy XUMUYECKHX peaknuii. 5.
[IpuroToBnenue pacTBOpa caxapa M pacuerT €ro MacCOBOHM JOJIHM B pacTBOPE.

Tema 6. PacrBopenne. PactBopsbl. Peakninn noHHOro 06Mena ¥ OKHCJIHTEILHO-
BOCCTAHOBHTE/IbHbIEC PEAKIIUH

PactBopeHue Kak pusznko-xumMudeckuii nporecc. [loHsTHE 0 rEapaTax U
KpHcTajuioruparax. Pactsopumocts. KpHBbie pacTBOPUMOCTH Kak MOJENH 3aBUCHMOCTH
PacTBOPHMOCTH TBEPABIX BEIECTB OT TeMIieparyphl. HacsnueHHbIe, HEHACHINCHHBIE U
IIepeCchIICHHBIC PaCTBOPHL. 3HAYCHHE PACTBOPOB /IS IPUPOIBI ¥ CEIBCKOTO XO3SMCTBA.
IlonsiTie 006 EKTPOIMTHIECKON NUCCOLUAIINH.

DNEKTPOJIMTEI U HEINEKTPOIUTH. MEXaHU3M IHUCCONMAINY NEKTPOJIMTOB C PA3IHYHbIM
XapakTepoM CBs3u. CTENEHb 3IeKTPOIUTHIECKOM aucconuanuy. CAIbHBIE U Cl1a0ble
9NIEKTPOJIUTEL
OCHOBHBIE ITOJIOXKEHHS TEOPHHU INEKTPOIHTHIECKOM qucconmanuu. VIoHHbIe ypaBHEHHS
peakuuii. Peakuuu obmeHa, uayimue 10 KOHIa.

Krnaccudukarus HOHOB U MX CBOHCTBA.

Kucnotel, ux knaccudukanust. Jlucconnaiust KUCIOT | HX CBOKCTBA B CBETE TEOPHH
3NIEKTPONIMTHYECKOR TUCCOnMauy. MonexyspHbIe M HOHHBIC YPABHEHHS PEaKIAi.
BzanMozeiicTBrE KHCIOT ¢ METAIIAMHU. DJIEKTPOXUMHYECKHIN DAl HAPSHKEHUA METAJUIOB.
BzanMozeiicTBHE KHCIOT ¢ OKCHIAMU MeTALIOB. B3aumoeicTBie KUCIOT ¢ OCHOBAHUAMH —
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