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1. llosgcHuTEILHAA 3aNMUCKA

PaGouas nporpaMmma cocTaBjieHa Ha OCHOBeE:
1. ®enepanbuoro 3akona Poccuiickoit denepanuu ot 29.12.2012r. Ne273-DenepanbHoro
3akoHa «O0 obpazoBanuu B Poccuiickoii Deaepamum».
2. ABTOpCKOH Nporpammbl no xumun. 8-9 kmaccel. ABtopsl O.C. T'abpuensn, A.B.
Kymmoga.
3.OcHOBHOI 00pa30BaTeIbLHON MPOTrPaMMBI OCHOBHOTO 0o01ero odpaszoBanus (OOIL
000) MBOYVY «Tan3sibeiickas CII».
4. Yueonoro mnana MBOY «Tanssibetickas CIL».
PabGouass mnporpamma cocTaBlieHa C Y4eTOM O0OOpYIOBaHMS LIEHTpa 0Opa3oBaHUS
€CTECTBEHHO-HAay4YHOM HaIpaBICHHOCTH «Touka pocTay.

HEJIU U 3AJAYUA TTPEJIMETA:

Menn:

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

OBJIaJleHHe YMEHMSIMM HAOII0aTh XUMHYECKHE SBJICHHS, MPOBOJUTH XUMHUYECKHIA
OKCIIEPUMEHT, NMPOU3BOANUTH PACUeThl Ha OCHOBE XMMHYECKHUX (DOpPMYJ BEUIECTB M YPaBHEHUIA
XUMUYECKUX PEaKLInii;

pa3sBHTHe [I03HABATEJIbHBIX UHTEPECOB U MHTEIEKTYyaJIbHbIX CIIOCOOHOCTEN B Ipoliecce
MPOBEJCHUS XMMHYECKOTO OJKCIEPUMEHTa, CaMOCTOSTENIbHOTO NPUOOpETeHUs 3HAHUN B
COOTBETCTBUU C BOSHUKAIOIIMMHU KU3HEHHBIMH ITOTPEOHOCTAMU;

BOCHUTAHNE OTHOILICHUS K XMMUU KaK K OJAHOMY M3 (DyHAaMEHTaIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U AJIEMEHTY OOIIeueI0BEYECKOM KyIbTYypHI;

NpUMeHeHHe MOJYYeHHbIX 3HAHUM M yMeHM# /i1 O€30MacHOr0 MCHOJIb30BaHUS
BEIIECTB M MaTepHalioB B OBITY, CEIbCKOM XO3SHCTBE U Ha TMPOU3BOJCTBE, pELICHUS
IIPAaKTUYECKUX 3a/a4 B IIOBCEJHEBHOM JKHU3HU, NMPEAYNPEKICHUS SBICHUNA, HAHOCSIIMX Bpex
3I0POBBIO YETIOBEKA U OKPYXKAIOLLEH CpEE.

3agaun:

®opmMupoBaTh 3HaHHUSI OCHOB XMMHUYECKOM HAYKH - BaXKHEHIIMX (PAKTOB, MOHATH,
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 BEUIECTBAMH, BBITIOJIHITH HECIIOKHBIC OIBITHI,
co0uTro/1as1 MpaBUJia TEXHUKHU 0€301acHOCTH.

OBIIIAA XAPAKTEPUCTUKA IMPEJAMETA:

B cucreme ecrecTBeHHOHaAYy4HOTo 00pa30BaHUS XMMHUS KaK y4eOHbIN MpeaMeT 3aHUMAEeT
BaXHOE MECTO B IIO3HAHUU 3aKOHOB MpPHUPOAbI, (GOPMUPOBAHUM HAYYHOH KAPTHUHBI MHpA,
CO3/IaHMM OCHOBBI XMMHUYECKHUX 3HaHUH, HEOOXOIMMBIX JUIsl TIOBCEJIHEBHOW >KHU3HHU, HaBBIKOB
3JI0pOBOTO U O€30MacHOro JJIS YeJIOBEKa M OKpYXKarollel ero cpeiasl oopasza *HU3HHU, a TaKKe B
BOCIIUTAHUU DKOJIOTUYECKON KYJIBTYPBI.

VYcenemHocTs W3y4eHUss XWMHH CBSI3aHA C  OBJIAJICHUEM XHMHYECKHM  SI3BIKOM,
coOJIIO/IeHHeM MpaBU 0e30MacHOil paboThl MPU BHIMOJIHEHUH XHMHUYECKOTO 3KCIIEPHMEHTa,
OCO3HAaHMEM MHOTOYHMCIIEHHBIX CBA3EH XUMHH C IPYTUMH IIPEAMETAMM IKOJIBHOIO Kypca.

[Tporpamma BkIIOYaeT B ceOs OCHOBBI HEOPraHUYECKOM W OpPraHMYecKoil XHWMHH.
['maBHOW wmmeel MporpamMMBbl SIBISIETCS CO3[aHHWE 0a30BOT0 KOMIUIEKCA OMOPHBIX 3HAHUHM TIO
XUMHUH, BBIPAKEHHBIX B (JOpME, COOTBETCTBYIOLIEH BO3pacTy 00ydarommuxcsl.




OIMMCAHUE MECTA TIPEJIMETA B YYEBHOM IUJIAHE:

«XUMUS» U3ydaeTcs Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus B KAUECTBE YUCOHOTO
npeamera B 8-9-x knaccax. [Iporpamma paccuntana Ha 136 yacoB o yueOHOMY 1u1aHy (2 4acoB
B Hegeno B 8-9 kiaccax). YpoBeHb U3ydeHHUs YIeOHOr0 MaTepuraia - 0a30BbIH.

2. IInanupyemMble pe3y/ibTaThl
[IpenMeTHbIC pe3ynbTATHI IO OKOHYAHUH 8 Kiacca.
Hanpasn | Yuenuk Hayuutcs Y4eHuK noiayyuT
CHUS BO3MOYXHOCTh HAYUHUTHCS
nesaTenbH | [InaHupyeMblie pe3yiibTaThl Ouenka u [Tnanupyemsr | Ouenka u
OCTH CaMOOIICHKa € pe3yJbTaThl | CAaMOOIICH
Ka

OCHOBH | ONKCHIBATh CBOMCTBA TBEPABIX, TECTUPOBAHUE; | TPAMOTHO naboparo
bIC KUJKHUX, Ta3000pa3HBIX BEIIECTB, MpaKkTUYeCKre | oOpamaThCsi | pHbBIC
[TOHATHS | BBIIEJSS UX CYIIECTBEHHbBIC paboThI; c OTIBITHI U
XUMHH MIPU3HAKY; UTOTOBAs BEIICCTBAMHU | MPAKTUYC
(YpOBeHb | PaCKpPbIBATh CMBICII OCHOBHBIX KOHTPOJIbHAS B CKHE
aTOMHO- | XUMHUYECKHUX ITOHATHH «aTOM), paborta MOBCETHEBH | paOOTHI
MOJIEKYJT | «MOJIEKYJa», «XUMUYECKUI O JKU3HU; JOKJIAJIBI;
SIPHBIX AJIEMEHT», «IIPOCTOE BEILIECTBOY, OCO3HaBaTh | COOOILICHU
MIPEJICTaB | «CIIOKHOE BEILIECTBOY, HEOOXO0UMO | A
JICHUH ) «BaJIEHTHOCTBY, UCIIOJIB3YS CTh

3HAKOBYIO CUCTEMY XHMHH, COOTIOCHHS

M300paxkaTh COCTaB MPOCTEUIITHX TIPABHIT

BEILIECTB C TOMOIIBIO XUMUYECKHUX JKOJIOTHYECK

(GhOopMyIl U CYITHOCTh XUMHUYECKUX u

peakIuii C MOMOIIBI0 XUMHUECKUX 0e30MacHOro

YpaBHEHUN; MIOBEJICHUS B

BBIYHCIISATH OTHOCHTEIBHYIO OKPY’KarolIlle

MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl i

BEIIIECTB, a TAK)KE€ MaCCOBYIO JIOJIIO MPUPOIHOM

XUMHYECKOTO dJIEMEHTa B cpene;

COCITMHEHUSX JUTS OTICHKHU MX pa3BUBAThH

MPAKTUIECKON 3HAYUMOCTH; KOMMYHHKAT

CpPaBHUBATH 110 COCTABY OKCHJIBI, UBHYIO

OCHOBaHWUS$1, KUCJIOTHI, COJIH; KOMIIETCHTH

KJIacCCU(UIUPOBATH OKCHUJIBI U OCTb,

OCHOBaHUS TI0 CBOMCTBaM, KHCIIOTHI UCIIONTB3YSI

Y COJIM TI0 COCTaRY;, cpencTaa

MOJIb30BaThCs 1a00PaTOPHBIM YCTHOH U

000pyI0BaHUEM U XUMHYECKOM MUCHbMEHHON

IIOCY10H; KOMMYHUKaI[

MIPOBONTH HECIOXKHBIC XUMHUECKUE WU TIpU

OTIBITHI U HAOTIOICHUS 32 pabote ¢

W3MCHCHUSIMU CBOMCTB BEIIECTB B TEeKCTaMU

Mpoliecce UX MPEBPAIICHHI; yueOHUKa U

coOr0/1aTh MpaBUiia TEXHUKU JTOTIOJTHUATE

0€30MMacCHOCTH TIPH MPOBEICHUU BHOM

HaOJII0JICHUH U OTIBITOB; JTUTEPATYPOU

pa3jiniaTb SKCIICPUMCHTAIILHO




KHUCIIOTHI U HIENOYH, Ob3YSCh CIIPaBOYHBIM
WHIUKATOPaMHU; u
0CO3HaBaTh HEOOXOUMOCTh TabIuuamu,
coOuoieHHst Mep Oe30MaCHOCTH MPH IPOSIBIIATH
oOpallleHuu C KUCJIIOTaMH U TOTOBHOCTD
IeJI0YaMHu. K YBOKCHUIO
WHOW TOYKH
3peHus npu
00CyXICHUHN
pe3yabTaToOB
BBIMIOJTHEHHO
i paboTHI
[Meproan | kmaccUPUIIUPOBATH XUMUYECKUE TECTUPOBAHUE; | OCO3HABATH naboparo
YecKui AJIEMEHTHI HA METaJlIbl, HEMETAILJIbI, | MPAKTUYECKUE | 3HAUCHUE pHBIE
3aKOH U | AJIEMEHTBI, OKCUJIbI U TUIPOKCHIbI paboTHI; TEOPETUYECK | OMBITHI U
MEePUOAN | KOTOPBHIX aM(pOTEPHBI, U HHEPTHBIE UTOTOBAs WX 3HAHUU MpaKTH4ie
yeckas 3JE€MEHTHI (Ta3bl) JIJIs1 OCO3HAHUS KOHTPOJIbHASL | TSt CKHE
CUCTeMa | BAYKHOCTH YIOPSAI0UYEHHOCTU paboTta MPAKTUYECKO | pabOThI
XMMHYEC | HAYYHBIX 3HAHUM; u JIOKJIaabl;
KHX PacKpbIBaTh CMBICI EPUOAUYECKOTO NESITeNbHOCT | COOOIIeHU
aneMeHT | 3akoHa [[.M.MeHneneena; U 4eJIOBeKa; | A
oB JI. I. | omuceiBaTh U XapakTepH30BaTh OIHCHIBATh
Menzene | Tabnu4HYI0 GOPMY IEPUOANISCKON W3YYCHHBIC
eBa. CUCTEMbI XUMUYECKUX JIEMEHTOB; OOBEKTHI KaK
CrpoeHu | XxapakTepu3oBaTh COCTaB aTOMHBIX CUCTEMBI,
e SJIep U pacrpeaeneHue ynucia PUMEHSIS
BEILIECTB | AJICKTPOHOB I10 JIEKTPOHHBIM CJIOSM JIOTUKY
a aTOMOB XMMHYECKUX JIEMEHTOB CHUCTEMHOTO
MaJIbIX TIEPUOJIOB MTEPUOIUUECKON aHaM3a
CUCTEMBI, a TAK)KE KaJIHsI ¥ KallbLIUs;
pasnuyaTh BUJIBI XUMUUECKOU CBSI3U:
HMOHHYIO, KOBAaJIEHTHYIO MOJISIPHYIO,
KOBJICHTHYIO HETIOJSIPHYIO U
METAITNYECKYI0; U300pakaTh
AJIEKTPOHHO-UOHHBIE POPMYJIBI
BEIIECTB, 00pa30BaHHBIX
XUMUYECKUMH CBSI3SIMU PA3HOTO
BUJI;
BBISIBJIATH 3aBUCHUMOCTb CBOWCTB
BEIIIECTB OT CTPOCHUS UX
KPUCTAJUTMYECKUX PELIETOK:
HWOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX,
METaJUIMYECKUX
MHOr0006 | OOBSICHITH CyTh XUMHUYECKHUX TECTUPOBAHUE; | COCTABIATh nmabopaTo
pasue MPOLIECCOB U UX MPUHLIUINHAATILHOE MPAKTUYECKUE | MOJEKYJISIPH | pHBIE
XUMHUYEC | OTJIMYKE OT (PU3UUECKUX; paboTHI; bI€ U TIOJTHBIE | OTBITHI U
KHX Ha3bIBATh NMPU3HAKHU U YCIOBUS WUTOroBast HMOHHBIE MpaKkThue
peaknuil | MPOTeKaHUsI XUMUYECKUX PEaKIUid,; | 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 (pEeaKLUU ¢akTopoB Ha

9K30T€PMHUUECKHE U M3MEHEHUE

SHJOTEPMUUYECKHE); CKOpPOCTH

3) 10 U3MEHEHHUIO CTETEHEH XUMHYECKON

OKUCJICHUSI XUMUYECKUX IJIEMEHTOB peaxiuu;

(peakuuu OKUCIUTEIHHO-

BOCCTAHOBUTEIIbHBIC); MIPOTHO3UPOB

4) o 0OpaTUMOCTH TIpoLiecca aTh

(peakuuu oOpaTHUMBIC U pe3ynbTaThl

HEOoOpaTUMEbIe); BO3JICUCTBUS

Ha3bIBaTh (PAKTOPHI, BIUSIIONINE HA pa3IMYHBIX

CKOPOCTh XUMUYECKUX PEaKI[Hil; ¢bakTopoB Ha

Ha3bIBaTh (PAKTOPHI, BIUSIIONINE HA CMeIlleHne

CMeIlleHne XUMUYECKOTO XHUMHYECKOTO

paBHOBECHS; paBHOBECHS.

COCTaBJISITh ypaBHEHUS

AIIEKTPOIUTUIECCKOHN AUCCOUAITIH

KHCIIOT, IIeNIOUeH, CONeii;

TIOJTHBIE M COKpPAIIEHHBIC HOHHBIE

ypaBHEHHUS peakinii oOMeHa;

YpaBHEHHSI OKUCIUTEILHO-

BOCCTaHOBUTEJIbHBIX PEAKIUH;

MIPOTHO3UPOBATH MPOITYKTHI

XUMHUYECKHUX PEAKIIH 10

(hopmynaM/Ha3BaHUSIM UCXOTHBIX

BEIIIECTB;

OTIPEIENIATH MCXOJHBIE BEUIECTBA 110

(dbopMynaM/Ha3BaHUSAM MPOTYKTOB

peaKiuu;

BBISIBJISITH B IpoIlecce

AKCIIEPUMEHTA MPU3HAKH,

CBHUJIETEIILCTBYIOIIHE O MPOTEKAHUH

XUMHYECKON peaKIlvy;

MIPUTOTOBIISATH PACTBOPEHI C

ONpeAeIEHHON MaCCOBOM J0JIEH

PacTBOPEHHOTO BEIIECTBA;

OTIPEETISATH XapaKTeP CPEIbl BOAHBIX

pacTBOPOB KUCIIOT U LIEIOYEHN MO

W3MEHEHUIO OKPACKU HHIIUKATOPOB
MHo0roo0 | onpeaensTs NPUHAICKHOCTD TECTUPOBAHUE; | MPOTHO3HPOB | Taboparo
pasue HEOPTaHMYECKUX BEIIECTB K OTHOMY | MPAKTHYECKUE | aTb pHBIC
BEIIECTB | U3 U3YYCHHBIX KIACCOB/TPYIII: paboTHI; XUMHYECKHE | OMBITHI U

METaJUTbl 1 HEMETAJIIbI, OKCHJIBI, UTOTOBasI CBOWCTBa MIPAKTHYC

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

COCTaBJISITH ()OPMYITBI BEIIECTB 110 pabora OCHOBE HUX paboThI

WX Ha3BaHUSM; ONPENETATh cocraBa u JTOKJTaJIBI;

BAJICHTHOCTH M CTETICHb OKHUCIICHUS CTPOCHWUS; COOOIIeHN




3JIEMEHTOB B BEIIIECTBAX; COCTABIATh
(hOopMyIIbI HEOPTaHUIECKUX
COCIMHEHHMH I10 BaJICHTHOCTSIM U
CTETICHSIM OKHCJICHHUS DJIEMEHTOB, a
TaKXe 3apsiiaM HOHOB, YKa3aHHBIM B
TaOJIUIIE PACTBOPUMOCTH KUCIIOT,
OCHOBaHUH U COJICH;

Ha3bIBaTh OOIINEC XUMHUCCKHE
CBOMCTBA, XapaKTEPHBIE JI IPYIIN
OKCHJIOB: KHCJIOTHBIX, OCHOBHBIX,
aM(}OTEPHBIX;

Ha3bIBaTh OOIIUE XUMUYCCKHE
CBOWCTBA, XapaKTEepHbIC IS
KakJ0T0 U3 KJIaCCOB
HEOPraHWYECKUX BEIECTB: KUCIOT
OCHOBAaHHUI COJICH;

MPUBOJIUTH TPUMEPHI PEAKIIHMA,
MOATBEPKIAIOIINX XUMUYECKHE
CBOWCTBA HEOPTAHUYECKUX BEIIECTB:
OKCHJOB, KHCJIOT, OCHOBAaHHH U
COJICH;

OTPEIEIATh BEIECTBO-OKUCITUTEIb U
BEIIECTBO-BOCCTAHOBUTEIH B
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBLHBIX
peaKusIX; COCTaBISATh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIHHBIN

OanaHc (1715 U3YYEHHBIX peaKIInii)
0 TIPEIJIOKEHHBIM CXeMaM
peaxiuii; IpoBOAUTH T1a00paTOPHBIE
OTIBITHI, TIOJITBEPIKIAIOIITHE
XUMHUYECKHE CBOMCTBA OCHOBHBIX

KJIACCOB HEOPTaHMYECKHUX BEIIECTB

BBISIBJISITH s
CYIIECTBOBAH
ne
TCHETHYECKO
i
B3aHMOCBSI3U
MEXIY
BEIIIECTBAMH
B psaay:
MPOCTOC
BEIIIECTBO —
OKCHJ —
TUAPOKCH/]T
— COJlb

HpeI[MeTHBIe PE3YIbTATHI 10 OKOHYAHUHN 9 knacca.

HampaBnenus | YueHuk Hayuurcs Y4eHUK NOIyYuT BO3MOKHOCTD
JEeATEIbHOCT Hay4HUThCS
u [Inanupyemsblie Onenkaun | Ilnanupyemsle OueHka u
pe3yJIbTaThI CaMOOLICHK | pe3yJIbTaThl CaMOOIICH
a Ka
OcHoBHbIE XapaKTepU30BaTh TECTUPOBAH | [IOHUMATh CMBICI U nabopato
TTOHATHSA BEILIECTBA 10 COCTABY, ue; HE00X0IUMOCTh pHBIE
XUMUU CTPOEHUIO M CBOMCTBAM, | MpakTH4YeC | COOIIONEHUS OIIBITHI U
(YpoBeHb YCTaHABIIMBATh KHe MIpeANCaHu, MIpaKTH4e
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
OIMCBIBATH COCTAB, HCITOJIb30BAaTh




CBOICTBa U 3HaUeHUE (B
MpUpoJIe U
MPaKTUYECKOU
NEATEIIbHOCTH YeJI0BEKa)
MPOCTHIX BEIIECTB —
KHCJIOPO/JIa U BOJOPO/A;
JlaBaTh CPAaBHUTEIBHYIO
XapaKTEPUCTUKY
XAMHUYECKHX DJIEMEHTOB
M BaXKHEHIITNX
COETUHEHUN
€CTECTBEHHBIX CEMECIICTB
IEJIOYHBIX METAJIJIOB U
rajorcHOB

puoOpeTEHHBIE
KITFOUEBBIC
KOMIIETEHTHOCTH MpHU
BBITIOJTHCHUH
HCCJIEIOBATEIIBCKUX
MIPOEKTOB 10 U3yUYEHUIO
CBOIICTB, CITIOCOOOB
MOJTyYCHUS U
pacrno3HaBaHUs
BEIIECTB; 00BEKTUBHO
OILICHUBATh
UHPOPMALIUIO O
BEIIECTBAX U
XUMHUYECKUX MPOLIECCax,
KPUTHYECKH OTHOCUTHCS
K TICEBJIOHAYYHOU
uHpopmanuu,
HeZ00pOCOBECTHOM
pekiame, Kacarolencs
HCIIOJIH30BaHUS
Pa3IMYHBIX BEUIECTB.

[Iepnonnueck
Wi 3aKOH U
MEPUONYECK
as cuctema
XUMHYECKUX
3j1eMeHTOB /1.
.
Menpeneena.
Crtpoenue
BENIECTBA

XapaKTepU30BaTh
XUMHUYECKHE IIEMEHTHI
WX COCJIMHCHUS Ha
OCHOBE TIOJIO’KEHUS
JJICMEHTOB B
MEPUONYECKON CUCTEME
1 0COOEHHOCTEH
CTPOCHHS X aTOMOB;
OIMCHIBATH OCHOBHBIC
ATanbl OTKPBITH
J.N.MeHnneneeBsiM
MIEPUONIECKOT0 3aKOHA
Y NIEPUOTUYECKON
CUCTEMbI XUMHUUYECKUX
3JIEMEHTOB, KU3Hb U
MHOT000Pa3HYI0
HAy4YHYIO JIeATeIHbHOCTh
Y4€HOTO;
XapaKTepU30BaTh
Hay4yHOE U
MHPOBO33PEHUYECKOE
3HaYEHUE
MEPUOINYECKOTO 3aKOHA
U IIEPUOINYECKON
CUCTEMBI XUMHYECKUX
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
MPEIBHUICHUS CBOMCTB
KOHKPETHBIX BEUIECTB;
pa3BUBaTh
UH(POPMALMOHHYIO
KOMITIETEHTHOCTD
IOCPEACTBOM
yrayOneHus 3HaHUM 00
HUCTOPUM 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
MpaKTU4e
CKHE
paboThI
JIOKJIaJIbI;
COO0O01IeHU
s




HAay4YHOU MOJIEMUKH,
MPEoI0ICHUS
TPYAHOCTEN U COMHEHUH.

MHuoroo0pa3 | cOCTaBJIsTh YpaBHEHHS TECTUPOBaH | IPUBOJUTH IIPUMEPHI nabopato
ue peaxkuuii, ue; peakuuii, pHBIE
XUMHAYECKHX | COOTBETCTBYIOIIUX NPaKTUYeC | MOATBEPIKIAIOIINX OIIBITHI U
peakuuii M0CTIeI0BATEIbHOCTH KHe CYIIECTBOBaHHE MIPAKTHYe
(«urerrouke») padoTHI; B3aUMOCBSI3U MEXKTY CKHE
MIpeBpALCHUI HUTOTOBAs OCHOBHBIMH KJIaCCaMHU paboThI
HEOPTraHUYECKUX KOHTPOJIbH | HEOPTraHMYECKHX JIOKJIAJIbI;
BEIIECTB PA3TUIHBIX ast pabotra | BEIIECTB CO00IIeHN
KJIaCCOB; MIPOBOJMTH s
KaueCTBEHHBIC PEAKIIHH,
MIOJITBEPIKTAOIITHEC
HaJIM4YUe B BOJIHBIX
pacTBopax BELIECTB
OTJICTIbHBIX KATHOHOB U
AQHHOHOB.
MHuoroo6pa3 | oOBsICHATH TECTUPOBAH | MPOTHO3UPOBATH naboparo
W€ BEIICCTB 3aKOHOMEPHOCTH ue, CHOCOOHOCTH BEIIECTBA | PHBIC
M3MCHCHUS QU3NYCCKUX | IPAKTHYEC | MPOSBISATH OIIBITHI U
Y XUMUYECKUX CBOMCTB | KUE OKHUCITUTEIILHBIC WU MpaKTU4e
MIPOCTHIX BEIIECTB paboTsr; BOCCTaHOBUTEIILHBIC CKHe
(MeTaysI0B U UTOTOBas CBOWCTBA C YUETOM paboThI
HEMETAJIOB) M UX KOHTPOJIbH | CTENEHEH OKUCIICHHS JTOKJIA/IbI;
BBICIINX OKCHJIOB, ast paboTa | 3JIIEMEHTOB, BXOJAIIUX B | COOOIIECHH
00pa3oBaHHBIX €ro COCTaB; s

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

COCTaBJISTh YpaBHEHUS
COOTBETCTBYIOIIUX
peakiui.

XapaKTepU30BaTh
oco0Oble CBOMCTBA
KOHLEHTPUPOBAHHBIX
CEpHOM M a30THOM
KHCJIOT; IPUBOJIUTH
IIPUMEPBI YpABHEHUI
peaxkuui, Jexalunx B
OCHOBE IIPOMBIIIIIEHHBIX
CHOCOOOB MOTyYEHHS
aMMUakKa, CepHON
KHCJIOTBI, YyT'yHa U
CTaJIu; OMIMCHIBATh
buznyeckue u
XUMHUYECKHE MPOIIECCHI,
ABJIIOIINECS YaCThIO
KpyroBOpOTa BEIIECTB B
IIPUPOJIE;
OpraHU30BBIBATH,
IIPOBOAMTD
YUEHUYECKHE TPOEKTHI
10 UCCIIEI0BAHUIO
CBOMCTB BEIIECTB,
MUMEIOLINX BAXKHOE
MIPAKTHYECKOe
3HAUYEHHUE.




JInyHOCTHBIE M MeTampeAMeTHbIe Pe3yJabTAThl

Bua YYJ BbInyCKHUK HaYy4YHTCH BbINyCKHUK MOJTy4YHT
BO3MOKHOCTh
HAYYHUTHCHA
Juunocmuuole l)BocIMTaHHE  POCCHMCKOM  TI'PAKIAHCKOW | BBITYCKHUK IOTYyYUT
YHuUusepcaibHbvle UJCHTUYHOCTU: TATPpUOTH3Ma, JIOOBM  © | BOSMOXHOCTB JJIs
yueonuvie 0eicmeus | ypayenug x OTeyecTBy, UyBCTBA rOpaoCTH 3a | POPMMPOBAHMS:

cBor0 PoaunHy, mpoumuioe M Hacrosllee

MHOI'OHAIIMOHAJILHOT O HapoJa Poccuu;

OCO3HaHHeE cBOEH STHUYECKOU

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

KYJBbTYPHOI'O HaACJICAusg HaApOAOB Poccun m

YCJIOBCYCCTBA; YCBOCHUC TI'YMAHHUCTHUYCCKUX,
ACMOKPAaTUICCKHUX 41 TpaaAUuLUOHHBIX
HCHHOCTefI MHOI'OHAaIlMOHAaJIbHOI'O

poccHiicKoro oOIIeCTBa; BOCHUTAHUE YYBCTBA
OTBETCTBEHHOCTH U A0Jra nepen Ponunou;

2) GopMHpOBaHUE OTBETCTBEHHOTO OTHOILICHMS
K Y4YEHHIO, CIIOCOOHOCTH
00yJaroImuxcs K CaMOpa3BUTHUIO "

CaM006paSOBaHI/II-O Ha OCHOBC MOTHBAIlMHU K

T'OTOBHOCTH n

00YYCHHUIO U TIO3HAHWIO, OCO3HAHHOMY BBIOOPY
M IIOCTPOCHHUIO AAJIBHEMIIEH WHAWBUAYAIbHON
0aze

TPaeKTOPUU oOpa3oBaHUs Ha

OpPUEHTHUPOBKM B  Mupe mpodeccuii
MpodeCCUOHATIBHBIX MPEANOUTEHUH, ¢ y4ETOM
YCTOMYMBBIX TIO3HABATEJIbHBIX HHTEPECOB;

3) popMHpOBaHUE LEIOCTHOTO MHPOBO33PEHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
[Pa3BUTHS HAayKH M OOILECTBEHHOM IpPaKTUKH,
[YYUTBHIBAIOIIETO

SI3EIKOBOE,

COLIMAJIbHOE,  KYJIbTYPHOE,

JTyXOBHOE MHOTO000Opazue
COBPEMEHHOTO MHPA;
4) (hopmupoBaHUe

YBA)KUTCIIBHOT'O u

OCO3HAHHOTO,
TO0OPOKENATETHHOTO
OTHOIIICHHSI K JPYrOMY YEJIOBEKY, €r0 MHEHHIO,
MHUPOBO33PECHHUIO,  KYJIBTYpE, BEpe,

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

A3BIKY,

PEINIrun, TpaguuuiaM, A3bIKaM, LOCHHOCTAM

HaponoB Poccun m HapomoB MHpPa; TOTOBHOCTH
M CHOCOOHOCTH BECTH MAHAOT C JIPYrUMHU
VIFOABMHU U JOCTUT'aTh B HEM B3aMOIIOHUMAaHUA,
5) OCBOCHHE COLMAIbHBIX

HOpM,  IIpPaBUI

MOBEJEHUs, poJied B (OPM COLMATIBHON >KU3HU

* BBIpa)KECHHOM
YCTONYMBON yuyeOHO-
MIO3HABATEJIbHON
MOTHUBALIUU U UHTEpECa
K

YUEHHIO;

* TOTOBHOCTH K
caM000pa3oBaHUIO U
CaMOBOCHUTAHUIO;

* aJICKBaTHOM
MO3UTUBHOU
CaMOOLICHKHU U -
KOHLICTILINY;

* KOMIIETEHTHOCTH B
peanu3anuy OCHOB
rpaXk1aHCKOM
UJEHTUYHOCTHU B
MOCTYIKaX U
JeSATEIbHOCTH;

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

y4€Ta NO3ULUI
YYaCTHUKOB JTUIIEMMBI,
OpPUEHTALINH Ha UX
MOTHBHI M UYyBCTBA,
YCTOWYUBOE
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  PEIICHUH  MOpPAIbHBIX
npoOJieM Ha OCHOBE JIMYHOCTHOTO BBIOOpA,
(opMHpOBaHHWE  HPABCTBEHHBIX YYBCTB U
HPABCTBCHHOTO IIOBEJEHHs, OCO3HAHHOTO M
OTBETCTBCHHOTO OTHOIIEHUS K COOCTBEHHBIM
[OCTYITKaM;

7) bopmupoBaHue
KOMITETCHTHOCTH B

KOMMYHUKATUBHOU
oOIIeHIH
M COTPYAHHUYECTBE CO CBEPCTHUKAMHU, IETHMU
CTaplIero ¥ MJaJuiero BO3pacTa, B3pOCIbIMU B
mpoiiecce  00pa3oBaTENbHON,  OOILIECTBEHHO-
[OJIE3HOMH, y4eOHO-UCCIIEe0BATENbCKOH,
TBOPYECKOM M JPYTUX BUIOB ACATEIBHOCTH;
8) oco3HaHHWE 3HAUCHHUS CEMbH B KH3HH
yesoBeKa M OOLIecTBa, HPHUHITHE IIEHHOCTH
CEMEMHOMN JKU3HU, YBAXKUTEIHLHOE U 3a00TIMBOE
OTHOIIIEHHE K YWIEHaM CBOEH CEMbHU;

9) pa3BUTHE SCTETUYECKOT0 CO3HAHUS Yepe3
OCBOEHUE XY0KECTBEHHOI'O HACJIEUs
HaponoB Poccun u Mupa, TBOpUECKOU
JESATEIIBHOCTH ACTETUYECKOI0 XapaKTepa.

TIOMOIIb
oOecrieyeHue
OJ1aronoTyqus.

Pezynamuenule
YHUeepcanvHble
YyueodHvie Oelicmeus

® AHAJIM3UPOBATH
IJIAHUPOBATH
pe3ynbTaThl,

® UJICHTU(PUITUPOBATH 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 CYIIECTBYIOIIUX
BO3MOXKHOCTEIA;

¢ popmynupoBaTh yueOHbIE 3aJ]aUuM KaK I1aru
JOCTHIKECHUS IIOCTaBJICHHOU LEIH
JIeATEIbHOCTH;

¢ 000CHOBBIBATh  1IE€JIEBBIE OPUEHTUPBl H
IIPUOPUTETBI  CCBUIKAMM  HAa  IIEHHOCTH,
yKa3plBags U OOOCHOBBIBas  JIOTHYECKYIO
IIOCJIEI0BATEIbHOCTb 1IIATOB,;

® OIpeeNIATh JACHCTBHE(S]) B COOTBETCTBUU C
yueOHoO " O3HaBaTeIbHONU 3ajaueit,
COCTaBJIATh aIrOpUTM JNENCTBUAN B
COOTBETCTBUHU C Yy4eOHOW M IO3HaBaTeIbHOMN
3ajayei;

© 000CHOBBIBATh U OCYIIECTBISATH BBIOOP

CYILIECTBYIOIINE u
Oynymue  oOpa3oBaTelbHBIE

HanOosiee 2 (PEKTUBHBIX CIIOCOOOB peIIeHUs

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

* IOCTPOCHUIO
KU3HEHHBIX TJIAHOB
BO BPEMEHHOMU
MIEPCIIEKTHUBE;

* 1P TUTAHUPOBAHUHT
TOCTHKEHUS TIeNei
CaMOCTOSITEITLHO,
MOJTHO U aJIeKBATHO
YUUTHIBATh YCIIOBUS H
CpeICTBa HX
JOCTHKCHHUS;

* BBIJICIIATH
abTepHATHBHBIC
CIOCOOBI TOCTHKEHUS
LeIH U BEIOUpATh
Hauboee

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




y‘Ie6HBIX 1 ITO3HaBAaTCJIBHBIX 3a1a4,
.OHpeIICHHTL/HaXO,Z[I/ITB, B TOM 4YHCJIC U3

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

® BHICTPAaWBaTh  JKU3HCHHBIC  IUIAHBI  HA

KpaTKOCpouHoe Oynayinee (3asBisTh LiEJEBbIC
OPUEHTHPBHI, CTABUTH aJICKBAaTHBIC UM 33J]a4H U

npejaarath JeUCTBHS, yKa3bIBas "
000CHOBBIBas JIOTHYECKYIO
HIOCJIEIOBATEIBHOCTD LIaroOB);

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

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

® ONPENENATh IMOTEHIMAIbHBIE 3aTPyIHEHUS
OpU pElICHUH Y4eOHOW M TIO03HABATENbHOM
3aJaud M HaxOIUThb CpeAcTBa i HX
YCTPaHEHUS;

® OIIHMCHIBATH CBOM OMBIT, OPOPMIISIS €ro JUIs
nepesayy ApyruM JIIOJSM B BUJE TEXHOJIOTMU
pelIeHUs] MPAaKTUYECKUX 3a/1a4 ONPECICHHOTO
KJ1acca;

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

e ONpENIENsATh COBMECTHO C TIearoroM u
CBEpPCTHUKAMHM  KpUTEpUU  IUIAHUPYEMBIX
pe3yiabTaTOB M KPUTEPHH OIEHKH CBOEH
yueOHOI 1eTeNbHOCTH;

ecucTeMaTH3UpOBaTh (B TOM  YHCIE
BbIOMpATH MIPUOPUTETHBHIE) KpUTEpUn

IJIAHUPYEMBIX PE3YJIbTATOB U OLICHKU CBOEU
JIeSATEIbHOCTH;

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

® OLICHUBATH CBOIO NEATENBHOCTD,
apryMEHTUPYysl TPUYMHBI JOCTHUKEHUS WIH
OTCYTCTBHSI IUIAHUPYEMOTO PE3yJIbTATA;

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

JeITEILHOCTH B
dopme

OCO3HAHHOI'O
YIIPaBICHUS CBOUM
IIOBEJCHUEM MU
JIEATEIbHOCTHIO,
HaIpaBJICHHOW Ha
JIOCTHIKEHHE
IOCTaBJIECHHEIX 1IEJICH;
* OCYILIECTBIISITh
M03HABATEIHHYIO
pedaekcuio B
OTHOILIEHNU JIEUCTBUI
o

pelieHuto y4eOHbIX 1
IT03HABATEJIbHBIX
3a1ad4;

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

* aJICKBaTHO
OLIEHUBATh CBOU
BO3MOYKHOCTHU
JIOCTYIKEHHMS 1IETU
onpeaeNIEHHON
CJI0’KHOCTH B
Pa3TUYHBIX

chepax
CaMOCTOSTEILHOM
JIeATEIIbHOCTH;

* OCHOBaM
CaMOPETYJISIHH
SMOILMOHATBHBIX
COCTOSIHUM;

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




MIPOJIYKTa/pe3ysbTaTa;

® YCTaHABIIMBATh CBSI3b MEKY MOJIYyYECHHBIMU
XapaKTepUCTUKaMH MPOJyKTa u
XapaKTepUCTUKAMM Ipolecca JeATEIbHOCTH,
[0 3aBEpLUICHUM JEATEIbHOCTU IpejylaraTh
M3MEHEHUE XApaKTepUCTUK Mpouecca s
IOJIyYEHUSI  YJIYYIIEHHBIX  XapaKTEPUCTUK
IPOJYKTA,

®CBEpATh CBOU JICWCTBUS C LEJIBIO M, INpHU
HEO00XO0IMMOCTH, UCIPABIIATH OIIMOKH
CaMOCTOSITENIbHO;

® ONpEAENATh  KPUTEPUU  IPABHIBHOCTH
(KOPPEKTHOCTH) BHITIOJIHEHHS y4eOHOM 3a1auu;

® AHAJIM3UPOBATH u 000CHOBBIBATh
IIPUMEHEHHE COOTBETCTBYIOILIETO
MHCTPYMEHTApUsl ISl BBIIOJHEHUS Y4eOHOM
3a/1a4u;

© CBOOOJTHO TM0JIb30BaThCsl BBIPAOOTAaHHBIMU
KPUTEPUSIMHU OLICHKU M CAMOOLIEHKH, UCXOJIS U3
HEIM M MMEIOLUXCS KPUTEPHUEB, pas3ivyas
pe3yNIbTaT U CIIOCOOBI ICHCTBUH;

® OLICHUBAaTh MNPOAYKT CBOEU JAEATEIbHOCTU
M0  33JaHHBIM W/ MU  CaMOCTOSITENILHO
ONpEEIIEHHBIM KPUTEPHUSIM B COOTBETCTBHH 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 IO03HABaTEJIbHYIO JAEATEIBHOCTh U
JEeSTeNIbHOCTh ~ JPYTHX  OOydYaloIluxcs B
IIPOLIECCE B3aUMOIIPOBEPKH;

® COOTHOCHUTH pe€alibHble U IUIaHUpYyEeMble
pe3yJbTaThl WHUBUIYaJIbHOU
00pa30oBaTeNIbHOW  JAEATENIbHOCTH M JeNaTh
BBIBO/IBI;

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

® CaMOCTOSITENIBHO ~ ONPENENSITh  IPUYMHBI
CBOETO YycIlleXxa WIM HEyclleXa W HaxOJUThb
CrocoOblI BBIX0/1a U3 CUTYallMU HEYCIIexa,

® PETPOCTIEKTUBHO OIIPENEIIATD, KaKue
JEMCTBUS O peIIeHUI0 y4yeOHOM 3amauu WIu
nmapaMeTpbl 3THUX JICUCTBUA TpPUBENIH K
MOJIYYEHUIO MMEIOLIErocs MpOaAyKTa y4eOHOI
JeSITEIbHOCTH;
JEMOHCTPUPOBATh TMPUEMBl  PETYISALHU
NCUX0(PU3NOIOTHYECKUX/IMOLIMOHATIBHBIX




COCTOSIHUH JIJTs TOCTHOKEeHHS D deKTa
yCcTOKOoeHus (YCTpaHeHUsI YMOLIMOHAIBHOM
HaIPsHKEHHOCTH ), () (HeKTa BOCCTAHOBIICHUS
(ocmabnenHust MPOSIBIICHUN YTOMIICHUS),

s dexra akTHBU3AIMH (TTOBBIIICHUS
NICUXO0(U3HOIOTHICCKON PEAKTUBHOCTH).

Kommynuxamuenuie
YHUg8epcaipbHble
YyueoHvle

delicmeus

® OIIPENEIIATD BO3MOKHBIE poinu B
COBMECTHOM ACATEIBHOCTH;

e UrpaTh ONpPECICHHYIO POJb B COBMECTHOM
JeSITeTbHOCTH;

® [IPUHUMATD MTO3UIIHIO co0eceqHmKa,
MOHMMAs TO3UIHIO IPYTOT0, pa3inyarh

€ro peud: MHEHHE (TOYKY  3pCHHS),
JI0Ka3aTeJIbCTBO (apryMeHTsl), (baxThI;
TUIIOTE3bI, aKCUOMBI, TECOPUU;

® ONIPENIENATh CBOM JICUCTBUS W JCHUCTBUSA

napTHepa, KOTOpPBIE CIIOCOOCTBOBAIA  WIIH
IPEISATCTBOBAIN MIPOJTYKTHBHOM
KOMMYHHKAIHH;

®CTPOWTH  IO3UTHUBHBIC  OTHOIICHHUS B
nporiecce  y4eOHOH W IO3HABATEIbHOM
JCSITeTbHOCTH;

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

nepedpa3upoBaTh CBOIO MBICIb (BJIaJICHHE
MEXaHU3MOM SKBHBAJICHTHBIX 3aMEH);

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

eIpe/ularath AJbTEPHATHBHOE pEIICHHE B
KOH(DJIMKTHOM CUTYaIlUH;

® BBIJICIISITE  OOIIYIO
JTUCKYCCHH;

® IOTOBApPHUBATLCS O TPABWIIAX M BOMPOCAX
UiE  OOCYXKIeHHS B  COOTBETCTBHH  C
IIOCTaBJICHHOM IE€pe/ TPYIIION 3aa4eH;

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

® YCTPAaHATh B paMKax JIHajora pa3pbIiBbI B
KOMMYHHUKAIIHIH, 00yCIIOBJIEHHbBIE
HETIOHUMAHUEM/HEeTIPUSTHEM  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  pPEUYEBbIC

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

* YYUTHIBATh Pa3HbIe
MHEHUS 1 UHTEPECHI U
000CHOBBIBATh
COOCTBEHHYIO
HO3ULIHIO;

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

YYaCTHHKOB, TTOMCKA U
OLICHKHU
TbTEPHATUBHBIX
Croco0OB pa3peLIeHus
KOH(JIMKTOB;
JIOTOBApUBATHCS U
MPUXOIUTH K 001IEeMy
PELLEHUIO B
COBMECTHOMN
JeATEeITbHOCTH, B

TOM YHCIIE B CUTYallUH
CTOJIKHOBEHUS
MUHTEPECOB;

* OpaTh Ha cebst
WHUINATUBY B
OpraHu3aIu
COBMECTHOTI'O JCHCTBUSA
(memoBoe MUIEPCTRO);
* OKa3bIBaTh
TTOAJIEPKKY U
CcoJIeficTBHE TEM, OT
KOT'O 3aBHCHT
JIOCTH>KEHHE 1IeJIU B
COBMECTHOM
JeSATEIbHOCTH;

* OCYIIECTBIISTh




cpeactBa B MPOLECCE KOMMYHHUKAlUMU C
JPYrUMU JIIOJIbMH (JIMAjJor B Mape, B MaJoi
rpynme u T. 1.);

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

COOCTBEHHOM IE€SATCILHOCTH,

e cOONMIOaTh HOPMBI MYONMYHOM peuu u
perjiaMeHT B MOHOJON€ W JUCKYCCUU B
COOTBETCTBUU ¢ KOMMYHUKATUBHOM 3aa4€el;

® BHICKa3bIBaTh U OOOCHOBBIBaTbH MHEHHE
(cyxzmeHue) U 3ampaliuBaTh MHEHHE MapTHEpa
B paMKax JUajora;

® IPUHUMATh pEIICHUE B XOJ€ Juanora u
COTJIACOBBIBATh €T0 ¢ COOECEAHUKOM;

® C0O3/1aBaTh MMCbMEHHBIE «KIMIINPOBAHHBIE
U OpPUTMHAIBHBIE TEKCThl C HCIOJIb30BAHUEM
HEOOXOIUMBIX PEUEBBIX CPEJICTB;

® 1ICII0JIb30BAThH BepOaIbHbIC cpencTaa
(cpeacTBa JIOrMYECKOM CBS3M) AJSL BBIICIICHUS
CMBICJIOBBIX OJIOKOB CBOETO BHICTYILJICHNUS,

® 1ICIT0JIF30BaTh HEeBEpOaIbHBIC CPEICTBA WU
HarJIsIIHbIC MaTepHalIbl,
MOJIFOTOBJICHHBIE/0TOOpaHHbBIE oz
PYKOBOJICTBOM YUYHUTEIS;

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

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

® BHIOMpATh, CTPOUTH U  HCIOJIb30BAThH
a7IeKBaTHYI0 MH(POPMAIMOHHYI0 MOJENb IJIs
nepefaud  CBOMX  MBICJIEH  CpeACTBAMM

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

® BEIJICTIATH nH(OpMaAITMOHHBII aCIIEKT
3a/1ayu, ONEePUPOBATh TAHHBIMU, UCIIOIb30BATh
MO/IEJIb PELICHUS 3a/1a4H;

® IICTIOIb30BAaTh KOMITHIOTEPHBIC TEXHOJIOTHUHU
(BKITIOUAsS BBIOOD aIeKBAaTHBIX 3a7a4e
MHCTPYMEHTAJIbHBIX IPOrPAMMHO-AIIAPATHBIX
CPEICTB M  CEpPBUCOB)  JUIsl  pEIICHHUd
WH(OPMAIIMOHHBIX W KOMMYHHKAI[MOHHBIX
y4eOHBIX 3aJa4, B TOM YHCJIE: BBIUYMCIICHUE,
HaIyMcaHWE IIMCEM, COYMHEHMH, JOKIaJo0B,
pedepaToB, co31aHKe MPE3CHTAINH | JIp.;

® [ICII0JIB30BAaTh MH(MOPMALMI0O €  y4YETOM
ATUYECKUX U MPABOBBIX HOPM;
eco31aBaTh MH(GOPMALMOHHBIE  PECYPCHI

KOMMYHHUKATHUBHYIO
pedrexkcuro Kak
OCO3HaHHE OCHOBaHUN
COOCTBEHHBIX
JICUCTBUN U IEUCTBUIM
napTHEPA;

* B Ipoiiecce
KOMMYHHUKAIAH
JIOCTaTOYHO TOYHO,
MOCJIEIOBATEIBHO U
MOJIHO TIepe/1aBaTh
HapTHEPY
HEOOXOAUMYIO
uH(GOPMAIIHIO KaK
OpUEHTHD IS
MIOCTPOECHUS ACHUCTBHS;
* BCTyNaTh B JUAJIOT, a
TaK)Ke y4acTBOBAThH 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
MEXKITUIHOCTHOTO
BOCTIPUSATHSA,
TOTOBHOCTHU aJI€KBATHO
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
JOCTHXKEHUS 00IIeH
(<) 05

COBMECTHOM
NESITEIbHOCTH;

* YCTpauBaTh

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

3¢ PEKTUBHBIX
COBMECTHBIX
peuieHui;

* B COBMECTHOM
NESTENIbHOCTH YETKO
(dbopMyIUPOBATH LIETH
TPYMIBI ¥ TO3BOJISTH
€€ yJacTHHKaM
POSIBIISITh
COOCTBEHHYIO YHEPTHIO
JUTSL TOCTHKEHUS 3TUX

Hesen.
Ilo3nasamenvnoie ® BbBIBJATH U HA3bIBaTh IPUYUHBI COOBITHS, | * OCHOBAM
YHuUeepcaivHble ABJIEHUS, B TOM  4YHCIE  BO3MOXKHBIE | PEPIECKCHBHOIO
yueoHvle NpUYMHB/HauOolee  BEPOSTHBIE  MPUYHHBI, | YTCHUS;
oelicmeus BO3MOXHBIE TTOCHEACTBUS 3aJJaHHON MPUYUHBI, | * CTABUTH npobiemy,

CaMOCTOSTENIbHO  OCYILECTBIISAA
CIICACTBCHHBIN aHAJIN3;

e JleNaTh BBIBOJ HAa OCHOBE KPUTHYECKOTO
aHaJIM3a pa3HbIX TOYEK 3PEHUs, OATBEPKIAThH
BBIBOJ COOCTBEHHOW apryMEHTalMed WM
CaMOCTOSITEJIBHO MOJTYYEHHBIMU JaHHBIMH.

e 1peoOpa3oBBIBAaTh MOJECIH C  IENBIO
BBISIBJICHUS OOIIMUX 3aKOHOB, OIPEACIISIONINX
JIAHHYIO TIPEIMETHYIO 00J1aCTh;

MNPpUINHHO-

® [EpeBOJUTh CJIOXKHYK IO  COCTaBy
(MHOTOACHeKTHYIO) nH(pOpMaLIHIO u3
rpau4eckoro WIH (hopManTu30BaHHOTO

(CUMBOJIBHOTO) MPEJCTABIEHUS B TEKCTOBOE, U
Ha000pOT;

® CTpOWTH CXEMy, alTOpUTM JeHCTBHSA,
UCTIPABIISITH 17001 BOCCTaHaBJINBATh
HEM3BECTHBIM paHee aJIropuTM Ha OCHOBE
MMEIONIETOCs 3HaHMs 00 00BEKTE, K KOTOPOMY
NPUMEHSIETCS AITOPUTM;

® CTpOMTH  JIOKa3aTelbCTBO:
KOCBEHHOE, OT TIPOTHBHOTO;

psIMoE,

apryMEHTHPOBAaTh €&
aKTyaJIbHOCTb;

* CaMOCTOSITEIILHO
IPOBOIUTH
HCCIICIOBAHKE Ha
OCHOBE IIPUMEHCHUS
METOJI0B HAOIIOACHUS
U DKCTICPUMEHTA;

* BBIJIBUTaTh TUIIOTE3bI
0 CBS3SX U
3aKOHOMEPHOCTSIX
COOBITHIA, TPOLIECCOB,
00BEKTOB;

* OPraHU30BbIBAThH
HCCIICIOBAHME C LIETBI0
MIPOBEPKH THITOTE3;

* IeNaTh
YMO3aKTFOYCHHUS
(MHIYKTUBHOE U TIO
AQHAJIOTUHN)

U BEIBOJIBI HA OCHOBE




® aHaIM3UPOBATH/pedIEKCUPOBATh  OMBIT | APTYMEHTALMH.
pa3pabOTKH W peaju3aiuu y4eOHOro MPOEKTa,
UCCJICI0BAHUS (TeopeTuueckoro,
OMITUPUYECKOT0) Ha OCHOBE TNPEAIOKECHHON
npoOJIEMHON CHUTyalMH, MOCTABICHHOW IEIH
W/WIM  3alaHHBIX ~ KPHUTEPHEB  OLECHKHU

IPOAYKTa/pe3ysbTaTa.

® TIPOBOJAUTH NPUYUHHBIH "
BEPOSTHOCTHBIM  aHANM3  3KOJOTHYECKHX
CUTYaLHi1;

® T[IPOTHO3UPOBATH HW3MEHEHHUS CUTYyallUH
IIpU CMEHE JIeHCTBUS OJHOTO (pakTopa Ha
neiicTBue apyroro ¢akropa.

3. Conep:xaHue y4yeOHOro npeamera « XuMus»

Copep:xxanue TeM y4eOHOIo Kypca XUMHUH 8 Ki1acca

Beenenne (4 1)

[Ipenmer xumMuu, MeToabpl TMO3HAHUS B XUMHH: HaONIOJCHHE, OSKCIEPUMEHT,
MojenupoBaHue. VICTOYHMKM XUMHYECKOW WHQPOpMAIM{, €€ IOJIydeHHe, aHaIu3 W
MIPE/ICTABIICHUE €TO PE3yJIbTaTOB.

[ToHsATHE O XMMHUYECKOM 3JIeMEHTe U (opMax €ro CyIeCTBOBAHUS: CBOOOJHBIX aTOMax,
MIPOCTHIX U CIIOKHBIX BEIIECTBA

[TpeBpamenus BemecTB. OTINYNE XUMHUECKUX PEaKIUil 0T (GU3NIECKuX sBIeHUH. Poib
XHUMHUH B KU3HH YeJIOBEKa. XeMOhUIus u xeMopoOus.

KpaTtkue cBeneHus u3 UCTOpUM BO3HUKHOBEHHS U pa3BuTus xumuu. llepuon amxummu.
[Tonstue o d¢unocopckom kamue. Xumuss B XVI B. PasButume xumuu Ha Pycu. Ponb
OTEUYECTBEHHBIX YYEHBIX B CTAHOBJIEHMHM XMMHUYECKON Hayku — padboTel M. B. JlomoHocoBa, A.
M. byrneposa, /1. 1. Menneneesa.

XvMuYecKass CHMBOJIMKA. 3HAKM XMMHYECKHUX OJIIEMEHTOB U IPOUCXOXKIACHHE HX
Ha3BaHUM. Xumudeckue dopmynsl. MHaekcs U kKodpuuueHTsl. OTHOCUTENbHBIE aTOMHAs U
MOJIEKYJIIpHAsl MacChl.

IIpoBenenune pacyeToB MacCOBOM IOJIM XUMHUYECKOIO JIEMEHTA B BEIICCTBE HA OCHOBE
ero (hopmyIbl.

[Tepuognueckas cucrema xumuueckux snemeHtoB [I. M. MengaeneeBa, ee CTpykTypa:
MaJble U OOJIbIIME NEPUOAbl, IPYIIBI U MoArpymbl. [leproauueckast cuctemMa Kak CpaBO4HOE
nocoOue JyIst MOJy4eHUs CBEIEHUIN 0 XUMUUECKUX JIEMEHTax

Tema 1. ATOMBI XUMHYECKHUX 3J1eMeHTOB (9 1)

ATOMBI KaK (hopMa CyIIECTBOBAaHUS XUMUUECKUX 3JIEMEHTOB.

OcHOBHbBIE CBEACHMSI O CTPOCHHM aTroMoB. Jloka3aTenbcTBa CIOXKHOCTU CTPOCHHS
atomoB. OnbIThl Pezepdopaa. [TnanerapHas Moenb CTpOSHHsS aTOMa.

CocraB aTOMHBIX SAE€p: MNPOTOHBI, HEUTPOHBL. OTHOCHUTENIBHAs AaTOMHAas Macca.
B3auMocBsI3b NOHATUI «IIPOTOHY, «KHEUTPOH», OTHOCUTEIbHAS AaTOMHAsI Macca.

M3MeHeHne uucia TPOTOHOB B sJipe aToMa — OOpa30BaHHWE HOBBIX XMMHUYECKUX
JJIEMEHTOB.

M3meHeHne yuciia HEUTPOHOB B sijipe aTomMa — oOpa3oBaHue M30TOnoB. COBpeMEHHOE
ONpEeNIETCHUE MTOHATUSA «XUMUYECKUN dJeMEHT». M30TOnBl Kak pa3HOBHIHOCTH aTOMOB OJIHOTO
XUMHYECKOTO DJIEMEHTA.




OnekTpoHbl. CTpoeHUE ANEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKHX DJIEMEHTOB MaJlbIX
nepuooB. [ToHsITHE O 3aBEPIICHHOM 3JIEKTPOHHOM yPOBHE.

[lepuonuueckass cucrteMa xumuuyeckux siemeHtoB JI. M. MenneneeBa u CTpoeHHUE
aTOMOB — (DM3MYECKHI CMBICI TOPSIKOBOTO HOMEpa d3JEMEHTa, HOMEpa TPYIIbI, HOMEpa
nepuoja.

H3MeHeHne Yuciia 3JIEKTPOHOB HAa BHEIITHEM AJIEKTPOHHOM YPOBHE aTOMa XUMHYECKOIO
3JIeMeHTa — 00Pa30BaHKE MOJIOKUTEITbHBIX

U OTPHUIATECIIHBIX HOHOB. VOHBI, 00pa3oBaHHBIE aTOMaMH METAIIOB M HEMETAJUIOB.
[TpyunHBl U3MEHEHUS METAIIMYECKMX M HEMETa/NIMYeCKUX CBOMCTB B MEPUOAAX U TpyIIax.
OO6pa3oBanue OnMHApHBIX coequHeHu. [loHsTHE 00 MOHHOM cBsi3u. CXeMbl 00pa30BaHMs HOHHOM
cBs3U. B3ammopneilicTBUE aTOMOB 3JIEMEHTOB HEMETANIOB MEXIy co0oii — obOpa3oBaHue
JIBYXaTOMHBIX MOJIEKYJI TPOCTBIX BemlecTB. KoBaJeHTHAas HEMOJsIpHAS XWUMHUYECKas CBS3b.
DNEKTPOHHBbIE U CTPYKTYypHbIE (popMyiibl. B3auMonelicTBue aTOMOB HEMETAIJIOB MEXKIY COOOM
— oOpa3oBaHue OMHAPHBIX COCTUHEHUN HEMETAIIOB. DJIEKTPOOTPUIIATEILHOCTh. KoBaneHTHas
noJisipHasi cBsi3b. [IOHSATHE O BAJIGHTHOCTH KaK CBOMCTBE aTOMOB OOpa3OBHIBATh KOBAJICHTHBIC
XUMHUYECKHE CBS3U.

CocraBnenue ¢opmyn OWHApHBIX COEIWHEHUN 1O BaleHTHOocTH. HaxoxzaeHue
BaJICHTHOCTH 110 (hOpMYyJie OMHAPHOTO COCTMHCHUSI.

B3aumopeiicTBie aToMOB METaIOB MEXIy co00il — o00pa3oBaHuE METaJUIMYECKUX
KpuctauioB. [loHATHE 0 METAIITUYECKOM CBS3H.

Tema 2. IIpocroie BemecTBa (6 4)

[TonokeHne METAIJIOB M HEMETAJIOB B MEPHUOJUYECKOW CHUCTEME XUMHYECKHX
anemeHToB /[. 1. MenneneeBa. BaxkHeime npocThie BEIIECTBA - METAJLIBL: JKEJI€30, AITFOMUHUM,
KaJbIuil, MarHuii, HaTpuii, kanuil. O0mue Gusnueckre CBOCTBa METaIIOB.

Baxueiimme npocTeie BEHIECTBa - HEMETAJIbI, 0Opa30BaHHBIE aTOMaMU KHCIOPOJa,
BOJIOpOJa, a3oTa, cepwl, (Gocdopa, yriaepoga. Monekyabl MPOCTHIX BEHIECTB-HEMETAIJIOB-
BOJIOPO/Ia, KUCTIOpOAa, a30Ta, rayioreHoB. OTHOCHUTENIbHAsT MOJIEKYJsipHas macca. CriocoOHOCTh
ATOMOB XMMHYECKUX 3JIEMEHTOB K 00pa30BaHUIO0 HECKOJIBKHUX MPOCTHIX BEILIECTB - aJUIOTPOIUSI.
AnnotrponHeie  Momudukanuu - Kuciopona, ¢ochopa U onoBa. MeralMdeckue U
HEMETAJUTMUYeCKHe CBOMCTBA MPOCTHIX BemiecTB. OTHOCUTEIBHOCTh JEJIEHUSI MTPOCTHIX BEUIECTB
Ha METaJUTBl 1 HEMETaJLTbI.

Yucno Aoraapo. KonunuectBo Bemiectsa. Monbs. MomsipHas Macca. MouisipHbIil 00beM
ra3000pa3HbIX BemecTB. KpaTHble eTUHUIBI KOJHMYECTBA BEIISCTBA - MUJUTUMOIIb U KHJIOMOJIb,
MUJUTAMOIIApPHAsT M KWJIOMOJISIpHAas MacChl BEIIECTBA, MUJUTUMOISPHBIA W KHUIOMOJSPHBIHA
00beMBbI Ta3000pa3HBIX BEIIECTB.

Pacyetsl ¢ ncnonb30BaHHEM MOHATHH «KOJHMYECTBO BEIIECTBa», «MOJSPHAs Maccay,
«MOJISIPHBIN 00HEM Ta30B», «IIOCTOSIHHAST ABOTAIPO».

Tema 3 . CoenuHeHNs1 XMMUYECKHUX dj1eMeHTOB (14 yacoB)

Crenenp okucienus. CpaBHEHUE CTENEHH OKHUCICHHS M BaJeHTHOCTH. OrmpeneneHue
CTENEHU OKHCIICHHS 3JIEMEHTOB 10 XUMudeckoi (opmyne coenunenus. CoctaBieHue Gopmyn
OMHApPHBIX COCTUHEHH, 00T cTIOCO0 MX HA3bIBAHUS.

bunapHbIe COeTUHEHUS METAJUIOB U HEMETAJUIOB: OKCHIBI, XJIOPUIBI, CYIbMHUIBI U

ap. CocraBienue ux Gpopmyi.

buHapHBIe COCTUHEHHS HEMETAJIOB: OKCHIBI, JICTYYHE BOJIOPOIHBIC COCAMHCHHS, WX
cocraB. [IpeacraBuTeny OKCHIOB: BOJa, YITIEKHUCIBINA ra3 M HeraleHas u3BecTh. [IpencraButenu
JETYYHX BOJAOPOIHBIX COSAMHEHHIA: XJIOPOBOJAOPO i AMMHUAK.

OcHoBaHus, WX COCTaB M Ha3BaHWSA. PacTBOpMMOCTh OCHOBaHHMII B Boje. Tabnwmia

PacTBOPUMOCTH THUAPOKCUIOB U colieit B Boje. [IpencraBurenu menoyeil: THAPOKCHIBI
HATpUs, Kamus W Kanblus. [oHSATHE O Ka4eCTBEHHBIX peaknusx. WHmukatopwl. M3MmeHeHHe
OKpPacKH MHJIMKATOPOB B IIEJIOYHOMH cpejie.



Kucnotel, ux coctaB m Ha3Banusa. Knaccudukamus kucioT. IlpemcraBuTenu KUCIOT:
cepHas, coyisiHas U a3oTHas. [loHsATME O mIKane KUCIOTHOCTH, wKana-pH. M3meHeHne okpacku
WHJIUKATOPOB B KUCJIOTHOM cpelie.

Cosi KaK MPOM3BOJHBIE KUCIOT U OCHOBaHUM. X cocTaB W Ha3BaHus. PacTBOpUMOCTH
couieii B Bojie. [lpencraBurenu comneit: Xxyopua HaTpus, kapooHat u gocdar kanpius. AMopdHbIe
Y KPUCTAJUIMYECKUE BEIIECTRA.

MeXMOJIeKYJISIpHbIE  B3aUMOJICUCTBUSA. THIIBI KPUCTAUIMYECKUX PEIIETOK: HWOHHAs,
aTOMHAasi, MOJEKYJSIpHasT M MeTa/uInyecKas. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT THIIOB
KPUCTAJUIMYECKUX pEeIIeTOK. BemiectBa MOJEKYISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHMS. 3aKOH
MOCTOSIHCTBA COCTaBa JIJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOCHHUSI.

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

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

[TonsiTve sIBIEHUN KaK U3MEHEHH, IPOMCXOAAIIUX C BELIECTBAMHU. SIBICHMSI, CB3aHHBIC
C HU3MEHEHHEM KpUCTANIMYECKOIO CTPOEHHS BEIECTBA IIPM IIOCTOSIHHOM €ro COCTaBe,
¢usnueckue sBieHus. dusznueckue SABICHUS B XUMMH: JUCTWUIALMS, KpUCTaIM3aLus,
BBIITAPUBAHNE M BO3TOHKA BEIIECTB, IECHTPU(PYTUPOBAHUE.

SIBneHus1, CBA3aHHbIE C U3MEHEHUEM COCTaBa BEILIECTBA, - XUMUYECKHUE PEAKLUH.

[lpu3Haku W ycIOBHS NPOTEKAHMS XHUMHUYECKHX peakuuid. [loHsTHe 00 3K30 - o
SHIOTEPMHMUYECKUX peakuusax. Peakuny TopeHHs Kak YacTHBIM Cily4all 3K30T€PMHUYECKUX
peakuuii, MPOTEKAIOIIMX C BBIJCIICHUEM CBETA.

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

u KodpduuuenToB. CocTaBleHHE YpaBHEHHH XWMHUYECKHMX peakuuil. Pacuersl 1o
XUMHYECKUM YpaBHEHMsAM. PemeHue 3an1au Ha HaXO0KIEHUE KOJIMYECTBA BELECTBA, MACCHI WU
o0bemMa IpOoAYKTa peaklyy 110 KOJIMYECTBY BEILIECTBA, MAaCCE WK 00bEMY MCXOJHOTO BEILIECTBA.
PacyeTsl ¢ MCIOIB30BaHUEM TOHATHUS «I0JIsD», KOT1a HCXOQHOE BELIECTBO JaHO B BUJE pacTBOpa
C 3aJIaHHOM MacCOBOM JI0JIEM PACTBOPEHHOI'O BEIIECTBA WJIM COJINEPKUT ONPEICIEHHYIO JOJIO

MpUMeECeH.

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

Peakuuu coeaunenus. Karanutuueckue n HekaraauTuueckue peakuuu. OOpatumble U
HeoOpaTuMble peakiuu.Peakiiuu 3amenieHust. DIeKTPOXUMUYECKUN PsiJl HANpsSKEHUH MEeTalloB,
€ro HCIOJIb30BaHME [UIsl TPOTHO3UPOBAHMSI BO3MOXKHOCTH TIPOTEKAHUS pPEAKIUN MEXIy
METaJlJIaMl M PAacTBOPAMM KHUCIJIOT. Peakluu BBITECHEHHs OIHMX METAJJIOB M3 PacTBOPOB MX
cojiell Ipyrumu MerayuiaMu. Peakiuu odmeHa. Peakuuu HelTpanu3anuu. Y cioBUsS MPOTEKaHUs
peakuuii oOMeHa B pacTBOpax J10 KOHIA. THIBI XUMHUYECKUX peakiuil (10 MPU3HAKY «UUCIO U
COCTaB MCXOJHBIX BEIIECTB U MPOAYKTOB pPEAKIMU») Ha IMpPUMEpPE CBOWCTB BOJbL. Peaxius
pa3JI0kKEHUS - AIEKTPOJIN3 BOABI. Peaknuu coequHEHMs - B3aMMOJEHCTBHE BOABI C OKCHIAMU
MeTaJlJIoB U HemeTayuioB. [loHstue «ruapokcuasl». Peakiuu 3amenieHus - B3auMOJEHCTBHE
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)llpaxtuueckas padota Ne 1 [IpaBuna TeXxHUKH 6€30MACHOCTH MPU padOTE B XUMHUUIECKOM
kabunete. JlaboparopHoe obopynoBanue 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
Kpuctajoryaparax. PactBopumocTs. KpuBble pacTBOPUMOCTHM KaK MOJENIb 3aBUCHUMOCTH
pacTBOPUMOCTH TBEPABIX BEIIECTB OT TemIepaTypbl.. HachllleHHbIe, HEHACHIIIEHHbIE U
NIEPECHIILIEHHBIE PACTBOPBI. 3HAYEHHUE PACTBOPOB JUIsl IPUPOJIBI U CEIILCKOTO X034HCTBA.



[TonsitTue 00 SIEKTPOIUTUYECKON TUCCOLMALUU. ODIEKTPOIUTHl M HEIIEKTPOIUTHI.
MexaHu3M AUCCOLMAIIMN AJIEKTPOJIUTOB C PA3IMYHBIM THUIIOM XUMHUYECKOH cBsi3u. CTeneHb
aNeKTponuThyeckol auccouuanuu. CuiibHble W ciabble  3nekTpoiuThl. llonartue 006
AJIEKTPOJINTUYECKON TUCCOLMALUU. DIEKTPOIUTH U HEAIEKTPOJIUTHI. MeXaHU3M AUCCOLMAlUU
3JIEKTPOJIUTOB € PAa3jIMYHBIM THUIIOM XHMHYECKOW CBsi3H. CTENeHb 3IIEKTPOIUTUUYECKOMN
mucconuaiuu. CUIbHBIE U c1a0bIe AIEKTPOJIUTEHI.

OcHOBHBIE I0JIO)KEHUS TEOPUU DJIEKTPOIUTUUECKON aucconanyy. VloHHbIE ypaBHEHUS
peakuuid. YCIIOBHSI IPOTEKAHUS PEaKIMd OOMEHa MEXIy 3JCKTPOJIUTaMU O KOHIA B CBETE
MOHHBIX MpencTaBieHui. Kimaccudukaius HOHOB U UX CBOWCTBA.

Kucnotel, ux xnaccudukanus. Jlucconmanusi KUCIOT U MX CBOHCTBA B CBETE TEOPUHU
3JIEKTPOJINTUYECKON Jucconanuu. MOJIEKYJIIpHbIE M WOHHBIE YPaBHEHMSI PEAKUUN KHUCIOT.
B3aumopeiicTBue KUCIOT ¢ MeTaulaMU. DJIEKTPOXUMHUYECKUU psJl HAIPSHKEHUH METaioB.
B3auMmopeiicTBue KUCIOT C METallaMM M OKCHJIaMH METaJuloB. B3aumonelcTBHe KHUCIOT C
OCHOBAHUSIMHU - peaklys HeUTpanmsauuu. B3auMonencTeue KUcCior ¢ consamu. Mcenons3oBanue
TaOJIMLIBI PACTBOPUMOCTH U1 XapaKTEPUCTUKU XUMUYECKIX CBOMCTB KUCIIOT.

OcHoBanusl, ux kiaccudukanus. [lucconuanuss OCHOBaHMM M HX CBOICTBa B CBETE
TEOPUH BJIEKTPOJIUTHUYECKON Auccouuanuv. B3aumonelcTBue OCHOBaHUM C KHUCIOTaMHu,
KUCIOTHBIMM  OKCHZaMM U coisiMu. lMcrnonb3oBaHue TaOuuLbl  PacTBOPUMOCTH  JUIS
XapaKTEPUCTUKU XMUMHUYECKUX CBOMCTB OCHOBaHUU. PasyiokeHue HEpacTBOPUMBIX OCHOBAHHUI
MIpU HAarpEeBaHUH.

Comu, ux knaccudpukanus v auccouuanus B cBere TOJl. pa3inuuHBIX THUIIOB COJICH.
CBolicTBa cojeil B CBETE TEOPUU AJIEKTPOJUTHUECKON aAuccolanuy. B3aumoneiicTsue conelt ¢
METaJUlaMH, YCJOBHUSl MPOTEKaHUs 3TUX peakuuid. B3aumopeiicTBue coseil ¢ KUCIOTaMH,
OCHOBaHUSIMU U coisiMu. Vcnonb3oBaHue TaOMUIBl PACTBOPUMOCTH ISl XapaKTEPUCTUKU
XUMHUYECKUX CBOMCTB COJIEN.

O06o06muieHne cBeeHnii 00 OKCUIax, X KiacCU()UKANU U XUMUIECKUX CBOMCTBAX.

['eneTnyeckue psapl METANIOB M HEMETALIOB. ['eHeTnyeckas CBA3b MEX]Y KJaccaMu
HEOPraHWYECKHUX BEIECTB

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OlpeneneHre CTENEeHU OKHMCICHUS i
AJIEMEHTOB, OOpa3yIOIIMX BEIECTBAa pa3HBIX KiaccoB. Peakmuum wnonHoro odomena um OBP.
OKuCIHUTENb U BOCCTAHOBUTENb, OKHCIIEHHE U BOCCTAHOBJICHUE.

Peakuyii HOHHOTO OOMEHA U OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. CocTaBieHue
YpaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIUi METOJOM DJIEKTPOHHOTO OanaHca.

CBolicTBa MPOCTHIX BELIECTB - METAUIOB M HEMETAJNIOB, KHCIOT U COJIEH B CBETE
MPEJICTaBICHU 00 OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX MPOIIECCAX

Tema 7. [Ipaktukym 2. CBoiicTBa pacTBopoB 3J1eKTpPoauToB. (1 yac) IIpakTudeckas
pabota Ne 4 «PemieHue skcriepuMeHTaIbHBIX 3a1a4 1o TOI»

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)

XapakTepHuCcTUKa 3JIEMEHTA 110 €ro MOJI0XKEHUIO B [lepnonnueckoil cucreMe XUMHYECKUX
sanemenTtoB /1. . MenzaeneeBa. CBOMCTBAa OKCUIOB, KUCIIOT, OCHOBAHUH U COJIE B CBETE TEOPUHU
IEKTPOJINTUYECKON JUCCOLUALMN U OKUCIIEHUS-BOCCTAHOBIICHUS.

[TonsiTue o mepexoaHbIX 3neMeHTaX. AMGOTEpHOCTh. ['eHeTHUeCKUid psii IePEeXOTHOTO
JJIEMEHTA.

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

XuMH4YecKasi OpraHu3anusl KMBOW M HEKHMBOW NPHUpPOABI. XHMHYECKHUH COCTaB sapa,
MaHTHM M 36MHOM KOpbl. XMMHMUYECKHE JJIEMEHTHI B KIIETKAX XMBBIX OPraHU3MOB. Makpo- u
MuKpo3jeMeHTbl. O0001IeHNe CBeleHni 0 XUMHUecKuX peakiusax. Knaccudukanus



XMMUYECKUX pEaKUMi MO pa3IMYHbIM NPU3HAKAM: «UYHCIO M COCTAB pPEArupyroluX |
00pa3yrommxcsi BEIIECTB», «TEIUIOBOM 3(QeKT», «HampaBieHHE», «U3MEHEHHE CTEIeHen
OKHUCJICHHUS DJIEMEHTOB, OOpa3yoIMX pearupyrolire BelecTBa», «(paza», «UCIOJIb30BAHUE
KaTaauzaTopay.

IlonsiTHe O CKOpPOCTM XHMMHUYECKOW peakuuu. DakToppl, BIUAIOIIHME HA CKOPOCTh
XuMHUeckux peakiuil. Karanuzatopse! u karanu3. UHrHOUTOpbl. AHTHOKCUAAHTBI.

JMemoncTpanuu. Paznuuneie popmer Tabmuubr [[. Y. MenneneeBa. Mojenu aToMoB
aneMeHToB 1—3-ro nmeprooB. Moiens CTPOCHUS 36MHOTO II1apa

Tema 1. Merassl (14 4)

[Tonoxxenue MerammoB B Ilepuoguueckoil cucrteMe xXuMHYeckKux osiemeHtoB [ M.
MenneneeBa. Metanueckas KpUcTauIMuecKasi petieTka 1 MeTaJInYecKass XMMUYECKas CBSI3b.
O6mue ¢uzndeckue cpoiictBa MeTauioB. CIulaBbl, MX CBOMCTBA W 3HAYCHHE. XUMHUUYECKHE
CBOMCTBa METAJUIOB KaK BOCCTAHOBUTENEH, a TakKe B CBETE€ HUX [IOJIOXKEHUS B
ANEKTPOXUMHUYECKOM DSy HampspkeHud MertamioB. Koppo3us metamioB U criocoObl 00pbOBI €
Hel. Metamel B ipupoze. OOuue crnioco0bl UX MOTYYEHUSI.

OO0masi XapakTepUCTHKA NIEJOYHBIX MeTa/LIoB. Metamnsl B mpuposae. OOmiue
criocoObl ux mnonydeHusi. Ctpoenue artomoB. lllemounble MeTamibl — MPOCTHIE BEIICCTBA.
Baxueiimne coeguHEeHHs IIEIOYHBIX METANIOB — OKCHJBI, THIPOKCHIBI U COJU (XJIOPHJIBI,
KapOOHAThI, CylIb(paThl, HUTPATHI), WX CBOWCTBA W TPUMCHEHHUE B HAPOIHOM XO3SHCTBE.
Kanuitasie ynobpenus.

O0masi xapakTepucTHKa 3JieMeHTOB riaBHo moarpynnsl |l rpymmbel. CtpoeHue
atomoB. IllenoyHo3eMenbHbIE METaIbl — MPOCTbIE BeElIECTBA. Ba)kHeHIIMe COeIUHEHMS
HICJIOYHO3EMEIBbHBIX METAJJIOB - OKCHJbBI, THAPOKCHUIBI M COJIU (XJOpPUABI, KapOOHATHI,
HUTPATHI, cynbdatel, hocdaTsl), X CBOICTBA U MPUMEHEHHE B HAPOJIHOM XO35HUCTBE.

Amomunuii. CrtpoeHne aroma, (u3HYecKMe ¥ XHWMHYECKHE CBOWMCTBA MPOCTOTO
BemecTBa. CoeAMHEHHS] ATIOMUHUS — OKCHI M THAPOKCHA, UX aM(OTEpHBI Xapakrtep.
Baxueiimme conu amomunus. [Ipumenenne antoMUHNS U €r0 COSUHEHUN.

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

I'enernueckue psiapl Fet+2 u Fe+3. Baxkueiimme conu xeneza. 3HaueHUe xkeje3a U €ro
COEIMHEHUH JIs IPUPObI U HAPOJAHOTO XO35MCTBA.

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

l.Pemienne sKCrepUMEHTANIBHBIX 337a4 Ha PACMO3HABAHWE U ITOJIYYECHHE COCIMHEHU
METaJIOB.

Tema 3. Hemerauibl (25 4y) OOmiass xapakTepHCTHKAa HEMETAJJIOB: IOJOKCHHE B
[Tepuoanueckoit cucteme xumuyeckux snemeHToB [[. 1. MenneneeBa, 0COOEHHOCTH CTPOCHUS
aTOMOB, dJIeKTpooTpunareabHocTh (D0) Kkak Mepa «HeMeTaumuHocTH», psax 0.
Kpucrannnueckoe cTpoeHHE HEMETaUIOB — MPOCThIX BewecTB. AiutoTponus. Puznueckue
cBOMCTBa HeMeTauioB. OTHOCHUTENBHOCTh TOHSATHUH «MeTau» U «HeMeTaun.Bogopos.
ITonoxxenue Bogopoaa B Ilepuoanueckoit cucreMe xumMuueckux aneMeHToB /. 1. Menneneesa.
Crpoenue aroMa 1 MOJIEKYJbl. DU3HYECKUE U XUMHYECKHE CBOWCTBA BOJOPO/A, €ro MOJyICHHE
u npumenenune. Boga. Crpoenue monekynbl. BomopoaHas xumudeckas cBsizb. Puznueckue
CBOMCTBAa BOJBI. AHOMAaIWW CBOWCTB BOJBL. [uapodwibHbie W THAPOGOOHBIC BEIIECTBA.
Xumnueckue cBoiicTBa BoJbl. KpyroBopor Boasl B mpupoae. Bomoouucrtka. Aspauusi BOJBI.
bertoBbie  ¢unbTpbl. MuHepanbHble BOJBL. JMCTHINIMpOBaHHAs BOJA, €€ IMOJIy4eHHE U
MIPUMEHEHUE.

O0mass xapakrepuctuka rajgoreHoB. CrtpoeHue artomoB. [IpocTbie BemiecTBa u
OCHOBHBIC COCMHEHHUS TaJOTeHOB, WX cBoMcTBa. KpaTkue cBenenus o xjope, 6pome, Gprope u
none. IIpuMeHenue rajloreHoB U UX COEIMHEHUN B HAPOJHOM XO3SMCTBE.

Cepa. CrpoeHue aroma, ajuUIOTpOIHUsS, CBOICTBA M NpPUMEHEHHE POMOMYECKOM Cephl.
Oxkcunsr cepsl (IV) u (VI), ux nomyuenue, cBoiicta u npumeHenne. CepHasi KUCIIOTa U €€ COIH,
VX IPUMEHEHNE B HAPOJHOM X03sicTBE. [[pOM3BOICTBO CEPHON KUCIOTHI.

A301. CTpoeHHe aTOMa U MOJIEKYJIbl, CBOMCTBA MPOCTOTO BEIIECTBAa. AMMUAK, CTPOCHHE,



CBOICTBA, MOJydYeHUE W npumeHeHne. Coau aMMOHMS, UX CBOMCTBA M NPUMEHEHHE.
Oxkcuasl azorta (II) u (IV). AzoTHas kucnora, ee CBOCTBA U TpuMeHeHue. HuTpaTbl 1 HUTPUTHI,
npobiieMa UX CoIep KaHUs B CEIbCKOXO03IHCTBEHHON MPOIYKIMH. A30THBIE y10OpEHUSI.

®ochop. CtpoeHne aTtoma, aUIOTPOIHMs, CBOMCTBa Oeynoro u kpacHoro docdopa, ux
npumMeHenre. OcHOBHBIE coeauHeHus: okcun (ocdopa (V) m oprodochopHas kuciora,
docdarer. DocopHbie yI0OpEHUS.

VYraepoa. CrpoeHuwe aToma, aUIOTPONHsS, CBOWCTBA MoOJU(HKaNWA, NPUMEHEHHE.
Oxkcunsr yriuepona (I1) u (IV), ux colictBa u npumeHeHne. KapOoHATHI: KalbIIUT, COJA, OTAIII,
MX 3HAYEHUE B IPUPOJE U KU3HU YEIOBEKA.

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

Oxcun kpemuust (IV), ero mnpupoausie pasHoBuaHOCTH. CHIIMKAThl. 3HAYCHHE
COCIMHEHUN KpEMHMS B JKMBOM M HEXHMBOM mpupone. Ilonartue o  cHiIMKaTHOU
MIPOMBILIUIEHHOCTH.

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

1. Pemenue 3KCeprMEHTANBHBIX 33/1a4 10 Teme «lloarpymma ramoreHoBy. 2. Pemenue
SKCHEpPUMEHTANIbHBIX 3a7a4 1o TeMe «lloarpymnmna Kkucinopoaay.

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 [[. M.MenneneeBa. PU3NYECKUN CMBICI
MOPSIZIKOBOTO HOMEpa 3JIEMEHTa, HOMEPOB IEPHOJia U TPYIIbl. 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUW B MEpUOJaxX U TpYIIax B CBETE€ IPEACTABICHHUI O
CTPOCHHUH aTOMOB 3JIEMEHTOB. 3HAUEHUE TIEPUOJUIYECKOTO 3aKOHA. BUIbI XUMHUYECKHUX CBSA3EH U
TUIIBI KPUCTAJUIMYECKUX pElIeTOK. B3auMocCBsI3b cTpoeHus u cBOiCTB BemiecTB. Kitaccudukanus
XUMHUYECKUX PEaKIUid 1O Ppa3IMYHbIM TMpU3HAKaM (YUCIO M COCTaB pPEArupywlux U
o0pa3yromuxcsi BEUIECTB; HaJIW4YUe TpaHUIbl pa3gena ¢da3; TemnoBoi 3hdexT; u3MeHeHue
CTENEHEW OKHUCJICHUS aTOMOB; HCIIOJIb30BAaHUE KAaTalu3aTopa; HaNpaBJICHHE MPOTEKAHUSA).
CKopoCcTh XMMUYECKHX peakiuii u (axTopel, Biaustomue Ha Hee. OOPaTUMOCTh XUMHUYECKUX
peaxiuii ¥ croco0bl CMEMICHHUSI XUMUYECKOTO PaBHOBECHUS

IIpocTeie u cioxHbIE BelecTBa. MeTasl 1 HeMeTaluibl. [ eHeTnueckre psbl MeTasia,
HEMeTallla M mepexogHoro wertamia. OKCUAbl W TUAPOKCUABI (OCHOBAaHUS, KHUCIOTHI,
amdoTepHbIe TUAPOKCHIBI), COU. MX cocTas, kiiaccudukamus 1 o0Iue XMMHUIECKHE CBOMCTBA B
CBETE TEOPUH DIEKTPOIUTHUECKON 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 | MeToasl M3Y4CHUS XUMUH 1
3 Bxognas nuarnoctudeckas padbora 1
4 ArperarHbie COCTOSIHUS BEIIECTB 1
5 | IL. p Ne 1 «3HakoMCTBO ¢ 1a00paTOPHBIM 1
obopynoBanueM. [IpaBuna Th npu padote B
KaOWHETEe XUMUI
6 | dusnueckue sBICHUS B XUMHUH 1
7 | ILp.Ne 2 «AHanm3 moYBE» 1
8 |ATOMHO- MOJIEKYJISIpHOE yueHHEe. XUMHUECKUE 1
AJIEMEHTBI
9 |3HaKu XUMUYECKHX DJIEMEHTOB. 1
10 |ITepmonnueckas TabaUIIA XUMHUYECKUX 1
anemenToB J[. M.MeHneneena.
11 | Xumuueckue GopMyIisl 1
12 | CocraBieHune XUMHYECKUX GOPMYI 1
13 | BanentHocts .CocTaBnenue GpopmyI 1o 1
BaJICHTHOCTH.
14 | BanentHocTh. OnpeeneHue BaleHTHOCTH 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 | [loBTOpenue u o6o0meHue Temsl «HavyanbHble 1
TIOHSITHSI ¥ 3aKOHBI XUMU
21 | KonTpompHas pabora o Teme « HagansHbie 1
TIOHSITHS ¥ 3aKOHBI XUMU
Tema «BaxueHme npeacTaBuTeH 1
HeopraHuyeckux BeuiectB. KoimyecTBeHHbIe
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 | KonmuecTtBo BemecTBa 1
31 | Pemenwue 3a1a4 Mo XUMHUYECKUM (popMyIam 1
32 | Mosnsipablii 00bEM Ta30BbIX BEIIECTB 1
33 | Pacyersl Mo XMMUYECKHM ypaBHEHHUSIM 1
34 | Pemenue 3a1a4 0 XUMUYECKUM YPaBHEHUSAM 1
35 | Bonma - pacrBoputens .OcHOBaHUS 1
36 | PacTBopbl. MaccoBas 107151 pacCTBOPEHHOTO 1
BEIIIECTBA
37 | IL.P Ne 5 «IIpurotoBieHHE pacCTBOPOB C 1
3aJJaHHOM MAaCCOBOM J10JIEM PACTBOPEHHOIO
BCIIICCTBAY
O06001IeHre 1 cUCTeMaTH3aIHsI 3HAHUH 110 TeMe
38 | «BaxHeimme mpeacTaBUTEIM HEOPTaHHIECKUX 1
BemiecTB. KonmuecTBeHHBIE OTHOIIICHHS B
XUMHM»
39 | KonrpoupHas paboTta o teme «Baxueiime 1

npeaACTaBUTCIN HCOPraHMICCKUX BCUICCTB.
KonndecTBeHHEBIC OTHONICHUS B XUMUI

Tema «OcHOBHBIE KJIACCHl HEOPTAHMYECKUX
BemecTB» (10 yacoB)

40 | Okcubl, UX KIacCU(pUKALUS U XAMUYECKUE 1
cpoiictBa .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 BEIIECTB

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

48 | O0006IIIEHNE U CHCTEMATU3AlIM 3HAHHUH 110 TEME 1
«OCHOBHBIE KJIACCHI BEIIIECTBY

49 | KonrponsHas padboTa 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.MenpaeneeBoiM

52 | OcHOBHbIE CBE/IEHUS O CTPOEHUH aTOMa 1

53 | CrpoeHue 31eKTPOHHBIX 000JI0UEK aTOMOB 1




54

[Tepuonnueckuii 3akoH u [lepuoanyeckas
cHCTeMa XUMHYeCKuX 3jemeHToB /. 1.
Meupeneena

55

XapakTepucTUKa XUMHYECKOTO JIEMEHTA T10 €r0
MOJIOKEHHUIO B MEPUOIUUECKON CUCTEME
3nayenue [lepuoanueckoro 3akoHa

56

O06o06mieHne 3HaHu# 3a Kypc 8 Kiacca 1o reMam
«IlepBoHavaIbHBIE XUMUYECKHAE TOHSTHSL.
Baxneiimme npeacTaBuTEN HEOPraHUYECKUX
BELICCTB.)»

S7

O06o0menre 3HaHMH 3a Kype 8 Kiacca 1o TeMam
«OcHOBHBIE K1acchl BemecTB. CTpoeHHE aToMay

58

Pemenue 3aa4 mo XuMu4eckuM GopmyiaM 1
ypaBHEHUAM 110 TeMe «KoIn4ecTBeHHbIE
OTHOILICHHUSI B XUMHUW

59

IIpomesxyTouHast aTTecTanus

60

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

I/IOHHaﬂ XUMHNYCCKas CBSI3b

61

KoBasieHTHas NOJsipHAs U HENOJsIpHAs
XUMHYECKAsI CBS3b

62

Mertannuyeckas XUMHYECKasl CBS3b

63

Creneup OKHUCIIEHUSA

64

OKHCIINTEIFHO — BOCCTAaHOBUTEIIBHEIC p€aKnuun

65

O06o6menne 3HaHui 3a Kypc 8 kiacca

66

Pemnrenue 3anau

67

Wrorosast koHTpoIbHAS paboTa MO TeMaM «
Ilepuoanueckuii 3akoH u [lepronnueckas
CHUCTEMa XMMHUYECKHX deMeHToB JI. M.
MeHnneneeBa U CTpOCHUE aTOMa XHUMHUYECKaAst
cBsA3b OKHUCIUTEILHO — BOCCTAHOBUTENLHEIE
peaKuumn

R

68

Ntoroseii ypok

Kanennapno— remaTuyeckoe nianupopanue 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
AIEKTPOIUTUYECKON JUCCOITUAIIUI

8 XUMUYECKUE CBOMCTBA KUCIIOT KaK 1
JEKTPOJIUTOB

9 XUMHUYECKUE CBOMCTBA KHUCJIOT KaK 1
9eKTponuToB Peakius HeWTpanuzauuu

10 XUMHYEeCKUE CBOMCTBA OCHOBaHUI Kak 1
JEKTPOIIUTOB

11 XUMHUYECKUE CBOMCTBA COJICH KaK AJIEKTPOJIMTOB.
PactBOpHMOCTE COJIEH.

12 IM'uaponus 1

13 I1.P Nel Peuienue skcriepuMEHTANIBHBIX 337124 110 1
TeMe «IICKTPOITUTHYECKAS JUCCOITUAITIS

14 O0001eHne ¥ cucTeMaTh3aluus 3HaHU 10 TEME 1
««XUMUYECKUE PEAKIIUU B PACTBOPAX)»

15 Kontposnbnas paboTa 1o reme «XUMHUECKUE 1
pEeaKInu B PaCTBOPAX)
Tema «HemeTra/jibl HX coeqnHeHUs» (26

16 | yacos) 1
OO0m1as XxapakTeprucTHKa HEMETAJIJIOB

17 OO6mas xapakTepucTuka 3yeMeHToB Y11 — A 1
TPYIIIBI - TAJIOTCHOB

18 CoelMHEeHUS TAIOTCHOB 1

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

20 OO61mas 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 3J1eMeHToB 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 3JIeMEeHTOB 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 [TorydeHne HEMETAIOB 1

38 [TonydyeHnne BaXXHEUIINX XUMHUUECKHUX 1
COEMHEHU HEMETAIIJIOB

39 O06o01IeHne U cucTeMaTH3alus 3HaHUH 110 TeMe 1




«HemeTamis! 1 ux COCAUHECHUS»

40 KonTtponbHas padora no 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 xapakTepucTUKa 3eMeHToB 1 — A 1
rpynnsl. Henounsle MmeTamibl

44 CoenrHeHNs MIETOYHBIX METAJUIOB. 1

45 OO01mas xapakTepuCTHKa 3JIeMEHTOB 11 — A
rpymisl. enouno3emenbHbIE METAILIBI U
MarHuui

46 | CoenuHeHNUs 1IET0YHO3EMENbHBIX METAJIIOB U
MarHus

47 JKecTkocTh BOBI U cTIOCOOBI €€ yCTpaHEHHS 1

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

49 AIOMUHNSA, €r0 COCAUHECHUS 1

50 Kenezo 1

o1 CoenuHeHus xenesa

52 | OGo0mieHune U cucTeMaTH3anus 3HaHUH 110 TeMe 1
«Metamipl , ©X COETUHEHUS

53 Kontponbnas padota nmo teme «MeTaibl, uX 1
COEMHEHUS

o4 I1.P Ne 7 «1 Pemienue sxcriepuMeHTaIbHBIX 1
3aja4 1o treme «MeTamib»

55 Mertannsl B npupojie [lonstue o Metamtypruu. 1

56 Koppo3us MeTaymioB v criocoObl 3allUThI OT Hee 1

o7 Tema «Xumus 1 okpy:kawmas cpena» (1 u) 1
XuMHueckuit coctas mianeTsl 3emist. 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 HEOPTraHUYECKON XUMUU XUMHUECKHE 1
CBOWCTBA MPOCTHIX BEILECTB.

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 KOHTpoOIbHAS paboTa MO XMMUH 32 1
KypC OCHOBHOM IIIKOJIBI
68 | HUroroBeiii ypok 1

Ipunooicenue Nl
MarepuanpHo-TexHHUeCKOoe oOopymoBanue LleHTpa o00pa3oBaHHs €CTECTBEHHO-HAYYHOM
HampaBieHHOCTH «Touka pocrtay, UCHONb3yeMOe [UIs TPOBEACHHUS JIAOOPAaTOPHBIX |
IPAKTUYECKUX PaloT.

[udposas nadopaTopust 0 XUMUHN (YUSHHUECKAs)

OO6ecnieunBaeT BBINOJIHEHUE JTa00paTOPHBIX PadOT I XMMHUU HA YPOKaX B OCHOBHOI
IIKOJIE ¥ TIPOEKTHO — MCCIIE0BATENbCKOM 1EeATEIHOCTH YUAIHXCS.

Komruiekramnus:

BbecripoBoHOM MyIbTUAATUMK 110 XUMHUU C 3-MSI BCTABJICHHBIMH JTaTYHKAMU:

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

JlaTuuK 371€KTpOIPOBOAHOCTH € AUana3oHoM u3MepeHus He yxe ueM oT 0 10 200MkCwm;
ot10 1m0 2000 MkCwMm; 010 10 20000MKCM.

JlaTunk TemmepaTypsl ¢ IMara3oHoM U3MepeHus He yxe yeM oT -20 go + 140C.

OTtnenbHBbIE JATUYNKU:

JlaT4uK ONTHYECKON ITIOTHOCTH 525 HM

AKkceccyapsl:

Kabens USB coemunuTeIBbHBII

3apsigHoe yerpoicTBo ¢ kabenem mini USB

USB Ananrep Bluetooth 4.1 Low Enetgy

Kpatkoe pykoBOJCTBO 10 3KCIUTyaTanuu HudpoBoit 1abopaTopuu

Ha6op nabopaTopHoit ocHacTKH

ITporpammHoe obecrieueHue

Meroanueckue pexomeHaanuu He meHee 40 padbot

Hannuue pycckosi3pIuHOTO caifTa moIAepKKU

Hannuue Buanopoinkon

ITpunosxenne Ne2

No HanmenoBanwue pasnenoB (Tem) Kon- | B Tom uucne nHa
BO | IpOBeleHHE
gacoB | IIp. Konr.
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. OKHCIHUTENBHO -BOCCTAHOBHUTEIbHBIE 11 0 2
peaknun
Hroro 68 6 7




9 knacce

1 | IloBTrOpenue u 06o0IIEHNE CBEICHUH IO KypCy 8 Kiacca. 5
XUMHYECKUE PEAKIIUU

2 | XuMHYeCKHe Peakluu B pacTBOpax 10 1

3 | Hemeramnsl 1 uX coeTMHEHUS 25 4

4 | MeTauibl 1 UX COETMHEHUS 17 2

5 | Xumus u okpyxaromas cpeaa 2

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

Utoro 68 7




