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1. llosgcHuTEILHAA 3aNMUCKA

Padouasi nporpaMma cocTaBjieHa HA OCHOBe:

1. ®enepanbuoro 3akona Poccuiickoit denepanuu ot 29.12.2012r. Ne273-DenepanbHoro
3akoHa «O0 obpazoBanuu B Poccuiickoii Deaepamum».

2.®0I'OC ocHoBHoOro 061Iero oopazoanws (mpukas Nel897 or 17.12.10r)

3.IIpumepHOil mporpaMMbl OCHOBHOTO 00111ero 00pa30oBaHUsI 10 XUMUH.

4. Atopckoil mporpammbl 1o xumuu. 8-9 kmaccel. ABropel O.C. T'abpuensn, A.B.
Kymmoga.

5.0cHOBHOII 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO obmiero oopazoanus (OOII
000) MBOY «Cemennuxorckas COLL».

6. Yue6uoro mnmana MbBOY «CemennukoBckas COLL.

PaGouass mnporpamma cocTaBlieHa C Y4eTOM O0OOpYyIOBaHMS LIEHTpa 0Opa3oBaHUS

€CTECTBEHHO-HAay4YHO! HalpaBIeHHOCTH «Touka pocTay.

HEJIU U BAJAYU TTPEJAMETA:

Menn:

OCBOeHHE Ba:KHeHIMX 3HAHUHA 00 OCHOBHBIX MOHATHIX U 3aKOHAX XUMUH, XUMUYECKOU
CHUMBOJIUKE;

OBJIaJleHHe YMEHHMSIMM HaOII0aTh XUMHYECKHE SBJICHHS, MPOBOJUTH XUMHUYECKHIA
HKCIEPUMEHT, MPOU3BOAUTH PACUETHl HA OCHOBE XMMMUYECKUX (POpPMYN BEILECTB U ypaBHEHUU
XUMUYECKUX PEaKLInii;

pa3sBHTHe [I03HABATEJIbHBIX UHTEPECOB M MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEN B Ipoliecce
MPOBEJCHUS XMMHYECKOTO JKCIEPUMEHTa, CaMOCTOSTENIbHOTO MPUOOpETEeHUs 3HAaHUK B
COOTBETCTBUU C BOSHUKAIOIIMMHU KU3HEHHBIMH MTOTPEOHOCTAMU;

BOCNIMTAHUE OTHOIICHUS K XUMHH KaK K OJHOMY M3 (yHIAMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U AJIEMEHTY OOIIeueI0BEYECKOM KyIbTYypHI;

NpUMeHeHHue TOJYYeHHbIX 3HAHUM M yYMeHHi#l a1 Oe30MacHOro HCIOIb30BaHUS
BEIIECTB M MaTepHalloB B OBITYy, CEIbCKOM XO3SiCTBE M Ha MPOU3BOJACTBE, PpEIICHUS
IIPAaKTHUYECKUX 3a/1a4 B IOBCEJHEBHOM JKHU3HU, NMPEAYNPEKICHUS SBICHUW, HAHOCSIIMX BpeEn
3JI0POBBIO YETIOBEKA U OKPYXKAIOLLEH CpEE.

3agauu:

®opMupoBaTh 3HaHMUSI OCHOB XMMHUYECKOM HAYKH - BaKHEHIIMX (PAKTOB, MOHSATHH,
XUMUYECKHUX 3aKOHOB U TEOPHM, XUMHUUYECKOIO A3BIKA;

2. Pa3zBuBaTh yMeHHS HAOMIOAATh U OOBACHATH XUMHUYECKHE SBJICHUS, TIPOUCXOISIINE B
IpUpPOJIE, B 1aOOPaTOPUH, B TOBCEIHEBHOM KU3HU;

3. BeipabareiBaTh yMEHHUsI 00pamaThCsi C BEIIECTBAMH, BBITIOJIHITH HECIIOKHBIC OIBITHI,
co0utro/1as1 MpaBUJIa TEXHUKHU 0€301acHOCTH.

OBIIAA XAPAKTEPUCTUKA ITPEJIMETA:

B cucreme ecrecTBeHHOHaAYy4HOTro 00pa30BaHUS XUMHS KaK Y4eOHBIN MpeIMeT 3aHUMAeT
BaXHOE MECTO B IIO3HAHUU 3aKOHOB MPHUPOAbI, (GOPMUPOBAHUM HAYYHOH KApTHUHBI MHpA,
CO3/IaHMHM OCHOBBI XMMHYECKHMX 3HAHUH, HEOOXOJUMBIX JJIsl TOBCEAHEBHOM >KM3HU, HABBIKOB
3JI0pOBOTO U O€30MacHOro JJIs YelloBeKa U OKpY:Karolllel ero cpeisl o0pasa KU3HHU, a TaKKe B
BOCIIUTAHUU DKOJIOTUYECKON KYJIBbTYPBI.

VYcenemHocTe WM3y4eHUss XUMHH CBSI3aHA C  OBJIAJICHUEM XHMHYECKHM  SI3BIKOM,
coOJIIo/IeHHeM TpaBU 0e30MacHOil paboThl MPU BHIIOJIHEHUH XHMHUYECKOTO 3KCIIEPHMEHTa,
OCO3HAaHMEM MHOTOYMCIIEHHBIX CBA3EH XUMHH C IPYTMMU IIPEAMETAMHU IIKOJIBHOIO Kypca.

[Tporpamma BkIIOYaeT B ceOs OCHOBBI HEOPTaHUYECKOM U OpPraHMYecKoil XHUMHH.
['maBHOIW wmmeel mporpamMMBbl SIBISIETCS CO37aHHWE 0a30BOr0 KOMIUIEKCA OMOPHBIX 3HAHUHM TIO
XUMHH, BBIPAKEHHBIX B ()OPME, COOTBETCTBYIOLIEH BO3pacTy 00yUarouXCsl.




OIMMCAHUE MECTA TIPEJIMETA B YYEBHOM IUJIAHE:

«XUMUS» U3ydaeTcs Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus B KAUeCTBE YUEOHOTO
npeamera B 8-9-x kiaccax. [Iporpamma paccuntana Ha 136 yacoB o yueOHOMY 1u1aHy (2 4acos
B Hegeno B 8-9 kiaccax). YpoBeHb U3y4YeHHUs YIeOHOr0 MaTepuraa - 0a30BbIH.

2. IInanupyemMble pe3y/ibTaThl
[IpenMeTHBIC pe3ynbTATHI IO OKOHYAHUH 8 Kiacca.
Hanpasn | Yuenuk Hayuutcs Y4eHuK noiayyuT
CHUS BO3MO>XHOCTh HAYUHUTHCS
nesaTenbH | [InaHupyeMblie pe3yiibTaThl Ouenka u [Tnanupyemsr | Ouenka u
OCTH CaMOOIICHKa € pe3yJbTaThl | CaMOOIICH
Ka

OCHOBH | ONKCHIBATh CBOMCTBA TBEPABIX, TECTUPOBAHUE; | TPAMOTHO nmaboparo
bIC KUKUX, Ta3000pa3HBIX BEIIECTB, MpaKkTUYeCKHe | oOpamaThCs | pHbBIC
[TOHATHS | BBIIEJSS UX CYIIECTBEHHbBIE paboThI; c OTIBITHI U
XUMHH MIPU3HAKY; UTOTOBAA BEIICCTBAMU | MPAKTUYC
(YpOBeHb | PaCKpPbIBATh CMBICII OCHOBHBIX KOHTPOJIbHAS B CKHE
aTOMHO- | XUMHUYECKHUX ITOHATHH «aTOM), paborta MOBCETHEBH | paOOTHI
MOJIEKYJT | «MOJIEKYJa», «XUMUYECKUI O JKU3HU; JOKJIAJIBI;
SIPHBIX AIEMEHT», «IIPOCTOE BEILIECTBOY, OCO3HaBaTh | COOOLICHH
MPEJICTaB | «CIIOKHOE BEILECTBOY, HEOOXO0UMO | A
JICHUH ) «BaJICHTHOCTBY, UCIIOJIB3YS CTh

3HAKOBYIO CUCTEMY XHMHH, COOTIOCHHS

M300pakaTh COCTaB MPOCTEHUIIINX TIPABHIT

BEILIECTB C TOMOIIBIO XUMUYECKHUX JKOJIOTHYECK

(GhopMyIl U CYITHOCTh XUMHUYECKUX u

peakIuii C MOMOIIBI0 XUMHUECKUX 0e30MacHOro

YpaBHEHUN; MIOBEJICHUS B

BBIYHCIISATH OTHOCHTEIHHYIO OKPY’KarolIlle

MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl i

BEIIIECTB, a TAK)KE€ MaCCOBYIO JIOJIIO MPUPOIHOM

XUMHYECKOTO dJIEMEHTa B cpene;

COCITMHEHUSX JUTS OTICHKHU MX pa3BUBAThH

MPAKTUYECKON 3HAYMMOCTH; KOMMYHHKAT

CpPaBHUBATH 10 COCTaBY OKCHUJIBI, UBHYIO

OCHOBaHWUS$1, KUCJIOTHI, COJIH; KOMIIETCHTH

KJIacCCU(UIUPOBATH OKCHUJIBI U OCTb,

OCHOBaHUS TI0 CBOMCTBaM, KHCIIOTHI UCIIONTB3YSI

Y COJIM TI0 COCTaRY;, cpencTsa

MOJIb30BaThCs 1a00PaTOPHBIM YCTHOH U

000pyI0BaHUEM U XUMHYECKOM MUCHbMEHHON

IIOCY10H; KOMMYHUKaI[

MIPOBONTH HECIOXKHBIC XUMHUECKUE WU TIpU

OTIBITHI U HAOTIOICHUS 32 pabote ¢

W3MCHCHUSMHU CBOMCTB BEIIIECTB B TEeKCTaMU

Mpoliecce UX MPEBPAIICHHI; yueOHUKa U

coOJr01aTh MpaBUiia TEXHUKU JTOTIOJTHUATE

0€30MMacCHOCTH TIPH MPOBEICHUU BHOM

HaOJII0JICHUH U OTIBITOB; JTUTEPATYPOU

pa3jiniaThb SKCIICPUMCHTAIILHO




KHUCIIOTHI U HIENOYH, Ob3YSCh CIIPaBOYHBIM
WHIUKATOPaMH; u
0CO3HaBaTh HEOOXOUMOCTh TabIuuamu,
coOuroIeHHst Mep Oe30MaCHOCTH MPH IPOSIBIIATH
oOpallleHuu C KUCJIIOTaMH U TOTOBHOCTb
IeJI0YaMHu. K YBOKCHUIO
WHOW TOYKH
3peHus npu
00CyXICHUHN
pe3yabTaToOB
BBIMIOJTHEHHO
i paboTHI
[Meproan | kmaccUPUIIUPOBATH XUMUYECKUE TECTUPOBAHUE; | OCO3HABATh naboparo
YecKui AJIEMEHTHI HA METaJIbl, HEMETAIUIbI, | MPAKTUYECKUE | 3HAUYCHUE pHBIE
3aKOH U | AJIEMEHTBI, OKCUJIbI U TUIPOKCHIbI paboTHI; TEOPETUYECK | OMBITHI U
MEePUOIN | KOTOPHIX aM(bOTEpPHBI, 1 HHEPTHBIC UTOTOBAs WX 3HAHUU MpaKTH4ie
yeckas 3J€MEHTHI (Ta3bl) JIJIs1 OCO3HAHUS KOHTPOJIbHAS | JJIst CKHE
CUCTeMa | BaYKHOCTH YIOPSAI0UYEHHOCTU paboTta MPAKTUYECKO | pabOThI
XMMHYEC | HAYYHBIX 3HAHUM; u JIOKJIaabl;
KHX PacKpbIBaTh CMBICI MIEPUOIUYECKOTO JESITeNbHOCT | COOOIICHU
aneMeHT | 3akoHa [[.M.MeHneneena; U 4eJIOBeKa; | A
oB JI. I. | omuceiBaTh U XapaKkTepH30BaTh OIHCHIBATh
Menzene | TabIu9HYIO GOPMY IEPUOANISCKON W3YYCHHBIC
eBa. CUCTEMbI XUMUYECKUX JIEMEHTOB; OOBEKTHI KaK
CrpoeHu | XapakTepu3oBaTh COCTaB AaTOMHBIX CUCTEMBI,
e SlIep U pacrpeaeneHue ynucia PUMEHSIS
BEILIECTB | AJICKTPOHOB I10 JIEKTPOHHBIM CJIOSM JIOTUKY
a aTOMOB XMMHYECKUX 3JIEMEHTOB CHUCTEMHOTO
MaJIbIX TIEPUOJIOB MTEPUOIUUECKON aHaM3a
CUCTEMBI, a TAK)KE KaJIHsI U KallbLIUs;
pasnuyaTh BUJIBI XUMUUYECKOU CBSI3U:
HMOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO,
KOBJICHTHYIO HETIOJSIPHYIO U
METAITNYECKYIO; U300pakaTh
AJIEKTPOHHO-UOHHBIE POPMYJIBI
BEIIECTB, 00pa30BaHHBIX
XUMUYECKUMH CBSI3SIMU PA3HOTO
BUJI;
BBISIBJIATH 3aBUCHUMOCTb CBOWCTB
BEIIIECTB OT CTPOCHUS UX
KPUCTAJUTMYECKUX PELIETOK:
WOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX,
METaJUIMYECKUX
MHOr0006 | OOBSICHITH CyTh XUMHUUYECKHUX TECTUPOBAHUE; | COCTABIATh nmabopato
pasue MPOLIECCOB U UX MPUHLIUINHAATILHOE MPAKTUYECKUE | MOJIEKYJSIPH | pHBIE
XUMHUYEC | OTJIMYKE OT (PU3UUECKUX; paboTHI; bI€ U TIOJTHBIE | OTBITHI U
KHX Ha3bIBATh MPU3HAKHU U YCIOBUS WUTOroBast HMOHHBIE MpaKkThue
peakmuil | MPOTEKaHUSI XUMUYECKHUX PEaKlUid; | KOHTPOJIbHAsI | YpaBHEHUS CKHE
yCTaHABIUBATh MPUHAICKHOCTh paborta mno paboTsI
XUMHUYECKON PEaKIuu K COKpAIIEHHBI | TOKJIAIBI;
onpeneaéHHOMY TUITY 10 OJTHOMY U3 M HOHHBIM CO001IeHU
KJIACCU(PMKAIIMOHHBIX MPU3HAKOB: ypaBHEHUSIM; | 5




1) mo 4Kciy U COCTaBy UCXOTHBIX MIPOrHO3UPOB

BEIIECTB U MPOYKTOB PEaKIUU aTh

(peakuuu COeMHEHMS, PA3JI0KECHHUS, pe3yNbTaThI

3aMeIIeHUS 1 OOMEHA); BO3JICHCTBUS

2) 10 BBIICJICHHUIO WJIK TTOTJIOIICHHIO pa3IMYHbIX

TEIUIOTHI (peaKLUU ¢akTopoB Ha

9K30T€PMHUUECKHE U M3MEHEHUE

SHJOTEPMUUYECKHE); CKOpPOCTH

3) 10 U3MEHEHHUIO CTETEHEH XUMHYECKON

OKUCJICHUS XUMUYECKUX IJIEMEHTOB peaxiuu;

(peakuuu OKUCIUTEIHHO-

BOCCTAHOBUTEIIbHBIC); MIPOTHO3UPOB

4) o 0OpaTUMOCTH TIpoLecca aTh

(peakuuu oOpaTHUMBIC U pe3ynbTaThl

HEOoOpaTUMEbIe); BO3JICUCTBUS

Ha3bIBaTh (PaKTOPHI, BIUSIIONINE HA pa3IMYHBIX

CKOPOCTh XUMUYECKUX PEaKIIHil; ¢bakTopoB Ha

Ha3bIBaTh (PaKTOPHI, BIUSIIONINE HA CMeIlleHne

CMeIlleHne XUMUYECKOTO XHUMHYECKOTO

paBHOBECHS; paBHOBECHS.

COCTaBJISTh ypaBHEHUS

ANIEKTPOIUTUIECKOHN AMCCOUAIIH

KHCIIOT, IIeNIOUeH, CONeii;

TIOJTHBIE M COKpPAIIEHHBIC HOHHBIE

ypaBHEHHUS peakinii oOMeHa;

YpaBHEHHSI OKUCIUTEILHO-

BOCCTaHOBUTEJIbHBIX PEAKIUi;

MIPOTHO3UPOBATH MPOTYKTHI

XUMHUYECKHUX PEAKIIH 10

(hopmynaM/Ha3BaHUSIM UCXOTHBIX

BEIIIECTB;

OTIPEIENIATH NCXOJHBIE BEUIECTBA 110

(dbopMynaM/Ha3BaHUSAM MPOTYKTOB

peaKiuu;

BBISIBJISITH B IpoIlecce

AKCIIEPUMEHTA MPU3HAKH,

CBHJIETEIILCTBYIONIHE O MMPOTEKAHUH

XUMHYECKON peaKIlvy;

MIPUTOTOBIISATH PACTBOPEHI C

ONpeAeIEHHON MaCCOBOM J0JIEH

PacTBOPEHHOTO BEIIECTBA;

OTIPEIETISATH XapaKTep CPEIbl BOAHBIX

pPacTBOPOB KUCIIOT U IIEI0YEHN MO

W3MEHEHUIO OKPACKU HHIIUKATOPOB
MHOro00 | onpeaensTs NPUHAICKHOCTD TECTUPOBAHUE; | MPOTHO3HPOB | T1aboparo
pasue HEOPTaHMYECKUX BEIIECTB K OTHOMY | MPAKTHYECKUE | aTb pHBIC
BEIIECTB | U3 U3YYCHHBIX KIACCOB/TPYIII: paboTHI; XUMHYECKHE | OMBITHI U

METaJUTbl 1 HEMETaJIJIbl, OKCHJIBI, UTOTOBas CBOWCTBA MIPaKTHYC

OCHOBaHWUS$1, KUCJIOTHI, COJIH; KOHTPOJIbHAsl | BEIIECTB HA | CKHE

COCTaBJISITH ()OPMYITBI BEIIECTB 11O pabora OCHOBE HUX paboThI

WX Ha3BaHUSM; ONPENETATh cocraBa u JTOKJTaJIBI;

BaJICHTHOCTH ¥ CTETIEHb OKHUCIICHUS CTPOCHUS; COOOIIeHN




3JIEMEHTOB B BEIIIECTBAX; COCTABIATh
(hOopMyIIbI HEOPTaHUIECKUX
COCIMHEHMH I10 BAJICHTHOCTSIM U
CTETICHSIM OKHCJICHHUS 2JIEMEHTOB, a
TaKXKe 3apsiiaM HOHOB, YKa3aHHBIM B
TabJIUIIEe PACTBOPUMOCTH KHUCIIOT,
OCHOBaHUH U COJICH;

Ha3bIBaTh OOIINEC XUMHYCCKUC
CBOMCTBA, XapaKTEPHBIE JI TPYIII
OKCHJIOB: KHCJIOTHBIX, OCHOBHBIX,
aM(pOTEPHBIX;

Ha3bIBaTh OOIIUE XUMUYCCKHE
CBOWCTBA, XapaKTEepHbIC JJIs
KakJ0T0 U3 KJIaCCOB
HEOPraHWYECKUX BEILECTB: KUCIOT
OCHOBAaHHUI COJICH;

MPUBOJIUTH TPUMEPHI PEAKIIHA,
MOATBEPKIAIOIINX XUMUYECKHE
CBOMCTBA HEOPTAHUYECKUX BEIIECTB:
OKCHJOB, KHCJIOT, OCHOBAaHHH U
COJICH;

OTPEIEIATh BEUIECTBO-OKUCITUTEIb U
BEIIECTBO-BOCCTAHOBUTEIH B
OKHCIITEIIbHO-BOCCTAHOBUTEILHBIX
peaKusIX; COCTaBISATh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIHHBIN

OanaHc (1715 U3YYEHHBIX peaKIInii)
0 TIPEIJIOKEHHBIM CXeMaM
peaxiuii; IpOBOAUTH JTa0OpaTOPHBIE
OTIBITHI, TIOJITBEPIKIAIOIITHE
XMMHUYECKHE CBOICTBA OCHOBHBIX

KJIACCOB HEOPTaHMYECKHUX BEIIECTB

BBISIBJIATD i
CYIIECTBOBAH
ne
FeHETUYECKO
5
B3aHMMOCBS3U
MEXITY
BEIECTBAMU
B psaay:
pocTOe
BCIECTBO —
OKCHJ —
THJIPOKCH]T
— COJIb

HpeI[MeTHBIe PE3YIbTATHI 10 OKOHYAHUHN 9 knacca.

HampaBnenus | YueHuk Hayuurcs Y4eHUK NOIyYuT BO3MOKHOCTb
JEeATEIbHOCT Hay4HUThCS
u [Inanupyemsblie Onenkaun | Ilnanupyemsle OueHka u
pe3yJIbTaThI CaMOOLICHK | pe3yJIbTaThl CaMOOIICH
a Ka
OcHoBHbIE XapaKTepU30BaTh TECTUPOBAH | IIOHUMATh CMBICIT U nabopato
TTOHATHSA BEILIECTBA 10 COCTABY, ue; HE00XO0IUMOCTh pHBIE
XUMUU CTPOEHUIO M CBOMCTBAM, | MpakTH4YeC | COOIIONEHUS OIIBITHI U
(YpoBeHb YCTaHaBIIMBATh KHe MIpeANCaHu, IIpaKTH4e
aTOMHO- MIPUYUHHO- paboThI; [IPEAJIaracMbIX B CKHE
MOJIEKYJIIPH | CJIEACTBEHHBIE CBSI3U HATOrOBast MHCTPYKIUSAX 110 paboThI
BIX MEXIy JaHHBIMU KOHTPOJIBH | UCIIOJIb30BAHUIO JIOKJIaJbl;
MIPEACTABIIEH | XapaKTEPUCTUKAMHU ast paboTa | JIEKapCTB, CPEACTB cooO11eHn
ui) BEILECTBA; OBITOBOM XMMHUU U 1p.; | 4
OIUCBIBATH COCTAB, HCITOJIb30BAaTh




CBOICTBa U 3HaUCHUE (B
MpUpoJIe U
MPaKTUYECKOU
NEATEIIbHOCTH YeJI0BEKa)
MPOCTHIX BEIIECTB —
KHCJIOPO/JIa U BOAOPO/A;
JaBaTh CPAaBHUTEIHHYIO
XapaKTEPUCTUKY
XAMHUYECKHX DJIEMEHTOB
M BaXKHEHIITNX
COETUHEHUN
€CTEeCTBEHHBIX CEMEIICTB
I[EJIOYHBIX METAJIJIOB U
rajorcHOB

puoOpeTEHHBIE
KITFOUEBBIC
KOMIIETEHTHOCTH TPU
BBITIOJTHCHUH
HCCJIEIOBATEIBCKUX
MIPOEKTOB TI0 U3YYCHUIO
CBOIICTB, CITIOCOOOB
MOJTyYCHUS U
pacrno3HaBaHUs
BEIIECTB; 00HLEKTUBHO
OILICHUBATh
UHPOPMALIUIO O
BEIIECTBAX U
XUMHYECKHX TIPOIECCaXx,
KPUTHYECKH OTHOCUTHCS
K TICEBJIOHAYYHOU
uHpopmanuu,
HeZ00pOCOBECTHOM
pekiame, Kacarolencs
UCIIOJIb30BaHUS
Pa3IMYHBIX BEIICCTB.

[Iepnonnueck
Wi 3aKOH U
MEPUONYECK
as cucTema
XUMHYECKUX
3J1eMeHTOB /1.
.
Menpeneena.
Crtpoenue
BENIECTBA

XapaKTepU30BaTh
XUMHUYECKHE IIEMEHTHI
WX COCJIMHCHUS Ha
OCHOBE TIOJIO’KEHUS
JJICMEHTOB B
MIEPUONYECKON CUCTEME
1 0COOEHHOCTEMN
CTPOCHHS X aTOMOB;
OIMCHIBATH OCHOBHBIC
ATanbl OTKPBITH
J.N.MeHneneeBsiM
MIEPUONIECKOT0 3aKOHA
Y NIEPUOTUYECKON
CUCTEMbI XUMUYECKUX
3JICMEHTOB, KU3Hb U
MHOT000Pa3HYI0
HAy4YHYIO JIeATeIHbHOCTh
Y4€HOTO;
XapaKTepU30BaTh
Hay4yHOE U
MHPOBO33PEHUYECKOE
3HaYEHUE
MEPUOINYECKOTO 3aKOHA
U IIEPUOINYECKON
CUCTEMBI XUMHUYECKUX
AJIEMEHTOB
J.N.Menneneena;
OCO3HaBaTh HAyYHBIC
OTKPBITHS KaK pe3yJIbTaT
JUTUTETHHBIX
HaOJIIOIEHUH, OITBITOB,

TECTUPOBAH
ue;
paKkTu4ec
Kue
paboTHI;
UTOTOBAsI
KOHTPOJIbH
ast pabota

MIPUMEHSATH 3HAHUS O
3aKOHOMEPHOCTSIX
MIEPUOINYECKOMN
CHUCTEMbI XUMHUYECKUX
3JIEMEHTOB JIJIA
00BsCHEHUS U
MPEIBHUICHUSI CBOMCTB
KOHKPETHBIX BEUIECTB;
pa3BUBaTh
UH(POPMALMOHHYIO
KOMITIETEHTHOCTh
MOCPEACTBOM
yrayOneHus 3HaHUM 00
HUCTOPHUH CTAHOBJICHUS
XUMHUYECKOW HAYKH, €€
OCHOBHBIX ITOHSATHH,
MEPUOINYECKOTO 3aKOHA
KakK OJHOTO U3
BOKHEHIINX 3aKOHOB
MPUPOJIBI, a TAKKE O
COBPEMEHHBIX
JOCTH>KEHUSIX HAYKU U
TEXHUKH

naboparo
pHbIE
OITBITHI U
MPaKTHYC
CKHE
paboThI
JIOKJIaJIbI;
COO0O01IeHU
s




HAay4YHOU MOJIEMUKH,
MPEoI0ICHUS
TPYAHOCTEH U COMHEHUH.

MHuoroo0pa3 | cOCTaBJIsTh YpaBHEHHS TECTUPOBAH | IPUBOJUTH IIPUMEPHI nabopato
ue peaxkuuii, ue; peakuuii, pHBIE
XUMHAYECKHX | COOTBETCTBYIOIIUX NPaKTU4eC | MOATBEPIKIAIOIINX OIIBITHI U
peakuuii M0CJIeI0BATEIbHOCTH KHe CYIIECTBOBaHHE MPaKTH4e
(«urerrouke») padoTHI; B3aUMOCBSI3U MEXKTY CKHE
MIpeBpALCHUI HUTOTOBAs OCHOBHBIMH KJIaCCaMHU paboThI
HEOPTraHUYECKUX KOHTPOJIbH | HEOPTraHMYECKHX JIOKJIAJIbI;
BEIIECTB PA3TUIHBIX ast pabotra | BENICCTB CO00IIeHN
KJIaCCOB; MIPOBOJIMTH s
KaueCTBEHHBIC PEaAKIIHH,
MIOJITBEPIKTAOIITHEC
HaJIM4YUe B BOJIHBIX
pacTBopax BEUICCTB
OTJICIBHBIX KATHOHOB U
AQHHOHOB.
MHuoroo6pa3 | oOBSICHATH TECTUPOBAH | MPOTHO3UPOBATH naboparo
Ue BEIICCTB 3aKOHOMEPHOCTH ue, CHOCOOHOCTH BEIIECTBA | PHBIC
M3MCHCHUS QU3NYCCKUX | IPAKTHYEC | MPOSBISATH OIIBITHI U
Y XUMUYECKUX CBOMCTB | KHUE OKHUCITUTEIbHBIC WU MPaKTHYC
MIPOCTHIX BEIIESCTB paboTsr; BOCCTAaHOBUTEIILHBIC CKHe
(MeTaJI0B U UTOTOBast CBOWCTBA C YUETOM paboThI
HEMETAJJIOB) M UX KOHTPOJIbH | CTENICHEH OKUCIICHHS JTOKJIA/IbI;
BBICIINX OKCHJIOB, ast paboTa | 3JIIEMEHTOB, BXOJISIIUX B | COOOIIECHH
00pa3oBaHHBIX €ro COCTaB; s

AJIEMEHTaMHU BTOPOTO U
TPETHETO MEPHOIOB;
MIPOBONTH
71a00paTOPHBIE OTIBITHI
0 MOJTYYEHHUIO U
coOupaHuto
ra3000pa3HbIX BEIIECTB:
BOJIOPOJ1a, KHCIIOPO/a,
YTJIEKHUCIIOTO rasa,
aMMHaKa;

COCTaBJISTh YpPaBHEHUS
COOTBETCTBYIOIIUX
peakiui.

XapaKTepu30BaTh
oco0ble CBOMCTBA
KOHLIEHTPUPOBAHHBIX
CEpHOM M a30THOM
KHCJIOT; IPUBOJIUTH
IIPUMEPBI YpABHEHUI
peaxkuui, Jexalunx B
OCHOBE IIPOMBIIIIIEHHBIX
CHOCOOOB MOTyYEHHS
aMMUakKa, CepHON
KHCJIOTBI, YyT'yHa U
CTaJIN; OMMCHIBATh
buznyeckue u
XUMHUYECKHE MPOLIECCHI,
ABJIAIOIINECS YaCThIO
KpyroBOpOTa BEIIECTB B
IIPUPOJIE;
OpraHU30BBIBATH,
IIPOBOAMTD
YUEHUYECKHE TPOECKTHI
10 UCCIIEI0BAHUIO
CBOMCTB BEIIIECTB,
MUMEIOLINX BAXKHOE
MIPAKTHYECKOe
3HAUYEHHUE.




JInyHOCTHBIE M MeTampeAMeTHbIe Pe3yJabTAThl

Bua YYJ BbInyCKHUK Hay4YHTCH BbINyCKHUK MOJTy4YHT
BO3MOKHOCTh
HAYYHUTHCHA
Juunocmuuole l)BocIMTaHHE  POCCHMCKOM  TI'PAKIAHCKOW | BBITYCKHUK IOTYyYUT
YHuUusepcaibHbvle UJCHTUYHOCTU: TATPUOTH3Ma, JIOOBM  © | BOSMOXHOCTB AJIst
yueonuvie 0eicmeus | ypayenug x OTeuecTBy, UyBCTBA ropaocTH 3a | POPMMPOBAHMS:

cBolo Poauny, mpoumuioe U Hacrosllee

MHOI'OHAIIMOHAJILHOT O HapoJa Poccuu;

OCO3HaHHeE cBOEH STHUYECKOU

MNPUHAJJIC)KHOCTH, 3HAHHUC MCTOPHH, A3bIKA,
KYJBbTYPbI CBOCTO Hapoaad, CBOCIo Kpas, OCHOB

KYJBbTYPHOI'O HacCJICaAus HaApOAOB Poccun m

YCJIOBCYCCTBA; YCBOCHUC TI'YMAHHUCTHUYCCKUX,
ACMOKPAaTUICCKHUX 41 TpaguLIUOHHBIX
HCHHOCTef/'I MHOI'OHAaIlMOHAaJIbHOI'O

poccHiicKoro oO0IIeCTBa; BOCHUTAHUE YYBCTBA
OTBETCTBEHHOCTH U A0Jra nepen Ponunou;

2) GopMHpOBaHUE OTBETCTBEHHOTO OTHOLICHMS
K Y4YEHHIO, CIIOCOOHOCTH
00yJaroImuxcs K CaMOpa3BUTHIO "

CaM006paSOBaHI/II-O Ha OCHOBC MOTHBAIlMHU K

T'OTOBHOCTH n

00YYCHHUIO U TIO3HAHWIO, OCO3HAHHOMY BBIOOPY
M IIOCTPOCHHUIO AAIBHEMIIEH WHAWBUAYAJIbHON
0aze

TPaeKTOPUU oOpa3oBaHUs Ha

OpPUEHTHUPOBKM B  Mupe mpodeccuii
MpodeCCUOHATIBHBIX MPEANOUTEeHUH, ¢ y4ETOM
[YCTOMYMBBIX TIO3HABATEIbHBIX HHTEPECOB;

3) popMHpOBaHUE LEIOCTHOTO MHPOBO33PEHMUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY  YPOBHIO
[pa3BUTHUS HAyKH M OOIECTBEHHOM INpaKTUKH,
[YYUTBHIBAIOIIETO

SI3EIKOBOE,

COLIMAJIbHOE,  KYJIbTYPHOE,

JTyXOBHOE MHOTO000Opazue
COBPEMEHHOTO MHPA;
4) (hopmupoBaHUe

YBA)KUTCIIBHOT'O u

OCO3HAHHOTO,
T00pOKENATETHHOTO
OTHOIIICHHSI K JPYrOMY YEJIOBEKY, €r0 MHEHHIO,
MHUPOBO33PECHHUIO,  KYJIBTYpE, BEpe,

Ppa)I(I[aHCKOﬁ no3unuu, K UCTOpHUHU, KYIIBTYpPC,

A3BIKY,

PEINIrun, TpaguuuiaM, A3bIKaM, OCHHOCTAM

HapoaoB Poccun m HapogoB MHpPa; TOTOBHOCTH
M CHOCOOHOCTM BECTH JAHAOT C JIPYrUMHU
VIFOABMHU U JOCTUT'aTh B HEM B3aMOIIOHUMAaHUA,
5) OCBOCHHE COLMAIbHBIX

HOpM,  IIpPaBUI

MOBEJEHUs, poJied B (OPM COLMATIBHON >KU3HU

* BBIpa)KECHHOM
YCTONYMBON yueOHO-
MIO3HABATEJIbHON
MOTHUBALIUU U UHTEpECca
K

YUEHHIO;

* TOTOBHOCTH K
caM000pa3oBaHUIO U
CaMOBOCIUTAHUIO;

* aJICKBaTHOM
MO3UTUBHOU
CaMOOLICHKHU U -
KOHLICTILINY;

* KOMIIETEHTHOCTH B
peanu3anuy OCHOB
rpaXk1aHCKOM
UJCHTUYHOCTH B
MOCTYIKaX U
JeATEIbHOCTH;

* MOPaJILHOTO
CO3HaHHUS Ha
KOHBEHITHOHAIBHOM
YPOBHE, CHOCOOHOCTH
K PEIICHUIO
MOPAJIbHBIX IUJIEMM
Ha OCHOBE

y4€Ta NO3ULUI
YYaCTHUKOB JTUIEMMBI,
OpUEHTAILINH Ha UX
MOTHBHI M UyBCTBA,
YCTOWUYUBOE
CJICIOBAHHE B
MOBEJCHUU
MOpPaJIbHBIM HOpMaM U
S3TUYECKUM
TpeOOBAHUSM;

* SMIATHH KaK
OCO3HAaHHOTO
MOHUMAaHUS U
COTIEPEKUBAHUS
YyBCTBaM JIpyTHUX,
BBIpAXAIONIEHCS B
MOCTYIIKaX,
HaIpaBJIEHHBIX Ha




B rpynnax " COOGH_ICCTBaX, BKJIFOYast B3pOCHLIe
1 COLMAJIbHBIE COOOIIECTBA;
CO3HAaHUA nu

6) pasBUTHE  MOpPAJIBHOTO

KOMIICTEHTHOCTH B  PEIICHUM  MOpPAIbHBIX
npoOJieM Ha OCHOBE JIMYHOCTHOTO BBIOOpA,
(opMHpOBaHHWE  HPABCTBEHHBIX YYBCTB U
HPABCTBCHHOTO IIOBEIEHHs, OCO3HAHHOTO W
OTBETCTBCHHOTO OTHOIIEHUS K COOCTBEHHBIM
[OCTYITKaM;

7) bopmupoBaHue
KOMITETCHTHOCTH B

KOMMYHUKATUBHOU
oOIIeHIH
M COTPYAHHUYECTBE CO CBEPCTHUKAMHU, NETHMU
CTaplIero U MJaJlIero BO3pacTa, B3pOCIbIMU B
mpoiiecce  00pa3oBaTENbHOM,  OOILIECTBEHHO-
[OJIE3HOMH, y4eOHO-UCCIIEe0BATENbCKOH,
TBOPYECKON M IPYTUX BUIOB JCSITEIHHOCTH;
8) oco3HaHHWE 3HAUCHHUS CEMbH B KH3HH
yesoBeKa M OOLIecTBa, HPHUHITHE IIEHHOCTH
CEMEMHOMN )KU3HU, YBAXKUTEIBbHOE U 3a00TINBOE
OTHOIIIEHHE K YWIEHaM CBOEH CEMbHU;

9) pa3BUTHE SCTETHYECKOTO CO3HAHUS Yepe3
OCBOEHUE XYI0KECTBEHHOI'O HACJIEUs
HaponoB Poccun u Mupa, TBOpUECKOU
JESATEIIBHOCTH ACTETUYECKOI0 XapaKTepa.

TIOMOIIb
oOecrieyeHue
OJraronoJTyqusi.

Pezynamuenuvle
YHUeepcanvHble
YyueodHvie Oelicmeus

® AHAJIM3UPOBATH
IIJIAHUPOBATH
pe3ynbTaThl,

® UJICHTUPUIINPOBATH coOCTBEHHbIE
pOOJIEMBI U OTIPEEIIATH TTIaBHYIO MPOOIEMY;

® BBIJIBUTaTh BEPCUM pEIICHUS MPOOJIEMBI,
(dbopMynupoBaTh THIOTE3bl, MPEABOCXUIIATH
KOHEUHBIN pe3yJbTaT;

®CTaBUTh 1E/b JCATCIBHOCTH HAa OCHOBE
OIpe/ielIeHHOW MpoOIeMbl M CYIIECTBYIOIUX
BO3MOXKHOCTEI;

¢ popmynupoBaTh yueOHbIE 3aJ]aUul KaK I1aru
JOCTHIKCHUS IIOCTaBJICHHOU LEIH
JIeATEIbHOCTH;

© 000CHOBBIBATh  1IE€JIEBBIE OPUEHTHUPBHI U
IIPUOPUTETBI  CCBUIKAMM  HAa  IIEHHOCTH,
yKa3plBags U OOOCHOBBIBas  JIOTHYECKYIO
ITOCJIEI0BATEIbHOCTh I1Ar0B;

® OIpeeNATh AEHCTBHE(S]) B COOTBETCTBUH C
yueOHoO " O3HaBaTeIbHONI 3ajaueit,
COCTaBIIATh aIrOpUTM JNENCTBUAN B
COOTBETCTBUHU C Yy4eOHOW M IO3HABaTEIbHOMN
3ajayei;

© 000CHOBBIBATh U OCYIIECTBISATH BBIOOP

CYILIECTBYIOIIINE u
Oynymue  oOpa3oBaTelbHBIE

HanOosiee 2 (PEKTUBHBIX CIIOCOOOB peIIeHUs

CaMOCTOSITEITLHO
CTaBUTh HOBBIE
y4eOHBIE 1eJIH U
3a/1a4i;

* IOCTPOCHHIO
KU3HEHHBIX TJIAHOB
BO BPEMEHHOMU
MIEPCIIEKTHBE;

* 1P TUTAHUPOBAHUHT
TOCTHKEHUS TIeNei
CaMOCTOSITEIILHO,
MOJTHO U aJIeKBAaTHO
YUUTHIBATh YCIIOBUS H
CpeaCcTBa UX
JOCTHKCHHUS;

* BBIJICIIATH
abTepHATHBHBIC
CIOCOOBI TOCTHKEHUS
LeIH U BEIOUpATh
Hauboee

3¢ dexTuBHBIN crI0CO0;
* OCHOBaM
CaMOPETYJISIINH B
yueOHOI 1
MO3HABATEIbHON




y‘Ie6HBIX 1 ITO3HaBaTCJIbHBIX 3a1a4,
.OHpeIICHHTL/HaXO,Z[I/ITB, B TOM 4YHCIIC U3

HpeIIJIO)KeHHbIX BapI/IaHTOB, YCJIOBI/HI JUUIA
BBITIOJTHCHUS Y4eOHOM W  TO3HABATEIbHOM
3a/1a4u;

® BHICTPAaWBaTh  JKU3HCHHBIC  IUIAHBI  HA

KpaTKOCpouHoe Oynyinee (3asBisTh LiEJeBbIC
OPUEHTHPBHI, CTABUTH AJICKBAaTHbIC UM 3aJ[a4l U

npejaaraTb JeUCTBHS, yKa3bIBas "
000CHOBBIBas JIOTHYECKYIO
HOCJIEIOBATEIBHOCTD LIaroOB);

o BBI6I/IpaTB u3 MPCAJIOKCHHBIX u
CaMOCTOATENIPHO HUCKaTh  CPENICTBA/PECypChI
AJI pCUICHU A 3azlaq1/1/ JOCTHOKCHUA LICIIN,

®COCTABJIATh IUJJAH pEIIeHUs pOOIeMbI
(BBITIOJIHEHUS IIPOEKTA, IIPOBEAECHUA
UCCIIEJOBAHHSA);

® OPENENIATh IMOTEHIHAIBHBIE 3aTPyIHEHUS
OpU pElICHUH Y4eOHOW M TIO3HABATENbHOM
3aJaud M HaxOIUThb CpeAcTBa i HX
YCTPAHEHUS;

® OIIMCBIBATh CBOM OMBIT, OPOPMIISISL €ro AJis
nepesayy ApyruM JIIOJSM B BUJE TEXHOJIOTMU
pelIeHUs] MPAKTUYECKUX 3a/1a4 ONPEEICHHOTO
KJ1acca;

® [UIAHUPOBaTb U KOPPEKTUPOBATb CBOIO
WH/IUBUYaJIbHYIO 00pa3oBaTeIbHYIO
TPaeKTOPHIO;

e ONpENIENsATh COBMECTHO C TIearoroM U
CBEpCTHUKAMHM  KPUTEpUU  IUIAHUPYEMBIX
pe3yiabTaTOB M KPUTEPHH OIEHKH CBOEH
y4eOHOI 1esTeNTbHOCTH;

ecuCTeMaTH3UpOBaTh (B TOM  YHCIE
BbIOMpATH MIPUOPUTETHBIE) KpUTEpUU

IJIAHUPYEMBIX PE3YNIbTATOB U OLIEHKU CBOEU
JIeSATEIbHOCTH;

®0TOMpaTh MHCTPYMEHTHI JJIS OLIEHUBAHHS
CBOEH JIeATEIbHOCTH, OCYLIECTBIATH
CaMOKOHTPOJIb CBOEH JEATEIBHOCTH B paMKax
NPEUIOKEHHBIX YCIOBUH U TpeOOBaHMIA;

® OLICHUBATH CBOIO NEATENBHOCTb,
apryMEHTUPYsl TPUYMHBI JOCTHIKEHUS WIH
OTCYTCTBHSI INTAHUPYEMOTO PE3yJIbTaTa;

® HAXOAWTb JIOCTATOYHBIE CpEACTBA A
BBITIOJIHEHUS y4eOHBIX JIEHCTBUN B
U3MEHSIOMIEHCS  CUTyallud  W/WiId  TIpU
OTCYTCTBMHM IUIAHUPYEMOTO PE3yJIbTaTa;
epaboTass 1O CBOEMY IIJJaHy, BHOCHUTb
KOPPEKTUBBI B TEKYILIYI JCATEIbHOCTh Ha
OCHOBE aHaJIM3a W3MEHCHUN CUTyaluu Uit
MIOJIYYECHUS 3aIlJIaHUPOBAHHBIX XapaKTEPUCTUK

JeITEILHOCTH B
dopme

OCO3HAHHOI'O
YIIPaBICHUS CBOUM
IIOBEJCHUEM MU
JIEATEIbHOCTBIO,
HaIpaBJICHHOW Ha
JIOCTIIKEHHE
IOCTaBJICHHBIX 1IEJICH;
* OCYILIECTBIISATH
M03HABATEIHHYIO
pedaekcuio B
OTHOILIEHNU JIEUCTBUI
o

pelieHuto y4eOHbIX 1
IM03HABATEJIbHBIX
3a1ad4;

* aJICKBaTHO
OLIEHUBATh
00BEKTUBHYIO
TPYAHOCTh KaK Mepy
(aKTUYIECKOTO HITH
MIPEANOJIaraéMoro
pacxojia pecypcoB Ha
pEIICHHE 3a1a4H;

* aJICKBaTHO
OLIEHUBATh CBOU
BO3MOYKHOCTHU
JIOCTYDKEHHMS 11ETU
onpeaeNIEHHON
CJI0KHOCTH B
Pa3TUYHBIX

chepax
CaMOCTOSITEIILHOM
JIeITEIIbHOCTH;

* OCHOBaM
CaMOPETYJISIHH
SMOILMOHATBHBIX
COCTOSIHUM;

* IpUJIaraTh BOJIEBbIC
YCHITUS U
peooeBaTh
TPYAHOCTH H
NPENSITCTBUS HA TYTH
JOCTYIKEHUS IIeneH




MIPOJIYKTa/pe3yibTaTa;

® YCTAHABJIMBATh CBS3b MEXY MOJy4YEHHBIMU
XapaKTepUCTUKaMH MPOJyKTa u
XapaKTepUCTUKAMM IIpolecca JeATEIbHOCTH,
[0 3aBEpLICHUM JEATEIbHOCTH IpeaJiararb
M3MEHEHUE XapaKTepUCTHUK Mpouecca s
IOJIyYEHUSI  YJIYYIIEHHBIX  XapaKTEPUCTUK
IPOJYKTA;

®CBEpATh CBOU JICWCTBUS C LEJIBIO M, IpHU
HEO0OXOIMMOCTH, UCIPABIIATH OIIMOKH
CaMOCTOSITENIbHO;

® ONpEAENATh  KPUTEPUU  IPABHIBHOCTH
(KOPpEKTHOCTH) BHIIIOJIHEHHS y4eOHOM 3a1auu;

® AHAJIM3UPOBATH u 000CHOBBIBaTh
IIPUMEHEHHE COOTBETCTBYIOLLETO
MHCTPYMEHTApUsl ISl BBIIOJHEHUS Y4eOHOM
3a/1a4u;

© CBOOOJTHO TM0JIb30BaThCSl BBIPAOOTAaHHBIMU
KPUTEPUSIMHU OLICHKU M CAMOOLIEHKH, UCXOJIS U3
HEIM M MMEIOLUXCS KPUTEPHUEB, pas3inyas
pe3yJIbTaT U CIIOCOOBI ICHCTBUH;

® OLICHUBAaTh MPOAYKT CBOEU JAEATEIBHOCTU
M0  33JaHHBIM W/ MU  CaMOCTOSITENBHO
OIpPEEIIEHHBIM KPUTEPUSIM B COOTBETCTBHM C
LEJIbIO IEATEIbHOCTH;

® 000CHOBBIBATH JIOCTUKUMOCTD Lenu
BBIODAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH
CBOMX BHYTPEHHMX PECYpCOB M JOCTYIHBIX
BHEUIHUX PECYPCOB;

¢ pukcupoBaTh M AHATU3UPOBATH JUHAMHKY
cOOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB;

eHa0MIOAATh W AHAIM3UPOBAaTh  CBOIO
yuyeOHYI0 M I03HABaTEJIbHYIO JEATEIHOCTh U
JEeSATENIbHOCTh ~ JPYTHX  OOydYaloIluxcs B
IIPOLIECCE B3aUMOIIPOBEPKH;

® COOTHOCHTHb pe€allbHble U IJIaHUpYyEMblIe
pe3yJbTaThl WHUBUIYaJIbHOU
00pa3oBaTeNbHOW JAEATENIbHOCTH M JeNaTh
BBIBO/IBI;

® [[PUHUMATh PELICHHE B y4eOHOH cuUTyaluu
Y HECTH 3a HETO OTBETCTBEHHOCTD;

® CaMOCTOSITENIBHO ~ ONPENENSTh  IPUYMHBI
CBOET0 ycIllexa WIM HEyclleXa W HaxOJUTh
CrocoOblI BBIX0/1a U3 CUTYallMU HEYCIIexa,

® PETPOCTIEKTUBHO OIIPENEIIATD, KaKue
JEMCTBUS MO pEIICHUI0 y4yeOHOH 3amauu Wiu
nmapaMeTpbl 3THUX JICUCTBUA TPUBEIH K
MOJYYEHHIO MMEIOLIErocs MpOaAyKTa y4eOHOI
JeSITEIIbHOCTH;
JEMOHCTPUPOBATh IMPUEMBl PETYISALHUU
NCUX0(PU3NOIOTHYECKUX/IMOLIMOHATIBHBIX




COCTOSIHUH JIJTs OCTIOKEeHHS D dexTa
yCcToKOoeHus (YCTpaHEHHUsl YMOLIMOHAIBHOM
HaIPsHKEHHOCTH ), () ()eKTa BOCCTAaHOBIICHUS
(ocmabnenHust MPOSIBIICHUN YTOMIICHUS),

s dexra akTHBU3ANMH (TTOBBIIICHUS
NICUXO0(U3HOIOTHICCKON PEAKTUBHOCTH).

Kommynuxamuenuie
YHUg8epcaipbHble
YyueoHvle

delicmeus

® OIIPENEIIATD BO3MO>KHBIE posin B
COBMECTHOM ACATEIBHOCTH;

® II'PaTh ONPEJECIECHHYIO POJIb B COBMECTHOM
JIeATEeIbHOCTH;

® IPUHUMATD MTO3UIIHIO co0eceqHmKa,
MMOHUMAsI TTO3UIIUIO IPYTOro, Pa3INvaTh

€ro peud: MHEHHE (TOYKY  3pCHHS),
JI0Ka3aTeJIbCTBO (aprymeHTHI), (bakThI;
TUIIOTE3bl, aKCUOMBI, TEOPHUH;

® ONIPENIENATh CBOM JICUCTBUS W JCHUCTBUSA

napTHepa, KOTOpPBIE CIIOCOOCTBOBAIM  WIIH
NPEISATCTBOBAIN MIPOJTYKTHBHOM
KOMMYHHKAIHH;

®CTPOWTH  TO3UTHUBHBIC  OTHOIICHHUS B
nporiecce  y4eOHOH W IO3HABATEIbHOM
JCSITeIbHOCTH,

® KOPPEKTHO u apryMEHTUPOBaHHO
OTCTaMBaTh CBOIO TOYKY 3PCHHUS, B JTUCKYCCHH
YMETh BBIJIBUTATh KOHTPapryMEHTHI,

nepedpa3upoBaTh CBOIO MBICIb (BJIaJICHHE
MEXaHU3MOM HKBHBAJICHTHBIX 3aMEH);

® KDUTHYECKH OTHOCUTHCS K CBOEMY MHEHHIO,
C JOCTOMHCTBOM IPH3HABATH OMIMOOYHOCTH
CBOET0 MHEHHA (€cd OHO TaKOBO) H
KOPPEKTHPOBATH €T0;

eIpe/ularath aJbTEPHATHBHOE pEIICHHE B
KOH(DJIMKTHOM CUTYaIlUH;

® BBIJICIISITE  OOIIYIO
JTUCKYCCHH;

® IOTOBApPHUBATHCS O TPABWIIAX M BOMPOCAX
UiE  OOCYXIeHHS B  COOTBETCTBUH  C
IIOCTaBJICHHOM Iepe] TPYIIION 3aaueH;

® OpraHU30BBIBATh y4eOHOE B3aMMOJEHCTBHE
B Trpymne (ompenensaTh  oOmue - Ienw,
pacrpenieNiaTh POJH, JOTOBAPHBATHCS APYT C
JIPYTOM H T. 11.);

® YCTPaHATh B paMKax IHajora pa3pbiBbl B
KOMMYHHUKAIIHIH, 00yCIIOBJIEHHbBIE
HETIOHUMAHUEM/HETIPUSTHEM  CO  CTOPOHBI
cobeceHMKa 3a7a4H, (OPMBI WIIH COJEPKAHUS
Janora.

e OTIpeNeNATh 3a7adyy KOMMYHUKAIIMM U B

TOYKY 3pEHHS B

COOTBETCTBUU C HEH OTOUpaTh peueBble
CPEJICTBA;
e0oTOMpaTh W  HCIOJNB30BaTh  pPEYEBbIC

* YYUTHIBATh U
KOOPAMHHUPOBATH
OTJIMYHBIE OT
COOCTBEHHOM MO3UIIUU
JIPYTUX JIIOAEH B
COTPYJIHUYECTBE;

* YYUTBHIBATh Pa3HbIC
MHEHUS 1 UHTEPECHI U
000CHOBBIBATh
COOCTBEHHYIO
HO3ULIHIO;

* IOHUMATh
OTHOCUTENILHOCTb
MHEHHUH U TOJIXOJI0B K
peLIeHNI0 TPOOIEMBIL;
* IPOJTYKTUBHO
paspeniaTh KOH()IUKTHI
Ha OCHOBE y4éra
MHTEPECOB U MO3ULINI
BCEX

YYaCTHHKOB, TIOMCKA U
OLICHKHU
TbTEPHATUBHBIX
Croco0OB pa3peLIeHus
KOH(JIMKTOB;
JIOTOBApUBATHCS U
MPUXOIUTH K 001IIeMy
PELLEHUIO B
COBMECTHOMN
JeATEeIbHOCTH, B

TOM YHCJIE B CUTYallUH
CTOJIKHOBEHUS
MHTEPECOB;

* OpaTh Ha cebst
WHUINATUBY B
OpraHu3aIu
COBMECTHOT'O JCHCTBUSA
(memoBoE MUIEPCTRO);
* OKa3bIBaTh
TTOAJIEPKKY U
CoJIeficTBHE TEM, OT
KOT'O 3aBHCHT
JIOCTH>KEHHE 1IeJIU B
COBMECTHOMN
JeSATEeIbHOCTH;

* OCYIIECTBJIATh




cpeactBa B IMPOLECCE KOMMYHHUKAUMU C
JPYrUMU JIIOJIbMH (JIMAjJor B Mape, B MaJoi
rpymme u T. 11.);

® [IPE/CTABJIATh B YCTHOM WM IUMCBMEHHOH
dbopMe pa3BepHYTHIN TUTaH

COOCTBEHHOM IE€SATCIBLHOCTH,

e cOONMIOaTh HOPMBI MYONMYHOM peuu u
perjiaMeHT B MOHOJON€ W JUCKYCCUU B
COOTBETCTBUU C KOMMYHUKATUBHOM 3aa4el;

® BHICKa3bIBaTh U OOOCHOBBIBaTH MHEHHE
(cykzmeHue) U 3ampaliuBaTh MHEHHE MapTHEpa
B paMKax JUajora;

® IPUHUMATh pEHICHUE B XOJ€ Juanora u
COTJIaCOBBIBATh €T0 ¢ COOECEAHUKOM;

® C0O3/1aBaTh MMCbMEHHBIE «KJIMIINPOBAHHBIE
U OpPUTMHAJIBHBIE TEKCThl C HCIOJIb30BAHUEM
HEOOXOIUMBIX PEUEBBIX CPEJICTB;

® 1ICII0JIb30BATH BepOaIbHbIC cpencTaa
(cpencTBa JIOTMYECKOM CBS3M) AJSL BBIICIICHUS
CMBICJIOBBIX OJIOKOB CBOETO BHICTYILJICHNUS,

® 1ICTI0JIb30BaTh HEBEPOAIbHBIE CPECTBA WU
HarJIsIIHbIC MaTepHalbl,
MOJIFOTOBJICHHBIE/0TOOpaHHbBIE oz
PYKOBOJICTBOM YUYHUTEIS;

e JleJlaTh OIICHOYHBIN BBIBOJ O JOCTHMIXKEHUU
e KOMMYHUKAIIMK HEMOCPEICTBEHHO TOCIIE
3aBEPILICHUS] KOMMYHUKATUBHOIO KOHTAaKTa H
000CHOBBIBATH €T0.

e [IeJICHAIIPABIEHHO HMCKaTh W HUCIOJIb30BaTh
nH(OPMAaLIMOHHBIE PECYpPChl, HEOOXOIUMBIe
JUISL pelieHusl y4eOHbIX U MPAKTUYSCKUX 3a7a4
¢ nomo1usto cpeacts UKT;

® BHIOMpATh, CTPOUTH U  HCIOJIb30BAThH
a7IeKBaTHYI0 MH(POPMAIMOHHYI0 MOJENb IJIs
nepejaud  CBOMX  MBICJIEH  CpeACTBaMHU

€CTECTBEHHBIX M (OPMAIBHBIX S3BIKOB B
COOTBETCTBUU C YCIOBUSIMU KOMMYHUKAIUU;

® BEIJICTIATH nH(OpPMaAITMOHHBII aCIIEKT
3a/1auu, ONEePUPOBATh JAHHBIMH, UCIIOIH30BAThH
MO/IEJIb PELICHUS 3a/1a4H;

® IICTIOJIb30BAaTh KOMITHIOTEPHBIC TEXHOJIOTHUHU
(BKITIOUAsS BBIOOD aIeKBAaTHBIX 3a7a4e
MHCTPYMEHTAJIbHBIX IPOrPAMMHO-AIIAPATHBIX
CPEICTB M  CEpPBUCOB)  JUIsl  pEIICHHUA
WH(OPMAIIMOHHBIX W KOMMYHHKAI[MOHHBIX
y4eOHBIX 3aJa4, B TOM YHCJIE: BBIUYMCIICHUE,
HaIyMcaHWE IIMCEM, COYMHEHMH, JOKIaJo0B,
pedepaToB, co31aHKe MPE3CHTAINH H JIp.;

® [ICII0JIB30BAaTh MH(MOPMALMI0O €  Yy4YETOM
ATUYECKUX U MPABOBBIX HOPM;
eco31aBaTh MH(GOPMALMOHHBIE  PECYPCHI

KOMMYHHUKATHUBHYIO
pedrexkcuro Kak
OCO3HaHHE OCHOBaHUN
COOCTBEHHBIX
JICUCTBUN U IEUCTBUI
napTHEPA;

* B Ipoiiecce
KOMMYHHUKAIAH
JIOCTaTOYHO TOYHO,
MOCJIEIOBATEIBHO U
MOJIHO TIepe/iaBaTh
HapTHEPY
HEOOXOAUMYIO
uH(GOPMAIIHIO KaK
OpUEHTHP IS
MIOCTPOEHUS ACHCTBHUS;
* BCTyNaTh B JUAJIOT, a
Tak)Ke y4acTBOBATH B
KOJUIEKTUBHOM
00CyX/IeHUU TIPOOIIEM,
y4acTBOBaTh B
JTUCKYCCHH U
apryMeHTHUPOBATh
CBOIO TO3HIIHIO,
BJIQJIETh
MOHOJIOTUYECKON U
TUAJIOTUYECKON
dbopmamu peuu B
COOTBETCTBUHU C
IrpaMMaTHYCCKUMU H
CUHTAKCUYECKHUMHU
HOpMaMH POIHOTO
SI3BIKA;

* CIIEJIOBATh
MOpPaTbHO-ITHUECKUM
U

TICUXOJIOTHYECKAM
MPUHIIUIIAM OOIIECHUS
U COTPYJIHUYECTBA Ha
OCHOBE
YBaKHTEILHOTO
OTHONICHHUS K
napTHEpam,
BHUMAaHUS K TUYHOCTU
JIPYToro, aJICKBaTHOTO
MEXITUIHOCTHOTO
BOCTIPUSATHS,
TOTOBHOCTHU aICKBATHO
pearupoBarth Ha
HYXKIbI APYTUX, B
YaCTHOCTH OKa3bIBaTh
TIOMOIIIb U




pa3HOro TUHA W [ pa3HbIX ayJAUTOPHH,
coOmonarh HMHPOPMAIMOHHYIO THTHEHY W
npaBuiia ”HGOPMAIIMOHHOMN 0€30M1aCHOCTH.

SMOILIMOHANBHYIO
MIOJJIEPKKY MTapTHEPAM
B IIpoIiecce
JIOCTHOKEHHS 001Iei
(<) 05

COBMECTHOM
NeSITeNIbHOCTH,

* YCTpauBaTh

3 exTUBHBIC
TPYIIOBBIE
00CYXICHHS U
obecrnieunBaTh 0OMEH
3HAHUSAMU MEXIY
YJIEHAMU TPYIIIBI JIS
OPUHSITHS

3¢ PEKTUBHBIX
COBMECTHBIX
peuieHui;

* B COBMECTHOM
NESTENIbHOCTH YETKO
dbopMyIUPOBATH LETH
TPYMIBI ¥ TO3BOJISTH
€€ yJacTHHKaAM
POSIBIISITh
COOCTBEHHYIO YHEPTHIO
JUTSL TOCTHXKEHUS ITUX

Hesen.
Ilo3nasamenvnoie ® BBISIBIISITH M Ha3bIBATh MPUYMHBI COOBITHS, | * OCHOBAM
YHuUeepcaivHble ABJIEHUS, B TOM  4YHCIE  BO3MOXKHBIE | PEPIECKCHBHOIO
yueoHvle NpUYMHBI/HauOOIee  BEPOSTHBIE MPUYHHBI, | YTCHUS;
oelicmeus BO3MOXHBIE TTOCIEACTBUS 3aIaHHON MPUYUHBI, | * CTABUTH npooiemy,

CaMOCTOSITENIbHO  OCYILECTBIISAA
CIICACTBCHHEIN aHAIN3;

e JleNaTh BBIBOJ HAa OCHOBE KPUTHYECKOTO
aHaJIM3a pa3HbIX TOYEK 3PEHUs, OATBEPKIATh
BBIBOJ COOCTBEHHOW apryMeHTalMed WiIH
CaMOCTOSITEJIBHO MOJTYYEHHBIMU JAHHBIMH.

e 1peoOpa3oBBIBAaTh MOJECIH C  IENBIO
BBISIBJICHUS OOIIMUX 3aKOHOB, OIPEACIISIONINX
JAHHYIO TIPEIMETHYIO 00J1acTh;

MNPpUINHHO-

® [EpeBOJUTh CJIOXKHYKD IO  COCTaBy
(MHOTOACHEeKTHYIO) nH(pOpMaLIHIO u3
rpau4eckoro WIH (hopManTu30BaHHOTO

(CUMBOJIBHOTO) MPEJCTABIEHUS B TEKCTOBOE, U
Ha000pOT;

® CTPOWTH CXEMy, alTOpUTM JeHCTBHA,
UCTIPABIISITH 17001 BOCCTaHaBJINBATh
HEM3BECTHBIM paHee aJIropuTM Ha OCHOBE
MMEIONIETOCs 3HaHMUs 00 00BEKTE, K KOTOPOMY
NPUMEHSIETCS AITOPUTM;

® CTpOMTH  JOKa3aTelbCTBO:
KOCBEHHOE, OT IPOTHBHOTO;

psIMoE,

apryMEHTHPOBAaTh €&
aKTyaJIbHOCTb;

* CaMOCTOSITEIILHO
IPOBOIUTH
HCCIICIOBAHKE Ha
OCHOBE IPUMCHCHUS
METOJI0B HAOIIOACHUS
¥ DKCTICPUMEHTA,;

* BBIJIBUTaTh THIIOTE3EI
0 CBS3SX U
3aKOHOMEPHOCTSIX
COOBITHIA, TPOLIECCOB,
00BEKTOB;

* OPraHU30BbHIBaTh
HCCIICIOBAHME C LIETBI0
MIPOBEPKH THITOTE3;

* IeNaTh
YMO3aKTFOYCHHUS
(MHIYKTUBHOE U TIO
AQHAJIOTUHN)

U BEIBOJIBI HA OCHOBE




® aHaIM3UPOBATH/pedIEKCUPOBATh  OMBIT | APTYMEHTALMH.
pa3paboTKU U peaju3aluy y4eOHOTO MPOEKTa,
UCCJICI0BAHUS (TeopeTuueckoro,
OMITUPUYECKOT0) Ha OCHOBE TNPEAIOKECHHON
npoOJIEMHON CHUTyalllH, MOCTABICHHOW IEH
W/WIM  3alaHHBIX ~ KPHUTEPHEB  OIEHKHU

IPOYKTa/pe3ybTaTa.

® TIPOBOJAUTH NPUYUHHBIH "
BEPOSTHOCTHBIM  aHANM3  JKOJOTHYECKHX
CUTYaLHi1;

® T[IPOTHO3UPOBATH H3MEHEHHUS CUTYyalluH
IIpU CMEHE JIeHCTBUS OJHOTO (akTopa Ha
neiicTBue apyroro ¢akropa.

3. Conep:xaHue yuyeOHOro npeamera « XuMus»

Copep:xxanue TeM y4eOHOIo Kypca XuMHUH 8 Ki1acca

Beenenne (4 1)

[Ipenmer xumuu, Meroabpl MNO3HAHHUS B XUMHH: HaONIOJAEHHE, DSKCIEPUMEHT,
MojenupoBaHue. VICTOYHMKM XUMHUYecKOW uHGpoOpMalM{, €€ IOJyYeHUe, aHaIu3 W
IPEJICTaBICHUE €TI0 Pe3yIbTaTOB.

[ToHsATHE O XMMHUYECKOM 3JIeMeHTe U (opMax ero CylmecTBOBaHUS: CBOOOJHBIX aTOMax,
IIPOCTBIX U CJIOKHBIX BEIIECTBA

[TpeBpamenust BemecTB. OTINYNE XUMHUUYECKUX peakIUil oT Gpu3nueckux siByieHui. Posib
XUMUH B )KU3HU YelloBeKa. XeMouaus 1 xeMopoousi.

KpaTtkue cBeneHus u3 UCTOPUM BO3HUKHOBEHMS M pa3BUTUsA Xxumud. llepuon anxummuu.
[Tonsitue o ¢unocopckom kamue. Xumuss B XVI B. PasButme xumum Ha Pycu. Ponb
OTEYECTBEHHBIX YYEHBIX B CTAHOBJIEHUU XUMHUECKOW HaykKu — paboTel M. B. JlIomoHoCOBa, A.
M. byrtneposa, /1. 1. Menneneesa.

XVMHYECKasi CHUMBOJIMKA. 3HAKM XMMHYECKHX OJJIEMEHTOB M IPOUCXOXKICHHE HX
Ha3BaHUW. Xumuueckue ¢opmyinbl. MHaekcesl n koddduunentsl. OTHOCUTENbHBIE aTOMHAs U
MOJIEKYJISIPHAsI MacCBhl.

[TpoBeneHne pacyeToB MaccOBOM JIOJIM XMMHYECKOTO 3JIEMEHTa B BEILIECTBE HA OCHOBE
ero (opmyIsl.

ITepuonnueckas cucrema xumuyeckux snemeHToB J[. M. MeHneneeBa, ee CTpyKTypa:
MaJible ¥ OOJIbINE MEePUO/Ibl, TPYIIBI U MOArpymsl. [leproauueckas cucteMa Kak ClipaBOYHOE
noco0Oue JUIsl OJy4EHUs CBEJCHUM 0 XUMUYECKUX 3IEMEHTax

Tema 1. ATOMBI XUMHYECKHX 3JIeMeHTOB (9 )

ATOMBI Kak (hopMa CyIIECTBOBAHHSI XUMUYECKHUX 3JIEMEHTOB.

OcCHOBHBIE CBEACHMS O CTPOCHMM aToMOB. JloKa3aTelbCcTBa CIOKHOCTH CTPOCHHS
atomoB. OnbIThl Pezepdopaa. [InanerapHas Moaeb CTPOCHHS aTOMa.

CocTtaB aTOMHBIX sJep: MpPOTOHBI, HEUTPOHBL. (OTHOCUTENbHAs AaTOMHAas Macca.
B3aumocBs3b MOHATHH «ITPOTOHY, KHEUTPOHY, «OTHOCUTENIbHAS aTOMHAsI Maccay.

M3MeHeHHe Yucla MPOTOHOB B sJpe aromMa — OOpa30oBaHUE HOBBIX XUMHYECKUX
AIIEMEHTOB.

M3meHeHne yucia HEHTPOHOB B sijipe aromMa — oOpa3oBaHue M30TonoB. COBpeMEHHOE
orpejieNieHue MOHATUSA «XMMHUYECKUH ayeMeHT». M30Tomnbl Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHYECKOTO DJIEMEHTA.




OnekTpoHbl. CTpoeHUE ANEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKHX 3JIEMEHTOB MaJlbIX
nepuoioB. [loHsITHE O 3aBEPIIEHHOM AJIEKTPOHHOM YPOBHE.

[lepuonuueckas cucrteMa xumuuyeckux siemeHtoB JI. M. MenneneeBa u CTpoeHHE
aTOMOB — (DM3WYECKHI CMBICT TOPSIKOBOTO HOMEpa d3JEMEHTa, HOMEpa TPYIIbI, HOMEpa
nepuoja.

H3MeHeHune Yuciia 3JIEKTPOHOB HAa BHEILIHEM JJIEKTPOHHOM YpPOBHE aToMa XHMMHUYECKOTO
3JIeMeHTa — 00pa30BaHKE MOJIOKHUTEIbHBIX

U OTPHUIATEIILHBIX HOHOB. VOHBI, 00pa3oBaHHBIE aTOMaMH METAIIOB M HEMETAJUIOB.
[TpyunHBl U3MEHEHUS METAINTMYECKHMX M HEeMETaUIMYECKUX CBOMCTB B MEpHOAaX M TPYIIax.
OO0pazoBanue OnHApHBIX coequHeHui. [ToHsaTHEe 00 MOHHOI cBsi3u. CXeMbI 00pa30BaHUsS HOHHON
cBs3U. B3ammopneiicTBUE aTOMOB 3JIEMEHTOB HEMETANIOB MEXIy co0oii — obOpa3zoBaHue
JIBYXaTOMHBIX MOJIEKYJI MpPOCThIX BemiecTB. KoBajeHTHas HEMOJsIpHAs XUMHUYECKas CBSA3b.
DNEKTPOHHBbIE U CTPYKTYpHbIE (opMyiibl. B3auMonelicTBue aTOMOB HEMETAIJIOB MEXKIY COOOM
— oOpa3oBaHue OMHAPHBIX COCTUHEHUN HEMETAIIOB. DJICKTPOOTPUIIATEILHOCTh. KoBaneHTHas
noJisipHasi cBsi3b. [IOHSATHE O BaJIGHTHOCTH KaK CBOMCTBE aTOMOB OOpa3OBHIBATh KOBAJICHTHBIE
XUMUYECKHUE CBSI3HU.

CocraBnenue ¢opmyn OWHapHBIX COEIMHEHUN 1O BaleHTHOocTU. HaxoxzaeHue
BaJICHTHOCTH 10 (popMyJsie OWHAPHOTO COCTUHEHUS.

B3aumopeiicTBie aToMOB METaIOB MEXIy co00il — o00pa3oBaHuE METaUIMYECKUX
KpuctauioB. [loHATHE 0 METAITUYECKOM CBSI3H.

Tema 2. IIpocroie BemecTBa (6 4)

[TonokeHne METAIJIOB M HEMETAIOB B MEPHUOJUYECKOW CHUCTEME XUMHYECKHX
anemeHToB /[. 1. MenneneeBa. BaxkHeme npocThie BEIIECTBA - METAJIBL: JKEJI€30, AITFOMUHUH,
KaJIbIIMI, MarHui, HaTpui, Kanuid. O0mue Gu3ndeckue CBOMCTBA METAIIOB.

Baxueiiimme npocTeie BEHIECTBa - HEMETAJIbI, 0Opa30BaHHBIE aTOMaMU KHCIOPOJa,
BOJIOpOJa, a3oTa, cepwl, (Gocdopa, yriaepoga. Monekyabl MPOCTHIX BeIIECTB-HEMETAIJIOB-
BOJIOPO/Ia, KUCTIOpOAa, a30Ta, rayioreHoB. OTHOCHUTENbHAsT MOJIEKyJisipHas macca. CriocoOHOCTh
ATOMOB XMMHYECKUX 3JIEMEHTOB K 00pa30BaHUIO0 HECKOJIBKHUX MPOCTHIX BELIECTB - aJUIOTPOIUSI.
AnnotrponHeie  Momudukanuu - Kuciopona, ¢ochopa u  onoBa. MeraluiMdyeckue U
HEMETAJUIMYECKUE CBOMCTBA MPOCTHIX BellecTB. OTHOCUTENBHOCTh JEJIEHUS MPOCThIX BELIECTB
Ha METaJUIBI 1 HEMETAJLIBI.

Yucno Aoraapo. KonunuectBo Bemiectsa. Monb. MomsipHas Macca. MouisipHbIil 00beM
razoo0pa3Hbix BemecTB. KpaTHble eMHUIIBI KOJMYECTBA BEIIECTBA - MUJUTUMOJIb U KHAJIOMOJIb,
MUJUTAMOIIApPHAsT M KWJIOMOJISIpHAas MacChl BEIIECTBAa, MUJUTUMOISPHBIA W KHUIOMOJSPHBIHA
00beMbI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ KCNONb30BaHMEM MOHATHH «KOJIMYECTBO BEIIECTBA», «MOJSpHAs Maccay,
«MOJISIPHBIN 00HEM Ta30B», «IOCTOSIHHASI ABOTAIPO».

Tema 3 . CoenuHeHNs1 XMMUYECKHUX dj1eMeHTOB (14 yacoB)

Crenenb okucneHus. CpaBHEHHE CTENEHU OKHCIEHUS M BaJeHTHOCTH. OmpeneneHue
CTENEHN OKHCIJICHHS AJIEMEHTOB MO XUMu4eckoi (opmyne coenunenus. CoctaBieHue Gopmyn
OMHApPHBIX COCTUHEHH, 00T cTIOCO0 MX HA3bIBAHUS.

bunapHbie cOeTMHEHNS METAIUIOB U HEMETAJUIOB: OKCHUJIBI, XJIOPHUIBI, Cyab(OHUIBI U

ap. CocraBienue ux Gopmyi.

bunapHble COENMHEHHS HEMETAJJIOB: OKCHIBI, JIETy4He BOJOPOJHBIE COCIUHEHHS, UX
cocras. [IpeacraBuTeny OKCUI0B: BOJA, YIIEKUCIbIN ra3 U HerameHas u3Bectb. [IpeacraBurenu
JETYYUX BOJAOPOJHBIX COETMHEHUI: XJIOPOBOAOPO] U aMMHUAK.

OcHoBaHus, WX COCTaB W Ha3BaHWs. PacTBOPUMOCTH OCHOBaHUN B Boje. TaOmmia

pPacTBOPUMOCTH THAPOKCUIIOB U cojiel B Boje. [IpeacTaBuTeny mienoyei: ruipoKCUabI
HaTpus, Kanusg W Kaublwms. [loHsTHE O KadecTBeHHBIX peakumsx. WHmukatopel. M3menenue
OKpacKH MHJIUKATOPOB B IIEIIOYHOU cpejie.



Kucnotel, ux coctaB m Ha3Banusa. Knaccudukamus kucioT. IlpemcraButenu KUCIOT:
cepHas, coyisiHas U a3oTHas. [loHsATHE O mIKane KUCIOTHOCTH, Kana-pH. M3meHeHne okpacku
WHJIUKAaTOPOB B KUCJIOTHOM cpelie.

Cosi KaK MPOM3BOJHBIE KUCIOT U OCHOBaHUM. MIX cocTaB u Ha3BaHus. PacTBOpUMOCTH
couteii B Bojie. [lpencraBurenu comneit: Xxyopua HaTpus, kapOoHat u Gocdar Kanbius. AMopdHbIe
Y KPUCTAJUIMYECKUE BEIIECTRA.

MeXMOJIEKYJISIpHbIE  B3aUMOJICUCTBUA. THIIBI KPUCTAUIMYECKUX PEIIETOK: HWOHHAs,
aTOMHAasi, MOJEKYJsIpHasT M MeTa/uInyeckas. 3aBUCUMOCTb CBOMCTB BEIIECTB OT THIIOB
KPUCTAJUIMYECKUX PEIIETOK. BelecTBa MOJIEKYISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHMS. 3aKOH
MOCTOSIHCTBA COCTaBa JIJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOCHHUSI.

YucTteie BemecTBa U cMecu. [Ipumepsl )KUAKHX, TBEPIbIX U Ta3000pa3HBIX CMECEH.

Tema 4. U3menenus, npoucxoasiime ¢ Bemecramu (12 u)

[TonsiTve sIBIEHUN KaK U3MEHEHUH, IPOMCXOAAIIUX C BEIIECTBAMU. SIBIICHMUSI, CBSI3aHHBIC
C HU3MEHEHHEM KpUCTANIMYECKOIO CTPOEHHUS BEIECTBA IIPM IIOCTOSIHHOM €ro COCTaBe,
¢usnueckue sBieHus. dusznueckue SABICHUS B XUMMU: JUCTWUISALMS, KpUCTaIU3aLMs,
BBITAPUBAHNE W BO3TOHKA BEIECTB, IEHTPU(PYTUPOBAHUE.

SIBneHus1, CBA3aHHbBIE C U3MEHEHUEM COCTaBa BEILECTBA, - XUMUYECKHUE PEAKIUH.

[lpu3Haku W ycIOBHS NPOTEKAaHHWS XUMHUYECKHX peakuuid. [loHsTHe 00 3K30 - o
SHIOTEPMHMUYECKUX peakuusax. Peakunym TopeHHs Kak YacTHBIM Cily4all 3K30T€PMHUYECKUX
peakuuii, MPOTEKAIOIIMX C BBIJCJIIEHUEM CBETA.

3aKOH COXPAHEHHUs MacChl BEIECTB. XMMUYECKUE YPABHEHMSI. 3HAUEHUE UHIEKCOB

u KodpduuuenToB. CocTaBieHHE YpaBHEHHH XWMHYECKHMX peakuuil. Pacuersl 1o
XUMHYECKMM YpaBHEHMsAM. PenieHue 3a1ay Ha HaXOKIEHUE KOJMYECTBA BELIECTBA, MACChl MU
o0bemMa IpOoAYKTa peakly 110 KOJIMYECTBY BEILIECTBA, MACCE WK 00bEMY UCXOJHOIO BEILECTBA.
PacyeTs! ¢ MCIIOIB30BaHUEM MOHATHUS «I0JIsD», KOTIa UCXOQHOE BELIECTBO JaHO B BUJE pacTBOpa
C 3aJIaHHOM MacCOBOM JI0JIEM PACTBOPEHHOI'O BELIECTBA WIIM COINEPKUT ONPEACICHHYIO JOJIO

MpUMeECeH.

Peaknun pasnoxenus. IloHATHE O CKOPOCTM XUMHYECKHX peakuuid. Karammzaropsl.
DepMEHTHI.

Peakuuu coenunenus. Karanutuueckue n HekartanuTuuyeckue peakiuu. OOpaTumble U
HeoOpaTuMble peakiuu.Peakiinu 3amenieHust. DIeKTPOXUMUYECKUHN PsiJl HANPsKEHUH MeTalIoB,
€ro HCIOJIb30BaHME [UIsl TPOTHO3UPOBAHMSI BO3MOXKHOCTH TIPOTEKAHUS pPEAKIUN MEXIy
METaJlJIaMl M PAacTBOPAMH KHUCIJIOT. Peakiuy BBITECHEHHUS OJHMX METAJJIOB M3 PacTBOPOB MX
coJyiell pyrumu MetaiaMu. Peakium odmeHa. Peakuuu HelTpanu3anuu. Y cioBUsS NPOTEKaHUs
peakuuii oOMeHa B pacTBOpax 10 KOHIA. THIBl XUMUYECKUX peakiuil (10 MPU3HAKY «YUCIO U
COCTaB MCXOJHBIX BEIIECTB U MPOAYKTOB pPEAKIMU») Ha IMpPUMEpPE CBOWCTB BOJIbL. Peaxius
pa3jIokKEHUS - IEKTPOJIN3 BOABI. Peaknuu coequHEHMs - B3aMMOJEHCTBHE BOABI C OKCHIAMU
MeTaJlJIoB U HemetayuioB. [lonstue «ruapokcuasl». Peaknuu 3amelnieHus - B3auMMOJEHCTBHE
BOJIBI C IIEJIOYHBIMH M IIEIOYHO3EMENbHBIMM MeTajulaMu. Peakuuu oOMmeHa (Ha mpumepe
TUAPOJIN3a Cyab(puIa aTIOMUHNS U KapOuaa Kanblys).

Tema 5. IIpakrukym 1. Ilpocreiimmme omepanum ¢ BelectBoM - 3
(uaca)llpaxtuueckast pabora Ne 1 I[IpaBuna TexHUKH 6€30MaCHOCTH MIPU PadOTE B XUMUUIECKOM
kabunete. JlaboparopHoe obopynoBanuwe u obOpamieHue ¢ HuM. [IpakTuueckas pabora Ne 2
[lpu3Hakun XuUMUYecKWX peakumid u ux kimaccudukanms. [Ipaktmueckas pabora Ne 3
[TpuroroBneHue pacTBopa caxapa ¢ 3aJaHHON MacCOBOH JIOJIEH.

Tema 6. PacrBopenne. PactBopsbi. CBoiicTBa pacTBOpoB 3j1eKTpoiuToB (18 1)

PactBopenne kak (Qusuko-xumuyeckuit mnpouecc. Ilonstue o ruapatax wu
Kpuctajioryaparax. PactBopumocTs. KpuBble pacTBOPUMOCTHM Kak MOJENIb 3aBUCHUMOCTH
pacTBOPUMOCTH TBEPABIX BEIIECTB OT TeMmIepaTypbl.. HachllieHHbIe, HEHACHIIIEHHbIE U
NIEPECHIILIEHHBIE PACTBOPBI. 3HAYEHHNE PACTBOPOB JUIsl IPUPOJBI U CEIILCKOTO X034HCTBA.



[TonsitTue 00 SJEKTPOIUTUYECKON TUCCOLMALUU. ODIEKTPOJIUTHl U HEIIEKTPOIUTHI.
MexaHu3M AUCCOLMAIIMN AJIEKTPOJIUTOB C PA3IMYHBIM THUIIOM XUMHUYECKOH cBsi3u. CTeneHb
aNeKTponuTuyeckol guccouuanuu. CuiibHble W ciadble  3nekTponuThl. llonartue 006
AIIEKTPOJINTUYECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEAIEKTPOJIUTHI. MeXaHU3M AHUCCOolMaluu
3JIEKTPOJIUTOB € Pa3jIMYHbBIM THUIIOM XHMHYECKOW CBsi3H. CTENeHb 3IIEKTPOIUTUUYECKOMN
mucconuaiuu. CUIbHBIE U c1a0bIe AIEKTPOJIUTEHI.

OcHOBHBIE IT0JIO)KEHUS TEOPUU IJIEKTPOIUTUYECKON nucconranuu. VloHHbIE ypaBHEHUS
peakuuid. YCIIOBHS HPOTEKAHUS PEaKIMU OOMEHa MEXIy d3JEKTPOJIUTAMU O KOHIIA B CBETE
MOHHBIX MpencTaBieHui. Kimaccudukaius HOHOB U UX CBOWCTBA.

Kucnotel, ux xnaccudukanus. Jlucconmanusi KUCIOT U MX CBOHCTBA B CBETE€ TCOPHH
3JIEKTPOJINTUYECKON Jucconanuu. MOJIEKYJIIpHbIE M WOHHBIE YPaBHEHMSI PEAKUUN KHUCIOT.
B3aumopeiicTBue KUCIOT ¢ MeTaUlaMU. DJIEKTPOXUMHUYECKUU psJ HANPsHKEHUH METalioB.
B3auMopeiicTBue KUCIOT C METaUlaMM M OKCHJIaMH METaJuioB. B3aumonelcTBHe KHUCIOT C
OCHOBAHUSIMHU - peaklys HeUTpaimsauuu. B3auMoaeincTeue KUcCior ¢ consmu. Mcnonbs3oBanue
TaOJIMLBI PACTBOPUMOCTH U1 XapAaKTEPUCTUKN XUMUYECKIX CBOMCTB KUCIIOT.

OcHoBanusl, ux kiaccudukanus. [lucconuanuss OCHOBaHMM M HX CBOICTBa B CBETE
TEOPUH JJIEKTPOJIUTHUYECKON Auccouuanuu. B3aumonelcTBue OCHOBaHUM C KHUCIOTaMHu,
KUCIOTHBIMM  OKCHZaMM U coisiMu. lMcrnonb3oBaHue TaOuuLbl  PacTBOPUMOCTH  JUIS
XapaKTePUCTUKU XMMHUYECKUX CBOMCTB OCHOBAaHUW. PasiiokeHHe HEpacTBOPUMBIX OCHOBAHHUI
MIpU HarpEBaHUH.

Comu, ux knaccudpukanus v auccouuanus B cBere TOJl. pa3inuuHBIX THUIIOB COJICH.
CBolicTBa coJeil B CBETE TEOPUU 3JIEKTPOJUTHUECKON aAucconanuy. B3aumopeiicTsue coelt ¢
METaJUIaMM, YCJOBHUSl MPOTEKaHUs 3TUX peakuuid. B3ammopeiicTBue coneil C KUCIOTaMH,
OCHOBaHUSIMU U coisiMu. Mcnonb3oBaHue TaOMUIBl PACTBOPUMOCTH IS XapaKTEPUCTUKU
XUMHUYECKHUX CBOMCTB COJIEH.

O06o06muieHne cBeeHmii 00 OKCUIax, X KiacCU()UKANU U XUMHUIECKUX CBOMCTBAX.

['eneTnyeckue psapl METAVIOB M HEMETALIOB. ['eHeTnyeckas CBA3b MEXKIY KJaccaMu
HEOPraHWYECKHUX BEILECTB

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. OnpeneneHue CTENEHU OKUCIECHUS UL
AJIEMEHTOB, OOpa3yIOIIMX BEIIECTBAa pa3HBIX KiaccoB. Peakmuum uonHoro oomena um OBP.
OxucauTeNh U BOCCTAHOBUTEID, OKMCIEHUE U BOCCTAHOBJICHUE.

Peakuii HOHHOTO OOMEHA U OKUCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakiu. CocTaBieHue
YpaBHEHUN OKUCIUTEITHHO-BOCCTAHOBUTENBHBIX PEAKIIUi METOJOM DIIEKTPOHHOTO OalaHca.

CBolicTBa MPOCTBIX BELIECTB - METAUIOB M HEMETAJJIOB, KHCIOT U COJIEH B CBETE
MpEeJICTaBICHU 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCaX

Tema 7. [Ipaktukym 2. CBoiicTBa pacTBopoB 3J1eKTPoauToB. (1 yac) IIpakTudeckas
pabota Ne 4 «PenieHue skcriepuMeHTaIbHBIX 3a1a4 o TO/I»

Conep:kanue TeMm yuyeOHOIo Kypca xumun 9 Kjacca

Beenenne. OOmasi XxapakTepUCTHKA XHMHYECKHX 3JJ€MEHTOB M XHMHYECKHMX
peakuuii. Ilepuoguyeckuii 3akoH u Ilepuoanyeckasi cucrema XMMHYECKUX dj1eMeHTOB /.
N. Menneseesa (10 1)

XapakTepHucTUKa 3JIEMEHTA 110 €ro MOJI0KeHUIo B [lepnoanueckoil cucteMe XUMHUYECKUX
sanemenTtoB JI. 1. MenzaeneeBa. CBOWCTBAa OKCUIOB, KUCIIOT, OCHOBAHUU U COJIEH B CBETE TEOPUHU
IEKTPOJINTUYECKON JUCCOLUALMN U OKUCIIEHUS-BOCCTAHOBIIEHUS.

[TonsiTe o0 mepexoAHbIX 37eMeHTaX. AMPOTepHOCTh. ['eHeTHueckuid psiji IepexoHOro
JJIEMEHTA.

Ilepnonnueckuit 3axkoH u Ilepmoandeckas cucrema xumuueckux snemeHtoB JI. .
Meneneesa.

XuMH4YecKasi OpraHu3anusl KMBOW M HEKHMBOW NPHUpPOAbI. XHMHYECKHUH COCTaB sapa,
MaHTHUM M 3€MHOM KOpbl. XMMHMUYECKHE JJIEMEHTHI B KJIETKaxX >KMBBIX OpPraHu3MoB. Makpo- u
MUKpo37eMeHTbl. O0001IeHre CBeIeHni 0 XUMHUecKuX peakiusax. Knaccuduxanus



XMMUYECKUX pEaKUMi MO pa3IMYHbIM NPU3HAKAM: «UYHCIO M COCTAB pPEArupyroluX |
00pa3yrommxCcsi BEIIECTB», «TEIUIOBOM 3(QeKT», «HampaBiIeHHE», «U3MEHEHHE CTEleHen
OKHUCJICHHUS DJIEMEHTOB, OOpa3yIOIMX pearupyroliue BellecTBa», «(paza», «UCIOJIb30BaHUE
KaTaau3aTopay.

IlonsiTHE O CKOPOCTM XHMMHUYECKOW peakuuu. DakTophl, BIUAIOIIKME HA CKOPOCThb
XuMHUecKkux peakiuil. KaranuzaTopsl u karanu3. UHrHOUTOpbl. AHTHOKCUAAHTBI.

JemoncTpanuu. Paznuuneie popmer Tabmunbr [[. Y. MenneneeBa. Mojenn aTomoB
aneMeHToB 1—3-ro nmeprooB. Moienbs CTPOCHUS 36MHOTO IIapa

Tema 1. Merassl (14 4)

[Tonoxxenue MerammoB B Ilepuoguueckoit cucrteMe XuMHYecKux osiemeHtoB [l M.
MenneneeBa. Metaymueckas KpUCTaUIMuecKasi perieTka 1 MeTaJUIM4ecKass XUMUYecKasi CBSI3b.
O6mue ¢uznyeckue cpoiictBa MeTauioB. CIulaBbl, WX CBOMCTBA W 3HAYCHHE. XUMHUUYECKHE
CBOMCTBa METAJUIOB KaK BOCCTAHOBUTEJEH, a TakKe B CBET€ UX [IOJIOXKEHUS B
INEKTPOXUMHUYECKOM DSy HampspkeHu MetaiioB. Koppos3ust MeTaioB U criocoObl 60prObI €
Hel. Metamel B mpupoze. OOuue crnoco0bl UX MOTYYEHUSI.

OO0masi XapakTepUCTHKA WIEJOYHBIX MeTa/LIoB. Metamnsl B mpuposae. OOmiue
criocoObl ux mnonydeHusi. Ctpoenue artomoB. lllemodnble MeTaibl — MPOCTHIE BEIIECTBA.
Baxueiimne coeguHEeHHs IIETOYHBIX METAIOB — OKCHJBI, THIPOKCHIBI U COJU (XJIOPHJIBI,
KapOOHAThI, Cylb(paThl, HUTPATHI), X CBOWCTBA W TPUMCHEHHUE B HAPOIHOM XO3SHCTBE.
Kanuitasie ynobpenus.

O0masi xapakTepucTHKa 3JieMeHTOB riaBHo moarpynnsl |l rpymmbel. CtpoeHue
atomoB. IllenoyHo3eMenbHBIE MeETalbl — MPOCThIE BEIIECTBA. BakHeHnIne CoeInHEHHs
HICJIOYHO3EMEIBbHBIX METAJIOB - OKCHJbI, THAPOKCHUIBI M COJU (XJOpPUABI, KapOOHATHI,
HUTPATHI, cynbdatel, hocdaTsl), X CBOICTBA U MPUMEHEHHE B HAPOJIHOM XO35HUCTBE.

Amomunuii. CrtpoeHune aroma, (u3HyYecKMe W XHWMHYECKHE CBOWMCTBA IPOCTOTO
BemecTBa. CoeAMHEHMS] ATIOMUHUS — OKCHI M THAPOKCUA, UX aM(OTEpHBI Xapakrtep.
Baxueiimme conu amomunus. [Ipumenenne antoMUHNS U €r0 COSUHEHUN.

Keneszo. Ctpoenue aroma, pusnveckre U XUMUYECKUE CBOWCTBA IPOCTOTO BELIECTBA.

I'enernueckue psapl Fe+2 u Fe+3. Baxueiimue conu xeneza. 3HaueHue xeye3a U ero
COEIMHEHUH JIs1 IPUPObI U HAPOJAHOTO XO3541CTBA.

Tema 2. [IpakTukym 1. CBoiicTBa MeTAJJIOB M HX COeTUHEHUT (2 1)

l.Pemienne sKCriepUMEHTANBHBIX 337a4 Ha PAcloO3HABAHHWE M IOJYYEHUE COEIUHEHHI
METaJIOB.

Tema 3. Hemerayuibl (25 4y) OOmiass xapakTepUCTHKAa HEMETAJIOB: IOJIOKCHHE B
[Tepuoanueckoit cucteme xumudeckux snemeHToB [[. . MenneneeBa, 0COOEHHOCTH CTPOCHUS
aTOMOB, dJIeKTpooTpunareabHocTh (D0) Kkak Mepa «HeMeTaumuHocTH», psax 0.
Kpucrannmueckoe CTpoeHHE HEMETauIOB — MPOCTBIX BewecTB. AiutoTponus. Puznueckue
CBOMCTBa HeMeTauioB. OTHOCUTENBHOCTh TOHATHH «MeTau» U «HeMeTaun.Bogopos.
ITonoxxenue Bogopoaa B Ilepuoanueckoit cucreMe xumMuueckux aneMeHToB /. M. Menneneesa.
Crtpoenue aroMa u MOJIEKYJbl. DU3HUECKUE U XUMHUECKHE CBOMCTBA BOJAOPO/IA, €T0 MOTyUeHUE
u npumenenune. Boga. Crpoenue monekynbl. BomopogHas xumuueckas cBsizb. Puznueckue
CBOMCTBAa BOJBI. AHOMAIWW CBOWCTB BOJBL. [uapodwibHbie W THAPOGOOHBIC BEIIECTBA.
Xumnueckue cBoiicTBa Bojbl. KpyroBopor Boawsl B mpupozae. Bomoouucrtka. Aspauusi BOJBI.
bertoBbie  ¢unbTpbl. MuHepanbHble BOJBL. JMCTHINIMpOBaHHAs BOJA, €€ IMOJIy4eHHE U
MIPUMEHEHUE.

O0mass xapakrepuctuka rajoreHoB. Crpoenue artomoB. [IpocTeie BemiecTBa u
OCHOBHBIC COEMHEHHUS TajJoreHoOB, X cBoWcTBa. KpaTkue cBenenus o xjope, 6pome, Gprope u
none. IIpuMeHenue rajloreHoB U UX COEIMHEHUN B HAPOJHOM XO3SMCTBE.

Cepa. CrpoeHue aroma, ajuIOTpOIUS, CBOICTBAa M NpPUMEHEHHE POMOUYECKOH Cephl.
Oxcunsr cepsl (IV) u (VI), ux nomyuenue, cBoiicta u npuMeHenne. CepHas KUCIIOTa U €€ COJIH,
VX IPUMEHEHNE B HAPOJAHOM X03sicTBE. [I[pOM3BOICTBO CEPHON KUCIIOTHI.

A30t1. CTpoeHHe aTOMa U MOJIEKYJIbl, CBOMCTBA MPOCTOTO BEIIECTBAa. AMMUAK, CTPOCHHUE,



CBOICTBa, MOJy4YeHUE W npumeHeHwe. Coau aMMOHUSA, MX CBOMCTBA M NPUMEHEHUE.
Oxkcuast azota (II) u (IV). A3oTHas kucnorta, ee CBOMCTBa U MpuMeHeHue. HUTpaThl 1 HUTPUTHIL,
npobiieMa UX CoIep>KaHUs B CEIbCKOXO03IHCTBEHHON MPOIYKIMH. A30THBIE y10OpEHUSI.

®ochop. CtpoeHne aTtoma, aUIOTPOIHMs, CBOMCTBa Oermoro um kpacHoro docdopa, ux
npumMeHenre. OcHOBHBIE coeauHeHus: okcun (ocdopa (V) m oprodochopHas kuciora,
docdarer. DocopHbie yI0OpEHUSI.

VYraepoa. CrpoeHuwe aToma, aUIOTPONHsS, CBOWCTBA MOJU(HKAINNA, NPUMEHEHHE.
Oxkcuner yriepona (1) u (IV), ux colictBa u npumeHeHne. KapOoHaThI: KalbIUT, COJIA, MOTAIII,
MX 3HAYEHUE B IPUPOJE U KU3HU YEIOBEKA.

Kpemunii. Ctpoenue aroma, KpuCTaJLIMYECKU KPEMHUH, €r0 CBOMCTBA U IPUMEHEHHUE.

Oxcun kpemuust (IV), ero mnpupoansie pasHoBuaHOCTH. CHIIMKAThl. 3HAYCHHE
COCIMHEHUN KpEMHMS B JKMBOM M HEXHMBOM mpupone. Ilonartue o  cHIMKaTHOU
MIPOMBILUIEHHOCTH.

Tema 4. IIpaktukym 2. CBoiicTBa coeTuHEHHIT HEMETALIOB (3 4)

1. Pemienue 3KCeprUMEHTANBHBIX 33/1a4 10 Teme «llonarpymma ramoreHoBy. 2. Pemenue
SKCHEpPUMEHTANIbHBIX 3a7a4 1o TeMe «lloarpymnmna kucinopoaay.

3. ITonyuyenue, cobupaHue U pacrio3HaBaHUE Ta30B.

Tema 5. O0001meHNe 3HAHNNA 10 XMMHM 32 Kypc OCHOBHOI mKoJbl. IlogroroBka k
rocynapcrBednoii uroropoii arrecramuun (I'MA) (10 wacoB) Ilepuomudveckuii 3aKOH H
Ilepuonuueckas cucrema xuMuueckux djeMeHTOB [I. M.MenneneeBa. PU3NYECKUN CMBICI
MOPSIIKOBOTO HOMEpa 3JIEMEHTa, HOMEPOB MEpPHOJia U TPYMIbl. 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUW B MEpUOJaxX U TpYIIax B CBETE€ IPEACTABICHHUI O
CTPOCHHUH aTOMOB 3JIEMEHTOB. 3HaUEHUE MEPUOJUUECKOTO 3aKOHA. BHUIbI XUMHUUYECKHUX CBS3EH U
THUIIBI KPUCTAJUIMYECKUX pelIeToK. B3auMocBsI3b cTpoeHus u cBOMCTB BemlecTB. Kimaccuduxarms
XUMHUYECKUX PEaKIUid MO0 Ppa3IMYHBIM TMpU3HAKaM (YUCI0O M COCTaB pPEArupywlux u
o0pa3yromuxcsi BEUIECTB; HaJIW4YUe TpaHUIbl pasgena ¢da3; TemnoBoi 3hdexT; u3MeHeHue
CTENEHEW OKHUCJICHUS aTOMOB; HCIIOJIb30BAaHUE KAaTalu3aTopa; HaNpaBJICHHE MPOTEKAHUSA).
CKopoCcTh XMMUYECKHX peakiuil u (axTopsl, Baustomue Ha Hee. OOpPaTUMOCTh XUMHUYECKUX
peaxiuii ¥ croco0bl CMEMICHHUSI XUMUYECKOTO PaBHOBECHUS

IIpocTeie u cioXHbIE BelecTBa. MeTaimsl 1 HeMeTaulbl. ['eHeTnueckne psapl MeTasia,
HEMeTallla M mepexogHoro wertamia. OKCUAbl U TUAPOKCUABI (OCHOBaHUS, KHUCIOTHI,
amdoTepHbIe TUAPOKCHBI), cou. X cocTas, kiaccudukanus v 00IIMe XUMUIECKHE CBOMCTBA B
CBETE TEOPUH DIEKTPOIUTHUECKOU TUCCOLUALIUU.




TEMATHYECKOEIIVTAHUPOBAHUE

Kane}mapno — TEMATUIECCKOC IVIAHUPOBAHUE 8 kiacc

Neri\ | Tema ypoka Koanue | [lata npoBeaenus
n CTBO
4ACOB IVIAH dakr
1 | Tema «HayanbHble MOHATHS U 3aKOHBI
xumun» (21 yac) 1
[Ipenmer xumuu. Posib XUMHUM B XKU3HU YEIOBEKA
2 | MeTobl M3Y4CHUS XUMUH 1
3 Bxognas nuarnoctudeckas padbora 1
4 ArperarHble COCTOSIHUS BEIIECTB 1
5 | IL. p Ne 1 «3HakoMCTBO ¢ 1a00paTOPHBIM 1
obopynoBanueM. [IpaBuna Th npu padote B
KaOWHETE XUMUI
6 | dusnueckue sBICHUS B XUMHUH 1
7 | ILp.Ne 2 «AHanm3 moYBE» 1
8 |ATOMHO- MOJIEKYJISIpHOE yueHHEe. XUMHUECKUE 1
AJIEMEHTBI
9 |3HaKu XUMUYECKHUX DJIEMEHTOB. 1
10 |ITepmomnueckas TabaUIIA XUMHUYECKUX 1
anemenToB J[. U.MeHnneneena.
11 | Xumuueckue GopMyIisl 1
12 | CocraBieHue XUMHYECKUX POPMYI 1
13 | BanentHocts .CocTaBnenue Gpopmy 1Mo 1
BaJICHTHOCTH.
14 | BanentHocTh. OnpeneneHue BaTeHTHOCTH I10 1
dopmyre.
15 | Xumnueckue peakuuu. TernoBoit s ekt 1
XUMHUYECKHUX PEaKIIHii
16 | 3akoH coxpaHEHHUs MaCChl BEIIECTB.
XUMUYECKUE YpaBHEHHUS
17 | Xumnueckue ypaBHEHUS 1
18 | Xwummuueckue peaknuu, uxX Kiaccuukarus. 1
19 | Xumnueckue peakiuu. «Y CIOBHUS U MIPU3HAKU
MPOTEKAHUS XUMUYECKUX PEAKITUI»
20 | [loBTOpeHue u o6o0meHue Temsl «HavyanbHble 1
TIOHSITHSI ¥ 3aKOHBI XUMU
21 | KonTpompHas pabota o Teme « HagansHbie 1
TIOHSITHS ¥ 3aKOHBI XUMU
Tema «BaxueHme npeacTaBuTeH 1
HeopraHuyeckux BeuiectB. KosmyecTBeHHnble
oTHOuIeHHs B xumumn» (18 yacon)
22 Bo3ayx u ero cocras
23 | Kucnopon 1
24 | I1.P.Ne3 « [Tomyyenne u pacrio3HaBaHHE 1
KHACIIOPO/Ia»
25 | Okcumpl 1




26 | Bogopon 1

27 | II.P Ne4 «Ilonyuenue u pacro3HaBaHuE 1
BOJIOPOJIa»
28 | Kucnotsl 1
29 | Conu 1
30 | KonmuecTBo BemecTBa 1
31 | Pemenwue 3a1a4 Mo XUMHUYECKUM (popMyIam 1
32 | Mosnsipablii 00bEM ra30BbIX BEIIECTB 1
33 | Pacyersl Mo XMMUYECKHM ypaBHEHHUSIM 1
34 | Pemenue 3a1a4 0 XUMUYECKUM YPaBHEHUSAM 1
35 | Boma - pactBoputens .OcHOBaHUS 1
36 | PacTBopbl. MaccoBas 107151 paCTBOPEHHOTO 1
BEIIIECTBA
37 | IL.P Ne 5 «IIpurotoBieHHe pacCTBOPOB C 1
3aJJaHHOM MAaCCOBOM J10JIEM PACTBOPEHHOIO
BCIIICCTBAY
O06001IeHre 1 cUCTeMaTH3aIHs 3HAHUH 110 TEMe
38 | «BaxHeimme mpeacTaBUTEIN HEOPTaHHIECKUX 1
BemiecTB. KonmuecTBeHHBIE OTHOIIICHHS B
XUMHM»
39 | KonrpouspHas padota o teme «Baxueiime 1

npeaACTaBUTCIIN HCOPraHMICCKUX BCUICCTB.
KonndecTBeHHEBIC OTHONICHUS B XUMUI))

Tema «OcHOBHBIE KJIACCHl HEOPTAHMYECKUX
BemecTB» (10 yacoB)

40 | Oxkcubl, UX KIaCCU(PUKAIUS U XAMUYECKUE 1
cpoiictBa 1.9 ¢ ucnoan3zoanueMm 11.0)

41 | OcHoBaHusl, UX KJ1acCU(UKALNS U XUMHUYECKHE 1
CBOMCTBA

42 Kucnotsl, ux xinaccuduxarus 1

43 | X¥MMHUYECKHUE CBOMCTBA KUCIIOT 1

44 | Conu, ux knaccudukanus

45 | XuMmuueckue cBOMCTBA CoJIei 1

46 | ['eHeTnyeckas CBSI3b MEXY KllacCaMH 1
HEOPraHMYECKUX BEIEeCTB

47 | I1.P No7 «Perienne sKCcriepuMEeHTaIbHBIX 3a7a4 1
o TeMe «OCHOBHBIE KJIACCHI BEIIECTB)

48 | O06o006IIIEHNE U CHCTEMATH3AIlA 3HAHUH 110 TEME 1
«OCHOBHBIE KJIACCHI BEIIIECTBY

49 | KonrpoussHas padoTa o teme «OCHOBHBIE 1

KJIaCChI BEIICCTB»

Tema «Ilepuoaunyeckuii 3akon u Ilepuoanuyeckasi cucreMa Xummueckux 3jaemenTon J[. U.
MenneneeBa u crpoenue atoma (8 )

50 | EctecTBeHHbIE ceMeiicTBa XUMHUYECKUX 1
3JIEMEHTOB. AM(POTEPHOCTb.

51 | OtkpsiTue Ilepuonnyeckoro 3aKkoHa 1
J.M.MenpaeneeBoimM

52 | OcHOBHbIE CBE/IEHUS O CTPOCHUH aTOMa 1

53 | CrpoeHue 31eKTPOHHBIX 000JI0UYEK aTOMOB 1




54

[Tepuonnueckuii 3akoH u [lepuoanyeckas
cHCTeMa XUMHYeCKuX 3jemMeHToB /. 1.
Meunpeneena

55

XapakTeprucTUKa XUMHUECKOTO JIEMEHTA T10 €r0
MOJIOKEHHUIO B MEPUOIUUECKON CUCTEME
3nayenue [lepuoanueckoro 3akoHa

56

O06o06mieHne 3HaHu# 3a Kypc 8 Kiacca 1o TeMam
«IlepBoHavaIbHBIE XUMUUYECKNE TOHATHS.
Baxueiime nmpeacTaBuTEN HEOPraHUYECKUX
BELICCTB.)»

S7

O06o0menue 3HaHMH 3a Kypc 8 Kiacca 1o Temam
«OcHOBHBIE KJ1acchl BemecTB. CTpoeHHE aToMay

58

Pemenue 3aa4 mo XuMu4eckuM GopmyiaM 1
ypaBHEHHUAM 110 TeMe «KoIn4ecTBEeHHbIE
OTHOILICHUSI B XUMUW

59

IIpomesxyTouHast aTTecTanus

60

Tema NeS «Xumuueckas cBs3b.
OKHCIUTENbHO — BOCCTAHOBHUTEILHBIE
peakum» (11 yacoB)

I/IOHHaﬂ XUMHNYCCKas CBSI3b

61

KoBasieHTHas NoJsipHAas U HENOJsIpHAs
XUMHYECKAsI CBS3b

62

Mertannuyeckas XUMHYECKasl CBS3b

63

Creneup OKHUCIIEHUSA

64

OKHUCIINTEIFHO — BOCCTAaHOBUTEIBHEIC p€aKnuun

65

O06o6menne 3HaHui 3a Kypc 8 kiacca

66

Pemnrenue 3anau

67

HToroBast KOHTpOJIbHAS paboTa MO TEMaM «
Ilepuoanueckuii 3akoH u [lepronnueckas
CUCTEMa XMMHUYECKUX sieMeHToB /1. 1.
MenpeneeBa 1 CTpOEHUE aTOMa XHUMHUYECKast
cBs13b OKHMCIUTENIHFHO — BOCCTAaHOBUTEIBLHEIC
peaKLm

R

68

Ntoroseii ypok

Kanennapno— remaTuyeckoe nianupoBanue 9 Kiacce

Tema ypoka

Kommnue
CTBO
JacoB

Jara 1o
JIaHy

[ara o
¢bakrty

IHoBTOpeHue U 00001IEHNE CBEACHUI 110 KypCy
8 knacca. XumMuyeckue peakuuu (5 1)
Knaccudukanmst XuMudeckux COeTMHEHUI

1

Knaccudukanus XuMUYeCKUX peakiui

Bxognas quarnoctudeckas pabora

CKOpOCTB XUMHUYCCKUX peaKLII/Iﬁ

S]ENFVIINS

Karanus

Tema «XuMu4eckne peakiuu B pacTBopax» (

10 gacoB)
DNEKTPOIUTHYECKAS JUCCOIUAITHS

A R




7 OCHOBHBIE TIOJIOKEHUS TEOPUHT 1
ANEKTPOIUTUICCKON TUCCOIIHAIINT

8 XUMUYECKUE CBOMCTBA KUCIIOT KaK 1
AJEKTPOIUTOB

9 XUMHUYECKUE CBOMCTBA KHUCJIOT KakK 1
ANEKTPOJIUTOB Peakius HeHTpanu3anuu

10 XUMHYECKUE CBOMCTBA OCHOBaHMI Kak 1
AJEKTPOIUTOB

11 XUMHUYECKUE CBOMCTBA COJICH KaK AJIEKTPOJIUTOB.
PactBOpHMOCTB COJIEH.

12 IM'uaponus 1

13 I1.P Nel Peuienue skcriepuMEHTANIbHBIX 33724 110 1
TeMe «IICKTPOITUTHYECKAS JUCCOITUAITIS

14 O0001eHre ¥ cucTeMaTh3alus 3HAaHUM 10 TEME 1
««XUMUYECKUE PEAKIIUU B PACTBOPAX)»

15 KonTponbHas padota no reMe «XuUMHUYECKHE 1
pEeaKInu B PAaCTBOPAX»
Tema «HemeTra/jibl HX coeMHeHUs» (26

16 | yacos) 1
OO611as XxapakTepucTUKa HEMETAJIIIOB

17 OO6mas xapakrepucTuka 3neMeHToB Y11 — A 1
TPYIIIBI - TAJIOTCHOB

18 CoelMHEeHUS TAIOTCHOB 1

19 IT.P Ne 2 «3yueHue CBOMCTB CONSIHOM KMCIOTBD» 2

20 OO01mas xapakTepucTuka 3JeMeHToB Y1 — A 1
rpynnsl — xanbkoreHos. Cepa

21 | CepoBonopon v Cyib(uIbI 1

22 Kucnopoiubie coeTMHEHUs Cephbl

23 | I1.P Ne3 «/3yueHne CBOWCTB CEPHOI KUCIOTHI» 1

24 OO6mras xapakTepucTrka 3eMeHToB Y1 — A 1
rpynnsl. A30T

25 AmmuakConi aMMOHUS 1

26 [1.P Ne4 «IlonydyeHue amMmmuaka v U3y4eHHe ero 1
CBOMCTB

27 Kucnoponnsie coennHenus a3ora 1

28 Kucnopoanbie coequHeHus a3ora 1

29 | docdop, ero coequHEHUS 1

30 OO11ast xapakTepucTHKa 3JeMEeHTOB 1Y — A 1
TPYIIBIL. YTIepos

31 Kucnoponnsie coenqunenus yriepo/ia 1

32 IT.P Ne 5 «IToiydyeHue yriIeKHCIIOro rasa. 1
KauecTBeHHbIC peakiny Ha KapOOHAT — HOHBD»

33 YrneBo10po/sl 1

34 | Kucnopoaoconaepskaiiye opraHuueckue 1
COETMHEHUS

35 Kpemnwuii, ero coemuHeHus 1

36 CunukartHasi IPOMBIIUIEHHOCTb 1

37 [ToryueHne HEMETAIOB 1

38 [TonydyeHnne BaXXHEUIINX XUMHUUECKHUX 1
COCIMHEHUHN HEMETAIIIIOB

39 O06o01IeHne U cucTeMaTH3alus 3HaHUH 110 TeMe 1




«HemeTamis! 1 ux COCAUHECHUS»

40 KonTtponbHas padora o reme «Hemerasmisl u ux 1
COCIMHEHUS

41 Tema «MeTalIbl M UX coequHeHHsD» (17
42aCc0B) 1
OO011ast XapaKTepUCTHKA METAJUIOB

42 XVMHYECKUE CBOMCTBA METAJIOB 1

43 | OOuras xapakTepuCcTHKa 3IeMeHTOB 1 — A 1
rpynsl. Henounsle MmeTamibl

44 CoenrHeHNs MIETOYHBIX METAJUIOB. 1

45 OO01mas xapakTepuCcTHKa 3JIeMeHTOB 11 — A
rpymisl. enouno3emMenbHbIe METAILIBI U
MarHuui

46 | CoenuHeHNUs 1EI0YHO3EMENbHBIX METAJIOB U
MarHus

47 JKecTkocTh BOJIBI U cTIOCOOBI €€ yCTpaHeHHs 1

48 I1.P Ne 6 « XKecTkocTh BOJIBI M CIIOCOOBI €€ 1
YCTpaHEHUS»

49 AIOMUHNSA, €r0 COCAUHECHUS 1

50 Kenezo 1

o1 CoenuHeHus xenesa

52 | OGo0mIenue U cucTeMaTH3anus 3HaHUH 110 TeMe 1
«MeTaniapl , UX COETUHEHUS

53 KontponbHas padota nmo teme «MeTaibl, uX 1
COEMHEHUS

o4 I1.P Ne 7 «1 Pemienue sxcriepuMeHTaIbHBIX 1
3aa4 1o reme «MeTamib»

55 Merannsl B npupojie [lonstue o Metamypruu. 1

56 Koppo3us MeTamuioB v ciocoObl 3allUThI OT Hee 1

o7 Tema «Xumus 1 okpy:kawmas cpena» (1 u) 1
XuMHUecKuit cocTas miaaHeTsl 3emis. OxpaHa
OKpPY’KaroIleH cpeibl OT XUMHYECKOTO
3arps3HEeHUs

58 | OGo0meHue U cucTeMaTu3anus 3HaHU| 3a Kype
OCHOBHOM ILIKOJIBI 1

59 Pemenue 3a1a4 no XuMu4eckuM Gopmysam U 1
ypaBHEHHSIM

60 | [IpomexyTo4yHas arrectanus 1

61 O0001meHue 3HAHUI 10 XUMHUH 32 KypC 1
O0CHOBHOI1 IK0.JbI. [Toaroropka k OCHOBHOMY
rocyaapcrBeHHomy sk3ameny (OI) (7 u)
BemecTtBa

62 XUMHYECKUe peakuu 1

63 OCHOBBI HEOPTaHUYECKON XUMUU XUMUYECKHE 1
CBOWCTBA MPOCTHIX BEILIECTB.

64 OCHOBBI HECOPTAHMYECKOW XUMUN. XUMUYECKHE 1
CBOWCTBA OKCHJIOB

65 OCHOBBI HECOPTAHMYECKOW XUMUN. XUMHUYECKHE 1
CBOMCTBA TUAPOKCHUIOB U COJIEH

66 | Pemenue 3ama4 mo XuMu4eckum Gopmyiam u 1

YpaBHEHHSIM




67 HroroBast KOHTpOIbHAs paboTa MO XMMUH 32 1
KypC OCHOBHOM IIIKOJIBI
68 | HUroroBeiii ypok 1

Ipunooicenue Nl
MarepuanpHO-TexHHUeCKOe oOopymoBanue LleHTpa o00pa3oBaHHsS —€CTECTBEHHO-HAY4HOM
HampaBieHHOCTH «Touka pocrtay, UCHONb3yeMOe [UIs TPOBEACHHUS JIAOOPAaTOPHBIX |
IPAKTUYECKHUX PaloT.

[udposas nadopaTopust 0 XUMHUHN (YUSHHUECKAs)

OO6ecnieunBaeT BBINOJIHEHNE J1a00paTOPHBIX PadOT I XMMHUU HA YPOKaxX B OCHOBHOI
IKOJIE U IIPOEKTHO — UCCIIEI0BATEIbCKON JEATENBHOCTH YUALUXCS.

Komruiekranus:

BbecripoBoHOM MyIbTUAATUMK 110 XUMHUU C 3-MSI BCTABJICHHBIMH JTaTYHKAMU:

Hatuuk pH ¢ nuanazonom uzmepenus He yxxe yeM ot 0 1o 14 pH

JlaTuuk 31€KTpOIPOBOAHOCTH € AUana3oHOM u3MepeHus He yxe ueM oT 0 10 200MkCwm;
ot10 1m0 2000 MkCwMm; 010 10 20000MKCM.

JlaTuuk Temneparypsbl ¢ [uana3oHOM U3MepeHHs He yke yeM oT -20 no + 140C.

OTtnenbHBIE JATUYNKU:

JlaT4uK ONTHYECKON IIOTHOCTH 525 HM

AKkceccyapsl:

Kabens USB coenunuTensHbIN

3apsigHoe yeTpoicTBo ¢ kabenem mini USB

USB Ananrep Bluetooth 4.1 Low Enetgy

Kpatkoe pykoBOJCTBO 10 3KCIUTyaTaluu HupoBoi 1abopaTopuun

Ha6op nabopaTopHoit ocHacTKH

ITporpammHoe obecrieueHue

Meroanueckue pexomeHaanuu He meHee 40 padot

Hanunune pycckos3pIYHOTO caiiTa Mo aep KKH

Hannuue Buanopoinkon

ITpunosxenne Ne2

No HanmenoBanwue pasnenoB (Tem) Kon- | B Tom uucne Ha
BO | IpOBeleHHE
gacoB | IIp. Komnr.
pabort pabort
8 Kknacc
1 | HavanpHbIe TOHATUS U 3aKOHBI XHMHH 21 2 2
2 | Baxueiimue rnpencTaBUTEIN HEOPraHUUECKUX BEIIECTB. 18 3 1
KonnyecTBeHHbIE OTHOIIEHUS B XUMUU
3 | OcHOBHBIE KJIACCHl HEOPTaHUYECKHX COEAMHEHHH 10 1 1
4 | Ilepuoguueckuit 3akoH u Ilepuonmueckas cucrema 8 1
xuMudeckux snemeHtoB /. 1. MenaeneeBa u ctpoeHue
aToma
5 | Xumuyeckas cBsizb. OKHCIUTENBHO -BOCCTAHOBHUTEIbHBIE 11 0 2
peaknun
Hroro 68 6 7




9 knacce

1 | IloBTOpenue u 06o0IIEHNE CBEICHUH TIO KypCy 8 Kiacca. 5
XUMHYECKUE PEAKIIUU

2 | XuMHYecKHe peakluu B pacTBOpax 10 1

3 | Hemeramisl 1 uX coeTMHEHUS 25 4

4 | MeTauibl 1 UX COETUHEHUS 17 2

5 | Xumus u okpyxaromas cpeaa 2

6 | O0oOuieHne 3HaHU 0 XUMHH 33 KypC OCHOBHOM IIIKOJIBI. 7
[TonroroBka k OCHOBHOMY IOCYJJapCTBEHHOMY K3aMEHY
(0I'D)

Utoro 68 7




