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MyHsuuunaabHoe aBTOHOMHOE 0011e00pa3oBaTe/ibHOE YUpeKIeHHe
cpeansisi oomeoOpazoBaTesbHas mkoaa Ne 43

CornacoBaHo Ha 3acelaHHH PexomenzioBaHo K | YTBepiKJeHa U BBEZICHA B
Mmeroauueckoro copera MAOY YTBEPIKICHHUIO nevicteue TIpukas Ne 328
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[Iporokon Ne 2 ot 27.08.2021 r MAOY COHI Ne43 r. | Oupexrop MAOY COIII Ne 43
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PABOYAS ITPOT'PAMMA 11O YYEBHOMY HPEJIMETY
«XHUMMUSA»
P1'OC 000 8- 9 KIIACCHI
Paszpabomana na ocnose npumepnoii npoepammst O.C.
L'abpuensna, A.B. Kynyoeou

KosnyecTBO 4acoB B Hele10 110
Y4eOHOMY ILVIAHY:
B 8 KJ1acce - 2 yaca,
B 9 ki1acce — 2 yaca.
Kosn4ecTBO 4acoB B roj:
B 8 kiacce 68 yacoB, B 9 ki1acce 68 yacos

Caenenns o cocrapuresie padodei MporpaMmbI:
JlaTHukoBa A.B., yuuTens XuMuu



IosicHuTeNLHAA 3aNIUCKA

Pa6ouas nporpamma no xumun st MAOY COIII Ne 43 cocTaBieHa Ha OCHOBE CIICIYIOIINUX
HOPMATHUBHBIX JIOKYMEHTOB:

®denepanbHbiii 3ak0H Poccmiickoit denepannn «O0 obpazoBannu B Poccuiickoit denepamuu» ot 29 nexadps
2012 roga Ne 273-®3, BctynuBuinm B cuity ¢ 01 centsaopst 2013 r.

®denepalibHBIN TOCYIAPCTBEHHBIN 00pa30BaTEIbHBIN CTaHAAPT OCHOBHOTO OOIIEro 00pa30BaHMs, YTBEPKICHHBIN
npuka3zoM MuHHCTepcTBa 00pa3zoBaHus 1 Hayku oT 17 mekabps 2010 r. Ne1897. (B pen. IlpukazoB MunoOpHayKH
Poccun ot 29.12.2014 N1644, ot 31.12.2015 N1577).

[Tpuka3z Munncrepctsa [IpocBemenus P® ot 20.05.2020 No254 «O06 yTBepkaeHuH (heaepaabHOro mepedHs
y4eOHUKOB, OMYIICHHBIX K UCIIOJIB30BAHMIO IIPU  PeaTu3alii UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTALHIO
00pa30BaTeNbHBIX MPOTPAMM HAYaJILHOTO OOIIEro, OCHOBHOTO OOIIIET0, CPETHETO 00IIero o0pa3oBaHus
OpraHu3aIMsIMHU, OCYIIECTBISIONMMH 00pa30BaTENbHYIO 1EATEILHOCTDY.

[Tpuxa3 Munucrepcrsa [Ipocsemenus P® ot 23.12.2020 Ne 766 «O BHeceHUU U3MEHEHU B

(enepanbHbIi nepedyeHb yUeOHUKOB, JOMYLIIEHHBIX K HCIOIb30BAHUIO IIPU PEAU3aLUN UMEIOIIUX T'OCY1apCTBEHHYIO

aKKpeJUTallMIl0 00pa30BaTENbHBIX IPOrpaMM HAa4yaabHOIO OOLIEro, OCHOBHOIO OOLIETO, CPEAHEro OOLIEro
00pa3oBaHusl OpraHU3aLMSMU, OCYLIECTBIISIOIINMH 00Pa30BaTEIbHYIO JEATEILHOCTD.

HammonaneHbiit npoekt «O0Opa3oBaHue», yTBEp)KICHHBIH pemiennem mnpesunuyma Coseta npu llpesunente PO mo

CTpaTernyecKOMY Pa3BUTHIO U HAIIMOHAIBHBIM MpoekTam ot 24.12.2018 r.

dyHaMeHTaIbHOE AP0 ColepKaHus 00I1ero o0pa3oBaHuUsI.

[IpumepHast ocHOBHasi oOpa3zoBaTeibHas MPOrpaMMa OCHOBHOTO OOIIeTro 00pa3oBaHMs B PENAKIUH MPOTOKOJA
Nel1/20 ot 04.02.2020 deaepanbHOTO Y4eOHO-METOAMYSCKOTO 0O TUHEHHS 0 001IeMy 00pa30BaHUIO.
Konnenuus 1yXxoBHO - HPAaBCTBEHHOTO PA3BUTHUSA U BOCHMUTAHMS JIMYHOCTH TpaknanuHa Poccuwn/ mox pen. A.S.
Hanuntoka, A.M. Kongakosa, B.A. TumkoBa; Mocksa, «IIpocseuenue», 2009r.

Vka3 npesunenta PO ot 07.05.2018 r. Ne 204 «O HanmoHAIBHBIX IEJIIX U CTPATETUYECKUX 3a/ladax pa3BuTusi PO
Ha niepuon 1o 2024 roxa».

ITocranosnenue IlpasutensctBa PO ot 18.04.2016 1. Ne 317 «O peanuzanuy HallMOHATHHOW TEXHOJIOTHYECKOM
WHHULIUATHBEI.

Canurapnbie mpaBuwna CII 2.4.3648-20 «CaHUTapHO-3MTUAEMHONIOTHYECKHE TPEOOBAaHUSA K OPraHHU3AIMIM
BOCIIUTAHUS M OOY4YEHHs, OTIbIXa W O3JOPOBICHUS IETEH M MOJOIEKW», YTBEPKICHHBIX IMOCTAHOBICHHUEM
['maBHOTO rocynapcTBEHHOTO caHUTapHOro Bpaua Poccuiickoit @eneparuu ot 28.09.2020 Ne 28 (manee - CII
2.4.3648-20).

Canurapnapie mpaBwia u HopMmbl CanlluH 1.2.3685-21 «['urmennyeckne HOpMATHBBI W TpeOOBaHUS K
obecrieyeHn o 06e30nacHOCTH U (MiK) O0e3BpeHOCTH Ul YeJIoBeKa (akTOpPOB cpesibl OOMTAHUMY), YTBEPKIAECHHBIX
MOCTAHOBJICHHEM | JTaBHOTO TOCYIapCTBEHHOTO CAaHUTapHOTO Bpaya Poccuiickoit @eneparmu ot 28.01.2021 Ne 2.
[loctanoBnenue I'maBHOrO rocyapcTBEHHOro0 caHuTapHoro Bpaua Poccuiickoit @enepanun ot 30.06.2020 Ne 16
«O0 yTBepKICHUU CaHUTAPHO- druAeMuonorndeckux npasui CIT 3.1/2.43598-20

«CaHMTapHO- SNUAEMUOJIOTMYECKHE TpeOOBaHMS K  YCTPOMCTBY, COJEPKAaHUIO U  OpraHu3auuu  paboThbl

00pa30BaTEeNbHBIX OpPTaHU3AIMKA M APYTHMX OOBEKTOB COLMAIBHOW MH(PACTPYKTYpHI A JETeH M MOJOJIEKHU B
YCIIOBHSIX PacIpOCTpaHeHUs1 HOBOW KopoHaBupycHoil nagexiun (COVID- 19)».
OcHoBHas 00pa3oBaTelibHas porpamma ocHoBHOro oduiero oopazoBanust MAOY COILL Ne 43 r. Tomcka.
[Tomnepxku aerckoro u roHomeckoro utenus B PO (Pacmopsokenue [paBurensctBa PO ot 03.06. 2017 roma Ne
1155-p).
[Iporpamma pazsutust MAOY COIL Ne 43 r. Tomcka.
Ycera MAOY COII Ne 43 r. Tomcka.

[Iporpamma mo xumuu ans 8—9 knaccoB obuieodpazoBatenbHbix yupexaenuin O.C. 'abpuensna, A.B.
Kynmosoit.



[EJIN U 3ATAYA KYPCA XUMHU OCHOBHOM HIKOJIBI

OcHoBHOe o00mmee oOpa3oBaHMe — BTOpas CTyNEeHb oOmero ooOpasoBanus. OgHOU U3
BROKHEHIIMX 3aJa4 3TOTO0 JTama SBISETCS TOJArOTOBKAa OOYYaIOMIMXCS K OCO3HAHHOMY U
OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO W mpodeccnoHanpHOoro mnytd. OOydarommecs TOJKHBI
HAYYHUTHCS CaMOCTOSITEIbHO CTaBUTh LEJNHM M OINPENENATh IYTH MX JIOCTHXKCHHUS, HCIOIh30BATh
npuoOpeTeHHBI B IIIKOJIE ONBIT JEATETbHOCTH B pEalbHOW JKU3HHU, 32 paMKaMH y4eOHOTro
npoiiecca.

['maBHBIC 1IETTM OCHOBHOTO OOIIETO 0OPa30BaAHMS:

1) dbopmupoBaHKE IETOCTHOTO MPEACTABICHUSA O MUPE, OCHOBAHHOTO Ha MPHOOPETECHHBIX
3HAHUSX, YMEHHSIX U CII0C00axX IeSITeIbHOCTH;

2) npuoOpeTeHUE OMbITa Pa3HOOOPA3HOU AEATEIBHOCTH, TO3HAHHS M CAMOIIO3HAHMS,

3) moaroToBKa K  OCYIICCTBJICHHIO  OCO3HAHHOTO  BbIOOpAa  HMHAMBUAYAJIbHOM
o0pa3oBaTenbHON WK TPO(PECCHOHATBHON TPACKTOPHUH.

BoubIi0# BRI B IOCTHYKEHUE TIIABHBIX IIeJIeii OCHOBHOTO 00IIEro 00pa30BaHUs BHOCHUT
U3ydeHHEe XUMHH, KOTOPO€ TMPHU3BAaHO  OOECIEYUTH  pEIIeHUE  CICAYIOIUX  yesell:
1) popMupoBaHUEe CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHCHTA €CTECTBCHHO-HAYYHOM KapTHHBI
MUDpa;

2) pa3BUTHE JMYHOCTH OOYYAIOMIMXCS, (OPMHUPOBAHHE y HUX T'YMAHUCTHYECKUX OTHOIICHHUN H
DKOJIOTHYECKH  IeJIeco00pa3sHOro  MOBEACHHS B OBITY ¥ TPYJOBOH  JEATEIBHOCTH;
3) BbIpabOTKa MOHHUMAHHUS OOIIECTBCHHOW MOTPEOHOCTH B pa3BUTUH XUMHH, a TaKKe
¢opMHEpoBaHHE OTHOUICHHWS K XMMHU KaK K BO3MOXKHOW oOmacté Oynymieid NpakTHYecKOn
NeSITeITbHOCTH,

4) popMupoBaHHEe yMEHHS O0€30MAaCHOrO OOpallleHUs C BEHICCTBAMH, HCIOIb3yEMBbIMH B
MOBCEHEBHOM KU3HH.

OcCHOBHBIE 3a0auu N3yYCHHsI XUMUHU B IIKOJIE:

v Gopmuposame 'y 00y4arOmUXCS YMEHHUS BHUAETh M TMOHMMATh LEHHOCTh OOpa3oBaHUS,
3HaYMMOCTh XMMUYECKOT0 3HAHUS JUIsl KaXJ0ro YelloBeKa HEe3aBUCHMO OT €ro npodeccuoHanbHOMI
NeSITeTbHOCTH;

v ¢dopmuposams TPEACTaBICHUS O XHUMHUYECKOH COCTaBISIONIEH eCTECTBEHHOHAYYHOU
KapTHHBI MHpPa; YMEHHS OOBSCHATh OOBEKTHI W MPOIECCH OKPYXKAIOIIEH JeHCTBUTEIHHOCTH,
WCIOJIB3YS ISl 3TOT0 XMMHUECKHUE 3HAHUS;

v 061a0egams METOJAMH HAYYHOTO ITO3HAHHS IS OOBSCHEHHS XHMHUYECKHUX SIBICHHHA |
CBOMCTB BEIECTB, OLIEHKH POJM XUMHUHM B PA3BUTHH COBPEMEHHBIX TEXHOJOTHH W TONy4YEeHUU
HOBBIX MaTEpPHAJIOB;

v socnumwvléams YOKJICHHOCTh B TIO3UTUBHOW pPOJM XHMHH B JKU3HH COBPEMEHHOTO
0011ecTBa, HEOOXOJMMOCTH IPAMOTHOTO OTHOIIICHHUS K CBOEMY 37I0POBBIO U OKPYIKAIOIIIEH cpe/ie;
v npumMeHsims TIONyYSHHbIC 3HAHUH JIJIs1 0€301MacHOT0 UCIIOJIb30BAHUS BEIECTB U MAaTEPUAIOB

B OBITY, CEIbCKOM XO3SICTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a/1ad B TTOBCEIHEBHOM
YKU3HU, IPEAYNPEKACHUS ABICHUN, HAHOCSIIIUX BPE 3I0POBBIO YEJIOBEKA U OKPYKAIOIIEH CpELE;

v paszeusams  TO3HABATEJIbHBIE  HWHTEPECHI, HHTEIUIEKTyaJIbHbIE U  TBOPYECKHE
CIIOCOOHOCTH yYaIllIUXCsl B TMPOIECCe HW3YyUYCHUsS WMH XHWMHUYECKOM HAyKM M €€ BKjIaJa B
COBPEMEHHBIN HaAYYHO-TEXHUYECKU ITPOrpecc;

4 Gdopmuposamv BaXHEWIINE JIOTUUECKUX OIMEpauii MBINUICHUS (aHaau3, CHHTE3,
00001IeHe, KOHKPETU3alus, CpaBHEHHE W JIp.) B MpOIlecCe MO3HAHHS CHUCTEMBbI BaXHEHIIHUX
MOHSTHM, 3aKOHOB M TEOPHI1 O COCTABE, CTPOCHUU U CBOMCTBAX XMMUYECKUX BEIIECTB;

v 0671a0e6ambw KJIFOUEBBIMHU KOMIICTCHITUSIMU (yueOHO-TTO3HABATENbHBIMU,
WHGOPMAITMOHHBIMH, IIEHHOCTHO-CMBICJIOBBIMU, KOMMYHUKATHUBHBIMH ).

O®OPMbI OPTAHU3AIIM OBPA30OBATEJIBHOI'O ITPOLHECCA
OcHoBHOU (hopMoOIl opraHuzanuu y4eOHOTO Tpollecca SBISETCS YPOK B paMKax KJIacCHO-
ypOUHOU cHCTeMbl. B KadecTBe MOMONHUTENBHBIX (POPM HCIIONB3YETCS CHCTEMa KOHCYJIBTAIlMOH-
HOM MOJJEPKKH, TOTMOTHUTEILHBIX HHINBUYaTbHBIX 3aHITHIA, CAMOCTOSITENIbHAS padoTa yJalux-
Csl C UCIOJB30BAHUEM COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJOTHH, BHEYpOUHAs NEATEIHHOCTh
0 TMPEAMETY.
OO6mme ¢opMbl oOpraHu3zalMd  OOYy4YEHHWs: HWHIWBHAyaJbHas, TapHas, TPYIIOBas,



KOJJICKTHBHASA, (POHTAJbHAS, KOTOPbIE PEau3yl0TCi Ha YPOKE, B MPOEKTHO-HUCCIIEI0BATEIBCKOM
pabote, Ha ceMHHapaxX, KOH(EPEHIMSIX, SKCKYPCUSIX, IPU MPOBEACHUHN JTAOOPATOPHBIX OMBITOB U
MPAKTUYECKUX paboT, Ha 3aHATUAX IEKTUBHBIX M CHEIKYPCOB H T.JI.

Tunsl ypoKoB: YPOKH «OTKPBITHS» HOBOT'O 3HAHMS, YPOKU OTPAOOTKH YMEHUH U pedieKcui;
YPOKH 00IIIeMETOI0JIOTHYECKON HAPABICHHOCTH; YPOKH Pa3BUBAIOLIETO KOHTPOJIS.

@opMbl OpraHU3alul y4eOHO-UCCIIEeI0BATEIbCKON AESITENTbHOCTH Ha Y4EeOHBIX 3aHATHSX:
YPOK-HCCIIeZIOBaHUE, YPOK-Tab0opaTOpHsi, ypOK-TBOPUECKUN OTUET, YPOK M300pETaTeNbCTBA, YPOK -
3aluTa UCCIIEI0BATEIbCKUX MPOEKTOB, YPOK-IKCIEepTH3a, ypok «IlaTeHT Ha OTKPBITHE», YPOK OT-
KPBITBIX MBICIICH, yUeOHBIH SKCIEPUMEHT, IOMAITHEee 3aJJaHie UCCIIeI0BATEeIbCKOI0 XapaKkTepa.

MEXAHW3MBbI ®OPMHUPOBAHMS YHUBEPCAJIbHBIX YUEBHBIX JEVCTBUN
YHuBepcaibHble ydeOHbIe ACUCTBUS (POPMUPYIOTCS B paMKaxX y4eOHBIX MPEAMETOB, B TOM
gyucine u npeamera XHWMMUSA. Mexanusmbpl ux  (QOpMUpPOBaHUS 3aJI0KEHBI B  YETHIPEX
METaInpeIMETHBIX TPOTpaMMax, BKIFOYCHHBIX B IPOrpaMMy 00pa30BaTeIbHOTO YUPEKICHUS:
1. ITporpamma «dopMUpOBaHNE YHUBEPCAIBHBIX YUCOHBIX JICHCTBUIY;
2. Ilporpamma «@opmupoBanne MKT-KOMIETEHTHOCTH 00YyJaIOIMXC S,
3. I[IporpamMma «OCHOBBI y4eOHO-HCCIEI0BATENBCKON U IPOSKTHOM EATEIHHOCTI,
4. IIporpammbl «OCHOBBI CMBICIIOBOTO YTEHHS U pab0OTa C TEKCTOM
YcnoBuss u cpenctBa  QopmupoBanus YVY]I: memarormdeckoe oOImieHue, ydeOHOe
COTPYJHUYECTBO, COBMECTHAas JEATEIbHOCTh, PAa3HOBO3PACTHOE COTPYAHHYECTBO, IMPOCKTHAs
JesTeIbHOCTh KaK (popMa COTPYAHUYECTBA, AUCKYCCHH, TPEHUHTH, OOIIUI IPUEM JJOKa3aTeIbCTBa,
pedaekcus.

N3MEHEHU S, BHECEHHBIE B ABTOPCKVYIO ITPOTPAMMY

B nenom copepkanue qaHHOW paboyei MporpaMMbl COOTBETCTBYET aBTOPCKOW MPOTrpaMMe.

OcHoBHOE OTIM4YKE €€ OT aBTOPCKOM cOCTOUT B ciieyromeM: B mporpamme O.C. ['abpuens-
Ha MpaKkTHYeCKHe pabOThl CrPYNIUPOBAHBI B OJIOKM — XWMHUYECKHE IPAKTUKYMbI, KOTOPBIE
MIPOBOJISATCS TTOCIIC U3YYCHHSI HECKOJIBKUX Pa3JIesioB, a B paboveil mporpaMme 3TH K€ TPaKTHIECKHe
paloThI NAOTCS MOCJIEe U3YyYEHHMs] TEOPETHUYECKOro MaTepHuala M0 JaHHOW Teme. DTO U3MEHEHHe
MIO3BOJISCT:
v/ JlydIie 3aKpenuTh TEOPETHIECKUI MaTepuall Ha IIPaKTHKE;
v’ 0TpaboTaTh MPAKTHIECKHE YMCHUSI U HABBIKK B HETIOCPEICTBECHHOM CBSI3U C TEOPHEH MO TEME;
v\ OKOHOMHUTH BpeMs Ha HWCKIIOYEHHH JIOTIOJHUTEILHOTO IOBTOPEHHS TEOPUH  TIEpPE]

MIPAaKTUYECKON paboTOMH.

JlaHHOE M3MEHEHHE He 3aTPOHYJIO KOJIMYECTBO M COJIEPIKAHUE MPAKTUIECKUX paboT, TaHHBIX
B aBTOPCKOH Mporpamme, HO MPHUBENIO K U3MEHEHUIO YKCla TEM U 4acOB, OTBOJMMBIX HAa U3yUEHHE
COOTBETCTBYIOUIMX TEM, & UMEHHO:

No KonnuecTBo yacoB Ha U3y4EHUE TEMBI
- Knacc, rema 10 aBTOPCKOMU 1o paboueit
n/m U3MEHEHUs
IIporpaMMme IIporpaMme
8 kiace 68 68
+ IIP-1 -
1 | BBenenue 4 13 Tpax 5
Tukyma Nel
2 | ATOMBI XUMHUYECKHX DJIEMEHTOB 9 9
3 [IpocTble BemecTBa 6 6
+ IIP-5 u3
4 | CoennHEeHHUs XMMUYECKHUX 3JIEMEHTOB 14 15
npakTukyma Nel
N3menenns, mnpoucxondiue c + [1P-4 u3
5 12 13
BELIECTBAMU npakTukyma Nel
6 IIpaktukym Nel «IIpocreiimme onepanun 3 0
C BEILIECTBOM
7 PactBopenue. PactBopsl. CBolicTBa 18 + [1P-4 u3 19
pacTBOPOB JIJIEKTPOIIATOB. npakTukyma Ne2
8 ITpakTukym Ne2 «CBolicTBa pacTBOpOB 1 0
JIIEKTPOJIATOB
9 | Pesepn 1 1
9 kJ1acc 68 68




Beenenne.  OOmass  xapakTepUCTHKA
XUMHUYECKHUX BJIEMEHTOB U XUMHUYECKUX
1 | peakumii. [lepuomuyveckuii 3akOH | 10 10
[lepuoanueckass cucreMa XHUMHUYECKUX
anemeHToB /1. 1. Meneneena
2 | Meramisr 14 TIP3 (29) w3 16
npakTukyma Nel
3 HpaKTI/IKval. CBolicTBa METAJIJIOB U UX 2 0
COCAMHEHUN
4 | Hemeramisl 25 *OP-125 w3 28
npakTukyma Ne2
5 [pakxTukym 2. CBOMCTBA COSIMHEHHIA 3 0
HEMETAJJIOB
5 0606H16HUI/I€ 3HAHWH MO0 XMMHH 32 KYpC 10 10
OCHOBHOM IIIKOJIBI.
7 | Pesepn 4 4

Taxum 0Opa3oM, B Kypce XHMHUHU 8 Kiacca BBIACICHO 6 TeM, BKIIIOYast BBEJCHHE, a B 9 Kitacce
— 4 TeMsl, BKJIIOYas BBEJCHHE W 000OLIEHHWE 3HAHUM 3a Kypc OCHOBHOW HIKoJbl. V3 Ha3BaHus
moclieHe TeMbl 9 kitacca yopana ¢pasa: «llogroroska k ['MMA», T.x. TaHHas 3a7a4a HE SIBISICTCS
aKTyaJlbHOM JUIg BCEX BBITYCKHUKOB.

Hna}mpOBa}me TEMATHICCKOI'0 KOHTPOJIA 110 XUMHH

KJIacc Ne YueOHas Tema JlaTa
8. 1. | Konrponabnas padota Ne 1 mo Teme «ATOMBI XUMHUECKUX Bropas nenens
3JIEMEHTOBY CEHTSIOps
2. | KonTponbnas padota Ne 2 o teme «IIpocThie BemecTBa» UYerBepTas Henens
OKTSIOpS
3. | Kontponphas padora Ne 3 no reme «CoeanneHus Tpetbs Henens
XUMHAYECKHUX DIIEMEHTOB)Y JieKadpst
4, Kontponbaas padora Ne 4 o teme «3meHenus, Tpetns HEmENS
MIPOMCXOISIIIUE C BELIECTBAMID) Mapra
5. Konrtponbnas padora Ne 5 o Teme «PactBopenue. PactBopsl. | UeTBepTast Henens
CBoiicTBa pacTBOPOB AIEKTPOIUTOBRY. Mas
9 1 Konrponbnas padora Ne 1 o Teme «BBenenue» Bropas nenens
OKTSIOpS
2. KontponbsHas pabora Ne 2 o Teme «MeTtayuisl U ux coenune- | TpeThs Hemens
HUSDY JieKadpst
Yersepras Heaemns
3. | KonrponpHas padora Ne 3 o Teme «[loarpymnma raioreHoB. ¢beBpas
[oarpynma xucnopona »
4. | KontponbHas padora Ne 4 o reme «HemeTansn Tpetbs Henens
anpens
5. Konrtponbnas padora Ne 5 3a Kypc OCHOBHO# LIKOJIBI UeTsepras Henens
Masi

OBIIAA XAPAKTEPUCTHUKA YYEBHOT O ITPEJIMETA

XuMus, Kak 0JlHa U3 OCHOBOIOJAraroImux objgacTeil eCTeCTBO3HAHUS, SIBIISETCS HEOThEMIIEMOM
4acTbi0 00pa3oBaHUsl IIKOJIBHUKOB. IIIKONBHBI Kypc XMMHMM BKIIOYaeT OOBEM XUMHYECKHX
3HaHUI, HEOOXOIUMBII 171 (HPOPMUPOBAHMS B CO3HAHUU LIKOJIBHUKOB XUMHUECKOW KapTUHBI MUPA.
Xumuyeckoe o00pa3oBaHHE HEOOXOIUMO TakKe [UIsl CO3/JaHHS Yy UIKOJIbHHKA OTYETIUBBIX
NPEACTABICHUN O POJM XUMHHM B PELHICHUU DKOJOTMYECKHUX, CBIPBEBBIX, JHEPIreTUYECKHUX,
MIPOJIOBOJILCTBEHHBIX, MEJAUIIMHCKUX Mpo0ieM denoBeuecTBa. Kpome Toro, omnpeneneHHbI 00beM
XUMHAYECKHX 3HAHUN HEOOXOAMM Kak JJIsl MOBCETHEBHOM XKU3HU, TaK U JUIs AEATEIbHOCTH BO BCEX
00J1acTsX HAyKH, HAPOJHOTO XO34HCTBA, B TOM YHCIIE HE CBA3AHHBIX C XUMHEN HETOCPEACTBEHHO.

N3yuas Xxumuio, ydamiyecs y3HalOT O MaT€pUalIbHOM €IMHCTBE BCEX BELIECTB OKPYXKAIOILLETO
Mupa, OOYCIOBIEHHOCTH CBOICTB BELIECTB MX COCTaBOM M CTPOEHHEM, I103HABAEMOCTU H
IIPEACKAa3yeMOCTH XUMUYECKUX SBJICHUN. [109TOMY Ka)KIbIil 4eJIOBEK, )KUBYIIUNA B MUPE BEILECTB,
JOJDKEH HUMETh OCHOBBI (YHJAMEHTAJbHBIX 3HAaHUM IO XUMHMHM (XMMHYECKas CHMBOJIMKA,



XUMHUYECKHE TOHATHUS, (AKThl, OCHOBHBIC 3aKOHBl W TEOPHUH), MO3BOJSIONIME BHIPAOOTATH
MIPEACTABJICHUS O COCTABE BEUIECTB, UX CTPOCHUH, NIPEBPALICHUAX, TPAKTUYECKOM UCIOJIb30BAHUH,
a TaKkke 00 OMACHOCTH, KOTOPYIO OHU MOTYT MPEICTABIISTh.

N3yuenne CBOWCTB BEMICCTB W WX TPEBPAIICHUA CIIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO
MBIIJICHHSI, a TMpakTU4eckas paboTa ¢ BemecTBaMu (1a00paTOPHBIE OMBITBI) — TPYIOIIOOHUIO,
aKKypaTHOCTH U coOpanHoctu. Ha mpumepe XumuM ydamquecss MOJIY4alOT MPEJCTaBICHUS O
MEeTOAaxX TMO- 3HAHWA, XapaKTepHBIX HJsi €CTECTBEHHBIX HAyK - OSKCIEPUMEHTAIBHOM |
TEOPETUYECKOM.

[ToaTomy B paboueii mporpamMme MO XWMHH HAITM OTPAKCHHE OCHOBHBIC COJICpPKATCIbHBIC
JIUHUU:

v BENIECTBO — 3HAHUA O COCTABE M CTPOEHHM BELIECTB, HUX BKHEMIIMX (U3MYECKUX U
XHMHYECKHUX CBOMCTBAX, OMOJIOTHYCCKOM JICHCTBHH;

v XUMHYECKas PEeaKIUs — 3HaHHs 00 YCIOBHUSX, B KOTOPBIX NPOSBIAKOTCS XUMUYECKUE CBOMCTBA
BEIIECTB, CIIOCO0AX yIpaBIeHUS XUMUYECKUMU MIPOLIECCaMU;

v IIpUMEHEHHUE BELIECTB — 3HAHMS M OIBIT IPAKTHYECKOM AEATENHLHOCTH C BENIECTBAMU, KOTOPbIE
HamOoJjee 4YacTo YHIOTPEONSFOTCS B TOBCEAHCBHOW JKM3HU, IMUPOKO HCIIONB3YIOTCS B
MIPOMBILIIIEHHOCTH, CEITbCKOM X0351CTBE, Ha TPAHCIIOPTE;

v\ 43bIK XUMHU — CHCTEMAa BAXHEUIIUX IOHATHH XMMHHM M TEPMHHOB, B KOTODBIX OHH
OTHCHIBAIOTCS, HOMEHKJIATYpa HEOPTaHMYECKUX BEIIECTB, T. €. UX Ha3BaHHs (B TOM 4YHCIE U
TPUBHAIIbHBIE), XUMUYECKHE (OPMYIIBI U YPABHEHHUS, a TaKKe IIpaBuia nepeBoaa uHdopmauu
C €CTECTBEHHOTO SI3bIKa Ha S3bIK XUMHUHU U 00pPATHO.

[TockonbKy OCHOBHBIE COJEp)KATENbHbIE JIMHUU MIKOJIBHOTO Kypca XUMHHU TECHO
MEPEIUIETEHbl, B IpOrpaMMe COJEp)KaHME NPEACTABICHO HE IO JMHUSAM, a IO pa3Jenam:
«OcHOBHBIE  TOHATUS  XUMUU  (YpOBEHb  AaTOMHO-MOJICKYJSIPHBIX  MPEACTABICHHI )Y,
«Ilepuoguyeckuii 3aKOH U NEpHU- OAMYECKAs cUcTeMa XuMHUueckux anemeHToB /. 1. Menneneena.
CrpoeHue BeniecTBay, «K MHOr000Opa3ne XUMUIECKUX PEeaKIuiiy, «MHOroo0pa3ue BEImecTB.

Kypc xumuu 8 kitacca nsy4aercst B jBa JTana.

v' TlepBblii 9Tall — XUMHSA B CTaTHKE, HA KOTOPOM PacCMaTPUBAIOTCS COCTaB M CTPOEHHE aToMa
M BemecTBa. ETo OCHOBY COCTaBIISIIOT CBEICHUS O XMMHUYECKOM dJIeMEHTe W (opmax ero
CYLIECTBOBAaHUSI — aTOMax, H30TONAX, HMOHAaX, MPOCTHIX BEHIECTBAX M MX BaXXHEHIINX
COeMMHEHUSAX (OKCHAAX M APYruX OMHAPHBIX COCIUHEHUSX, KUCIOTAaX, OCHOBAHUSAX U COJISIX),
CTPOCHHH BEIIECTBA (TUIMIOJIOTHH XUMHUECKHUX CBSI3€H U BUJAX KPUCTAJUIMYECKUX PEIIETOK).

v Bropoii 3Tan — XUMHUsI B JAWHAMHKE, HA KOTOPOM YyYaIllHeCs] 3HAKOMSTCS C XMMHUYCCKUMH
peakusaMu Kak (QyHKLIHEH COCTaBa M CTPOEHUS YUacTBYIOIIMX B XHMHUYECKUX MPEBPALEHUSIX
BemecTB M ux Kkiaccupukanuu. CBOHCTBa KHCIOT, OCHOBaHUI M coneil cpa3y
paccMaTpUBalOTCS B CBET€ TEOPUM D3JIEKTPOJIUTHYECKOW aucconuanuu. Kpome 3Toro, cBoicTBa
KHUCJOT U COJICU XAPAKTCPUIYIOTCA TAKIKEC B CBCTC OKUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX IMTPOLECCOB.

B kypce 9 knacca BHauane 000OIIalOTCs 3HAHUS yYalMXcs MO Kypcy 8 kiacca, anogeo3om
koToporo siBisiercs [lepuoanyeckuii 3akoH u [lepuonnyeckas cucTeMa XUMHUECKUX 3JEMEHTOB
H. U. MenneneeBa. Kpome Toro, o00600marTcss CBEAEHUS O XUMHUYECKUX pEAKIMSIX M HX
KJaccu(UKauu — 3HaHUS 00 YCIIOBHSX, B KOTOPBIX IPOSBISAIOTCS XMMHUYECKHE CBOMCTBA
BEIIECTB, M CHoco0ax YMpaBIeHUS XUMUYECKAMH IpoIleccaMy. 3aTeM pacCMaTpPUBAIOTCS OOIIHe
CBOICTBa MeTalJOB W HeMeTaioB. [IpuBOASTCA CBOMCTBA IIENOYHBIX M IIEIOYHO3EMETbHBIX
METaJUIOB M TaJIOTEHOB (MMPOCTHIX BEIIECTB U COCAWHEHUN), KaK HanboJiee IPKUX MpeJCcTaBUTECH
THX KJIACCOB DJEMEHTOB, M UX CpaBHUTENbHas XapakTepucTuka. B Kypce moapoOHO
paccMaTpruBarOTCA COCTaB, CTPOCHHE, CBOﬁCTBa, MOJIYYCHHUEC U NPUMCHCHUC OTACIIbHBIX, BA’)KHBIX B
XO35IICTBEHHOM OTHOILIEHHH BEIIECTB, 00pa30BAHHBIX dJIEMEHTaMH 2—3-TO MEePHO/I0B.

MECTO NPEJIMETA B YYEGHOM IIJIAHE

OcoOeHHOCTH cO/EepKaHUS Kypca «XUMHUs» SIBISIOTCS TJIABHOM MPUYMHON TOTO, YTO B
0a3zucHOM y4yeOHOM (00pa3oBaTeNbHOM) IUIAHE 3TOT MPEAMET TOSBISIETCS TOCICAHUM B POy
€CTECTBEHHOHAYYHBIX JUCIMILINH, TOCKOJIBKY JUIsl €0 OCBOSHUS MIKOJIBHUKHU JOJKHBI 001a/1aTh HE
TOJIBKO  OTNpEACNICHHBIM 3allacoM TPEIBAPHUTEIBHBIX €CTECTBEHHOHAYYHBIX 3HAHWH, HO U
JIOCTaTOYHO XOPOIIIO PA3BUTHIM a0CTPAKTHBIM MBIIUICHUEM.
PaGouas nmporpamma Kypca XMMHUU JIJIs1 OCHOBHOM LIKOJIBI pazpaboTaHa ¢ y4eTOM MepBOHAYAIbHBIX
MIPEJICTABICHUI O MHpE BEIIECTB, MOJYYCHHBIX YUYANIMMHCS B HAYAIBHOW IIKOJE TPU U3YYCHUU
OKPY’KaIoIero MUpa, ¥ MEXKIPEAMETHBIX CBsize ¢ kKypcamu ¢(usuku (7 xiacc), 6uonorun (5-7
KJIacChl), reorpaduu (6 K1acc) 1 MaTeMaTHKH.



[Ipennaraemast mporpamma, XOTsl U HOCUT OOIIEKYJIbTYPHBIN XapakTep U HE CTaBUT 3a- a4y
npoecCHOHANBHOM MOArOTOBKM OOY4YaIOIIMXCs, TEM HE MEHee, MO3BOJSET UM ONPEAeNIUThCS C
BbIOOpOM TIpodiiss 00yYeHHS B CTapIlIeH IIKOJIE.

B cooTtBercTBHM ¢ 0a3MCHBIM y4eOHBIM IIJTAHOM Ha H3ydeHHWE XUMHUHM B 8 W 9 Kiacce
OTBOJUTCS MO 2 yaca B HEJENto, 68 4acoB B rofl, Py HOPMATUBHOU MPOJAOKUTEIIBHOCTH Y4€OHOTO
ro- ga B 34 yueOHbIe Hemenu. Takum o0pa3oMm, BpeMs, BbLaelsseMoe pabodeil mporpaMMoil Ha
n3y4yeHue XxuMuu B 8-9 kiaccax, coctasisierT 136 yacoB, U3 HUX 5 4acoB pe3epBHBIC (B 8 Ki1acce — 1
yac, 1 B 9 kiacce — 4 Jaca).

CopepxaHue 3y4aeMoro 1o rnporpaMMe MaTepuasia COCTOUT U3 JBYX YaCTEH:

v mnepBas — WHBapWaHTHas YacTh, KOTOpas IOJHOCTHIO BKIIOYAeT B Ce0Sl CONEp)KaHWE MpH-
MepHO#t mporpamme o xumuu (102 vaca),

v/ BTOpas 4acTh — BapHaTHBHAs, OHA HUCIIOJIb30BAHA JUIs YBEIMUCHUS YHCIIAa YaCOB HA H3YYCHHUE
WHBapHaHTHOM uacTu (34 uaca): paboyas mporpamma Oojiee 4eM B JIBa pa3a YBEIUYHBAET
BpeMsi, OTBEJIEHHOE MPUMEPHON NMpOorpaMMoi Ha u3ydeHue paszzaena «MHoOroodpasue BElecTB»
(kypc xumum 9 kiacca). IT0 OOBACHSIETCI HEOOXOIUMOCTHIO OCHOBATEIBHO OTPabOTaTh
BaXHEHIIINE TEOPETHUECKUE IMOJIOXKEHUsI Kypca XUMHUU OCHOBHOM IIKOJBI Ha Oorarom
(aKkTOIIOTHYECKOM MaTeprae XUMUH 3JIEMEHTOB U 00pa30BaHHBIX UMH BEILIECTB.

1 IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHHMSA YYEBHOI'O IIPEIMETA

JIMYHOCTHBIMHU pe3y/ibTaTaMu 00y4eHUs XUMUU SBIISeTCS POPMHUPOBAHUE BCECTOPOHHE
00pa30BaHHOW, MHUIIMATUBHOMN M YCTICITHOW TIMIHOCTH, 00JIAAI0IICH CHCTEMOW COBPEMEHHBIX
MUPOBO33PEHUECKUX B3IJISA0B, LICHHOCTHBIX OPHEHTAIMM, UJIEHHO-HPABCTBEHHbIX, KYJIbTYPHBIX U
3TUYECKUX TPUHIIMIIOB U HOPM NOBEACHUS:

1) BocmHMTaHUE POCCHUCKOW Tpa)KTAaHCKOW WICHTUYHOCTH: MATPUOTU3MA, JIOOBU M YBAKCHHS K
OteuecTBy, 4YyBCTBa TIOPJIOCTHM 3a CBOIO PoOOuHY; OCO3HaHUE €AMHCTBA TIeorpaduueckoro
npoctpancTBa Poccun kak €1MHOMN cpefbl IPOKUBAHUS HACEISIOUMX €€ HapOoJ/I0B, OIpeIesaIoLei
OOIIHOCTh UX HCTOPUYECKUX CyAe0; OCO3HAHHME CBOEH STHUYECKOM NMPUHAUIEHKHOCTH, YCBOEHHE
TYMaHUCTHYECKUX M TPAJULHMOHHBIX 1IEHHOCTEW MHOI'OHAIIMOHAJIBHOTO POCCHMCKOro OOIIEeCcTBa;
BOCIIMTaHME YyBCTBA OTBETCTBEHHOCTH M J10JIra nepes PoauHou;

2 ¢opmHpOBaHWE OTBETCTBEHHOTO OTHOIICHHS K YYCHUIO, TOTOBHOCTH M CIHOCOOHOCTH
yyalmxcst K cCaMOpPa3BUTHIO U caMOOOPAa30BaHUIO HA OCHOBE MOTUBALMU K OOYYEHUIO U TIO3HAHHUIO,
OCO3HaHHOMY BBIOOPY M MOCTPOCHUIO JajbHeHIell HHINBUyalIbHOW TPAEKTOPUN 00pa30BaHUs

Ha 0a3e OpPHUEHTHPOBKM B Mupe mnpodeccuid W Tpo(hecCHOHATBHBIX NPEANOUYTEHUN C Y4ETOM
YCTOﬁqHBBIX IMMO3HAaBATCJIbHBIX HHTCPECOB;

3) dbopmupoBaHHE JHMYHOCTHBIX MPEACTABICHUH O IEIOCTHOCTH NPUPOIBI, HACCICHHS |
X035icTBa 3eMJIM M €€ KpPYNHBIX PAallOHOB U CTpaH, €€ MeCTe U pPOJIM B COBPEMEHHOM MUDE;
OCO3HaHHE 3HAYMMOCTH M OOIIHOCTH TNI00ATBHBIX IPOOJIEM YeJIOBEUECTBA;

4) dbopMHupOBaHHE YBAXHTEIBHOIO OTHOIICHHS K WCTOPUH, KYJIbType, HAIMOHAIbHBIM
O0COOEHHOCTSIM, TPAIULIUAM U 00pa3y KU3HU APYTUX HAPOJOB; OCO3HAHHOU TOOpPOKENaTeTbHOCTH
K JpPYrOMY 4Y€JIOBEKY, €ro MHEHHIO, MUPOBO33PEHUIO, KYJIBTYpE, A3BIKY, BEpe; TOTOBHOCTU U
CIIOCOOHOCTH BECTH JTUAJIOT C APYTUMHU JIFOJIbMU U JIOCTUTATh B HEM B3aUMOIIOHUMAHMS;

5 OocBOoecHHE COIMAJIbHBIX HOPM, MPaBHJ TOBEJCHHS, pojed W (HOpM COIHUATBHON >KU3HH B
rpynmax ¥ cooOIIecTBax, BKIIOYAs B3POCIbIE U COIMATbHBIE COOOIIECTBA; YU4aCTHUE B IIKOJIBHOM
CaMOyNpaBlieHUHU U OOIIECTBEHHOM >KH3HU B IIpe/eiaX BO3PACTHBIX KOMIETEHLUH € y4ETOM
PErHOHANBHBIX, THOKYIBTYPHBIX, COIUANBHBIX U SKOHOMHYECKUX OCOOEHHOCTEH;

6) Pa3BUTHUC MOPAJIIBHOI'O CO3HAHHA W KOMIICTCHTHOCTU B PCUHICHUHN MOPAJIbHBIX HpO6J’IGM Ha
OCHOBE JIMYHOCTHOTO BBHIOOpa, (QOpPMUPOBAHUE HPABCTBEHHBIX UYBCTB M HPABCTBEHHOTO
IIOBEACHUS, OCO3HAHHOI'O 1 OTBETCTBEHHOI'O OTHOIIICHUS K COOCTBEHHBIM IMMOCTYIIKaM;

7) dbopmMupoBaHHE KOMMYHUKATHBHOW KOMIICTEHTHOCTH B OOIIEHWM M COTPYIHHUYECTBE CO
CBEPCTHUKAMH, CTAPIIUMH U MJIAIIIMMH B TIpoiiecce 00pa3oBaTeIbHOM, OOIIECTBEHHO ITOJIE3HOM,
y4e0HO-UCCIIeI0BATENLCKON, TBOPUECKON U IPYTUX BUJIOB JIEATEIHHOCTH;

8 ¢dopMupoBaHHE IIEHHOCTH 3I0POBOr0 M 0€30MacHOro o0pa3a >KU3HH; YCBOCHHE IPaBHII
UHAUBUAYAJIBHOIO W KOJJICKTUBHOI'O 663OHaCHOFO IIOBECACHUSA B ‘IpC3BBI‘{aI>'IHLIX CUTyalusix,
YIPOXKAFOIINX KU3HH U 3I0POBBIO JIFOJICH, TPABHJI TIOBEICHHS HAa TPAHCIIOPTE U HA JOPOTax;

9 dopmHpoBaHHE IKOJOTHUECKOTO CO3HAHUS HA OCHOBE NPU3HAHUS I[IEHHOCTH JKU3HU BO
BCeX €€ MPOSBICHUSIX U HEOOXOAUMOCTH OTBETCTBEHHOTO, OEPEKHOT0 OTHOILEHUS K OKpY’Karomien
CpeZie ¥ paliOHAIBHOTO MTPHPOIOTIONIE30BAHHS,



10) oco3HaHMe 3HAYCHUSI CEMbH B JKM3HU YelOBEKa M OOIIECTBA, IICHHOCTU CEMEHHON KU3HH,
YBaXHUTEIHLHOTO U 3a00TIMBOTO OTHOIIICHHSI K YWICHAM CBOCH CEMbH;

11) pa3BUTHE 3MOIMOHAIBLHO-IIEHHOCTHOT'O OTHOIICHUS K TPHUPOJE, ICTETHYECKOTO CO3HAHUSI
gyepe3 OCBOCHHUE XYI0KECTBEHHOTO HaClenss HapoJoB Poccuu 1 Mupa, TBOPUECKOH AEATEIbHOCTH
ACTETUYECKOTO XapakTepa.

MeTanpeameTHble pe3yJabTaThl, BKITIOYAOT OCBOCHHBIC 00yJaromuMucs
MeKIpeAMeTHbIe TOHATHA W  YHHBepcajbHble Y4yeOHble JeiicTBUSI  (pEryJIsSTHBHEIC,
M03HaBaTEIbHbBIC, KOMMYHHKATHBHBIC).

YcinoBueM (GopMHUpOBaHUS MEKIPEIMETHBIX TOHATHHA, TakuX Kak cucrema, (akr,
3aKOHOMEPHOCTh, (PEHOMEH, aHallu3, CHUHTE3 SBJSICTCS OBJIAJCHHE OOYYAIONIMMHUCS OCHOBaMHU
YUTATEIBCKON KOMIETCHIIMH, MPHOOpETeHHWE HABBIKOB pPAa0OTHI ¢ uWH(pOpManuen, ydacThe B
MIPOEKTHOM JIeATEIILHOCTH.

[lpu wm3yyennn xumMum oOyuarommmucs 8-9 kiaccoB OyneT mNpoaobkeHa pabora 1o
(GOpPMHPOBAHHIO M PA3BUTHIO OCHOB YHMTATEIbCKOH KoMmmeTeHuuu. OOyuarommecs OBIAACIOT
YTEHUEM KaK CPEJICTBOM OCYIIECTBICHHUS CBOMX JATbHEWIINX IUIAHOB: MPOJODKEHUST 00pa30BaHUs
U caM000pa3oBaHMsA, OCO3HAHHOTO TUIAHUPOBAHMS CBOETO AKTYaJIbHOTO M IMEPCIEKTUBHOTO KpyTra
YTEHUS, B TOM YHUCIIE JOCYrOBOTO, MOATOTOBKH K TPYAOBOM M COIUAIBHOW JEATEIBHOCTH. Y
BBIITYCKHUKOB OyneT chopMHUpOBaHAa MOTPEOHOCTh B CHUCTEMAaTHYECKOM YTEHHU KaK CpEICTBE
MO3HAHUsSI MHUpa U ce0sl B 3TOM MHUpE, TApMOHHU3AIIUN OTHOIICHHI YeIOBEKa U OOIIECTBa, CO3aHHU
o0paza «rmoTpedHOTo OyIyIIeTo».

[Tpu nu3yueHnn yueOHBIX MPEAMETOB OOy4YaIOUIHECs YCOBEPIICHCTBYIOT MPHOOPETEHHBIC HA
MIEPBOM ypPOBHE HABbIKH PadoThl ¢ mHpopmaumeii n mononHsaT ux. OHE CMOryT paboTaTh C
TEKCTaMH, MPeoOpPa30oBbIBATh U WHTEPIPETHPOBATH COJICPIKAIIYIOCS B HUX HH(OpMAIMIO, B TOM
qHcie:

® CUCTEMAaTH3UpPOBaTh, COINOCTABIATh, AaHAJIM3UPOBaTh, 00O0OINATH M WHTEPHPETUPOBATh HH-
(dhopMaInio, CoIePKaNIyrOCs B TOTOBBIX HHPOPMAITMOHHBIX 00BEKTAX;

®BBEICIATh TJIABHYID M M30BITOYHYIO HWH(GOPMALUIO, BBIIOIHITE CMBICIOBOE CBEPTHIBAHHUE
BBIJICJIEHHBIX (DaKTOB, MBICIIEH; MIPEJICTABIATh HHPOPMALIMIO B CXKATOM ClIOBECHOM (opme (B Buze
IJIaHa WIKA T€3UCOB) M B HAIVISIIHO-CUMBOJIMYECKON opMe (B BuAe TabIuL], rpaduyecKux CXeM U
JMarpaMm, KapT MOHATUNA — KOHLENTYaJIbHBIX THarpaMM, OOPHBIX KOHCIIEKTOB);

o 3aI0JIHATh U JONOJIHATH TaOIMIIbI, CXEMBI, AMArPaMMBbl, TEKCTHI.

OOyyaronriecs NPUOOPETYT OMNBIT NPOEKTHOH [esiTeIbHOCTH Kak 0co0oi  (hopmbl
y4eOHOU paboThl, CMOCOOCTBYIOIIEH BOCHUTAHUIO CAaMOCTOSATEIBLHOCTH, WHHUIIMATUBHOCTH,
OTBETCTBEHHOCTH, TMOBBIIICHUIO MOTUBAMU U AP(HEKTUBHOCTH YYEOHOU [eATETbHOCTH; B XOE
peayin3ali  WCXOJHOTO 3aMbIClia Ha MPAKTUYECKOM YPOBHE OBJIAJCIOT YMEHHEM BLIOMPATh
aJieKBaTHbIC CTOAIIEH 3ajaue CpelNCTBA, MPUHUMATh DEIIECHUS, B TOM YHCIE M B CHTYaIUsIX
HeornpenenéHHocTH. OHM TOTyYaT BO3MOXKHOCTh Pa3BHTh CIIOCOOHOCTh K pa3pabOTKe HECKOIBKUX
BApUAHTOB PEIICHUH, K TMOUCKY HECTaHIAPTHBIX PEIICHUH, MOUCKY U OCYIIECTBICHUIO Hambojee
IMPpUEMIICEMOT'O PCIICHU .

MeTanpenMeTnble PE3YyJIbTATEl BKIIIOYAKOT OCBOCHHLIC O6y‘-IaIOH_II/IMI/IC$I YHUBCPCAJILHLIC
y‘-Ie6HBIe HeﬁCTBHﬂ, O6CCHGLII/IB3IOHH/Ie OBJIAICHUEC KIIOYECBBIMH KOMIICTCHIUAMH, COCTABIAIOIINMA
OCHOBY YMCHUS YUUTHCA:

1) ymMeHHe caMOCTOSTENILHO OMPEAENATh IEM CBOEro OOy4YeHHUs, CTaBUTh U (HOPMYIUPOBATH IS
ceOst HOBBIE 3a7jaud B yueOe M MO3HABATEIbHOW MEATEIBHOCTH, Pa3BHBAaTh MOTHUBBI U HWHTEPECHI
CBOEH MM03HABATEIbHON AEATEIbHOCTH;

2) yMEHHE CaMOCTOSITEIILHO IJIAHUPOBATh MYTH JOCTHKEHHUS 1I€JICH, B TOM YHCIIC ajbTePHATHBHBIC,
OCO3HaHHO BBIOMpaTh Hambosiee IP(HEKTUBHBIE CMOCOOBI PEIICHUS YYEOHBIX W TI03HABATEIbHBIX
3azay;

3) yMEeHHE COOTHOCHTH CBOM JICHCTBUS C IUIAHUPYEMbBIMU PE3yJbTaTaMU, OCYIIECTBIIATH KOHTPOJIb
CBOEH [EATETBbHOCTH B IPOLIECCE JOCTHKEHMS Ppe3ylibTaTa, ONpEeAeNsTh CHOCOObl JECHCTBHHA B
paMKax IPeaIoKCHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JEHCTBUS B COOTBETCTBUU C
U3MEHSIOIIEHUCS CUTYallUEH;

4) yMmeHHE OI[CHUBATh MTPABUIBHOCTh BBIMOJIHEHUS YIEOHOH 3a/1a4i, COOCTBEHHBIEC BO3MOXHOCTH €€
pelieHus;

5 BiajieHHMEe OCHOBAaMH CAMOKOHTPOJIS, CAMOOIICHKH, MPUHSATHS PEIICHUH W OCYIIECTBICHUS
OCO3HAaHHOTO BBIOOpA B yUeOHOH U MMO3HABATEIHLHOU JACSITENLHOCTH;

6) yMeHue onpeacnATh  IMOHATHS, CO37AaBaTh  OOOOINEHHWS, YCTaHABJIMBATH  AHAJIOTHH,



KJaccu(UIUpPoOBaTh, CAMOCTOSTEIHLHO BBIOMPATh OCHOBAHHMS W KPUTEPUHU U Kiaccu(UKaLu,
YCTaHABIIMBATh  IPUYMHHO-CICICTBEHHBIE  CBA3H, CTPOMTh  JIOTHYECKOE  PACCYXKICHHE,
YMO3aKJIIOU€HUE (MHIYKTUBHOE, JIEIYKTUBHOE U 110 AHAJIOTUH) U J€JIaTh BBIBOJBL;
7) yMeHHe cO3[aBaTh, MPUMEHSTh M NMPEOOPa30BHIBATh 3HAKU W CHMBOJIBI, MOJCIH M CXEMBI UIS
peleHust yueOHbIX U M03HABATEIbHBIX 3a/1a4;
8 cmbIcioBOE UTCHUE;
9 yMeHHe OpraHM30BBIBaTh y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JICSTEIBHOCTh C YUUTEIEM H
CBEpCTHMKaMHM; paboTaTh MHAMBUAYAJIBHO W B IpYIE: HAXOIUTh OOIlee pelleHue M pa3peuarsb
KOH(UIMKTBI Ha OCHOBE COIJIACOBAaHUS TO3MLMH M ydera HWHTEpPEecoB; (HOpMYIHpPOBATH,
apryMeHTHUPOBATh U OTCTauBaTh CBOE MHEHUE;
10) ymeHMe OCO3HAaHHO WCIOJB30BaTh PEYEBBIC CPEACTBA B COOTBETCTBHM C  3ajaduei
KOMMYHHUKAIMM JUIsI BBIPAXKEHHMS CBOMX YYBCTB, MbICIEH M MOTPEOHOCTEH; IUIAHUPOBAHUS U
peryjsiliud CBOEU JACATENbHOCTH; BIAJACHUE YCTHOM M IIMCBMEHHOW pEYbl0, MOHOJIOTMYECKOH
KOHTEKCTHOUPEYBIO;
11) ¢opmupoBaHHe M Pa3BUTHE KOMIICTGHTHOCTH B OOJACTH HCIIOJIb30BaHUS HMH(MOPMAIMOHHO-
KOMMYHMKAIIMOHHBIX TexHonorui (nanee MKT- koMnereHum); pa3BuTre MOTUBALIMM K OBJIAJICHUIO
KYJIBTYpOH aKTUBHOTO IOJb30BaHUS CIOBapsSMHU U JPYTMMHU IOMCKOBBIMU cucTteMaMu (B pex. Ilpu
kaza MunoOpHayku Poccuu ot 29.12.2014 N 1644)
12) ¢opmupoBaHHE H pa3BUTHE OSKOJOTMYECKOrO MBIIUICHUS, YMCHHE [PHUMEHSATh €ro B
M03HABATEIBHON, KOMMYHHUKATHBHOM, COIMAIBHOM MPAKTHUKE U MPO(eCcCHOHANTBHOM OpUEHTAIINH.

B cootBerctBun ®I'OC OO0 y oOyuaromuxcsi Ha ypoBHE OCHOBHOT'O 001Iero o0pa3oBaHus
Oynyr chopMupoBaHBl TpU TPYIIBl YHUBEPCAJIBHBIX YUEOHBIX JICWCTBUI: pErylsTUBHBIC,
[I03HABATENIbHbIE, KOMMYHUKAaTUBHBIE.

PeryasituBubie YY /|

1. YMeHue caMOCTOATENbHO ONPEAETATh LesId 00y4YeHHUs, CTaBUTh U (POPMYJIUPOBATh HOBBIE 33/1a-
yd B yyeOe M T[03HABATEIbHOM [EATENIHOCTH, pa3BUBaTb MOTHUBBI U HMHTEPECHl CBOEH
[I03HABATEIHOM J1eATeNbHOCTH. OOyUaIOLUICs CMOXKET:

® AHAJIM3UPOBATH CYIIECTBYIOLIUE U IJIAHUPOBAThH OyAyIIHe 00pa30BaTEIIbHbBIE PE3YIbTAThL;

® UJIEHTU(DHUIIMPOBATH COOCTBEHHBIE MPOOJIEMBI U OTIPEIEIATh TJIABHYIO MPOOIIEMY;

® BBIIBUraTh BEPCUHU PELIEHUs TPOOIeMBbl, (HOPMYIUPOBATh TUIIOTE3b], IPEABOCXUIIATH KOHEUHBIH

pe3ynbTarT;

® CTaBUTH IEJb JICATEIHBHOCTH HAa OCHOBE ONPESIICHHON MPOOIEMBI H CYNIECTBYIOIINX BO3MOMXHO
CTEN;

¢ (opmMmynupoBaTh yueOHBIC 3a/1a4H KaK IIard JOCTHKEHUS MMOCTABICHHON LENH JAesITeIbHOCTH;

e 00OCHOBBIBATH IIEJIEBBIE OPUEHTUPHI M TPUOPUTETHI CCHUIKAMHU Ha IIEHHOCTH, YKa3bIBas U
000CHOBBIBAs JIOTHUECKYIO TTOCIIEA0BATEIHHOCTD IIIaroB.

2. YMeHue caMOCTOSITeIILHO TUIAHUPOBATH MTyTH JOCTHKEHUS TIeJIei, B TOM YHUCIIe albTePHATUBHBIC,
OCO3HAaHHO BbIOMpaTh HambOojee AP(GeKTUBHBIE CIIOCOOBI PElIeHHS Y4eOHBIX M TO3HABATENbHBIX
3ama4d. O0y4aromuicst CMOXKET:

e OmpeAensiTh He0OXOAUMbIE JelicTBHUE(S) B COOTBETCTBUU C Y4eOHOI U MO3HABATENbHOMN 3aaaueit
Y COCTaBJIATh AITOPUTM UX BBITIOJTHEHHUS,

e 00OCHOBBIBaTh U OCYLIECTBIISITh BEIOOp Hanbosee 3 (HEeKTUBHBIX CIIOCOOOB pelIeHNs YUeOHbIX U
MMO3HABATENIbHBIX 3a1a4;

® OMpeAensATh/HaXOqUuTh, B TOM YHCIE U3 MPEIIOKCHHBIX BAPHAHTOB, YCIOBHUS ISl BHITIOTHEHHS
yaeOHOW M TTO3HABATEIILHOM 3a/1a4H;

® BLICTpAaWBaTh XU3HEHHBIC MUIAHBI Ha KPAaTKOCPOUHOE OyayIiee (3asBisITh IIeJIeBbIE OPUEHTHPHI,
CTaBUTHh AJCKBATHBIC MM 33Jla4d M TpeJjlaraTh JIEHCTBHUS, YKa3biBas W OOOCHOBBIBAS JIOTHYCCKYIO
MOCJIEI0BATEIBHOCTD IIaroB);

e BHIOMpaTh W3 MPEAIOKCHHBIX BAapUAHTOB W CAMOCTOSTEIIBHO HWCKATh CPEICTBA/PECYpPCHI JUIS
peIIeHHS 3a/1a49H/TOCTIKCHHUS [ICIH;

® COCTaBJIATH TUIAH PEIICHUS MPOOJIeMBbI (BBITOTHEHHS TPOCKTA, IPOBEICHISI UCCIICIOBAHNS ),

® OMpeeNsaTh NOTEHIIHANbHBIE 3aTPyIHEHUS TIPU PEUICHUH YyueOHOW M TO3HaBaTeNbHOM 3a/1auu U
HaXOJUTh CPEACTBA JUISl UX YCTPAHEHHUS;

® ONUCHIBATH CBOW OMBIT, OGOPMIISISL €ro Ui Tepefaddl APYTuM JIIOJSIM B BHUAC TEXHOJOTHU
pereHust MPaKTUYECKHUX 3a]1a4 ONPECIICHHOTO KJIacca;

¢ TUIAHUPOBATHh U KOPPEKTUPOBATH CBOIO WHANBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHue COOTHOCHTH CBOM JICHCTBHS C IJIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBIATh KOHTPOJIb
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CBOEH [MEATETBbHOCTH B IPOLIECCE JOCTIKEHMS Ppe3ysibTaTa, ONpPEAeNsTh CHOCOOBI JCHCTBHHA B
paMKax MpeUI0KEeHHBIX YCIOBUI U TpeOOBaHUN, KOPPEKTUPOBATh CBOU JAECHCTBUS B COOTBETCTBUU C
M3MeHsIoIencs cutyanueil. O0yJaronuiics CMOXeT:

® OINpEACIATh COBMECTHO C NIEJAroroM U CBEpCTHUKAMU KPUTEPHUH IUTAHUPYEMBIX PE3YJIbTAaTOB U
KPUTEPHUH OLICHKH CBOEH yueOHON AeATeNbHOCTH;

® CHCTEMaTHU3HPOBATH (B TOM YMCJIE BEIOMPATH IPUOPUTETHBIC) KPUTEPUH IIJIAHUPYEMBIX
PE3yJIbTaTOB U OLIEHKU CBOEH JI€ATENbHOCTH;

e 0TOMpaTh MHCTPYMEHTHI /ISl OLICHUBAHUS CBOEH J1€ATEIbHOCTH, OCYILECTBIATE CAMOKOHTPOJIb
CBOEH JIeATEIbHOCTH B paMKaXx MPEeUI0KEHHBIX YCIOBUNA U TpeOOBAaHUH;

® OILICHUBATh CBOIO JESATEIBbHOCTD, apPT'yMEHTUPYS IPUUNHBI JOCTUKEHUS WJIM OTCYTCTBUS
IUIAHUPYEMOT'O Pe3yibTaTa;

® HAXOJIUTh JOCTAaTOYHbIE CPEICTBA JUId BBINOJIHEHUS Y4eOHBIX JEHCTBUH B H3MEHSIOIIENCS
CUTYallU{ W/WIU NIPH OTCYTCTBUU TNIAHUPYEMOTO Pe3yiIbTara;

e paboTas IO CBOEMY IJIaHY, BHOCUTb KOPPEKTUBBI B TEKYILYIO JEATEIbHOCTh HA OCHOBE aHAIU3a
M3MEHEHH CUTYallUy JJIS TIOTy4EHUS 3alNIaHMPOBAHHBIX XapaKTEPUCTUK TPOAYKTa/pe3ylbTaTa;

® YCTAHABJIUBATh CBA3b MEXAY IIOJIyUYEHHBIMHM XapaKTEPUCTUKaMH IPOAYKTA U XapaKTEPUCTUKAMHU
rporuecca AESITEeIbHOCTH U 10 3aBEPLIEHUU JESATEIbHOCTU MpeiiaraTb U3MEHEHUE XapaKTEPUCTUK
rpouecca s MOJIy4YeHHs YIY4IIEHHbBIX XapaKTePUCTUK IPOIYKTa;

® CBEpSTHh CBOM JICHCTBHSA C IETBIO M, IPU HEOOXOTUMOCTH, UCTIPABIIATH OIIMOKH CaMOCTOSITEIIBHO.
4. YMeHHe OIeHHMBAThH NMPABHIBHOCTH BBIMOJHEHHS y4eOHOW 3a/1a4d, COOCTBEHHBIE BO3MOXKHOCTH
ee pemeHus. OOy4JarOIIMIICS CMOXKET:

® OMNpeesaTh KpUTEPUN IPaBUIBHOCTU (KOPPEKTHOCTH ) BBIIIOJIHEHUS yUeOHO! 3a/1auH;

® AHAIM3UPOBAaTh U OOOCHOBBIBATH IPUMEHEHHE COOTBETCTBYIOLEIO MHCTPYMEHTapus s
BBINOJIHEHUS Y4eOHOM 3a/1auu;

e CBOOOJIHO MOJIb30BATHCS BBIPAOOTAHHBIMU KPUTEPUSAMHU OLICHKH U CAMOOLIEHKHU, UCXOMS U3 LeJU
Y MIMEIOIIUXCS CPEJICTB, pa3inyasi pe3yabTaT U CIIOCOObI ACHCTBHI;

® OLIEHUBATh IPOAYKT CBOCH NEATEIBLHOCTH IO 3aJaHHBIM U/WJIM CAaMOCTOSATENILHO ONpeIEICHHBIM
KPUTEPUSM B COOTBETCTBUU C LIEIIBIO IEATEIbHOCTH;

e 00OCHOBBIBaTh JIOCTHKUMOCTb LI€JH BHIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKHM CBOMX BHYTPEHHHX
PECYPCOB U AOCTYIHBIX BHEIIHUX PECYPCOB;

¢ (UKCHpPOBATh U AaHAIM3UPOBATH AUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

5. Brnagenne ocHOBaMU CAaMOKOHTPOJIS, CAaMOOILICHKH, MPHUHSATHS PEIIEHUH M OCYIIECTBICHUS

OCO3HaHHOTO BbIOOpPA B yueOHOM U 1Mo3HaBaTeabHON. O0yJaromuiicst CMOXKET:

e HaOMIOJaTh M AaHATU3UPOBATH COOCTBEHHYIO Y4YEOHYI0O M MO3HABATEJIbHYIO JAEATEIbHOCTH WU

NesITeIbHOCTD JPYTruX 00y4aroImuxcs B Ipolecce B3auMOIPOBEPKH;

® COOTHOCUTh peajbHble M IUIAHUPYEMBbIE pe3yJibTaTbl MHJIWBUIYaJbHOW 0Opa3oBaTeIbHOM

JESATEIBHOCTH U J€NIaTh BBIBOJBL;

® [PUHUMATH PElICHUE B YUeOHON CUTYyalluu U HECTH 332 HETO OTBETCTBEHHOCTH;

® CaMOCTOSITEJIbHO OIpEeNeNATh MPUYMHBI CBOETO ycCIleXa WM Heyclexa M HaXOAUTh CIIOCOObI

BBIXOJIa U3 CUTYallUH HEYCIIEXa;

® DPETPOCIEKTHBHO OIPENEsATh, KaKhe JAEUCTBUA MO PEIICHHI0 y4eOHOM 3a/Jaydl WM MapamMeTphl

9THUX JEHCTBHUIA MPUBEIH K MOJYYSHUIO UMEIOIETrocs MPOAyKTa yueOHO! AeATeNbHOCTH;

® JIEMOHCTPHUPOBATh MPUEMBI PErYIALUU TCUXO(PU3HOIOTUYECKUX/ IMOIMOHAIBHBIX COCTOSHHN

Ui goctukeHust d¢dexra ycrokoeHus (yCTpaHeHHs] SMOLMOHAIBHON HAIPsHKEHHOCTH), 3 dekTa

BOCCTAHOBJICHHUS (OC/Ia0JieHUs] TPOSBICHUNH YTOMJIEHHUs), d(P¢eKTa aKTUBU3AUUHM (TOBBIILICHUS

MCUX0(U3HOTOTUYECKON PEAKTUBHOCTH).

ITo3naBartenbHbie YY /{

6. YMeHue omnpenensTh IMOHATUSA, CO3JaBaTh  OOOOINEHHs, yCTaHABIMBaTh  AHAJIOTHUH,

KJIacCCU(UIUPOBATh, CAMOCTOATEIBHO BHIOMpPATh OCHOBAHHMS M KPUTEPHM JUIsl KilacCU(UKAILNU,

yCTaHABIMBaTh  IPUYMHHO-CIEJICTBEHHBIE  CBS3M, CTPOMTh  JIOTUYECKOE  PACCYXKIEHUE,

yMO3aK/Il4eHne (MHIYKTUBHOE, NEAYKTUBHOE, M0 aHAJOTHHU) M JAenaTh BbIBOJbI. OOydaromuiics

CMOXET:

e 10A0UpaTh CIIOBA, COMOJYMHEHHBIC KJIIOYEBOMY CIIOBY, ONPEACISIONINE €ro MpU3HAKU U

CBOWCTBA;

® BBICTPAaUBaTh JIOTHYECKYIO LIEMIOYKY, COCTOSILYIO M3 KJIIOUEBOIO CJIOBA U CONMOAYMHEHHBIX €My

CIIOB;

® BBIJICIATh OOIIMN NPU3HAK JBYX WJIN HECKOJbKUX NMPEIMETOB WIM SBICHUH U OOBSICHATH HX



CXOJCTBO;
e O0BEOUHATH NPEAMETHl W SIBIEHUS B TPYIIBI MO ONPEACICHHBIM IpHU3HAKAM, CPaBHHUBATbh,
KJaccu(uuupoBaTh U 00001AaTh (PAKTHI U SBICHHUS;

® BBIJEIATH SIBJICHUE U3 OOLIEro psijia IPYrux sIBJICHU;

® OIpeNeNATh OOCTOSTENbCTBA, KOTOPbIE IPEJIIECTBOBAIM BO3HUKHOBEHUIO CBS3H MEXIY
SABJICHUSIMU, U3 3TUX OOCTOATENBCTB BBIIEIATH ONPEIEIAIOLINE, CIOCOOHbIE OBITh MPUYUHON
JAHHOTO SIBJICHUSI, BBISABIIAT IPUUUHBI U CIIEICTBUS ABJICHU;

® CTPOUTh PACCY)XIEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YacTHBIM SBJIEHHUSAM M OT YaCTHBIX
SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PacCyKJCHHE Ha OCHOBE CPAaBHEHHS NPEIMETOB U SIBIICHUH, BBIIENAS IPU 3TOM 00IIne
IIPU3HAKH;

® y3j1araTh NOJIYYEHHYIO HH(OPMAILNIO, UHTEPIPETUPYS €€ B KOHTEKCTE peliaeMoi 3a1a4u;

® CaMOCTOSITETIbHO YKa3blBaTh Ha WH(POPMALMIO, HYXKIAIOMIYIOCS B MpPOBEpKe, Mpeiaratb U
MPUMEHATH CIIOCO0 MPOBEPKH JOCTOBEPHOCTH HH(OpMAIH;

e BepOaIM30BaTh YMOLMOHAIBHOE BIIEYATICHNE, OKa3aHHOE Ha HEr0 HCTOYHUKOM;

® OOBSCHATH SIBJIICHMSI, IPOLIECCHI, CBA3M M OTHOIIEHUS, BBISBIIAEMBIE B XOJI€ MO3HABATEIbHON U
U CCIIEI0BATENbCKON JeSITeIbHOCTH (IPUBOIUTH OOBACHEHHE C U3MEHEHUEM (DOPMBI ITPEICTABICHMUS;
OOBSICHATH, IETATTU3UPYS UM 0000111as1; OOBACHATH C 33aHHOM TOYKHU 3PEHUS);

® BBIIBIATH W HAa3bIBaTh INPHUYUHBI COOBITHS, SBICHUS, B TOM YHCIIE BO3MOXHBIE /Hamboiee
BEPOSITHBIE TNPHUYMHBI, BO3MOXKHBIE TMOCIEICTBUS  3aJlaHHOW TPUYMHBL, CAMOCTOSITEIHBHO
OCYILECTBIISAS MPUUUHHO-CIICCTBEHHBIN aHAJIN3;

e JleaTh BHIBOJ Ha OCHOBE KPUTMUYECKOIO aHAJIM3a Pa3HbIX TOUEK 3PEHUs, NMOATBEPKAATh BBIBOJ
COOCTBEHHOM apryMeHTalNeH UK CAMOCTOSATEIBHO MOJTyYCHHBIMH TaHHBIMH.

7. YMeHue co3/1aBaTh, IPUMEHITh M MPEe0oOPa30BhIBATH 3HAKK M CHMBOJIBI, MOJEIH U CXEMBI IS
peleHus yueOHbIX U M03HaBaTeIbHbIX 3aau. OOyyaromunics CMOXKET:

e 0003HayaTh CUMBOJIOM M 3HAKOM MpEAMET U/UJIH SBJICHUE;

® OIpEJeNATh JIOTUYECKHE CBS3M MEXIY HpeIMeTaMu /WM SBJICHUSMH, 0003HAuaTh JlaHHbIE
JIOTMYECKUE CBA3U C IOMOIIBIO 3HAKOB B CXEME;

e cozJaBaTh aOCTPAKTHBIM WM peanbHbI 00pa3 mpenMeTa W/WIK SBIEHUS; CTPOUTh MOJIENb/CXEMY Ha
OCHOBE YCIJIOBUH 3a7auyl U/WUJM crioco0a ee pelieHus;

e cozJaBaTh BepOalbHble, BEIIECTBEHHbIE W HH(MOPMALMOHHBIE MOJETU C BBIJICJIEHUEM

CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTa JUIsl ONpeAeNieHHs crocoba peleHus 3ajaud B

COOTBETCTBUH C CUTYaLUEH;

e 1peoOpa3oBbIBATE MOJENU C LENbIO BBIABICHUS OOIIMX 3aKOHOB, ONpPENEeNSIONUX JaHHYIO

MPEAMETHYIO 00J1aCTh;

® [EPEBOJUTH CIIOKHYIO IO COCTaBy (MHOTOAacHeKkTHYI0) HMH(popmanuio u3 rpaduyeckoro Hiu

(hopManr30BaHHOTO (CUMBOJILHOTO) MIPE/ICTAaBIEHHS B TEKCTOBOE, U HA000POT;

® CTPOUTH CXEMY, aITOPUTM JIEHCTBUS, WUCIPABIATHh WIM BOCCTAaHABIMBATh HEU3BECTHBIM paHee

QJITOPUTM Ha OCHOBE MMEIOLIErocs 3HaHUsS 00 00beKTe, K KOTOPOMY IPUMEHSETCS AITOPUTM;

® CTpPOUTH JI0Ka3aTEIbCTBO: MPSMOE, KOCBEHHOE, OT IPOTUBHOTO;

® aHAJIM3UPOBATH/peQIEKCUPOBATh OMBIT Pa3pabOTKM U  peaju3alud  y4eOHOro MpOeKTa,

UCCIIeIOBaHMs  (TEOPETUYECKOT0, HMIIMPHUYECKOr0) Ha OCHOBE MPEIOKEHHOW MpoOIeMHOM

CUTYallUH, 110- CTaBJIEHHOW LIEJIM W/WUJIH 33JJaHHBIX KPUTEPUEB OLIEHKHU NMPOIYKTa/pe3yibTara.

8. CwmpicnoBoe ureHue. OOy4Jaronuics CMOXKET:

® HaXOJWTh B TeKCTe TpeOyeMyro HH(GOpMaIUIO (B COOTBETCTBUH C LIETISIMU CBOEH 1€ATEIHHOCTH);

® OpUEHTHPOBaTbCA B  COJAEP)KAHMU TEKCTa, TIOHMMAThb ILEJIOCTHBI  CMBICI  TEKCTa,

CTPYKTYypUPOBATbh TEKCT;

® YCTaHaBIMBAaTh B3aMMOCBS3b OMUCAHHBIX B TEKCTE COOBITUH, SIBIIEHUH, POLIECCOB;

® DPE3IOMHUPOBATH [VIABHYIO UJCI0 TEKCTA;

e 1peoOpa3oBbIBaTh TEKCT, «IIEPEBOJS» €ro B APYTYI0 MOJAIBHOCTb, MHTEPIPETHPOBATH TEKCT

(XyIOXKECTBEHHBI M HEXYH0KECTBEHHBIH — y4eOHBIH, HAayYHO-TIONYJISPHBIA, WH(GOPMAIIMOHHBIH,

TekcT non-fiction);

® KPUTHUYECKU OLICHUBATH COJIEPKaHHE U POPMY TEKCTa.

9. ®opMupoBaHHE U pa3BUTHE DSKOJOIMYECKOI'O MBIIUIEHUS, YMEHUE MpPHUMEHATh €ro B

MO3HABAEIbHON, KOMMYHUKATHBHOM, COLMAIBHOM MPAaKTUKE M NMPO(EeCCHOHAIBHOM OpUEHTAIUH.

OO06yuaromuiicsi CMOXKET:

® OINpEICIATh CBOC OTHOIIEHHUE K IPUPOJHOU CPELE;



® AHAJIM3UPOBATh BIMSHUE KOJOIMUECKUX (PaKTOPOB Ha Cpely OOMTaHUS KUBBIX OPraHU3MOB;

® POBOJMTH IPUYMHHBIA U BEPOATHOCTHBIN aHAIN3 SKOJIOTNYECKUX CUTYaIHi;

® TIPOTHO3MPOBATH U3MEHEHHUS CUTYallUU IIPU CMEHE JIeHCTBUS 0IHOTO (haKTOopa Ha AEHCTBHUE
npyroro (akropa;

® pPacHpOCTPAHATH HKOJOTMUECKUE 3HAHUS M YUaCTBOBATh B IPAKTUUECKUX J€JIaX I10 3alUTe
OKpY>KaroIlel Cpeibl;

® BBIpaXKaTh CBOE OTHOILIEHUE K MIPUPOJIE Yepe3 PUCYHKH, COUMHEHUS, MOJIEIH, IPOEKTHbIE
paboTHLI.

10.Pa3BuTHE MOTHUBAIMH K OBJIAJICHHUIO KYJIBTYPOI aKTUBHOTO UCIIOIB30BAHUS CIIOBAPEH U APYTHX
IIOUCKOBBIX cucteM. OOy4aronuiics cMOXKeT:

® OIIpeaeIIATh HEOOXOIUMBbIE KIIFOUEBBIE IIOMCKOBBIE CI0BA U 3aIIPOCHI;

® OCYIIECTBIATh B3aUMOJACHCTBHE C JIEKTPOHHBIMU MIOMCKOBBIMU CHUCTEMaMHU, CII0BAPSIMU;

e (opMHPOBATH MHOKECTBEHHYIO BEIOOPKY U3 MOMCKOBBIX HCTOUHUKOB JUIsl O0BEKTUBU3ALMU
pe3yJIbTaTOB MOUCKA;

® COOTHOCHTH MOJY4YE€HHBIE PE3YJIbTAThl IIOUCKA CO CBOEH J1EATEIbHOCTBIO.

KommynunkartuBubie YY /|

11. YmeHnue opranu3oBbIBaTh y4eOHOE COTPYJHHUUYECTBO U COBMECTHYIO JI€ATEIBHOCTD C YUUTEIEM U
CBEPCTHHKAMHM; pabdoTaTh MHAMBHUAYAJIbHO M B IpYIIE: HAXOAUTH OOIEe pEelleHHe U pa3pelarhb
KOHQUIMKTBI Ha OCHOBE COIJIACOBAaHUS MO3MLIMH U ydeTa HHTEepecoB; (OpMyIupoBaTh,
apryMEHTHPOBATh M OTCTAaUBaTh CBOe MHEHHE. OOyJarOMMNCs CMOXKET:

— OIpEeleNsITh BO3MOXHBIE POJIM B COBMECTHON JESATENIbHOCTH;

— WIrpaTh ONPEJCIICHHYIO POJIb B COBMECTHOM JESITEIbHOCTH;

— IPUHUMATh MTO3ULMIO0 COOECEeTHNKA, TOHUMAas TIO3ULIUIO IPYrOro, pa3anyaTh B €0 pe4n: MHEHHE
(TOUKy 3peHus), JOKa3aTeIbCTBO (ApPTyMEHTHI), (DaKThI; THIIOTE3bI, aKCHOMBI, TEOPUH;

— OIpeAessATh CBOM JeHCTBUSA U IeHCTBUS IapTHEpa, KOTOpbIE CIOCOOCTBOBAIIN WU
IPENATCTBOBAIN MPOAYKTUBHON KOMMYHHUKALIUY;

— CTPOMTbH NO3UTHUBHBIE OTHOLIEHMS B IIpoliecce yueOHO! U 03HaBaTeIbHOM JesITeIbHOCTH;

— KOpPPEKTHO M AapryMEHTHMPOBAaHHO OTCTaMBaTh CBOK TOYKY 3PEHHs, B AMCKYCCUU YMETH

BBIIBUTaTh  KOHTPApryMeHTbI, mepedpasupoBaTb CBOI MbIC/Ib  (BIaJEHHE MEXaHU3MOM

SKBUBAJICHTHBIX 3aMEH);

— KPUTHYECKH OTHOCHUTBHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM NPU3HABaTh OLIMOOYHOCTh

CBOETO MHEHHUS (€CJIM OHO TaKOBO) M KOPPEKTHPOBATH €r0;

— IpelaraTh aJlbTEPHATUBHOE pellleHNe B KOHQJIMKTHONW CUTYalluH;

— BBLIEJATH OOIIYIO TOUKY 3pEHUS B IUCKYCCUH;

— JIOroBapuBaThCs O MpaBWJIaX M BONpPOcax Al OOCYXJAEHHSI B COOTBETCTBUU C IMOCTABJIEHHOM

nepes rpymnnou 3aaavuen;

— OpraHH30BBIBAaTh y4eOHOE B3aUMO/IEIiCTBHE B TPYIIIE (ONpeAesITh 00IIMe e, paclpeensTh

poJIu, 10TOBAapUBAThCS IPYT C APYTOM H T. 11.);

— YCTpaHsATh B paMKax Jquaiora pa3pbIBbI B KOMMYHHMKAIUH, 00yCIIOBJIEHHBIE

HEMOHUMAaHHUEM/HETPUSATHEM CO CTOPOHBI cOOeCeHNKA 3a1auu, POPMBI MM COJIEPIKAHUS TUAJIOTa.

12. YMeHne OCO3HAaHHO MHCIIONB30BaTh pEUYEBBIE CPEJICTBA B COOTBETCTBUM C  3a7ayei

KOMMYHMKAIUU JJI BBIPA)KEHUSI CBOMX UYBCTB, MBICIEH M MOTPEOHOCTEH AJsl MJIaHUPOBAHUS U

peryisiliud CBOEU JACATENbHOCTH; BIAJACHUE YCTHOM WM IIMCBMEHHOM peYbl0, MOHOJIOTHYECKOMN

KOHTEKCTHOM peubto. OOyJaronuiicss CMOXKeT:

® OIpenesATh 331a4y KOMMYHHUKAIIUK U B COOTBETCTBUU C HEH OTOMPATh peyeBbIe CPEICTBA;

e 0TOMpaTh M UCMOJIB30BaTh PEUEBBbIE CPEACTBA B MpollecCe KOMMYHHUKAIMU C IPYTUMH JIOAbMHU
(Tmasnor B mape, B MaJloi TpyIIIe H T. [1.);

® MPEJICTaBIsATh B YCTHOM WIM TUCbMEHHOW (opMe pa3BepHYThI IJIaH COOCTBEHHOMU

NEeATEIbHOCTH;

e coOxrofaTh HOPMBI MYyOJIMYHON peyuH, peryiaMeHT B MOHOJIOT€ U JUCKYCCUU B COOTBETCTBHUH C
KOMMYHUKaTUBHOM 3aJa4eil;

® BBICKA3bIBaTh U 0OOCHOBBIBATH MHEHHE (CYKJIEHHE) U 3alpaliiBaTh MHEHHUE MTapTHEPa B paMKax
JINajora;

® TPUHUMATH PEIICHUE B XOJI€ TUAJIOTa U COTJIACOBBIBATH €TI0 C COOECEAHUKOM;

® C03/1aBaTh MMCbMEHHBIE «KJIMIIMPOBAHHBIE» U OPUTUHAIBHBIE TEKCTHI C UCIIOJIb30BAHNEM
HEOOXOUMBIX PEUYEBBIX CPEICTB;



® JICIIOJIB30BATh BepOasbHbIE CPEACTBA (CPEACTBA JIOTUYECKOM CBSI3U) JUISl BBIICIICHUS] CMBICTIOBBIX
0JIOKOB CBOETO BHICTYIUICHHUS;

® JCNOJIb30BaTh HEBepOalbHbIE CpEeACTBA WJIM  HarjsAHbIE MaTepualbl,
MOJIrOTOBJIEHHBIE /OTOOpAaHHBIE MO/ PYKOBOACTBOM YUUTEIS;

e JenaTh OLCHOYHBIA BBIBOA O JOCTM)KCHMM II€TM KOMMYHHMKAIIMM HENOCPEICTBEHHO IMOCIe

3aBepILCHHs] KOMMYHUKAaTUBHOTO KOHTAKTa 1 0OOCHOBBIBATH €TO0.

13.®opmMupoBaHre U pa3BUTHE KOMIIETEHTHOCTH B O00JAacCTH HCIOIB30BaHHUA HH(POPMALUOHHO-

KOMMYHHUKAIMOHHBIX TexHoJorui (nanee — MKT). OOyuaromuiicss CMOXKET:

® [[CJICHAINIPABJICHHO HMCKaThb M HUCIOJB30BaTh HH(POPMAIMOHHBIE PECYPChl, HEOOXOAMMBIE [

pelieHrs y4eOHBIX B MPAKTUIECKUX 3a71a4 ¢ moMoIbio cpeacts MKT;

e BBIOMpaATh, CTPOUTHb U HCIIOJIB30BaTh AJCKBAaTHYI0 HMH()OPMAIIMOHHYIO MOJENb Ui Hepeaayu

CBOUX MBICIIEH CPEICTBAMH €CTECTBEHHBIX U (DOPMAIBHBIX SI3IKOB B COOTBETCTBUH C YCJIOBUSMHU

KOMMYHUKAIUH;

® BBIJICIATh WHGOPMAIIMOHHBINA aCHeKT 3aJaud, ONEepPHUpPOBATH JAHHBIMHU, HCIOJIb30BATh MOJEIb

pelIeHns 3a/1a4y;

® UCIOJB30BAaTh  KOMIIBIOTEPHBIE  TEXHOJOTMU  (BKJIOYas BBIOOpP  aJeKBAaTHBIX  3ajade

UHCTPYMEHTAJIBHBIX ~ IIPOrPaMMHO-ANNapaTHbBIX  CPEACTB M CEPBUCOB)  JJISI  PELICHUS

MH(OPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX Y4€OHBIX 3aj]a4, B TOM UYHKCJE: BHIYMCICHUE, HATMCAHHE

IIMCeM, COUMHEHUH, 10- KIaJ0B, peepaToB, Co3AaHKE IPE3ESHTALMH U Ap.;

® JICIIOJIB30BaTh HH(OPMAIIHIO C YIETOM STHUYECKUX U TPABOBBIX HOPM;

e co3aaBaTh HHGOPMAIMOHHBIE PECYPCHI PA3HOTO TUIIA U JJIS Pa3HBIX ayIUTOpPUi, COOMI0IaTh HH-

(dhopMalMOHHYIO TUTUEHY U TIpaBuia HHPOPMAITMOHHOMN O€30MaCHOCTH.

HJ'[aHI/IpyeMbIMI/I pe3yJbTaTaMu Q)OpMHpOBaHI/Iﬂ H Pa3sBUTUHA KOMIICTECHTHOCTH
oﬁyqammnxm B 00J1aCTH HCIT0JIL30BaHUS I/IH(l)OpMa].[I/IOHHO'KOMMyHI/IKaI[I/IOHHBIX
TEeXHOJOT Uil IPpH U3YYCHUHN XUMHUH SABJIAIOTCH:

Dukcanus n300pakeHUil U 3BYKOB

BbInyCKHHUK HAYYUTCS:

*OCYIIECTBIIATH (PUKCAINIO N300paKeHUIA U 3BYKOB B XOJI€ Mpoiiecca 00CyKIeHUS, TPOBEACHUS
SKCIIEPUMEHTA, IPUPOJIHOTO Tpoliecca, PUKCALUIO X0Ja U PE3yJIbTaTOB MPOEKTHON JESTEIbHOCTH;

* qu/ITI)IBaTI) CMBICII H conepmaHHe NCATCIIBHOCTHU HpI/I OpFaHI/I3aIII/II/I q)HKcaHI/II/I,
BBICTISITh sl (UKCALMU OTJENbHBIE DJIEMEHTHl OOBEKTOB M MPOIIECCOB, OOECTeYynuBaTh
Ka4yeCTBO q)HKcaHI/II/I CYHIGCTBCHHI)IX 3JIEMCHTOB,

*BeIOMpaTh Texuuueckue cpeacrsa MKT mis ¢pukcanum n3o0pakeHuit U 3ByKOB B COOTBETCTBHH C
MOCTaBJICHHON IEJIBIO;

*TIPOBOJUTEH 00pabOTKy U(PPOBBIX PoTorpaduii C UCTIOTHL30BAHIEM BO3MOKHOCTEH CIIEIIMAIBHBIX
KOMITBIOTEPHBIX HHCTPYMEHTOB, CO3/1aBaTh MPE3CHTAllMU Ha OCHOBE LU(POBBIX GoTorpaduii;

*IIPOBOJIUTH 00PA0OTKY HU(POBBIX 3BYKO3AMUCEN ¢ UCIIOIB30BaHNEM BO3MOKHOCTEN CIIEIIUAIbHBIX
KOMIIBIOTEPHBIX HHCTPYMEHTOB, POBOAMTH TPAHCKPUOMPOBaHKE IM(PPOBHIX 3BYKO3aIHCEH;

*OCYIICCTBIIATH BI/II[eOC’BéMKy 1 IPOBOJAUTH MOHTAX OTCHATOI'O MaT€puajia ¢ UCIIOJIb30BaHUEM
BO3MOKHOCTEH CIICHUAJIBHBIX KOMIIBIOTECPHBIX HHCTPYMCHTOB.

Boinycknuk nonyuum 603M03#CHOCHIb HAYHUMbBCA:
pa3ianyaTh TBOPUYECKYIO U TEXHHUUECKYIO (PMKCALIMIO 3BYKOB U M300pakeHUH;
*1cronb30BaTh Bo3MoxkHOCTH KT B TBOpUECKON NEATENBHOCTH, CBA3aHHON C HCKYCCTBOM;

OCYIIECTBIISATh TPEXMEPHOE CKAHUPOBAHUE.
Co3nanue rpaduyeckux 00beKTOB
BbInyCKHUK Hay4uTCH:

*CO3/1aBaTh PA3JIMYHBIC TEOMETPUUECKUE OOBEKTHI C UCIIOIH30BAHIEM BO3MOKHOCTEH CIICIIHATBHBIX
KOMITBIOTEPHBIX HHCTPYMEHTOB;

* CO3/IaBaTh AMArPaMMBbI PA3ITUYHBIX BHIOB (aITOPUTMHUYECKUE, KOHIICTITYalIbHEIE,
KJ1accu(UKalMOHHbIE, OPraHU3alMOHHbBIE, POJICTBA U JIP.) B COOTBETCTBUU C PEIIaeMbIMU

3aJjauamu;
*C0371aBaTh CIEIUAIN3UPOBAHHBIC KApThl U IMArpaMMBbI: reorpaduueckre, XpoHOJIOIHYECKHE;



* co31aBaTh rpaduueckre 0OBEKTH MPOBEIECHHUEM PYKOM MPOU3BOJIBHBIX IUHUNA C UCIIOIB30BaHUEM
CHeIHATM3UPOBAHHBIX KOMITBIOTEPHBIX HMHCTPYMEHTOB U YCTPOMCTB.

Boinycknuk nonyuyum 603M0MCHOCHIb HAYYUMBCA:
* CO3aBaTh MYJbTUIINIMKAIIUOHHBIC (bl/IJIBMBI;
* CO3aBaThb BUPTYAJIbHLIC MOJCIN TpéXMCpHBIX 00BEKTOB.

Co31anue, BOCIIPUSITHE M UCIIOJIb30BaAHHME TUIIEPMeINa
COO0IeHn

BbInyCKHUK HAYy4YUTCSH:
* OpraHMU30BbIBATH COO6H_ICHI/I$I B BUJIC JIMHENHOT0 WIN BKJIIOHAOMIETO CCHUIKH MPCACTABICHUA IJIA
CaMOCTOSITENILHOTO MPOCMOTpa uepe3 Opaysep;
* paboTaTh C 0OCOOBIMH BHIAMU COOOIIEHUH: TUarpaMMaMu (aITOPUTMHYECKUMHU, KOHIICTITYaJIbHbI-
MHU, KJIACCU(PUKAIMOHHBIMH, OPTaHU3AIMOHHBIMH, POACTBA U Jp.);
*IIPOBOJIUTH JIEKOHCTPYKIIMIO COOOIICHUH, BBIZICTICHHE B HUX CTPYKTYPBI, JJIEMEHTOB U (DParMeHTOB;
* HCII0JIB30BATh P BOCHPUATHH COOOIICHUN BHYTPEHHUE U BHEIIHUE CCHUIKHU;

*(opMyIpoBaTH BOMPOCH! K COOOIICHHUIO, CO3/1aBaTh KPATKOE OMTUCAHNE COOOIICHUS; IIMTUPOBATh
(hparMeHThI COOOIIEHNS,

* N30MpPaTEIILHO OTHOCHTHCS K MH(POPMAIIUH B OKPY’KaoLieM HH(POPMAIIMOHHOM IPOCTPAHCTBE,
OTKa3bIBaThCSI OT MOTPEOICHMSI HEHYKHON WH(pOpMAIUH.
Boinycknuk nonyuum 603M0MCHOCHIb HAYUUMbBCA:
* MPOEKTUPOBATH JU3aWH COOOIIEHU B COOTBETCTBUH C 33aJla4aMH U CPEJICTBAMH JJOCTABKH,
* IOHUMATh COOOIIEHHUS, UCTIONIb3YS IPU UX BOCIIPUATHH BHYTPEHHUE U BHEIIHUE CCBHUIKH,
pa3IMYHblE UHCTPYMEHTHI [TIOMCKA, CIIPAaBOYHbIE HCTOUYHUKHU (BKJIIOYAS JIBYSA3bIYHbIE).
KoMmyHuKkanusi 1 conuajibHoe B3anMoeiicTBHe
BhInyCKHUK HAYYUTCSH:

*BBICTYNIaTh C ayAUOBUJCONOIAECPKKOM, BKJIKOYAsg BBICTYIUIEHME MEpe]  JUCTAaHIIMOHHOW
ayIUTOPUEH;

* y4acTBOBaTh B OOCYXIeHHH (ayauoBuaeoopyM, TEKCTOBBIH (QOpPyM) C HCIOIB30BAHUEM
BO3MOXxHOCTe MHTEpHETA;
*HCII0JIb30BaTh BO3MOKHOCTH 3JIEKTPOHHOM MOYTHI JUIsl UH(OPMAIIMOHHOTO OOMEHa;
*BECTH JIMYHBII THEBHUK (0JIOT) C UCIIOJIb30BaHUEM BO3MOXKHOCTEH MHTEepHeTa;
*OCYIIECTBIIATh  00pa3oBaTelbHOE  B3aWMOJICHCTBME B  HMH(MOPMALMOHHOM  IPOCTPAHCTBE
00pa30BaTeNbHOr0 yUpekIeHHUs (IOJy4yeHHE U BHIOJHEHHUE 3aJaHHil, MOoIydeHre KOMMEHTApUEB,
COBEpPILIEHCTBOBaHMUE CBOEH paboThl, (hopMUpOBaHKUE TOPT(HOINO);
* co0FO/1aTh HOPMBI MH(POPMAITMOHHOW KYJIBTYPBI, DTUKH W TMPaBa; C YBAXCHHEM OTHOCUTHCS K
4acTHOW MHPOpMALMU U HHPOPMALIMOHHBIM ITpaBaM JAPYTHUX JIIOJEH.

Boinycknuk nonyuyum 603M03CHOCHb HAYUUMBCA:
* B3aMMO/ICHCTBOBATh B COLIMATIBHBIX CETSX, pab0oTaTh B IpyIIE HAJ COOOIIEHHEM (BUKH);
* y4acTBOBaTh B (hopymMax B COLIMATILHBIX 00pa30BaTEIbHbIX CETSX;
*B3aMMO/ICHCTBOBATH C MAPTHEPAMU C UCIOIB30BaHUEM BO3MOXKHOCTeH MHTepHEeTa (UrpoBoe U
TeaTpaibHOE B3aUMOJICHCTBUE).

IHouck u opranu3anus XxpaHeHus UHGpopmanuu

BbInyCKHHK HAy4YUTCS:
*HCITOJTb30BaTh PAa3JIMYHbIC TPUEMBI TOUCKA WHPopManuy B IHTEpHETE, MOMCKOBBIE CEPBHUCHI,
CTPOHUTH 3ATPOCHI TSI TOMCKA HHPOPMAIIUU B aHAITM3UPOBATh PE3YIbTATHI ITOMCKA;
* ACIIOJIB30BaTh MPUEMBI TIOMCKA HH(POPMAITUH Ha TIEPCOHATEHOM KOMITBIOTEPE, B
MH(OPMAIMOHHOM cpe/ie IIKOJIBI U B 00pa30BaTeIbHOM IIPOCTPAHCTBE;
* HCIIOJIb30BATh Pa3jNyHble OMOIMOTEUHBIE, B TOM YHCIIE 3JIEKTPOHHBIE, KaTaJorH JJIs TIOUCKa
HEOOXOAUMBIX KHHT;
* CKaTh MH(POPMAITHIO B pa3IMYHBIX 0a3aX JaHHBIX, CO3/IaBaTh M 3aIMOJHATH 0a3bl JaHHBIX, B
YaCTHOCTH MCIIOJIb30BaTh PA3JINUHbIE ONPEACTUTENH;
*(opMHpOBaTH COOCTBEHHOE HHGOPMAIIMOHHOE TTPOCTPAHCTBO: CO3/1aBaTh CHCTEMBI MATIOK U
pa3MelaTh B HUX HYXHbIe HH(OpMaIIMOHHBIE HCTOUHUKH, pa3MeniaTh nHpopmanuio B HTepHeTe.

BuinyckHuk noayuum 603m0)4cHOCHb HAYUUMBCA:

CO3/1aBaTh U 3aIIOJHATH PA3JIMYHbIE ONPEACTUTENHN;
UCIIO0JIb30BaTh pa3MuHbIe MPUEMBI ToucKa nHpopMmaruu B IHTepHeTe B Xo/1€ yueOHOM
NEsITebHOCTH.
AHanau3 uHpopMaumu, MaTeMaTH4YecKasi 00padoTKa TaHHBIX B



HCCJIeI0BAHNH BbINYyCKHUK HAYYHTCS:

*BBOJIUTDH PE3YJbTAThl U3MEPEHUI U qpyrue HupoBbIe TaHHbIE U UX 00pabOTKH, B TOM UUCIIE
CTaTUCTUYECKOM, U BU3YaIU3alINH;
*CTPOUTH MaTEMaTHUYECKUE MOJIEIIH;
*IIPOBOJIUTH IKCIIEPUMEHTHI U UCCIICJIOBAHUS B BUPTYaTbHBIX JIAOOPATOPHUSIX IO €CTECTBEHHBIM
HayKaM, MaTeMaTuke U HHPOpMaTHKE.

Boinycknuk nonyuum 603mMo0xicHOCHb HAYUUMbCA:
* IPOBOJIUThH €CTECTBEHHO-HAYYHBIC U COIMAIbHBIE U3MEPEHUS, BBOAUTH PE3yIbTaThl U3MEPEHUN U
Opyrux 1upoBbIX NaHHBIX W 00pabarhiBaThb MX, B TOM YHCJIE CTATUCTUYECKHM M C MOMOIIBIO
BU3yaJIU3aIUU;
* aHAJIM3UPOBAThH PE3YIbTAThl CBOCH JEATEILHOCTH U 3aTPAulBAaEMbIX PECYPCOB.

I[InanupyeMble pe3ybTaThl 0CBOCHHS MeKIMCUMIIMHAPHON NMPOrpaMMbl
«OCHOBBI Y4eOHO-HCCII€I0BATEILCKOM M MPOEKTHOM 1eSITeIbHOCTH», KOTOpPbIe

AOCTUTAKTCS MOCPEICTBOM M3YUeHHsl Y4eOHOro nmpeaMeTa « XuMus» cjieayrolue:

BbINyCKHUK HAYYUTCS:
* INIAaHUPOBAaTb W  BBIINIOJHATH y‘-I€6HOC HUCCIICA0OBAHUE U yT-Ie6HBH\/JI IMPOCKT, MCIIOJIb3Yysd
o0opynoBaHue, MOJEIH, METOBI U MPUEMBI, aJIeKBaTHBIE UCCIIEyeMOM mpolieme;

BBEIOMPATH ¥ HCIIOJIE30BATh METO/IbI, PEJIEBAHTHBIC PACCMATPUBAEMOM ITPOOIeMeE;

* pacmo3HaBaTh M CTaBUTh BOIPOCHI, OTBETHI HA KOTOPHIE MOTYT OBITh MOJyYEHBI MyTEM HAY4YHOTO
HUCCJICAOBaHUA, OT6I/IpaTI) aACKBAaTHBIEC MECTOJbI HMCCJIICIOBaHUAI, (1)OpMy.HI/Ip0BaTI) BBITCKAIOIIINEC U3
WCCIIETOBaHUS BBIBOIbBL;
* UCITIOJB30BATh TaKHUC MATCMAaTHUUYCCKHUE MCETOIAbI U HpI/IéMI)I, KaK a6CTpaKIlI/I$I n upacajimsanusi,
JI0Ka3aTeNbCTBO, JIOKA3aTeIbCTBO OT MPOTHUBHOTO, JOKA3aTEIBCTBO IO aHAJIOTHUHU, ONMPOBEPKEHHUE,
KOHTPIIPUMEDP, HMHAYKTUBHBIE U JEAyKTHBHBIC pACCYKICHHS, TIOCTPOCHHE W HCIOJIHEHUE
QITOPUTMA;

* ACIIOJIb30BAaTh TaKUE €CTECTBCHHO-HAy4YHBIC METOABI M MPUEMBI, KaK HaOJIIOJIEHUE, MMOCTaHOBKA
MPOOJIEMBI, BBIJIBI)KEHUE «XOPOIICH THUIOTE3b», SKCIICPUMEHT, MOJCIUPOBAHHUE, HCIIOJIb30BAHHE
MaTeMaTHYeCKUX MOJENel, TeopeTuuecKkoe 0OOCHOBaHUE, YCTAHOBJICHHE TPAHHI] MPUMEHUMOCTU
MOJICIIN/TEOPUH;
* HCTIOJIb30BaTh HEKOTOpbIE METOABl TMOJYYEHHS 3HAHWM, XapaKTepHbIE ISl COIHAIBHBIX H
HMCTOPUYECKUX HAYK: IOCTAaHOBKA MPOOJIEMBI, OMPOCHI, OMHUCAaHUE, CPABHUTEIHLHOEC HCTOPHUYECKOE
olnucaHue, O0bSICHEHHE, UCTIOIb30BAHUE CTATUCTHYECKHUX JAHHBIX, HHTEPIIpeTalus (akToB;
* ICHO, JIOTHYHO W TOYHO W3JlaraTh CBOKO TOYKY 3pPEHUS, HCIIOJB30BAaTh SI3BIKOBBIC CPEJICTBA,
aJieKBaTHBIE 00CYKIaeMoii mpodiieme;
s oTyIHYaTh (DAKTBI OT CYKICHWH, MHCHHUH W OIICHOK, KPUTHUYECKH OTHOCHUTHCS K CYXKICHUSM,
MHEHUSIM, OLIEHKaM, PEKOHCTPYUPOBATh UX OCHOBAHUS;
* BUJICTh M KOMMEHTHUPOBATh CBSI3b HAYYHOT'O 3HAHWUS M I[EHHOCTHBIX YCTaHOBOK, MOPATBHBIX
CYXACHHU MPH MOTYYSHUH, PACTIPOCTPAHEHUH U TPUMEHEHUN HAyYHOTO 3HAHUSI.

BotnyckHuk noayuum 603MOMCHOCHLL HAYUUMBCA:
*CAMOCMOSMENbHO 3A0YMbLEANb, NIAHUPOSAMb U GbINOIHAMb YUeOHOe UCCIe008aHue, V4eOHbIl U
COYUANBHBII NPOCKN;
* UCNONBL308AMb 002A0KY, 03APeHUe, UHMYUYUIO,
*UCNOIL308AMb MAKUE MAMEMAMUYecKue Memoovl U NPUémbl, KaKk nepedop 102udecKux
B03MONCHOCHIEU, MAMEMAMUYECKoe MOOeIUpOBaHUe;
*UCNOIL308ANMb MAKUE eCMECMBEHHO-HAYYHble MeMOoObl U NPUEMBL, KaK aOCmpazuposanue om
NPUBXOO0AUUX PAKMOPO8, NPOBEPKA HA COBMECMUMOCb C OPY2UMU U3BECMHbIMU (hakmamu,

*UCNOIL308AMb HeKomopvle Memoobl NOAYYeHUs. 3HAHUL, Xapakmepuvie OJisl
COYUANLHBIX U UCMOPUYECKUX HAYK. AHKEMUPOBanue, MoOOeaupo8anue, NOUCK UCIOPUYECKUX
00pasyos;

* UCNONB308AMb  HEKOMOpble  NPUEMbL  XYOOICECMBEHHO20 — NO3HAHUA ~ MUpA.  YeloCmHoe
omobpasiceHue mMupa, 00pasHOCMb, Xy00HCeCMEEHHbIU bIMbICET, OP2AHUYECKoe eOUHCME0 00ue2o,
0COOEHHO- 20 (MUNUYHO20) U eOUHUUHO20, OPUSUHATLHOCTNb,

* YeleHanpasieHHo U OCO3HAHHO pPA38UBAMb C80U KOMMYHUKAMUEHbIE CHOCOOHOCMU, 0C8AUBAMb
HOBble A3bIKOBble CPeOCmaa;

* 0CO3HABAMb CBOI0 OMBEMCIMEEHHOCHb 3d OOCHOB8EPHOCb NONYYEHHbIX 3HAHUL, 3a KAYecmeo Gbl-
NOJHEeHHO20 NPOeKma.



[InanupyemMble pe3yJbTAThl 0CBOECHHS MEKINCHUILUIMHAPHONH MPOTrpaMMbl
«CTpaTerum cMbICJI0BOT0 YTeHHs U PadoTa ¢ TEKCTOM», KOTOpbIe
JAOCTUTAKOTCS MOCPEICTBOM H3yUeHHs mpeaMeTa « XuMus»
cieaymouue:
Pabora ¢ TekcTOM: MOUCK HH(POPMAIIUY M MOHUMAHUE MPOYHUTAHHOIO
BbINyCKHUK HAYYUTCS:
* OPHEHTUPOBATHCA B COJCPKAHUU TEKCTA M MIOHUMATh €T0 I[EIOCTHBIA CMBICIT:
— ONPEACTATH INIaBHYIO TEMY, OOIIYIO LIeTb WM Ha3HAYEHUE TEKCTa;
— BBIOMpATh M3 TEKCTa WM MPUIyMaTh 3aroJIOBOK, COOTBETCTBYIOIIMN COAEPKAHUIO M OOIIEMY
CMBICITY TEKCTa;
— (popmynupoBaTh TE3UC, BHIPAKAIONIINI OOLINI CMBICI TEKCTA;
— NPEBOCXUIIATh COJIEp’)KaHUE MPEAMETHOTO IlaHa TEKCTa [0 3aroJIoBKy M C ONOpoi Ha
MPEBIAYIIHN OIIBIT;
— OOBICHATH MOPSIIOK YaCTEH/UHCTPYKLIUMA, COEPKAIIMXCS B TEKCTE;
— COIIOCTaBIIATh  OCHOBHBIE TEKCTOBbIE M  BHETEKCTOBBIE KOMIIOHEHTHI: OOHApYKUBATh
COOTBETCTBHE MEXIy 4YacCThIO TEKCTa M €ro oomeil wuaeeld, cPopMylIMpOBaHHONH BOIIPOCOM,
OOBSICHATH HA3HAUYCHUE KapThl, PUCYHKA, MOSICHATH YacTH rpaduka Wi TaOJIULbI U T. 11.;
* HAXOIUTh B TeKCTe Tpedyemyio uH(popMamnuio (mpoleraTtb TEKCT TJa3aMH, OMPEIENsATh €ro
OCHOBHBI€ 3JIEMEHTHI, COMOCTABIATH ()OPMBI BhIpaKeHUS WH(OPMALIUY B 3alIPOCE U B CAMOM TEKCTE,
YCTaHABIIMBATh, SIBJISIFOTCS JIM OHH TOXKICCTBCHHBIMH WJIU CHHOHHUMHYCCKUMHU, HAXOIUTh
HE0OXOIMMYIO eIMHUIY HH(OPMALIUU B TEKCTE);
* pemath y4eOHO-TI03HABATEeNbHBIE W y4eOHO-TIPaKTHYECKHE 3a/Jadyd, TpeOYIoUHe MOIHOTO
— OIpeeNsaTh Ha3HAUYEHUE Pa3HbIX BHIOB TEKCTOB;
— CTaBUTH Mepe]] coO0il 1enb YTeHNUs, HaIlPpaBiss BHUMAaHUE HA TIOJIE3HYIO B IaHHBIH MOMEHT
nHpopMaIuo;
— pa3nMyaTh TEMBI U MTOJTEMBI CIICIIUAIEHOTO TEKCTa;

— BBIJICNIATH IJ1aBHYIO U U30BITOUHYIO HH(POPMALIHIO;
— MIPOrHO3UPOBATh M1OCIIEA0BATEILHOCT U3JI0KEHHS UEeH TEKCTa,;
— COTIOCTABIISITh pa3HbIe TOYKH 3PEHUS U Pa3HbIE HCTOYHUKH WH(OPMAIMHY TI0 33aHHOH TEME;
— BBINIOJHSTH CMBICIIOBOE CBEPTHIBAHUE BBIIETICHHBIX ()AaKTOB U MBICIIEH;
— (opMHUpPOBATH HA OCHOBE TEKCTA CUCTEMY apryMEHTOB (J10BOJIOB) /111 00OCHOBaHUs
ONpPEACIEHHON O3ULINH;
— MOHUMATh JYIIEBHOE COCTOSIHUE NMEPCOHAXKEN TEKCTa, CONEPEKUBATH UM.

Boinycknuk nonyuum 603M03#CHOCHb HAYUUMbBCA:
*  QHANU3UPOBAMb USMEHEHUS C80E€20 IMOYUOHANILHO20 COCIMOSAHUS 8 Npoyecce YmeHUs,
NOLYYeHUs U nepepadomKu NOLYYeHHOU UHPOPMAYUU U e€ OCMbICIEHUS.

Pabora ¢ TekcTom: npeodpa3oBaHue U MHTepHpeTanus HHPOPMALHUHU

BbinycKHHUK Hay4YuTCs:
* CTPYKTYpUPOBaTh TEKCT, MCIIOJb3Ys] HYMEpPAILMIO CTPAHUL], CIIMCKH, CCBIJIKH, OTJIaBICHMS; MpO-
BOJIUTH TMPOBEPKY MPABOMMCAHUS; UCIIOJIE30BATh B TEKCTE TaOJIHIIBI, N300payKeHHS,
* npeoOpa3oBbIBaTh TEKCT, UCIOJb3YS HOBBIE (DOPMBI MpEACTaBICHUs HH(pOpPMAMU: (OPMYIIBI,
rpaduKy, AWarpaMMbl, TaOMHUIBI (B TOM YHCJE JUHAMHYECKHE, DIICKTPOHHBIE, B YAaCTHOCTH B
MPAKTUYECKHX 33/1a4aX ), HEPEeXOAUTh OT OJJHOTO MPEICTABIECHUS JaHHBIX K APYTrOMY;
* HMHTEPIPETHPOBATH TEKCT:
— CpaBHHUBATh U IPOTUBOINOCTABIIATH 3aKIIOYEHHYIO B TEKCTE MH(POPMAIUIO Pa3HOTO XapaKTepa;
— 00Hapy)XMBaTh B TEKCTE JI0BOJIbI B MIOATBEPKICHHE BBIIBUHYTHIX T€3HCOB;
— JIeJIaTh BBIBOJIBI U3 C(HOPMYITHPOBAHHBIX MOCHUIOK;
— BBIBOJIUTH 3aKJIIOUYEHHE O HAMEPEHHH aBTOpa UJIH IJIABHOW MBICIIH TEKCTA.

BuinyckHuk noayuum 603m04cHOCHb HAYYUMBCA:
*  8bLABNAMb UMNIUYUMHYIO UHGOPMAYUIO MEeKCMa HA OCHOGe CONOCMABNIEHUs UTIIOCIMPAMUBHO20
mamepuana ¢ uHgopmayuel mekcma, aHAIU3A NOOMeKcma (UCHONb308AHHBIX S3bIKOBbIX CPEOCME U
CMPYKMYypbl MeKCma,).

Pabora ¢ TekcToM: oneHka uHGopManuu

BbINyCKHHUK HAYYUTCS:
* OTKJIMKAThCS HA COJCPKAHUE TEKCTa!
— CBA3BIBaTh MH(OpMAINIO, 0OHAPYKEHHYIO B TEKCTE, CO 3HAHUSIMU U3 APYTMX HCTOYHHKOB;
— OLICHMBATb YTBEPXKICHUS, CJICIaHHBIC B TEKCTE, UCXOAs U3 CBOUX MPEICTaBICHUI 0 MUpE;
— HaxOJMTb JOBOJIbI B 3aLUTY CBOCH TOUKHU 3PCHHUS;



* OTKJIIMKAThCS Ha OpPMY TEKCTa: OLICHUBATh HE TOJBKO COAECpkKAHKE TeKCTa, HO U ero popmy, a B
LeJI0OM
— MacTepCTBO €ro UCIIOTHECHHS;
* HA OCHOBE HMEIOIIUXCS 3HAHWW, >KU3HEHHOTO OIbITa IOABEPraTb COMHEHHIO JOCTOBEPHOCTD
UMEIoIIeics nHPOopMAIK, 0OHAPYKUBATH HEJIOCTOBEPHOCTh MOTy4aeMoi MHpopMaIuu, mpooessl
B MH(OPMALIUY U HAXOAUTH ITyTH BOCIIOJIHEHHS 3TUX MPOOETIOB;
* B TIpoIiecce paboThl C OJHUM WJIM HECKOJbKUMHU MCTOYHUKAMH BBISBIISATH COJEPIKALIYIOCS B HUX
MIPOTUBOPEUUBYIO, KOH(PIUKTHYIO HH(OPMALIHUIO;
* HCIIOJIB30BATh IMOJYYCHHBIH OIBIT BOCHPHATHS HH()OPMAIMOHHBIX OOBEKTOB JJIsi OOOTAICHHUS
9YBCTBEHHOTO OIBITA, BBHICKA3BIBATh OICHOYHBIC CYXKIIEHUS M CBOKO TOUKY 3PEHUS O MOJYYCHHOM
cOOO0IICHUH (TIPOYUTAHHOM TEKCTE).

BoinyckHuk noayuum 603mM0MCHOCHIb HAYUUMBCA:
* KpUMU4eCcKyu OMHOCUMbCA K PeKNAMHOL UHGDOpMayuu;
* HAX00UMb CNOCobbl NPOBEPKU NPOMUBOPEYUBOL UHDOPMAYULL
sonpedensims 00CMOBEPHYI0 UHPOPMAYUIO 8 CyHae HATUYUS NPOMUBOPEUUBOU UIU KOHGIUKM-
HOU cumyayuu.
Ilpeomemmnwie pesyromamol:
1) ¢hopmupoBaHHe MEepBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX MPEICTABICHUI O BEIIECTBAX, UX pe-
BpAIlICHUAX U MPAKTHUECKOM IPUMEHEHUH; OBJIa/ICHUE TOHATUHHBIM annapaToM U CUMBOJIHYECKUM
SI3BIKOM XFMHH,
2) oco3HaHHWE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHYECKONW HAayKH Kak 00JacTH COBPEMEHHOTIO
€CTECTBO3HAHUS, XUMHUYCCKHX IPEBPAIICHUN HEOPraHWMYECKUX W OPraHMYECKHX BEHIECTB Kak
OCHOBbI MHOTUX SIBICHUW >KMBOW U HEXKUBOW MPHUPOABI; YIrIyOleHHWE MpEeACTaBICHUN O
MaTepHUaIbHOM EIMHCTBE MUPA,

3) oBiaJicHHE OCHOBAMHU XMMHUYECKON IPAMOTHOCTH: CIIOCOOHOCTBHIO aHATM3UPOBATh U OOBEKTHBHO

OLICHUBATh JKU3HEHHBIC CUTYallUU, CBS3aHHBIE C XMMHUEH, HaBbIKaMU 0€30MacHOro oOpalleHus ¢

BELIECTBAMU, UCIIOJIb3YEMbIMH B IIOBCEIHEBHOM XKM3HU; YMEHUEM aHAIM3UPOBATh U IUIAHUPOBATH

9KOJIOTHUECKU O€30MacHOE MOBECHHUE B LIETISIX COXPAHEHHS 30POBbs U OKPYKAIOIIECH CPE/Ibl;

4) hopmHpoBaHHE YMEHHI YCTaHABIMBATh CBS3M MEKIY pEaibHO HAOJIOaeMbIMH XUMHYCCKUMHU

SBJICHUSIMA M TIPOLECCaMU, MPOUCXOJAIIMMU B MUKPOMHUPE, OOBSICHATh MPUYUHBI MHOTOOOpasus

BELIECTB, 3aBUCUMOCTh MX CBOMICTB OT COCTaBa M CTPOEHUS, a TaKXKE€ 3aBUCUMOCTb NMPUMEHEHHUS

BELIECTB OT UX CBOMCTB;

5) nmpuoOpeTeHne OIbITa UCIOIb30BAHMS PA3IMYHBIX METOJIOB H3y4EHHsI BEIISCTB: HAOIIOICHHS 32

UX MPEBPAILEHUSIMHU IIPYU NIPOBEIECHNUN HECIOKHBIX XUMUYECKHX IKCIIEPUMEHTOB C UCIIOJIb30BAHUEM

1a00paTOpPHOTo 000PYAOBAHUS U IPUOOPOB;

6) bopmupoBaHHe MPEACTABICHHI O 3HAYCHUH XUMHYECKON HAYKH B PEHICHUU COBPEMEHHBIX KO-

JIOTHYECKUX NpoOJeM, B TOM YHUCIE B NPEAOTBPALICHUH TEXHOT€HHBIX M SKOJIOTMYECKHUX Kara-

crpod;

B noznasamenwnoti cghepe:

v 3HaHWe OmpeleieHUi HW3YYCHHBIX MOHATHH: YMEHHE OIMCHIBATH JIEMOHCTPAIIMOHHBIE U
CaMOCTOSITENIbHO TPOBEJCHHBIE XUMHUYECKHE SKCIIEPUMEHTBI, HCIOJB3YS ISl 3TOr0 POJHOM
SI3BIK U SI3BIK XUMUH;

v\ yMeHHE pa3liiyaTh W3y4E€HHBIE KJIACCHI HEOPTaHWYECKUX COEIUHEHHH, MPOCTHIE U CIIOKHbIE

BELIECTBA, XUMUYECKHE PEAKIIUH, ONUCHIBATD HX;

yMEHHE KJIacCu(ULUPOBATh N3YUEHHbIE OOBEKTHI U SBICHUS;

CIOCOOHOCTh JIeNlaTh BBIBOABI M YMO3AKIIOYEHUs M3 HAOIIOACHUHM, U3yYEHHBIX XUMHUYECKUX

3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEM3YYEHHBIX BEIIECTB IO AaHAJIOTUU CO

CBOMCTBAMHU U3YUYECHHBIX;

v\ yMeHHE CTPYKTYpUpPOBaTh W3YYEHHBIH MarepHal U XUMHUYECKYIO MHPOPMAIHIO, OTYYEHHYIO
U3 IPYTUX UCTOYHUKOB;

v\ yMeHHE MOJEIMPOBaTh CTPOCHUE aTOMOB DIIEMEHTOB 1-3 TEPHOMIOB, CTPOEHHE IPOCTHIX
MOJIEKYIT,

B yennocmno-opuenmayuonnoii cghepe:

v\ yMeHHE AHAIU3MPOBATH WM OICHUBATH IOCIEACTBHUS JUIA OKPYKAIOIIEH Cpeibl OBITOBOW W

MTPOM3BOJICTBEHHOM JCATEIIPHOCTH YEIOBEKa, CBA3aHHOM C ImepepaboTKOM BEIIECTB;

AN

B mpyooesoti cgepe:
v hOpMHPOBaHHE HABLIKOB IIPOBOJIUTE XUMHIECKHUHN SKCIIEPUMEHT;



B cghepe bezonacnocmu scuznedesmenbHocmu:

v/ yMeHHE pa3jnyarh OlacHbIe U 0€30MacHbIe BEIECTBA;

v yMeHHE OKa3hIBaTh MEPBYIO MIOMOIIb IIPH OTPABJICHUAX, 03KOraX U JPYIUX TPaBMaX, CBA3AHHBIX
C BEIIECTBAMHU U JaOOPaTOPHBIM 000PYIOBaAaHUEM.

2. COAEP) KAHUE YYEBHOI'O IIPE/IMETA

8 kiacc (2 4 B Hezenmto, Bcero 68 4, U3 HUX 14 — pe3epBHOE BpeMs)
BBEJIEHHUE (5 uacos)

[Tpeamer xumuu. MeTosbl MO3HAHUS B XMMUU: HAOJIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE.
HcTounnkn XuMu4eckoit nHopMaIy, ee mogydyeHne, aHajan3 1 MPeCTaBICHUE ero pe3yIbTaToB.

[loHATHE O XMMHYECKOM 3JIeMEHTe M (OpMax €ro CyLIECTBOBaHMA: CBOOOJIHBIX AaTOMaX,
IPOCTBIX U CJIOKHBIX BEIIECTBAX.

[IpeBpamenust BemiectB. OTIUYME XUMHYECKUMX pPEAKIMHA OT (U3UUECKUX sBICHHUA. Poib
XUMUH B )KU3HH YelloBeKa. XeMoumus u xeMopoousl.

Kpatkue cBepeHMsl W3 UCTOpPUU BO3HUKHOBEHHUS M Pa3BUTHUsS XUMHH. Pojib OTeUeCTBEHHBIX
YUEHBIX B CTAHOBJICHHHM XUMH4YECKON Hayku — paboTsel M. B. JlomonocoBa, A. M. bytneposa, /I.
H. Menpeneesa.

XVMHYECKasi CUMBOJIMKA. 3HAKH XMMHUYECKUX DJJIEMEHTOB M IIPOMCXOXKICHUE UX Ha3BaHW.
Xummueckue ¢opmynsl. Manekcsl u ko3 duimentsl. OTHOCHTENBHBIE aTOMHAS U MOJICKYJISIpHAS
Maccel. [IpoBeneHne pacyeToB MacCOBOM JTOJIM XUMUYECKOTO JIEMEHTa B BELIECTBE HA OCHOBE €0
bopmybI.

[Tepuonnueckas cucrema xumudyeckux 3iemeHToB . . MeHneneeBa, ee CTpyKTypa: Malble
U OoJiblIME MEPUOJBI, IPYyMNIbl U noArpynmnsl. [lepuoanyeckas cuctemMa Kak ClipaBOYHOE MocoOue
JUISL IOJTY4E€HHUS CBEJICHUI O XMMUUYECKUX 3JIEMEHTaXx.

JdemoncTpanun. 1. Mojenu pasjMuyHBIX IHPOCTBIX M CIOXKHBIX BemlecTB. 2. Kosmekunus
CTEKJISIHHOM XuUMHYecKoM mnocyzabl. 3. Kosuiekuusi MarepuanoB U H3JEIMM U3 HUX Ha OCHOBE
amomMuHus. 4. BzaumonelicTBue MpaMopa ¢ KUCIOTOW ¥ IOMYTHEHHE U3BECTKOBOU BOBI.

JlabopaTopubie onbiThl. 1. CpaBHEHHME CBONCTB TBEPHAbIX KpPHUCTANIMYECKHX BELIECTB U
pacTBopoB. 2. CpaBHEHHE CKOPOCTH HCIApEHMsI BOJBI, OJEKOJOHA M JTUJIOBOIO CIHMpTa C
¢uIbTpOBANILHON OyMaru.

IIpaktnueckue padorbl. 1. [IpaBuna TexHMKH 0€30MacHOCTH MpH paboTe B XUMHUYECKOM
kabunete. Ilpuembr oOpamenuss ¢ 7ga0OpaTopHBIM 00OpPYJOBaHMEM U HarpeBaTeIbHBIMU
npubopamu.

TEMA 1. ATOMbI XUMHNYECKHUX 2JIEMEHTOB (9 gyacos)

AToMBI Kak (hopMa CyIIECTBOBAHUSI XUMHUECKHUX 3J1€MEHTOB. OCHOBHbBIE CBEJCHHS O CTPOCHUU
aToMoB. JloKa3zaTenbCTBa CIIOXKHOCTH CTpoeHus aroMmoB. OmbiTel Pesepdopna. Ilnanerapnas
MOJIeJIb CTPOCHHUS aToMa.

CocTaB aTOMHBIX sJ€p: IPOTOHBI, HEUTPOHBI. OTHOCUTENBHAS aTOMHAasl Macca. B3auMocBsA3b
MOHATHH «TIPOTOH», KHEUTPOH», KOTHOCUTENIbHAsE AaTOMHAsl Macca.

M3MeHeHue ynciia NpoTOHOB B Sipe aToMa — 00pa30BaHHE HOBBIX XUMUYECKUX 3JIEMEHTOB.

W3MmeHeHne uucia HEUTPOHOB B sApe aroma — oOpa3oBaHue u30TONOB. CoBpeMeHHOE
OIIpEAEIEHUE TOHITHUS «XMMHUYECKHH 31eMeHT». M30Tombl Kak pa3HOBUAHOCTH aTOMOB OJHOTO
XUMHYECKOT'0 AJIEMEHTA.

OnexTpoHbl. CTpo€HHE >JIEKTPOHHBIX YpPOBHEH aTOMOB XHMHYECKHMX JJIEMEHTOB MaJIbIX
nepuooB. [loHsATHE 0 3aBEpILIEHHOM 3JIEKTPOHHOM YPOBHE.

[Tepuoanueckas cucremMa xumudeckux snemeHToB J[. M. MeHaeneeBa u CTpOeHHE aTOMOB,
(bu3nyecKuit CMBICI MOPSIAKOBOIO HOMEpa 3JIeMEHTa, HOMepa I'pYIIbl, HOMEpa Mepuoa.

W3MmeHeHne uucna 3JEeKTPOHOB HA BHEIIHEM DJIEKTPOHHOM YpPOBHE aTOMa XHMHUYECKOTO
JJeMeHTa — OOpa30oBaHHE MOJOKUTEIbHBIX M OTPHUIATENbHBIX HOHOB. VOHBI, 0Opa3oBaHHbIE
aTOMaMU METaUIOB U HEMETaUIOB. [IpMuMHBI M3MEHEHMs] METAINIMYECKMX U HEMETAJUIMUECKUX
CBOMCTB B mepuojax u rpymmax. OOpa3oBaHue OuHapHbIX coenuHeHHil. [loHsTHE 00 HMOHHOMU
cBs3u. CxeMbl 00pa3oBaHMs WOHHOM CBsi3M. B3anmopelcTBHE aTOMOB 3JIEMEHTOB-HEMETAIJIOB
MEeXIy co0oi — o0pa3oBaHHME JBYXaTOMHBIX MOJIEKYJ HpOCThIX BemecTB. KoBaneHTHas
HETOJISIpHAs XUMHUECKas! CBSI3b. DIEKTPOHHbIE U CTPYKTYpPHBIE (POPMYJIBI.

B3anMopeiicTBe aTOMOB HEMETAIIJIOB MEXKy cO00i — oOpa3oBaHrWe OMHAPHBIX COSTUHEHUIN
HEMETAJJIOB. DJIEKTPOOTpULIATENbHOCTh. KoBasieHTHas nossipHas cBA3b. [loHATHE O BaleHTHOCTH
KaK CBOWCTBE aTOMOB 00Opa30BbIBaTh KOBAJIEHTHbIC XMMHUeckHue cBsi3u. CocTaBieHHe (opMyI



OMHApPHBIX COCAMHEHHWI MO BaJCHTHOCTH. HaxokieHwe BaJeHTHOCTH Mo ¢opmyle OWHAPHOTO
COEIMHEHUSI.

B3anmMoneiicTBie aTOMOB METaIOB MEXIy CO000H — o00pa3oBaHME METATMUECKUX
Kkpucrauios. [IoHATHE 0 METAININYECKON CBA3U.

JdemoHcTpanuu. Mojaenu aToMOB XUMHUYECKHX 23JIeMEHTOB. [lepumonnueckass cucrema
xummudecknx 3nmeMeHToB [1. Y. MennaeneeBa (pa3nuaHbie GOpMBI).

JlaGopaTtopHuble omnbIThl. 3. MojgenupoBaHue MOpUHIUNA JACHCTBUS  CKAaHUPYIOIIETO
MuKpockomna. 4. M3rotoBineHue Mojeneil MOJIEKyln OMHApHBIX coeauHeHwid. 5. M3roToBieHue
MOJIEJIN, WJUTFOCTPUPYIOLIEH CBOMCTBAa METAJUIMUYECKOU CBSI3H.

TEMA 2. IPOCTBIE BEIIECTBA (6 uacos)

[Tonoxenne MeraymioB U HemMeTaluioB B Ilepronnyeckoit cucreMe XMMHUYECKUX HJIEMEHTOB
. . MenneneeBa. Baxkneiinme npocTeie BEIIECTBA — METAJUIbI (KeEJIe30, ATIIOMUHUHN, KalbLUMH,
MarHui, Hatpui, kamuii). OOmmue ¢GU3HMYECKHe CBOWCTBA METALIOB. BakHeWmme mnpocThie
BEIIIECTBA-HEMETAIIIIbI, 0OOpa30BaHHBIE aTOMaMH KHCIOpPOJa, BOJOpOJa, a3oTa, cepbl, (ocdopa,
yraepoaa. Mosekysbl MPOCThIX BEIIECTB-HEMETAIIIOB — BOJIOPOJA, KHCIOPOa, a30Ta, TaJIOT€HOB.
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca.

CnocoOHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB K 00pa30BaHUIO0 HECKOJIBKHUX MPOCTHIX BEIIECTB
— aymotponus. AJOTporHbIe Moaudukanuu Kuciaopona, docdopa, onoBa. Meraindeckue u
HEMETAJUIMYECKUE CBOMCTBA MPOCTHIX BeHIECTB. OTHOCUTEIBHOCTD 3TOTO MOHATHSL.

Uucno Asoraapo. KommuectBo BemectBa. Monb. Monsipuas macca. Momsipablii 00beM
ra3000pa3HbIX BemecTB. KpaTHbIC SIMHHIBI M3MEPEHUS KOJUYECTBA BEIICCTBA — MUJUIUMOIb U
KWJIOMOJIb, MWUIMMOJISIPHAasE M KWIOMOJIApHas MacChl BEIIECTBA, MWUIMMOJSPHBIA U
KHJIOMOJISIPHBIN 00beMBI ra3000pa3HbIX BEIICCTB.

PacueTsl ¢ ucnosb30BaHMEM MOHATUM «KOJUYECTBO BEUIECTBA», «MOJSIpHAs Macca», «MoO-
JSIPHBIN 00BbEM ra30B», «UUCIO0 ABOTaapo.

Jemouncrpanuu. Ilonyyenue ozona. OOpa3ibl 0en0ro u ceporo ojoBa, 0EIOro M KpacHOro
docdopa. Hekoropbie MeTauTbl 1 HEMETAJUIBI ¢ KOJTMYECTBOM BemiecTBa 1 Moib. MoJsipHBIiA 00beM
ra3o000pa3HbIX BEIIECTB.

Jladoparopublie onbIThbl. 6. O3HaKOMJICHHE C KOJUIEKIMEH MeTaiwioB. 7. O3HaKOMIICHHE C
KOJUIEKLIMEeW HEMETAJIJIOB.

TEMA 3. COEAUHEHUSA XUMHNYECKHUX 3JIEMEHTOB (15 gacoB)

Crenenn okucneHus. CpaBHEHUE CTENEHU OKHUCIEHUS W BajleHTHOCTHU. OmpeereHnue CTeneHn
OKHCJICHHUS JJIEMEHTOB B OMHapHBIX coennHeHusx. CoctaBienune Gopmysn OMHAPHBIX CO- EUHEHHIA,
o0l c1oco0 UX Ha3BaHUU.

buHapHble CcOeIMHEHHs METANIOB M HEMETAJIOB: OKCHJIbI, XJIOPUIBI, CYIbGUABI U TIp.
Cocranenue ux Gopmy.

bunapHble coeIMHEHN HEMETAIUIOB: OKCHUJbL, JIETYYHe BOJOPOJAHBIE COEAMHEHUS, UX COCTaB
v Ha3BaHus. [IpeacTaBuTeny OKCUAOB: BO/A, YTIIEKUCIBIN Ta3, HETalIeHas u3BecTb. [IpencraBurenu
JIETYYUX BOJAOPOJHBIX COEUHEHUN: XJIOPOBOIOPOJ M aMMHAK.

OcHoBaHMsI, UX COCTaB W Ha3BaHUA. PacTBopuMOCTh OCHOBaHUN B Boje. llpeacraBurenu
mienoue: TUAPOKCUABI HATpus, Kamus U Kanblus. [loHaTne o0 MHAMKATOpaX M KaueCTBEHHBIX
peaKIusX.

Kucnotsl, ux cocraB u Ha3Banus. Knaccudukamus kucnot. [IpeacraBurenu KUCIOT: cepHas,
consiHas, a3oTHas. [lonstne o 1mkame kuciaotHoctH (mkana pH). H3Menenue okpacku
WHJUKATOPOB.

Cosnu Kak MPOM3BOJIHBIE KUCIOT U OCHOBAHMWM, UX COCTaB M Ha3BaHUA. PacTBOpHMMOCTH cojiei
B Boje. [lpeacraBurenu cosneii: xyuopua HaTpus, kapOboHat u ¢ocdar xanpius. AmMopdHbIE U
KPUCTAJUIMYECKHUE BEIIECTBA.

MexMoneKkynsapHble B3aUMOJEHCTBUS. THIBI KPUCTANIMYECKUX PELIETOK. 3aBHCHUMOCTb
CBOMCTB BEIIIECTB OT TUIIOB KPUCTAJUTMYECKHUX PEIICTOK.

UucTele BemecTBa U cMecH. [IpuMepsl )KUIKHX, TBEPIBIX U Ta3000pa3HbIX cMeceil. CBoiicTBa
YHUCTHIX BElecTB U cMecell. X coctaB. MaccoBas U 00beMHast JOJIM KOMIIOHEHTa cMecH. PacueTsi,
CBSI3aHHBIE C UCTIOJb30BAaHUEM TTOHSATHS <«IOJISI.

JMemoncTpanuu. OOGpasiibl OKCHAO0B, KHCJIOT, OCHOBAaHUM W coJjield. Moienn KpUCTaTMIEeCKUX
pEelIeTOK XJopuAa HaTpus, aamasa, okcuaa yriaepona (IV). KucnorHo-mienoynsie MHAUKATOPHI,
U3MEHEHUE WX OKPACKM B PA3JIMUHBIX Cpelax. YHHUBEPCAIbHBIA HHIWKATOP U HM3MEHEHHE €ro
OKpacKH B pa3yinuHbIX cpenax. [lkama pH.



JlabopaTopubie onbIThbl. 8. O3HAaKOMIIEHHE C KOJUIEKIMEN okcuaoB. 9. O3HaKOMIEHHE CO
corictBaMu ammuaka. 10. KadyecTtBeHHass peakuusi Ha yriekuciabld raz. 11. Onpenenenue pH
pPacTBOPOB KHUCJIOTHI, 1ienoud U BoAbl. 12. Onpenenenne pH TMMOHHOTO M SI0JJOYHOTO COKOB Ha
cpese mioaoB. 13. O3HakoMIIeHHE ¢ KoJeKuen conei. 14. O3HakoMIIeHHE C KOJUIEKIIMEN BEIIECTB
C pa3HbIM TUIIOM KPUCTAJUIMYECKOW pelIeTKu. M3roToBieHne Moaesied KPUCTAUIMUCKUX PEIETOK.
15. O3HakomiIeHHE C 0OPA3IIOM TOPHOM ITOPO/IBI.

IIpakTnyeckne padorbl. 2. HaGmioneHus 3a U3MEHEHUSIMH, NPOUCXOIALIMMHU C TOpsIuen
CBEUOM, M X OINUCaHKE (ToMaIIHUM 3KcriepuMenT). 3. [IpuroroBnenue pacTBopa caxapa u pac- 4eT

€ro MaccoBOH JI0JIA B PacTBOPE.
TEMA 4. UBMEHEHUS, MPOUCXOJSIIIME C BEHHECTBAMM (13 gacos).

IlonsTHE ABIEHUH, CBS3aHHBIX C U3MEHEHUSMH, IPOUCXOJSIINMU C BEILIECTBOM.

SIBneHMs, CBA3aHHBIE C U3MEHEHUEM KPUCTAJLINYECKOIO CTPOCHMS BEIECTBA IIPU ITOCTOSHHOM
ero cocraBe, — (¢usndyeckue sBieHus. Duznvyeckue SBICHUS B XUMHU: JUCTHIUISLNA,
KpHUCTaNIN3alLMsl, BEITAPUBAHNE M BO3TOHKA BEILECTB, (PUIBTPOBAHUE U LIEHTPU(YTUPOBAHHUE.

SIBneHus, cBs3aHHBIE C U3MEHEHHEM COCTaBa BELIECTBA, — XUMHUUYEcKue peakuuu. [Ipusnaku
1 yCIIOBUS NIPOTEKAHUsI XUMUYECKUX peaklui. Bolfenenne TeroTel U CBETa — PEaKLUU FOPEHMUSL.
[TonsiTHE 00 K30- U PHAOTEPMUUYECKUX PEAKIIHIX.

3aKOH COXpaHEHMsI Macchl BeEIECTB. XMMHMYECKHE YPaBHEHHsA. 3HAUEHUE HHAECKCOB U
ko3 PunmentoB. CocTaBieHUE YpaBHEHHIH XUMUYECKUX PEaKITHH.

Pacuetsl no xumuueckuM ypaBHeHUsIM. PelieHue 3ajauy Ha HaxXO0)KJI€HUE KOJIMYECTBA, MACChI
w1 o0beMa NPOyKTa PeaKIMU M0 KOJIMYECTBY, Macce WM 00beMy HCXOAHOrO BellecTBa. Pacuerst
C HUCHOJb30BAaHUEM IMOHATUS «JI0JIA», KOrJa MCXOJHOE BEIIECTBO JIaHO B BUJE pacTBopa C
3aJJaHHOM MaccoBOW J10JIell pPacTBOPEHHOI'O BEIIECTBA WM COAEPXKUT ONPEACICHHYIO OJII0
IIpUMECEH.

Peakiuu pasnoxxenus. [IpeacraBieHue o CKOpocTH XMMUYECKUX peakiuid. KatanuzaTopsl.
®epmenThl. Peakunu coenunenus. Katanutuyeckue U HEKaTaJIUTUUECKUE PEAKIIMH, 0OpaTUMbIE U
HeoOpaTHMble peakiuu. Peakiuu 3amerieHus. Ps akTHBHOCTH METaJIOB, €ro MCII0JIb30BaHHE IS
IIPOrHO3UPOBAHUS BO3MOKHOCTH ITPOTEKAHUS PEAKIUI MEXKIY METaJlJIaMH U KUCJIOTAMU, PEAKIHi
BBITECHEHMS OJIHUX METAJUIOB U3 PAaCTBOPOB UX COJEH APYyruMH MeTajuiaMu. Peakuuu oOmeHa.
Peakuuu HeliTpanu3anuu. Y ciaoBus IPOTEKaHUsI peakiuii oOMeHa B pacTBOpax /10 KoHLa. THribl
XMMHMYECKHUX PEaKIMH Ha IIPUMEPE CBOMCTB BOJBI. Peakius pa3iokeHuss — 3JIEKTPOJIN3 BOJBI.

Peakuuu coenvHeHuss — B3aUMOEHCTBHUE BOJBI C OKCHJIAMU METAJUIOB U HEMETAJUIOB. Y CIIOBUE

B3aMMOJEICTBHUS OKCHJIOB METAJUIOB U HEMETAIUIOB ¢ BooH. [lonsaTHe «ruapokcuap». Peaknun

3aMelleHus] — B3auMOJIEHCTBHE BOJIBI C MeTalaMu. Peakiiun oOMeHa — ruApoIinu3 BEIECTB.

Jemoncrpanuu. [Tpumeps! ¢pusndeckux sBICHUN: a) MaBieHue napaduHa; 6) BO3roHKa ioga
WU OEH30MHOM KUCIIOTHI; B) PACTBOPEHUE OKPAIIEHHBIX COJel; T) Tudy3ust AYIIUCTHIX BEIIECTB C
ropsiei JaMno4yky HakanuBaHus. [IpuMepsl XUMUYECKHX SIBJICHUI: a) ropeHre Maruus, ¢pocdopa;
0) B3aMMOJEICTBHE CONSTHOW KHUCIOTHI C MPaMOPOM HJIM MEJIOM; B) MOJyYEHHE THAPOKCHIA MEIU
(II); r) pacTBOpeHuEe MOIy4YEHHOIO THAPOKCH/IA B KUCIIOTaX; A) B3aumojeiictBue okcuaa meau (1) c
CEepHOIl KHUCIOTOW NpU HarpeBaHWU; €) pa3joKEHUE IepMaHraHaTa Kaius; >K) paslloKeHue
MEePOKCHIa BOAOPOAA C MOMOIIBIO JTUOKCHA MapraHlla U KaTaja3bl KapTodess Win MOPKOBH; 3)
B3aMMO/IeIiCTBIE pa30aBICHHBIX KHCIOT C METAJUIAMHU.

JlabopaTopuble onbIThl. 16. IIpokanuBanue Meau B IUIaMEHM CHUPTOBKU. 17. 3ameleHue
Menu B pacTBope xiopuaa meau (II) xeneszom.

IIpakTnuyeckue padorhl. 4. AHaIU3 MOYBHI U BOJBI (JOMAIIHUHK dKcriepuMenT). 5. [IpusHaku
XUMHYECKHUX PEaKIUM.

TEMA 5. PACTBOPEHHME. PACTBOPBI. CBOMICTBA PACTBOPOB DJIEKTPOJIUTOB
(19 gacoB)

PactBopeHue kak (uznko-xumuueckuil npouecc. [loarue o ruapatax U KpUCTAJIOTHIpaTax.
PactBopuMocTs. KpuBbIE pacTBOPMMOCTH Kak MOJENIb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPJBIX
BELIECTB OT TemIepaTypsl. HachllieHHbIe, HEHACHIIIEHHBIE U MIEPECHIIIEHHBIE PACTBOPHI. 3HAUEHUE
PacTBOPOB ISl IPUPOBI U CEIBCKOIO XO341UCTBa.

[TonaTne 00 AIEKTPOIUTUUECKON AUCCOLMAIMU. DJICKTPOIUTHI U HEIEKTPOIUTHI. MexaHu3M
JUCCOLMALMN DJIEKTPOJIMTOB C PA3JIMYHBIM XapakTepoMm CBsA3H. CTENEHb 3JICKTPOIUTHYECKOU
nuccorranui. CUIbHBIE U CIIa0ble 3JIEKTPOIUTHI.

OcCHOBHBIE TOJOXEHHUS TEOPUU DIEKTPOJIUTHUECKOM aucconnanuu. VIOHHBIE ypaBHEHMS
peaknuii. Peakiin oOMeHa, uaymue 10 KOHIIA.



Knaccudukaius nOHOB U UX CBOICTBA.

Kucnorel, ux xknaccudukarus. Jlucconmmamnuss KHCIOT W HMX CBOWCTBA B CBETE€ TEOPUHU
JJIEKTPOJIMTUYECKON  Auccoumanuu. MOJIeKyJIIpHbBIE Y HOHHBIE  YPaBHEHHsS  PEaKLHM.
B3anmopeiicTBie KHUCIOT € MeETaUIaMU. OJEKTPOXUMUUYECKUUA Pl HANPSIKEHUH METALIOB.
B3aumMopeiicTBue KHUCIOT ¢ OKCHIAaMU METaJIOB. B3aumojeicTBHe KHUCIOT C OCHOBaHUAMH —
peakuus HeiTpanuzanuu. BsaumopeiictBue kucinor ¢ coisamu. Mcmonb3oBaHue TaOIHUIIBI
PaCTBOPUMOCTH JIJISl XapaKTEPUCTUKA XUMUYECKUX CBOMCTB KHUCJIOT.

OcHoBanus, ux kiaccudukanus. Jucconuanns OCHOBaHUN U UX CBOICTBA B CBETE€ TEOPUU
3JIEKTPOJIMTUYECKOW Auccouranuu. B3amMomeicTBue OCHOBaHMM ¢ cojisiMu. Mcrosib3oBaHue
TaOJIULBI  PACTBOPUMOCTH  JJIsi  XapaKTEPUCTHKUM  XUMHUYECKUX  CBOMCTB  OCHOBaHUI.
B3anmoneiicTBre 11eoyen ¢ OKCUaaMyu HEMETAIIIOB.

Conu, uxX Juccoluanus M CBOWCTBA B CBETE€ TEOPHUM DJIEKTPOJIMTHUYECKOW UCCOIUAIUU.
B3aumMogeiicTBue coneld ¢ MeTayuiaMu, OCOOEHHOCTH 3THX peakiuid. BzammonelicTBue coneit ¢
consiMu. Vcmonp3oBaHWe TaOJUIBI PACTBOPUMOCTU IS XAPAKTEPUCTHKU XUMUYECKUX CBONCTB
coJiei.

O06o0muieHne cBeneHnt 00 OKCHIaX, NX KIacCu(UKAIMN U CBOUCTBAX.

['enetndeckue psapl MeTawia U HemeTawia. ['eHeTHyeckas CBs3b MEXKIY KiaccaMu
HEOPraHWYECKUX BEIECTB.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

Omnpenenenue CTeNeHed OKUCICHUS AJSl JIEMEHTOB, 00pa3yIOIIUX BELIECTBA Pa3HbIX KIACCOB.
Peakiiuun uoOHHOTO OOMEHa W OKHCIUTEIHHO-BOCCTAHOBHUTENbHbIE peakuuu. OKUCITUTENb U
BOCCTaHOBHUTEJIb, OKMCIICHHE U BOCCTAHOBJICHUE.

CocraBicHue YpaBHEHUH OKMCJIUTEIbHO-BOCCTAHOBUTEIHHBIX peakuuit METOA0M
AJICKTPOHHOTO OajaHca.

CBoiicTBa MPOCTBHIX BEIIECTB — METAUVIOB M HEMETAJJIOB, KHCIOT U COJIed B CBETE
OKHUCIIUTEIbHO-BOCCTAHOBUTENIHLHBIX PEAKIIUM.

JemoncTpanuu. VcnpiTaHne BEIIECTB U X PACTBOPOB Ha AJIEKTPOIPOBOJIHOCTh. 3aBUCUMOCTh
3JIEKTPONPOBOJHOCTH YKCYCHOW KHUCIOTBHI OT KOHUEHTpaluu. /[BUKEHUE OKpAalEHHbIX MOHOB B
AIIEKTpUYECKOM IoJie. B3anmopeiicTBue nuHKa ¢ cepoi, coistHol kucinoroi, xiopuaom meau (II).
I'openue maraus. BzaumonelncTBue XJIOpHON U CEPOBOJOPOAHON BOJBI.

JlaGopaTopHsble onbIThL. 18. B3anMoieiicTBrIe pacTBOPOB XJIOpH/Ia HATPUS M HUTpara cepedpa.

19. IlonmyueHue HEpacTBOPUMOIO THJPOKCHAA U B3auUMoOJeHCcTBHE ero c kucinotamu. 20.
BzaumopeiicTBre KUCIOT ¢ OCHOBaHUIMH. 21. B3anMoaeicTBHE KUCIIOT C OKCHAAMH METAJLIOB. 22.
BszaumoneiictBue kuciaor ¢ MeTajuiamMu. 23. BlaumMomelcTBHE KHCIOT ¢ coirsiMu.  24.
BzaumogeiictBue 1menoueil ¢ KHcaoTaMH. 25. B3amMonelicTBHe MIeIoUed C OKCHUOIAMH
HeMeTannaoB. 26. BzaumopeiictBue menoueid ¢ comsimu.  27. ITlomydyeHwme U CBOMCTBa
HEpPaCTBOPUMBIX OCHOBAaHHUM.
28. B3aumoelicTBE OCHOBHBIX OKCHIOB C KHACIOTaMH. 29. B3aumonelncTBre OCHOBHBIX OKCHUIOB
¢ Bomou. 30. B3auMoelicTBMe KHCIOTHBIX OKCHAOB co mienodyamu. 31. BzanmoeiicTBHEe KHCIOT-
HBIX OKCHIOB ¢ BOmoii. 32. B3aumogeiicTBue coieii ¢ kuciortamu. 33. B3auMoaeicTBue coyei ¢
menodamu. 34. BzaumogeiictBue coieii ¢ comsamu. 35. B3aumoneiicTBre pacTBOpPOB cojieil ¢
METaJIaMH.

IIpakTnyeckne padoTsel. 6. PenieHne skciepuMEHTAIBHBIX 3a1ad.
Pe3epBHoe Bpemst — 1 4.

9 kaacc (2 4 B HeZento, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BPEMsI)

BBEJIEHHUE. OBLIIASI XAPAKTEPUCTUKA XUMHWYECKHUX 3JIEMEHTOB 1
XUMHNYECKHUX PEAKIIMU. IEPUOMYECKHNU 3AKOH U INIEPUOJUYECKASA
CUCTEMA XUMHNYECKHUX 2JIEMEHTOB A.U. MEHJAEJIEEBA (104acos)

XapakTepucTHKa 3JEMEHTa MO €ro NoJIoKeHHio B Ileproanyueckoll CUCTeME XMMHUYECKHX
snemenToB JI. . MenneneeBa. CBOMCTBa OKCUAOB, KUCIOT, OCHOBAHHMI U COJIEM B CBETE TEOPUU
BJIEKTPOIUTUYECKON AUCCOIMALIMMN U OKHUCIICHUSI-BOCCTAHOBJICHUA.

[lonsaTne o0 mepexomHbIX »dJeMeHTaX. AMQOTEpHOCTh. [ eHEeTHYECKHMHd psJ TMEePEeXOJTHOTO
3JIEMEHTA.

Ilepuonnueckuin 3akoH u llepuommueckas cucrema Xumudeckux onemeHtos J[. M.
MenpaeneeBa. XuMuueckas OpraHu3aius >KMBOH U HEKUBOM MPUPOAbl. XUMUYECKHIT COCTaB sapa,



MaHTUM W 3€MHOM KOpbl. XMMHUUYECKUE BJIEMEHTBHI B KJETKaxX >XKUBBIX OpraHu3sMoB. Makpo- u
MHKPO3JIEMEHTHI.

OO6o0mIeHne cBeeHN 0 XUMHUYECKHX peakiusx. Kiaccudukamnuss XUMUYeCKUX peakiuid 1o
Pa3IMYHBIM MPU3HAKAM: «YHCJIO U COCTAB PEarupyrolnx U 00pa3yloImuXcs BEIIECTBY, «TEIIOBOM
addekT», «HampaBlIeHUE», «U3MEHEHHE CTEMEHEH OKHCICHUsS JJIEMEHTOB, OOpa3yIONINX
pearupylomme BemecTay, «pazay, «MCIoIb30BaHUE KaTaTH3aTOPay.

[ToHsATHE O CKOPOCTH XUMHUYECKON peakiuu. DakTopsl, BIUMAIOIIME HA CKOPOCTh XMMUYECKUX
peakuuii. Katanuzarops! u katanu3. MHruOUTOphl. AHTHOKCHIAHTHI.

Jemoncrpanuu. Paznuunbie popmer Tabmuuer /1. 1. MenneneeBa. Mojenu aTOMOB 3JI€MEHTOB
1—3-ro mepuonoB. Mozenb cTpoeHHs 3€MHOro Iuapa (MonepedHbl paspes). 3aBUCHMMOCTb
CKOPOCTH XMMHUYECKOW PEAKLUH OT MPUPOJbl PEArupyOLIMX BELIECTB. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOM PEAKUUM OT KOHLEHTPALMK pPEarupyrolmux BEIIEeCTB. 3aBUCHUMOCTb CKOPOCTH
XUMUYECKON PeaKIMK OT IUIOMIAJN COMPUKOCHOBEHHS PEarupyroNINX BEIIECTB («KUITSIIHI CIOW»).
3aBUCHUMOCTb CKOPOCTH XMMHYECKOM PEaKLMH OT TEMIIEpaTypbl pearupyroliux BeniecTts. ['omo-
TeHHBIN U TeTepOoreHHbIi Katanu3sl. DepMeHTaTUBHBIN Katanu3. MHrubuposanue.

JlaGopatopHbie onbiThl. 1. IToxydeHue ruppokcuia HMHKA U UCCIIEIOBAaHUE €0 CBOMCTB. 2.
MogaenupoBanne mnoctpoeHus Ilepuoauueckol cucrteMbl XUMUYeCKMX daeMmeHtoB /[l .
MenzeneeBa. 3. 3amelneHue kene3oM Meaud B pactBope cyiabdara meau ( 11). 4. 3aBucumoctsb
CKOPOCTH XHMMHMYECKOM peakuuu OT MPUPOIBl PEarupyromux BELLIECTB Ha MpUMEpe
B3aUMOJICHCTBUS KUCIOT C MeTaulaMU. 5. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOW peakuuu OT
KOHIIEHTpAallM{ pearupyrolinx BEIIECTB HA MPUMEPE B3aUMOACICTBUS LIUHKA C COJISTHOM KUCIOTOU
Pa3INYHOM KOHLICHTPALIUH.

6. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM pEaKUUU OT IUIOLIAAU CONPUKOCHOBEHHUS PEarupyrolux
BeulecTB. 7. MoJenupoBaHue «KUISIIETO C10s». 8. 3aBUCUMOCTh CKOPOCTH XUMUYECKON peakiuu
OT TeMIIepaTypbl peardpymooIix BEIICCTB HAa HpuMmepe B3aumojencTBus okcuaa memu ( 11) ¢
pPacTBOPOM CEPHOM KUCIOTHI pa3InyHON TeMIiepatypsl. 9. Pa3noxeHue nepokcuia BOAOpoa ¢ o-
Motblo okcuna mapranna (IV) u karanaser. 10. OGHapyxeHHe KaTana3bl B HEKOTOPBIX MUIIEBBIX
npoaykrax. 11. MHrubupoBanue B3auMoEHCTBUS KUCIOT C METANIaMU YPOTPOIIMHOM.

TEMA 1. METAJLJIBI (16 gacoB)

[Tonoxenue meramnos B Ilepuoanyeckoi cucreme xumuueckux aneMeHToB 1. . Menpaeneesa.
Mertannuueckass KpHUCTaJUIMYecKash pelleTka W MeTalyimdyeckas XuMHuyeckas cBs3b. OOuue
¢usnueckrue cpoiicTBa MeTauioB. CIUlaBbl, UX CBOWCTBA M 3HAYeHHE. XUMHUYECKHE CBOICTBa
METaJIJIOB KaK BOCCTAHOBHUTEJNIEH, a TaKKe B CBETE UX IOJIOKEHUS B DJIEKTPOXUMHUYECKOM PSAY
HanpsbkeHui MetayuioB. Kopposusi MeTayuioB U cnocoObl OopsObI ¢ Heil. MeTayuibl B IpUpOJE.
OO6mue crnocoObl UX MOTyYEHUS.

OO0uas xapakTepucTHKA MIEJOYHBIX MeTaJNI0B. MeTamisl B pupoae. OO1me crnocoOsl
ux nonydeHus. Ctpoenue atomoB. lllenounple MeTamibl — MpocThie BellecTBa. BaxkHeiinue
COCIMHEHUS MIENIOYHBIX METANJIOB — OKCHIBI, THAPOKCHABI U CONU (XJOpPUABI, KapOOHATHI,
cynb(aThl, HUTPAThI), UX CBOICTBA U IPUMEHEHHE B HApOAHOM Xo3siiicTBe. KanuiiHple ynoOpeHus.

OO0mas xapakTepucTuka 3j1eMeHTOB riaBHoii moarpynns! II rpynnel. CtpoeHue aToMOB.
[IlenoyHo3eMenpHBIE ~ METaUIBl —  I[POCThlE  BEIlEeCTBA.  BakHelmmMe  COEAMHEHHUs
IIEJI0YHO3EMENbHBIX METANIOB — OKCHUJbI, TUAPOKCUIBI U CONU (XJIOpUAbI, KApOOHATHI, HUTPATHI,
cynbda- TbI, pocarel), UX CBONCTBA U IPUMEHEHHE B HAPOTHOM XO3SHCTBeE.

Amomunuii. CtpoeHue aroma, (QpU3MYecKMe U XMMHUYECKHE CBOMCTBAa IMPOCTOrO BEIECTBA.
CoenvHeHUs ATIOMUHUS — OKCHJl M TUIAPOKCUI, UX am(pOoTepHBIA Xapakrep. Baxkueimme comu
amomMunus. [IpumMeHeHrne aTrtoMUHUSA U €70 COCTMHEHUM.

Kenezo. Crtpoenune artoma, (U3HUYECKHE M XUMHUYECKHE CBONCTBA IIPOCTOTO BEIIECTBA.
I'enernueckue psabl Pe?* u Pe®t. Baxneiimme cony skeie3a. 3HaYeHUE Kejle3a U ero COeIUHEHUN
JUISl IPUPOJIBI ¥ HAPOJIHOTO XO3SIMCTBA.

Jemoncrpanuu. OOpa3ipl MEIOYHbIX U IIETOYHO3EMENbHBIX MeTaoB. OOpa3ibl CIIaBOB.
B3auMopeiicTBue HaTtpus, JIUTUS U KaJbLUs ¢ BOJOM. B3anMopeiicTBue HaTpust U MarHusi ¢ Kuc-
nopoxoM. B3ammoneiictBue MeramioB ¢ Hemeramwiamu. [lomydenue rugpokcuioB sxenesa (I1) u
(.

JlaGopaTtopHbie onbIThl. 12. B3auMozaeicTBie pacTBOPOB KUCIOT U COJEH ¢ meTauiamu. 13.
O3nakomieHue ¢ pynamu skenesa. 14. OkpalmBaHue MIAMEHH COJISIMU IIEJIOYHBIX METaJIoB. 15.
B3aumoneiictBue kanbius ¢ Boaou. 16. [lomydeHue rugpokcuia Kajablids U UCCICIOBAHUE €0
cBoiictB. 17. IlomyueHue ruapokcuaa alOMUHUS M HCCIENOBAaHUE €ro CcBoOicTB. 18.
B3aumogeiicTBue xenesa ¢ consHou kucioToit. 19. [Tonyuenue ruapokcunon xenesa (I11) u (I11I) u



W3Yy- YCHHE UX CBOMCTB.

IIpakTuyeckne padorpl. 1. PemieHune sKcrepUMEHTANbHBIX 3a/lad HAa paclo3HaBaHHE U
MOJTy4YEHUE COCIMHEHUI METAJLJIOB.

TEMA 2. HEMETAJLJIbI (28 yacoB)

OO0mias xapakTepucTHKa HEMETAJUIOB: mojiokeHue B llepuoandeckoil cucremMe XUMHUYECKHUX
anemenToB JI. 1. MenneneeBa, 0COOCHHOCTH CTPOCHHSI aTOMOB, 3JIEKTPOOTpHIATENBHOCTE (D0O)
KaKk Mepa «HeMeTaUIMYHOCTUY», psia D0. Kpucramimueckoe CTpoeHHE HEMETAJIOB — MPOCTBIX
BeliecTB. AyoTponusi. Pu3nyeckue cBoMCTBa HeMETaIOB. OTHOCUTENIBHOCTh MOHIATHI «ME TaJll»
H «HEMETAILI.

Boaopoa. Ilonoxenue Bogopona B Ilepuoguueckoil cucteMe XMMHYECKUX aemMeHtoB /[l. M.
MenpneneeBa. CTpoeHure aromMa U MoJIeKyiabl. DPU3MUECKUE U XMMUYECKUE CBOMCTBAa BOAOPOJA,
€ro MoJiy4YeHue U MPUMEHEHUE.

Bopa. Crpoenue monekynbl. Bogopoanas xumudeckas cBsi3b. Ou3nuecKue CBOMCTBA BOBI.
AHOManuu cBOMCTB BOjbL. [ mapoduabHbie 1 ruapodoOHbIC BelecTBa. XMMHUYECKHE CBONCTBA

Boabl. KpyroBopor Boabl B mnpupone. Bomooumctka. Aspamusi Boabl. bbiToBbie (UIBTPHI.
MunepanbHblie BOJIbI. JUCTUIUIMPOBAaHHAS BOJIA, €€ TIOJYyYeHHE U IPUMEHEHHE.

O0mas xapakrepucTtuka rajoreHoB. Crpoenue atomoB. IIpocTeie BeliecTBa U OCHOBHBIE
COCIMHECHMS TaJOreHOB, WX CBoMcTBa. KpaTkue cBeieHusi o xjope, Opome, ¢rTope u Hoxe.
[IpuMeHeHue rajnoreHoB U UX COEUHEHUN B HAPOJIHOM XO35IMCTBE.

Cepa. CTpoeHune aroma, ajsIOTPOIUS, CBOWCTBA U NMPUMEHEHUE pOoMOMYecKoi cepbl. OKCHIbI
cepol (IV) u (VI), ux monydyenue, cBoiictBa u npumeHeHue. CepHasi KHCIOTa M €€ COJIU, UX
IIPUMEHEHNE B HAPOJHOM X03s1cTBE. [IpOM3BOACTBO CEPHON KUCIIOTHI.

A3zor. CtpoeHue aroMa M MOJEKYJbl, CBOMCTBAa MHPOCTOTO BEIIECTBA. AMMHAK, CTPOCHHUE,
CBOMCTBA, Moiy4yeHue U npumeHeHue. Conu aMMOHMS, UX CBOMCTBAa W mpuMeHeHue. OKCHIBI
asora ( I1) u (IV). A30THas KUCIIOTa, €€ CBOMCTBA U NpUMeHeHHe. HUTpaThl 1 HUTPUTHI, poOIeMa
WX COJIEp>KaHMS B CEICKOXO35IMCTBEHHOM MPOAYKIIMU. A30THBIE yI0OpEHHUS.

®ocdop. CrpoeHue aroma, aIOTPONHs, CBoOiicTBa Oenoro u KpacHoro ¢ocdopa, uxX
npumenenne. OcHOBHBIE coenuHeHus: okcua dochopa (V) u oprodochopras kucnora, pocdarsr.
®docdopHble yaoOopeHus.

Yraepoa. Ctpoenue aroma, aqulOTPONHs, CBOWCTBA MoauduKaiuii, nmpuMmeHeHue. OKCHIbI
yraepona ( II ) u (IV), ux cBoiictBa u mpumeHeHue. KapOoHaThl: KalmbIUT, COMa, MOTAII, UX
3HAYEHHE B MPUPOJIC U KU3HH YETIOBEKA.

Kpemnuii. Ctpoenue aToma, KpUCTAIUNTMYECKUM KPEMHUH, €ro CBOKCTBA M puMeHeHue. Okcus
kpemuus (IV), ero mpuponnbsie pazHOBHAHOCTH. CHIMKAThl. 3HAYEHHE COCIMHEHHN KPEMHHUS B
JKUBOM M HEXUBOU npupone. IloHaTre 0 CUIIMKAaTHOW MPOMBILITIEHHOCTH.

Jemoncrpanuu. OOpa3ibl TaloreHoB — IMPOCTHIX BEIIECTB. B3auMoaeicTBUE Tajlor€HOB C
HaTpUEM, C allOMUHUEM. BbITecHeHue XJiopoM Opoma WM HoJa W3 PacTBOPOB HX COJICH.
B3aumoneiictBue ceppl ¢ MeTaJulaMH, BOJIOPOJOM U  KUCIOpoaoM. BsaumopelicTue
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MebI0. [1oTIIoMeHne yriieM pacTBOPEHHBIX BEIIECTB HITH
ra- 30B. BoccranoBnenue menu u3 ee okcuja yrieM. OOpasibl MPUPOIHBIX COEAMHEHHUH XJ0pa,
cepsl, hochopa, yriepoaa, kpemuus. OOpa3ibpl BAKHEUIINX JJIsI HAPOJHOTO X03MCTBA CyIb(aToB,
HUTPATOB, KapOOHATOB, GocaToB. OOpasIbl CTEKIa, KEPAMUKH, IIEMEHTA.

JlaGopaTopubie onbiThbl. 20. Tlomydenme w pacro3HaBanme Bojmopona. 21. HccnemoBanue
MIOBEPXHOCTHOT'O HAaTSDKEHUS BOJBL. 22. PacTBOpeHME epMaHIraHaTta Kajlus Wi MEAHOIO Kynopoca
B Bojae. 23. I'maparamms o6e3BoxkeHHoro cynabdara meau (II). 24. M3roroBneHue TUIICOBOTO
orrevarka. 25. O3HakOMJIEHHE C KOJUIEKIMEeH OBbITOBBIX (QUiIbTpoB. 26. O3HaKOMIIEHHE C
COCTAaBOM MHUHEpalbHON BOJBI. 27. KauecTBeHHast peakuus Ha rajoreHuaA-uoHsbl. 28. [Tomydyenne
U pacro3HaBaHHME Kkuciopoaa. 29. 'openue cepbl Ha Bo3zayxe u B kuciopozae. 30. CpoiicTBa
paz0aBieHHON cepHO kucioThl. 31. M3ydenme cBoiicTB ammuaka. 32. Pacmo3naBanme coiei
ammonus. 33. CpoiictBa pasz0aBieHHOW a30THOW  kucioTel. 34.  BsaummopeiictBue
KOHIICHTPUPOBAHHOW a30THOM KHCIOTHI ¢ Menbro. 35. ['openme d¢ochopa Ha BoO3ayxe U B
kucinoposae. 36. PacnosnaBanue ¢docdaro. 37. 'openue yris B kuciaopozae. 38. Ilomydenue
YTOJIBHON KHUCIIOTHI U u3ydeHune ee cBoMcTB. 39. [lepexon kapOoHaTtoB 6 rumpokapooHatsl. 40.
Paznoxenne runpokapOonara Harpus. 41. IlomyueHue KpeMHEBOH KHCIOTHI M H3YyYeHHE €€
CBOMCTB.

IIpakTuyeckue padorhl. 2. PenieHne 3KkcrepuMeHTanbHbIX 3a7a4 1o teme «lloarpynmna rano-
reHoB». 3. Pemnienue akcnepuMeHTalbHbIX 3a1a4 1o Teme «lloarpynna kuciaoponar. 4. Ilonyuyenue,



CO6I/IpaHI/Ie " pacClio3HaBaHHUC Ira30B.
TEMA 3. OGOBILIEHUE 3HAHWUI 110 XUMMH 3A KYPC OCHOBHOM IIKOJIbI (10 uacos)

Ilepnonnueckuit 3akoH u Ilepuogudeckas cucrema xumudeckux oiaemenros JI. .
MenpeneeBa. @U3NYECKUN CMBICI MOPSAKOBOIO HOMEpPA AJIEMEHTA, HOMEPOB MEPUOJAa U TPYIIIHIL.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COEIMHEHUN B IEPUOAAX U TPYIIIIAX B CBETE
IIPECTaBICHUM O CTPOCHUH aTOMOB JIEMEHTOB. 3HaueHue lleprnoanueckoro 3akoHa.

Buapl XMMHUYECKUX CBSI3€M M TUIIBI KPUCTAUIMYECKUX peUIeTOK. B3auMOCBs3b CTPOCHHS H
CBOMCTB BEILIECTB.

Knaccupukanuss XUMHYECKMX peakluid MO pa3iiu4yHbBIM MpHU3HAKaM (YUCIO M COCTaB
pearupyomux U 00pa3yIoNINXCs BEIISCTB; HATUYHME TPaHMIBI paszgena (a3; TerioBoi »ddekr;
U3MEHEHHE CTENEHEH OKHUCIICHHsS AaTOMOB; HCIOJb30BaHME KAaTajau3aTopa; HallpaBJICHUE
npotekanus). CKOpOCTh XMMHUYECKHX peakuuii ¥ (akTopbl, Biusionme Ha Hee. OOpatuMocTh
XUMHUYECKHX pe- aKIUi 1 criocoObl CMEIEHHUSI XUMUYECKOI'0 PABHOBECHS.

IIpoctbie u croxHble BemiecTBa. MeTaulbl M HeMeTaulbl. ['eHeTHuYecKue psiibl MeTasia,
HEMeTala M MepexoJHoro Meramia. OKCUapl M THAPOKCHIBI (OCHOBAHUS, KHCIIOTHI, aM(pOTEpHbIE
ruspokcuabl), Comy, X cocTaB, KiacCUpUKaLMs U 00lMe XMMUYECKHE CBOMCTBA B CBETE TEOPUHU
JIEKTPOIUTUYECKOHN TUCCOLMALIUY.



3. TEMATHYECKOE IINTAHUPOBAHUE C YKA3ZAHUEM KOJIMYECTBA YACOB, OTBOJAUMbIX HA OCBOEHUE TEMBbI.

8 KJjacc (68uacos, 2 yaca B He/eJII0)

Tema Conep:kanue XapakTepucTHKA BUIOB AeITEJIbHOCTH Y4AIMXCS

BBenenne [Ipeamer xumuu. Meroabl TO3HAHMS B XWUMHUHM: | PaccMaTpuBaroT MIapOCTEP)KHEBBIE MOJEIM Pa3IMYHBIX MPOCTHIX |
(SuacoB) HaOJI0ICHUE, SKCIEPUMEHT, MOJIETMPOBAHKE. | CIOXKHBIX  BEIIECTB, KOJICKLHH CTEKJISIHHOM XUMHYECKOM MOCYIBL,

HcTounuku xuMuyeckoil mHbopMaiuu, ee MnoixydeHue,
aHaJU3 U MPEJICTaBICHUE €ro Pe3yJIbTaTOB.

[TonsTre 0 XxuUMHUYECKOM 3JieMeHTe U (popmax ero
CYIIECTBOBAHMSA: CBOOOJIHBIX aTOMax, MPOCTBIX U
CJIOKHBIX BEIIECTBAX.

[IpeBpamenuss BemiecTB. OTIUYME XUMHYECKUX
peakuuii ot ¢Quznueckux sBiaeHW. Ponb xumuu B
KU3HH YeloBeka. XeMopmimus U xemMopoOusi.

Kparkue cBeneHuss w3 HCTOPUM BO3ZHUKHOBEHHS
U Pa3BUTUS XUMHHU. POJb OTEUYECTBEHHBIX YUEHBIX B
CTaHOBJICHUM XUMHUYECKOW Hayku — pabotei M. B.
Jlomonocosa, A. M. bytneposa, /. 1. Menneneena.

XuUMHUECKass CHMBOJIMKA. 3HAaKU XUMHUYECKUX
JJIEMEHTOB W TPOWCXOXKACHWE MX  Ha3BaHWIL.
Xumnueckue ¢Gopmynbsl. MHAEKCs U K03()PUIIUEHTHI.
OTHOCHTENbHBIE AaTOMHAsi W MOJIEKYJSIPHAs MacChl.
IIpoBeneHue pacyeToB MaccOBOM J0ONHM XUMHUYECKOTO
JJIEMEHTA B BEIIECTBE HA OCHOBE €r0 (JOPMYIIBI.

[lepuonuueckass cucreMa XHMHYECKUX 3JEMEHTOB
H. Y. MenneneeBa, ee CTpyKTypa: Majible ¥ OOJbIINE
nepuojpl, Tpynnsl u mnoarpynmsl. Ilepuonuueckas
cHUCTeMa KakK CIPaBOYHOE TOCOOHME Ui TOMYYCHUs
CBE/ICHUI 0 XUMHUYECKUX JIEMEHTaX.

KOJUICKIIMH MATEPUAJIOB U U3/IC/UiA M3 HUX Ha OCHOBE ATFOMUHUSL.
[TnaHupyroT ¥ OpraHu3yIOT CBOE pabouee MecTo. BrimonHstoT nabopa-
TOpHBIE Pa0OTHI. OMUCHIBAIOT XUMHUYECKHN IKCIIEPUMEHT C ITOMOIIIBIO
€CTECTBEHHOT'O (PYCCKOTO MIIM POJHOTO) SA3bIKA H SI3bIKA XUMUH.
0O060011at0T U JeNaoT BEIBOAKI 110 PE3yNbTaTaM MPOBEJCHHOTO
skcriepuMenTa. OQOpMIISIOT OTYET, BKIFOYAIOIININ OMTUCAHNE
HaOJFOJICHUSI, €T0 PE3yJIbTATOB, BHIBOJIBL.

OnuceiBaroT Tabnnunyo Gopmy Ieproauyueckoit cHCTEMbl XUMUYECKUX
anemenToB [[.1. Menneneea. OnpenesioT MOJI0KEHHUE dIIeMEHTa B
tabmuue J.W. Menneneena.

Knaccugumupyrot BemiecTsa o CocTaBy Ha MPOCTHIE U CIIOKHBIE;
OnuceiBatoT: GOPMBI CYIIECTBOBAHUS XUMUYECKHIX AJIEMEHTOB
(cBOOOTHBIE aTOMBI, IPOCTHIE BEIIECTBA, CIIOKHBIC BEIIECTBA);
tabnuunyto popmy Ilepuoanueckoit cucTeMbl XUMHUYECKHX
3JIEMEHTOB; TTOJIOKEeHHE dy1eMeHTa B Tabnuie J[. U, Menaeneena,
HCIIONB3Ys MOHTHS «TIEPUO», «TPYIIAY, «TIaBHAS MOATPYIIaY,
«1O0OYHasI MOATPYITIa»; CBOMCTBA BEHIECTB (TBEPABIX, )KHIKHUX,
ra3o00pa3HbIX).

OOBACHAIOT CYIIHOCTh XMUMMUYECKHUX SIBJICHHHM (C TOYKH 3pEHHUS
aTOMHO-MOJIEKYJISIPHOTO yUY€HUS) U UX MPUHIUIHAIBLHOE OTIUYHE
OT (U3MYECKUX SBJICHUM.

XapakTepus3yloT: OCHOBHBIE METOJAbl M3YyYEHUS ECTECTBEHHBIX
JUCLUIUINH  (HaOMIoIeHWe,  SKCIEPUMEHT, MOJEIMPOBAHUE);
BEIIECTBO IO €ro XUMHYECKOW (opMyse COrJlacHO IUIaHy:
KaueCTBEHHBIM COCTaB, THUIT BeEIIECTBA (IIPOCTOE WJIU CIIOXKHOE),
KOJIMYECTBEHHBII COCTaB, OTHOCUTEIbHAs MOJEKYJsSIpHAs Macca,
COOTHOLIEHME MAacC DJIIEMEHTOB B BEIIECTBE, MAaCCOBBIE JOJHU
AJIEMEHTOB B BEUIECTBE (ISl CIIOKHBIX BEIIECTB); POJIb XUMHUU
(MONOXUTENbHYI0O Y OTPULATENIbHYIO) B KU3HU  4EJIOBEKa,
apryMEeHTHPOBATh CBOE OTHOIIIEHUE K ITOH mpobieme.




OOBACHSIOT 3aNMCh XUMHUECKON (POPMYJIBI, PEIIAIOT 33aHUS C
HAXO0XXKJCHHEM OTHOCUTEIbHBIX aTOMHOH, MOJICKYJISIPHON Macc
¥ MacCOBOH JIOJI XMMUYECKOT0 3JIEMEHTA. 3aliChIBAIOT
XMMHUYECKHE (POPMYJIBI BELIECTB.

Tema 1. ATOMBI XUMU-
YECKHX DIIEMEHTOB
(9 uacon)

ATOMBI Kak (opma CYyIIECTBOBAHHS XHUMHUYECKUX
351eMeHTOB. OCHOBHBIE CBEIEHUS O CTPOEHHHM aTOMOB.
Jloka3aTenbCcTBa CII0)KHOCTH CTPOEHUS aTOMOB. OTIBITHI
Pesepdopna. [InanerapHas Mozenb CTPOEHUS aTOMA.

CocraB aTOMHBIX SA€p: HPOTOHBI, HEUTPOHBI.
OTtHocuTeNnbHas aTOMHAas Macca. B3auMocBs3b NOHATHI
«MIPOTOH», «HEUTPOH», «OTHOCUTEIbHAS AaTOMHAas
Mmacca.

HN3MeHenue uucna NPOTOHOB B SIpe aromMa —
00pa3oBaHNe HOBBIX XUMHYECKUX IJIEMEHTOB.

N3MeHeHne uymucna HEUTPOHOB B fA/Ipe aroMa —
oOpazoBanue u30TONOB. COBpEMEHHOE OIpeecHHe

NOHSATHA «XMMHYECKHH dJeMeHT». M3oTombl Kak
PaSHOBUAHOCTU aTOMOB OHOI'O XUMHUYECKOI'O
JJIEMEHTA.

OnekTpoHbl. CTpoeHue 3JIEKTPOHHBIX YpPOBHEH

aTOMOB XMMHUYECKHUX 3JIEMEHTOB MaJbIX IE€pPUOAOB.
[TonsiTue 0 3aBEpIIICHHOM 3JIEKTPOHHOM YPOBHE.

[lepuoanueckas cucreMa XUMUYECKHX SJIEMEHTOB
JI. 1. MenpeneeBa u CTpOE€HHE aTOMOB, (PU3MUECKUN
CMBICII TOPSIAKOBOTO HOMEpa DJJIEMEHTa, HOMeEpa
TPYIIIIBI, HOMEpa NePHo/Ia.

WN3meHeHne 4ymucna SIEKTPOHOB HA  BHEUIHEM
3JEKTPOHHOM YPOBHE aTOMa XHMMHMYECKOI'O 3JIEMEHTa
— O6p330BaHI/Ie MOJIOKUTCIBHBIX W OTPULATCIbHBIX
noHOB. MoHBI, 00pa3oBaHHBIE aTOMaMH METAIJIOB W
HEMETAJIJIOB. HpI/ILII/IHI)I N3MCHCHHUSA METAJNIMYCCKUX U
HEMETAJUIMYECKUX CBOICTB B MEPUOAAX W TpYIIax.
OO6pazoBanue OWHapHBIX coenuHeHui. [loHsaTne 00
MOHHOM cBsi3u. Cxembl 00pa3oBaHUS MOHHOUM CBS3H.
B3anmopeiicTBie  aTOMOB ~ 3JIEMEHTOB-HEMETAJIJIOB

[TnanupyroT U OpraHU3yroT cBOE pabouee MeCTO. BhIMOIHSIOT
naboparopHbie padoThl. OMUCHIBAIOT XUMUYECKHUI SKCIICPUMEHT C
MOMOIUIBIO €CTECTBEHHOT'O (PYCCKOT0 MM POJIHOTO) SA3bIKA U S3bIKA
xumur. O000IIAIOT U JENAI0T BBIBOJIBI IO PE3yJIbTaTaM
MpOBeJICHHOTO AKcrepuMenTa. OGopMIISIOT OTYET, BKIIIOYAOIIU I
OTHCaHKUEe HAOIIOICHUS, €TO PE3YILTATOB, BEIBOJIBI.

CoCTaBISIOT CXEMBI PACTIPEIETICHUS JIEKTPOHOB T10 3JIEKTPOHHBIM
CJIOSIM B DJIGKTPOHHOU 000JIOUKE aTOMOB.

Y4acTBYIOT B rpymnmnoBoi padboTe, CUCTEMATU3UPYIOT 3HAHUS O
CTPOCHHMH aTOMa. XapaKTEePU3YIOT Pa3InyHble MOJEIN CTPOCHUS
aTOMOB.

CoCTaBIsAIOT XapaKTePUCTUKU XUMHUYECKHUX 3JIEMEHTOB 110 UX
MOJIOKEHUIO B [leproauyeckoil CUCTEME XUMUYECKHUX 3JIEMEHTOB
JI.1. MeHnaeneeBa.

@OpMyIHPYIOT TE3UCHI TEKCTA.

OnpenenstoT TUIl XUMHUYECKOH CBsI3U B coequHEHHIX. OObIACHIIOT
3aBUCUMOCTH CBOMCTB BEIIECTB OT MPUPOIABI XUMUYECKOMN CBSI3H.
[IpuBOASAT IpUMEPHI BEUIECTB C Pa3HBIMHU THUIIAMU CBSI3H.
XapakTepu3yroT MEXaHU3M 00pa30BaHUs CBS3EH.

CocTaBisrOT cxeMbl 00pa30BaHUs CBSI3U. Y CTAHABIUBAIOT
MPUYMHHO- CJIEJICTBEHHBIE CBSI3U: COCTAB BEILIECTBA — THUII
XAMHUYECKOW CBSI3H.

CocTtaBnsoT GpopMysbl OMHAPHBIX COSTUHEHHI MO BaIEHTHOCTH U
HaxOoJIST BAJICHTHOCTH AJIEMEHTOB 10 (hopmysie OMHAPHOTO
COEIMHEHUSI.

OnpenensroT CTeNeHb OKUCIICHUS DJIEMEHTOB.




MEXIy co00i — 00pa3oBaHHE IBYXaTOMHBIX MOJICKYJ
OpOCTHIX  BemecTB.  KoBajeHTHass  HemosspHas
XUMUYECKass CBs3b. OJCKTPOHHBIE W CTPYKTYPHBIC
(bopmyIbI.

B3auMmojeiicTBie aTOMOB  HEMETAJUIOB  MEXKIY
coboii — oOpa3oBaHue OWHAPHBIX COCIUHEHUIN
HEMETAJIOB. DJIEKTPOOTpHIIATEIbHOCTh. KoBaneHTHas
nojsipHasi CBsi3b. IloHSATHE O BAIGHTHOCTH Kak
CBOWCTBE  aTOMOB  OOpa3oBBIBaTh  KOBaJICHTHBIC
xumuyeckne cBsizu. CocraBienue (Gpopmys OMHAPHBIX
COCJMHEHUH MO  BaIGHTHOCTH.  HaxokaeHue
BaJICHTHOCTH 110 (hOpMyJie OMHAPHOTO COCTMHCHUSI.

B3aumMoeiicTBre aTOMOB METAJIIIOB MEXY COOOM
— o0pa3oBaHKe METANTMIECKUX KpUCTauioB. [loHsTHe
0 METAJUIMYECKOH CBSI3H.

Tewma 2. IIpocTsie Betie-
CTBa
(6 gacos)

[TomoxeHnne  MeTaNIOB M HEMETAUIOB B
Ilepnoauueckoil cUCTEME XHUMHUYECKHUX 3IEMEHTOB /I.
N. MenaeneeBa. BaxHeiiine npocTble BEMIECTBA —
MeTaiibl (3Kene30, aJlOMUHUM, KalblLUWA, MarHui,
HaTpui, kamuit). OOwmue ¢usnueckue CBOWCTBA
METaJUIOB. Baxneitmme MPOCThIE BellleCTBA-
HEMeTaulbl, O0Opa30BaHHBIE AaTOMaMH KHCJIOPOJa,
BOJIOpOZa, a30Ta, cepwl, Qocdopa, yriepona.
Monekynbl  OpOCTBIX  BEIIECTB-HEMETANIOB ~ —
BOJIOPOJIA, KHUCJIOpOJa, a3orTa, rajioreHoB.
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca.

CnocoOHOCTh aTOMOB XHMHUYECKHUX JJIEMEHTOB K
00pa3oBaHUI0 HECKONBKHUX TMPOCTHIX BEHIECTB —
aJUIOTpOIHsl. AJUIOTPOIHBIE MOAU(MUKAIIMN KUCIOPOa,
docdopa, onoBa. Merannmndeckue U HEMETAJUTHUECKUE
CBOMCTBa MPOCTHIX BemIECTB. OTHOCHUTEIBHOCTH 3TOTO
MOHSITHSL.

Uucno Asoraapo. KomnuectBo BemiecTtBa. MoJib.
Monsipaass mMacca. MouspHbIi 00beM Ta3000pa3HbIX
BelecTB. KpaTHble enMHUIBI MU3MEPEHUS KOJIMYECTBA
BEIIECTBA — MUJIJIUMOJIb U KUJIOMOJIb, MUJLTUMOJISIP

OnuCHIBAIOT TOJIOKEHHE DJIEMEHTOB-METAIIOB M 3JIEMEHTOB-
HemeTaioB B [leproauueckoil cucteMe XMMUYECKHX JIeMEHTOB /1.
N. Menneneesa.

Knaccupuuupyrot npocTbie BeliecTBa Ha MeTallbl U HEMETaJlIbl,
DIIEMEHTHI.

XapakTepu3yroT o01ue Gu3nuecKue CBONCTBa METAJUIOB U
HEMETaJJIOB.

YcTaHaBIMBaOT IPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
CTPOCHHEM aTOMa ¥ XUMHUYECKOU CBSA3BIO B MTPOCTHIX BEIIECTBAX-
Mmetauiax. CaMoCTOSITEIbHO U3y4aloT CBOMCTBA METAJIIOB MTPH
COOIIOICHUH MTPaBUJI TEXHUKH 0€30I1aCHOCTH, OQOPMIISIOT OTUET,
BKJTIOYAOIIUI OMMcaHue HaOI0JeHNs, €r0 Pe3yIbTaThl, BEIBOIBI.
[TonyyaroT XMMHUYECKYIO HH(OPMALIHIO U3 pa3- TMYHBIX
HCTOYHHKOB.

[TnarupyroT 1 OpraHu3yroT cBOE pabodee MecTo. OMUCHIBAIOT
XUMUYECKUN HKCIIEPUMEHT C IMTOMOIIBIO €CTECTBEHHOTO (PyCCKOTO
WM POJTHOTO) s3bIKA U 3bIKa XUMHUU. OO00IIAI0T U AENa0T
BBIBOJIBI T10 pe3yJIbTaTaM MPOBEAEHHOTO HKCIIEPUMEHTA.

Permraror 3aaum ¢ UCTIOIB30BAHUEM MTOHATUH «KOJINYECTBO
BEIIIECTBAY,

«MOJISIPHAST Maccay, «IIOCTOSTHHAsT ABOTAAPO», «MOJISIPHBIN
00BEM I'a30By.




Has u KWJIOMOJIIpHAs MAacChI
MUJTUMOJIIPHBIN u KUJIOMOJISIPHBIN
ra3z000pa3HbIX BEIIECTB.

PacueTrsl ¢ nCIOJIB30BaHUEM ITOHATHH «KOJHUYECTBO
BEIIIECTBA», «MOJISIPHAS Maccay, «MOJISIPHBIA 00beM
ra3oBy, «4UCI0 ABOTaapoO».

BEIIIECTBA,
00BEMBI

BOW J0JIE PACTBOPEHHOI'O BEILECTBA WM COIAEPKUT
OTIpeIeNICHHYIO JIOJII0 IPUMECEH.
Peakuuu paznoxenus. [IpeacraBieHue o CKOpocTH

xuMmudeckux peakuuid. Karamuzatopsl. DepMEHTHI.
Peakmun COCIUHCHHUSL. Karanutuueckue u
HEKaTAJIMTHYSCKHE peakuuu, oOpaTuMbIe n
HeoOpaTuMble peakuuu. Peaknuu 3amemienus. Psn
aKTUBHOCTH METaJJOB, €ro HCIIOJb30BaHUE I

IIPOTHO3UPOBAHUS BO3MOKHOCTH IIPOTEKaHUS PEAKLUN
MEXAy MeTajula- MU UM KHUCIOTaMH, peakuuiu
BBITECHEHUS OJIHMX METAJI- JIOB U3 PACTBOPOB UX COJIEH
opyrumu  Metainamu. Pe- akuum oOmena. Peakium
HEUTpaIM3alUu.  YCIOBUSA  IPOTEKAHHUsS  PEAKLUN
oOMeHa B pacTBOpax J0 KOHIIA.

Tunbl XUMUYECKHX PEAKIHA Ha MPUMEPE CBOWCTB

BOJbI. Peakius pasiokeHuss — DIJIEKTPOJIU3 BOJBL.
Peaxknyu coeamMHeHUs — B3aMMOJEUCTBUE BOJBLI C
OKCHUJJaMM METAJUIOB W  HEMETAJUIOB. Y CJIOBHE

B3aUMOJCHUCTBUS OKCHIOB METAJIOB M HEMETAIIOB C
BoJoM. [loHsaTHe «ruapokcuab». Peakuuu 3amenieHus
B3aMMOJICHCTBHE BOJBI C MeTalaMH. Peakimm
oOMeHa

— TUAPOJIU3 BEUIECTB.

HAIPABJICHUIO [TPOTEKAHUS PEAKIUH; YIACTHIO KaTalu3aTopa.
Hcnonb3yroT TabiuIly pacTBOPUMOCTH JUIsl OIpEAEIeHUs
BO3MOYKHOCTH MPOTEKAHHSI PEAKINA 00MEHA; DJIEKTPOXUMUYECKUNA
psi HanpsKEHUH (aKTUBHOCTH ) METAJUIOB /7Sl ONPEACTICHUS
BO3MO>KHOCTH NMPOTEKaHUsI peakLuil MEXly MEeTallaMu U

BOJIHBIMU PAaCTBOpPaMM KHUCJIOT U COJICH.

HabGmtonaroT ¥ ONUCHIBAIOT MPU3HAKK M YCIIOBUSL TEUEHUs
XMMUYECKUX DPEaKLMi, JeJaroT BbIBOABI HAa OCHOBaHMM aHalIM3a
Ha0JII0/IEHUH 32 SKCIIEPUMEHTOM.

[TpoBOIAT pacueTsl MO0 XUMHUYECKHUM YpaBHEHMSM Ha HaXOXKJICHHE
KOJIMYECTBA, MACChl MJIM 00BbEMa MPOJIYKTa PEAKIIUU 110 KOJUYECTBY,
Macce WM O0bEMY HCXOJHOIO BEIIECTBA; C MCIIOJIb30BaHUEM
MOHSITHSL «J10JIs1», KOTJ]a UCXOJHOE BEIIECTBO JaHO B BUJE pacTBOpa
C 3aJaHHOM MaccoBOM J0JI€l pPacTBOPEHHOIO BEIECTBA HIIU
COJIEP’KUT OTIPEACTIEHHYIO JI0JII0 IPUMECEH.

CocCTaBISIOT Ha OCHOBE TEKCTa CXCMbI, B TOM YHCJIC C IPUMCHCHUCM
cpeacts UKT.

CamocrosTenbHO O(GOPMIISIOT OTYET, BKIIOUYAIOIIUA OMHCAHUE
IKCIIEPUMEHTA, €T0 PE3yIbTaTOB, BBIBOJIOB.




Tema 5. PactBopenue.
PactBopr1. CBoiicTBa
PacTBOPOB AJIEKTPOIIH-
TOB.

(19 gacoB)

PactBopenne kak (QU3MKO-XUMUYECKUH IIpoOIEeCC.
IlonssTve 0 ruapatax U KpUCTAUIOTHIpATaX.
PactBopumocTs. KpuBbie pacTBopuMOCTH Kak MOEIb
3aBUCHUMOCTH PACTBOPUMOCTH TBEPIBIX BELIECTB OT
TeMmreparypbl.  HachlllieHHbIE, HEHACBIIICHHBIE U
IIEPECHIIIEHHbIE PACTBOPHI. 3HAUEHUE PACTBOPOB MJIs
MIPUPOJIBI U CEJIBCKOTO XO35SHUCTBA.

[Tonsatne 00 SIIEKTPOIUTUYECKON TUCCOIMALINH.
ONEKTPOJIUTHl U HEIJIEKTPOJIMTHI. Mexanusm
JUCCOLMAIIMI 3JIEKTPOIMTOB C Pa3IMUHBIM XapaKTepoOM
cBs3H. CTeneHb NEeKTPOIIUTUYECKON AUCCOIAIIIH.

WnmoocTpupytloT NpUMEpaMd  OCHOBHBIE — TOJIOKEHHSI TEOPUU
AIIEKTPOJIUTUYECKON JIMCCOLMALIMY; TEHETUYECKYI0 B3aHMOCBS3b
MEX/ly BEIIeCTBaMU (IMPOCTOE BEIIECTBO — OKCUJ — TUIPOKCH]L
— COJIb).

XapakTepu3yloT O00IIMe XUMHUYECKUE CBONCTBA KHUCIOTHBIX H
OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAaHUH U COJIEH C MO3ULIUI TEOPUH
ANIEKTPOJINTUYECKON HUCCOLMALNY; CYIIHOCTD 3JIEKTPOIUTUYECKOM
JUCCOLIMAIMU BEUIECTB C KOBAJICHTHOH TOJSPHOM U HOHHOMN
XUMHUYECKON CBA3bIO; CYILHOCTh OKHUCJIUTENIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUH.

[IpuBoasT mHpUMEpPHl peakiui, MOATBEPKAAIONINX XUMUUYECKUE
CBOICTBA KMCJIOTHBIX U OCHOBHBIX OKCHOB, KHCJIOT, OCHOBA




CunpHBIC U CITa0BIC IIEKTPOIIUTHL.

OCHOBHBIE TIOJIOKEHUSI TEOPUH DIEKTPOITUTHUECKOM
nuccouuranuu. oHHble ypaBHEHHS peakuuil. Peakiuu
oOMeHa, UIyIIHe 10 KOHIIA.

Knaccudukanmst HOHOB U UX CBOMCTBA.

Kucnorel, wux xnaccudukamus. Jluccoruarms
KMCJIOT WU HUX CBOHMCTBA B  CBETE€ TEOpHUU
ANEKTPOJIUTUYECKON Auccouranui. MoJekynsipHble U
VWOHHBIC YpaBHEHHUS peakuuil. BzaumoaencTsue KucioT
C MeTajula- MU. DJIEKTPOXUMHUECKUN psJl HANIPSHKEHUN
METaJUIOB. B3aummojelcTBHE KHCIOT C  OKCHIAMH
MeTaJuIoB. B3anMoaelcTBre KUCIOT ¢ OCHOBAaHHUSIMH —
peakius HeWTpanuzanuu. B3auMonencTBue KHUCIOT ¢
consiMu. Mcnonb3oBanue TabIUIbl paCTBOPUMOCTH IS
XapaKTEPUCTUKU XUMUUYECKUX CBOMCTB KUCJIOT.

OcHoBanusi, ux kinaccuukanus. Jucconuanus
OCHOBaHMM M HMX CBOWCTBA B CBETE TEOPUH
BJIEKTPOJUTUYECKON Juccounanuu. BsaumopnerncrtBue
OCHOBaHMH ¢ coiaaMmu. Lcmoip3oBaHHE TaOIHIIBI
pacTBOPUMOCTH JJIi  XapaKTEPUCTUKH XUMHUYECKHUX
CBOMCTB OCHOBaHUH. B3aumMmopelcTBue 1enoueit c¢
OKCHJIaMH HEMETAJIJIOB.

Conu, ux auccoruanusi U CBOMCTBA B CBETE TEOPUHU
AJIEKTPOJIUTHYECKON Juccounanuu. BsaumopaerncTtBue
coleil ¢ MeTalmaMH, OCOOEHHOCTH OTHX PEaKIIHA.
BzanmogeiictBue comeit ¢ coimsimu. Mcrmonb3oBaHue

TaONUIBI  PacTBOPUMOCTH  JUIsl  XapaKTePUCTUKHU
XUMHYSCKHUX CBOHCTB COJICH.

O06o0menue  cBeaeHMii 00  okcuuax, HX
KJIacCU(UKAIIUU U CBOWCTBaX.

['eHeTnyeckue psabpl  MeTalla W HEMeTaslia.

['eHeTHUECKas CBSI3b MEXK/Y KJIaCCAMU HEOPTaHHMUECKUX
BEIIIECTB.
OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIE peaKIvH.
OnpeeneHne CTENeHEH OKUCICHUS ISl 3JIEMEHTOB,
00pa3yroIuX BelecTBa Pa3HbIX KiaccoB. Peak

HUIl U CoJel; CyLIeCTBOBAaHME B3aMMOCBSI3M MEX1y OCHOBHBIMHU
KJIacCaMM HEOPraHMYECKHUX BELIECTB.

Knaccnpuuupyror XuMHUYecKre peakiiMy 0 «M3MEHEHHIO CTeIIeHeH
OKHCIICHHSI 2JIEMEHTOB, 00Pa3yIOIUX PEArUPYIOLIUE BELLECTBAY.
CocCTaBiSIIOT ypaBHEHMs HJIEKTPOJIUTUYECKOM IUCCOLMALUN KHC-
JIOT, OCHOBAHUH U COJIEH; MOJIEKYJISIPHBIE, IIOJIHBIE U COKPAILCHHBIC
MOHHBIE YPaBHEHHUS PEAKLU C yYaCTHEM IEKTPOIUTOB; YPAaBHEHUS
OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ, HUCIIOJIB3YA MCTOL
3JIEKTPOHHOIr0 OajlaHca; ypaBHEHHs peakluil, COOTBETCTBYIOLIMX
IIOCJIEZI0BATENBHOCTH («IEMOYKE») MPEBPAIICHUH HEOPTaHUYECKUX
BEIIIECTB Pa3JIMUHBIX KJIACCOB.

OmnpenensitoT OKUCIUTENb M BOCCTAHOBUTEINb, OKUCJIEHUE U
BOCCTaHOBJICHHE B OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUAX.
VYcraHaBnMBaOT IPUYMHHO-CIIEACTBEHHbBIE CBSI3U: KJIACC BEILIECTBA
— XMMMYECKHE CBOMICTBa BeIEeCTBAa; HAOJIONAIOT M ONMCHIBAIOT
peaKuuu MEXAY JJIEKTPOJIUTAMU C IIOMOIIbIO €CTECTBEHHOI'O
(PyccKOro Wil poJHOIO) A3bIKA U SI3bIKa XUMUHU.

HpOBOI[?[T OIIBITHI, IMOATBCPKAAOIINC XUMHUYCCKUC CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB.

HaGmronyr 3a  cBoicTBaMH ~ BEHIECTB U SIBJICHHUSIMH,
MPOUCXOASAIINMU C BEIIECTBAMHU.

OnuceIBaIOT XUMHUYECKUN OKCIICPUMCHT C IIOMOIIIBIO

€CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SA3bIKA U A3bIKA XUMHH.
JlenaroT BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA.
JlenaroT MOMETKH, BBIITUCKH, TUTUPOBAHUE TEKCTA,

COCTaBJISIFOT COOOILEHUS.

CocTaBisIIOT Ha OCHOBE TEKCTa rpaMKH, B TOM YHCIIE C
npumeHenneM cpeacts UKT.




O HOHHOI'O obMeHa n OKHCJIINTCIIBbHO-

BOCCTAHOBUTENbHBIE  peakiuu.  Okucaurenab U
BOCCTaHOBUTEJIb, OKUCIICHHE U BOCCTAaHOBJICHHUE.
CocraBnenue ypaBHEHUI OKUCITUTEIBHO-

BOCCTAHOBHTEIIBHBIX PEAKIHH METOAOM 3JCKTPOHHOTO
Oayanca.

CBOICTBA NPOCTBIX BEIIECTB — METALUIOB M
HEMETAJJIOB, KHCJIOT U COJIEH B CBETE OKHUCIUTEILHO-
BOCCTAHOBHUTEIIbHBIX PEAKI[HIA.

Peseps (1 gac)

Hroro (68 qacoB)
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KJjacc (684acos, 2 yaca B HeJeJII0)

Tema Conep:xanue XapakTepuCTHKA BUIOB AeATEILHOCTH YYAIHXCS
Beenennue XapakTepuCTHKA dJIEMEHTA 0 €ro MmojoxeHuio B Ilepu- I/I . e mne crutii Be

N CIIOJIB3YIOT TPH XapaKTEPUCTUKE TPEBPAIICHUN BEIIECTB
(10 yacoB) OJIMYECKOM cucTteme XuMmudeckux snaemento [ W. yrot b PAKTCP PeBpatll H

MenneneeBa. CBoicTBa OKCHAOB, KHCIIOT, OCHOBAaHUM U
COJIEM B CBETE TEOPUHU DJIEKTPOJUTHUYECKOM NUCCOLMALUUA U
OKHCJICHUS-BOCCTAHOBJICHHUS.
[TonsiTHE O MEPEXOAHBIX dNIeMeHTax. AMDOTEPHOCTD.
['enernyeckuii psa nepexoqHOTO AJIEMEHTA.
Ilepuonuueckuii 3akoH u [leproanyeckas cucrema
xuMmudeckux 3aeMeHToB . . Menneneesa. Xumuueckas
OpraHu3aIus >KUBOU U HEXXUBOW MPUPOJIbl. XUMHUUECKUN
COCTAaB s/Ipa, MAHTUHU U 36MHOM KOpPbl. XUMHUYECKHE
SJIEMEHTHI B KJIETKaX >KUBBIX OpraHu3MoB. Makpo- u
MHKPOIJIEMEHTHI.
OO6oOmmeHne CBEACHUH O XUMHUYCCKUX PEaKIIHIX.
Krnaccupukanus XUMHYECKHX PEAKIUH IO Pa3IMYHBIM

NpHU3HAKAM:  «YUCIO W  COCTaB  pEarupymolux H
oOpa3zyromuxcs BEIIECTBY, «TETIOBOM ahdexT»,
«HaIlpaBJICHUE»,  «M3MEHEHHWE  CTeNeHeH  OKHCIIeHUs

JIEMEHTOB, OOpa3yIOLIMX pearupyrollue  BELIECTBay,
«(hazay, «MCIOIb30BaHUE KaTaJIN3aToOpay.
[IonsiTHE O CKOPOCTHM XMMHUYECKOW peakuuu. PakTopsl,
BIUSIOIIME HA CKOPOCTh XMMMUYECKHX peakuuil. Karannsa-
TOpbI U KaTanu3. MTHruOuTopsl. AHTHOKCHIAHTHI.

MOHATHS: «XHUMHUYECKash PEaKIus», «PEaKUUu COCTUHCHUS»,
«pEeaKIMu  Pa3NIOKCHHUSI», «pPeakluu OOMEHa», «pPEaKIuu
3aMELICHUS», «PEAKLINU HEUTPAIU3ALUNY, «IK30TEPMUUYECKUE
peaKIumy, <«OHIOTEPMHUUYCCKHE PEaKIuu», «00paTHUMBbIC pe-
aKIAN, «HEOOpaTHUMbIE  PEAKIIN», «OKHUCIIMTEIILHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUNY, KTOMOT'EHHbBIC PEAKIIUN,
«TE€TEPOrEHHBIE PEAKLIHMHNY», «KATAUIUTUYECKHE PEAKIUN»,
CHEKATATUTHYECKUE  PEaKIUNy, «reroBoit 3 dexT
XUMHUYECKON pEeaKIUu», «CKOPOCTh XMMUUYECKON peakiuny,
«KaTaIn3aTop».

XapakTepu3yloT XUMUYECKHE 3JeMEeHThl 1-3-To  mepuooB
M0 UX MNOJIOXKEHUIO B [lepmoauyeckoil cUCTEME XMMHYECKUX
snemeHToB JI.- WM. MeHgeneeBa: XMMHYECKHH  3HAK,
MOPANKOBBIA ~ HOMEp, I[EpHUOJ, TIpylmna, MNOATpyMna,
OTHOCHTEJIbHAs aTOMHAs Macca, CTPOCHHE aToMa (3apsy sapa,
YUCJIO TIPO- TOHOB W HEUTPOHOB B sAJpe, OOIIee YHCIIO
AJIEKTPOHOB, PACIIPEIAEICHUE DJIEKTPOHOB IO AJIEKTPOHHBIM
CJIOSIM, TIPOCTOE BEIIEeCTBO, (opmyna, Ha3BaHUE € THII
BBICILIETO OKCHJAa W THUAPOKCUIA, JIETYYero BOJOPOAHOTO
COEIMHEHUS (JI71s1 He- METaJJIOB).

XapakTepu3yroT o0Ie XUMUYECKHEe CBOMCTBA aM(OTEPHBIX
OKCHUJOB U TUAPOKCUIOB.

[IpuBogsT MIPUMEPBI peakiuii, MOATBEPKIAIOIINX
XUMUYECKHE CBOMCTBA aM(OTEPHBIX OKCUIOB U TUIAPOKCHJIOB.
JlaroT XapakTEepUCTHKY XWMHUYECKHX PEAKUUN MO YHUCIY H
COCTaBy HCXOIHBIX BEIIECTB W MPOAYKTOB pPEaKIIUU;
TerioBoMy 3G (deKTy; HampaBlIeHUIO MPOTEKAHUS PEaKIIHH;
W3MEHEHUIO CTEIEHEN OKHCIIEHUS 3JIEMEHTOB; arperaTHOMY
COCTOSIHMIO UCXOJHBIX BELIECTB; YUYACTHIO KaTaau3aTopa.
OOBSACHAIOT W TPUBOMAT TPHUMEPHI BIUSHUS HEKOTOPHIX
(bakTopoB (MpUpOa pearupyrIINUX BEMIeCTB, KOHIICHTPAIUS




BEILECTB, JaBJIEHUE, TEMIIEpATypa, KaTaIu3aTop, IOBEPXHOCTh
CONPUKOCHOBEHMSI PpPEarupyrollux BEUIECTB) Ha CKOPOCTh
XUMHUYECKUX PEAKIUH.

HabGmoatoT ¥ ONMHMCHIBAIOT YPAaBHEHUS PEAKIUNA MEXKIY
BEUIECTBAMH C IIOMOIIbIO €CTECTBEHHOIO (PYCCKOIO WIU
POJIHOTO) SI3bIKA U SI3bIKA XUMUHU.

[IpoBOAAT ONBITHI, MOATBEPKAAOIINE XUMUUECKHE CBOMCTBA
aM(pOTEepPHBIX OKCHUIOB U THUAPOKCUIOB, 3aBHCUMOCTH
CKOPOCTH XHMHYECKON peakuuu OT Pa3IMYHbIX (PaKTOPOB
(mpupoma pearupyroumx BEIIECTB, KOHIEHTpAIUsl BEIIECTB,
JlaBJIcHUe,  TeMmIepaTrypa,  Karajau3aTtop,  IOBEPXHOCTb
CONPUKOCHOBEHMSI pE€arupyromux BEIIECTB).

CocTaBisATh aHHOTALMIO TEKCTA, CO3/AI0T MOJIENH C
BBIJICJICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTA U
MPEJICTABICHUEM UX B MPOCTPAHCTBEHHO-TpadUUECKON HUITH
3HAKOBO- CUMBOJIMYECKOH (hopMmeE;

Tema 1. Metaiinl
(16 gacoB)

[Tonoxxenue wmeramwioB B Ilepuonuyeckoil cucteme
xumuyeckux 3nemeHToB [. . MenneneeBa. Meraiuinueckas
KpUCTAITTMYECKasl pelieTKa W MeTajlIndeckas XUMHUYecKas
cBsa3b. O0mme ¢usndeckue cBorcTBa MetayioB. CriiaBbl, UX
CBOMCTBA M 3HAUCHHE. XHUMHUYECKHE CBONCTBA METAJIOB
KakK BOCCTaHOBI/ITeHCﬁ, a TaKKXE€ B CBCTC HUX ITIOJIOXKCHUA B
ANEKTPOXUMUYECKOM Py HampspKeHU MeTamioB. Kopposus
METaJUIOB U CIOCOOBI OOpbOBI ¢ HEeWl. Metamisl B mpHUpo/Ie.
OO6u1re cnocoObl UX MOTYYEHUS.

O0masi XapakTepHUCTHKa IIEJOYHBIX MeTaJ/LIOB.
Mertannel B mpupope. OOmme crnocoObl HUX TMOTY4EHHS.
Crpoenue aromoB. IllerouHble MeTalabl — MPOCTHIE

BellecTBa. BakHelmue coelMHEHNs ENOYHbIX METAJIIIOB —
OKCHJbI, THUIPOKCHUIBI U COJNU (XJopuabl, KapOOHATBHI,
cyib(arbl, HUTPAThl), HMX CBOICTBA W MpPHUMEHEHHE B
HapoaHOM xo3siicTe. Kanuitbie ynoOpenus.

O0masi xapakTepuCTHKA 3JIEMEHTOB IJIABHOW TMOJA-
rpynnsl II rpynnel. Ctrpoenue atomoB. [l{enounozemens

JlaroT XapakTepUCTUKY XHUMHYECKHX 3JIEMEHTOB-METAIIOB
(IIETTOYHBIX METAJIOB, MarHus, KaJIbIIHs, ATFOMUHUS, JKeJie3a)
M0 UX MOJOXEHUIO B [leproanyueckoil cucreMe XUMHUYECKUX
anemenToB JI. WM. MeHnneneeBa (XMMHUYECKHH 3HAK,
MOPSAIKOBBIM HOMEP, MEPUOM, TpymIa, MOATPYyMIa, OTHOCHU-
TeldbHas aTOMHAas Macca, CTpOeHHe aToma (3apsa  sjpa,
YUCJIO TPOTOHOB U HEHUTPOHOB B sjape, OOIIee YHCIIO
3JIEKTPOHOB, PACIIPEIEIIEHUE DIJIEKTPOHOB IO JJIEKTPOHHBIM
CJI0SIM), TPOCTOE BelIecTBO, (opMyna, Ha3BaHHE U THI
BBICILIETO OKCH/Ia U THJIPOKCH/IA).

PaccmaTpuBaroT 00pa3ipl METaIIIOB.

Ha3piBatloT COeqMHEHHS METaUIOB M COCTaBISIIOT  MX
(bopMyIIbI 110 HA3BAHUIO.
XapakTepu3yloT  CcTpoeHue, oOmme  ¢usndyeckue U

XHMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIIIOB.
OOBSACHAIOT 3aBUCUMOCTH CBOWCTB (WM TMPEACKA3bIBAIOT
CBOMCTBAa) XHWMHMYECKHX DJIEMEHTOB-META/UIOB  (paauyc,
METaJUIMYECKHE  CBOMCTBA  DJIEMEHTOB,  OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIHLHBIE CBOMCTBA DJIEMEHTOB) U 00pa3yeMbIX




HbIE  METaJlIbI MpOCThIE  BeniecTBa. BaxkuHeliue
COCIUMHCHHS IICI0YHO3EMEIbHEIX METaJIOB OKCU/IBI,
THAPOKCHIBI W COJM (XJOPHUIBI, KapOOHAThl, HHUTPATHI,
cynbdatel, ¢ocdarel), HX CBOWCTBA W NPUMEHEHHE B
HAapOJHOM XO3SMCTBE.

Amomunnii.  Crpoenwe  aroma, (¢uU3MUYECKHE U
XMMHYECKHUE CBOWMCTBa mpocToro BemiectBa. CoeauHEeHUst
AJTIOMHUHUS
OKCHUJT W THAPOKCHI, HUX aM(OTEPHBIA XapakTep.
Baxneiimune conu antoMunus. lIpumMeHenne antoMuHNs U €ro
COCTUHEHUH.

XKenezo. Crpoenne atoma, QU3HUECKHEC U XUMHUUYCCKUE
CBOWCTBA MPOCTOr0 BEIIECTBA. | €HETHUYECKHUE PSIbI Pe? u
Pe®*. Baxueifmme coim skeie3a. SHAuCHHE JKele3a M ero
COCAMHEHMH JJIsI MPUPOJIBI K HAPOJIHOTO X035 CTBA.

UMHU COEIMHEHUHN (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX
OKCHUJIOB U THJIPOKCHUJIOB, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
CBOHMCTBAa) OT ToNIOXKeHUs B Ilepuwomuueckold cucreme
xumudeckux asemenToB 1. . Meneneena.

OnuceIBalOT XMMUYECKHUE CBOMCTBA METAJUIOB C MOMOUIBIO
€CTECTBEHHOI'O (pyCCKOIO WM POJHOrO) s3bIKa M SI3bIKa
XUMHUHU.

CocraBisoT MOJIEKYJISIPHBIE ypaBHEHUS peakiuii,
XapaKTEPU3YIOUIMX XUMUYECKHE CBOMCTBA METAUIOB U HUX
COCIMHEHUM, a TAaK)XXE AJIEKTPOHHBIE YpPaBHEHMS IPOLIECCOB
OKHUCJICHUSA-BOCCTAHOBJICHUS; YPABHEHHUS JIEKTPOIUTUUECKON
JUCCOLIMALIMU; MOJIEKYJISIDHBIE, IOJIHBIE M COKpAIlCHHbIE
MOHHBIE YPAaBHEHUS PEAKLIMM C yIaCTUEM DJIEKTPOJIUTOB.
VYcraHaBnMBalOT NPUYUMHHO-CIEICTBEHHBIE CBS3H  MEXKAY
CTPOCHMEM  aToMa,  XUMHUYECKOM  CBS3bIO,  THUIIOM
KPUCTAJUIMYECKOW PEIIETKH METaJUIOB M UX COCAVUHEHUH, UX
0o0- MU (PU3MYECKUMU U XUMUYECKUMU CBOMCTBAMU.

BrinmonugoT, HAOMIOAAIOT M OMKMCHIBAIOT XUMHYECKHI
SKCIIEPUMEHT.
[IpoBomaT pacueTsl 1O XUMHUYECKHUM  (dopmynaMm u

YPaBHEHUSAM PEAKUUU, MPOTEKAOIINX C YYaCTUEM METAJIJIOB
¥ UX COCIUHEHUMN.
[enatoTr  BBIBOABI
IKCIIEPUMEHTA.
PabotaioT mo cocTaBieHHOMY IUIaHY, HCIONb3yS Hapsay C
OCHOBHBIMH ¥ JIOTIOJIHUTEIBHBIE CpPEJCTBAa (CIPABOYHYIO
TUTEepaTypy, cinoxHbie mpubdopsl, cpenctsa UKT).
[Ipeacrasnsitor wHbOpManuo B BHAE TaOIUI, CXEM,
ONOPHOTO KOHCIIEKTA, B TOM UHCJIE C IPUMEHEHUEM CpPEJICTB
UKT.

10 pe3yjibTaTaM IMPOBCACHHOT'O

I/ICHOJIBBYIOT npu XapPaKTCPUCTUKE MCTAJJIOB u ux
COC}II/IHGHI/Iﬁ IIOHATHUA: KHEMCTAJJIBI», «TaJIOI'CHBI»,
«AJUIOTPOITHBIC BUJOU3MCHCHU, (OKECTKOCTD BOJBI»,

«BpPEMCHHAsA XECT- KOCTb BOJbLI», «IIOCTOAHHAA XCCTKOCTb
BOJIBbI», ((0611_[2151 KECTKOCTb BOABD».




T'ema 2. HemeTanibl
(28 ygacoB)

OO0mas XapakTEepUCTHKAa HEMETa/UIOB: TIOJIOKCHHE B
[Tepuonnueckont cucreMe xumuyeckux siemenroB [[. U.
Menpeneena, 0COOEHHOCTH CTPOCHUS aTOMOB,
3IEKTPOOTPHUIACTIBHOCTD (30) Kak Mepa
«HEMeTAITMYHOCTY, piag D0. Kpucraimmueckoe CTpOCHHUE
HEMETAJUIOB — IPOCTHIX BelecTB. AyoTponus. Puznueckue
cBolicTBa HeMeTa10B. OTHOCHTEIIFHOCTD MOHATHH «METall»
H «HEMETAILD.

Boxopoa. Ilomoxenue Bomopoxa B Ilepuoamueckoit
cucTeMe xuMmudeckux odjaementoB JI. M. Menngeneera.
Crpoenue aroma U MOJeKyinbl. DU3HYECKHE U XMUMHUYECKUE
CBOMCTBa BOJOPO/A, €r0 MOJYyYEHUE U IPUMEHEHUE.

Bopa. Crpoenue moinekynsl. BomopoaHass xumuueckas
cBa3b. Dusnmueckre CcBOMCTBA BOJABIl. AHOMAJHH CBOMHCTB
Boabl. ['mapoduimeHbie ®  THIpOGOOHBIE  BEIIECTBA.
XuMHUecKue CBOMCTBA BOAbL. KpyroBopoT BojABI B IPUPOJE.

Bopoounctka.  Aspauus  Boabl.  bbITOBBIE  (DUIBTPBIL
Munepanenble  Boabl. JluctuiuiupoBaHHas — BoJa, €€
MIOJIy4Y€HUE U IPUMEHEHHE.

O0mass xapakrepucruka rajgoreHos. CrpoeHue
atoMoB. [IpocTele BemiecTBa M OCHOBHBIE COEIMHEHUS

rajJjioreHoB, UX cBoicTBa. KpaTkue cBeneHus o xjope, Opome,
dTope u ione. [IpuMeHeHne TaJOTeHOB U UX COSAMHEHHUN B
HAapOJIHOM XO3S5IICTBE.

Cepa. CrpoeHue aromMa, aJIOTpONHs, CBOHCTBA U
npuMeHeHue pomounueckoil cepsl. Oxeuasl cepol (IV) u (VI),
UX MOJIyY€HHE, CBOICTBA U mpuMeHeHue. CepHas KUCI0Ta U
€e COoJu, WX TPUMEHEHHE B HAPOJHOM XO3SICTBE.
[Ipou3BOACTBO CEPHOM KHUCIIOTHI.

A3zot. CTpoeHre aroMa U MOJIEKYJIbI, CBOMCTBA MPOCTOTO
BellecTBa. AMMHUAK, CTPOEHHE, CBOWMCTBa, NOJYYEHHE U
npuMmeHeHue. Colu aMMOHUSI, UX CBOMCTBA M MPUMEHEHHE.
Oxcunst azota ( II) u (IV). A3oTHas kKucioTa, €e CBOICTBA U
npuMeHeHue. HurpaTel U HUTPUTHI, TpoOJIEMa WX COJEpXKa-
HUS B CEJIbCKOXO03SUCTBEHHON MPOAYKIIUU. A30THBIE YI00-

Hatot XapaKTEPUCTUKY XUMHYECKHUX AJIEMEHTOB-
HEMETaJJIOB (BOAOPO/1a, FaJIOr€HOB, KUCIOPO/a, CEPhl, a30Ta,
docdopa, yraepoaa, KpeMHUs) IO UX MTOJIOKCHUIO B
[lepnonnueckoi cucreMe XuMu4Yeckux anemenTos /. U.
MenneneeBa (XUMUYECKHI 3HAK, OPSAKOBBINA HOMED,
Nepuo, rpymnma, NoArpymnna, OTHOCUTENbHAs aTOMHAsI Macca,
CTpOEHHE aToMa (3apsn sApa, YUCIO IPOTOHOB U HEUTPOHOB
B s7pe, o0lLIee YUCIIO SJIEKTPOHOB, pacipeiesieHne
AJIEKTPOHOB 110 3JIEKTPOHHBIM CJI0SIM), IPOCTOE BELIECTBO,
dbopmyna, Ha3BaHHUE U THI BBICIIETO OKCUA U THAPOKCHUA,
dbopmysa 1 XxapakTep JETY4ero BOJOPOAHOTO COCTUHEHU).
Ha3zbiBaroT coequHeHNs] HEMETaNIOB M COCTABIATh UX Gop-
MyJIbI [10 Ha3BaHMIO.

XapakTepusyroT CTpoeHue, o01re Gu3nIecKue 1 XuMUIeCcKue
CBOICTBA NMPOCTHIX BELIECTB-HEMETAIIIOB.

OOBACHAIOT 3aBUCUMOCTb CBOWCTB (WJIM TMPEACKA3BIBAIOT
CBOICTBA) XHMMHYECKUX DJIEMEHTOB-HEMETAIOB (paauyc,
HEMETAJUIMYEeCKHE CBOWCTBA DJIEMEHTOB, OKHCIUTENIbHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBAa JJIEMEHTOB) U 0Opa3yeMbIX
UMHU COEIMHEHUH (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX
OKCHUJIOB U THAPOKCUJIOB, JIETYYHUX BOJOPOJHBIX COCIUHEHHU,
OKHCITUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA) OT MOJIOXKEHUS
B Ilepnonnueckoil cucreMe XMMHUYECKHX 3iie- MeHTOB [[. M.
Menneneesa.

OnuceIBaloT 0O0IIHME XHMHUYECKHE CBOMCTBA HEMETAINIOB C
MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) sI3bIKa
U sI3bIKA XWUMHH.

CocraBisroT MOJIEKYJISIPHBIE ypaBHEHUS peaxiuii,
XapaKTepU3YIOIINX XUMHUYECKHUE CBOWCTBA HEMETAJJIOB U MX
COCIMHEHUH, a TaKK€ DJIEKTPOHHBIE YPABHEHMs IPOLIECCOB
OKHCJICHUS-BOCCTAHOBJICHUS; YPAaBHEHUS AJIEKTPOJIUTHUECKON
JIMCCOIMAIIMY; MOJIEKYJSIpHbIE, TOJIHBIE M COKpAIleHHbIE
MOHHbIE YPaBHEHUsI peakLUi ¢ yJacTHEM JIEKTPOJIUTOB.
VYcTaHaBIMBAalOT TMPUYUHHO-CIIEJICTBEHHBIE CBSI3M  MEXKIY
CTPOEHHEM aTOMa, XUMUUECKOHN CBS3bI0, TUIIOM KPUCTaJIIN-




peHUSL.

®ocdop. Crpoenue arToma, aJIOTPONUs, CBOMCTBA
Oenoro u kpacHoro ¢ochopa, ux npumeHenue. OCHOBHBIC
coenuueHus: okcua pocdopa (V) u opropocdopHas kuciora,
docdarer. DochopHbIe YI0OpEHUSI.

Yraepoa. CrpoeHue aroma, aJIOTPONMs, CBOICTBa
moaudukanuii, npumencuaue. Oxcuabl yriaepoaa (I1) u
(1V), ux cBoiicTBa u npumeHeHue. KapOOHATHI: KalbIUT,
coJia, OTalll, UX 3HaYeHUE B IPUPOJIC U )KU3HU YEIIOBEKA.

Kpemuuii. CtpoeHue atoMa, KpUCTaJUIMYECKUN KPEMHMUIM,
ero cpoiictBa u npumenenue. Oxcua kpemuus (IV), ero
OpUPOAHBIE pa3sHOBUAHOCTH. CuimKatel. 3HAa4YeHHE CO-
€/IMHEHUI KPEMHHUsI B )XUBOW W HEXUBOW mpupoze. [loHsTue
0 CHUIMKATHOW MPOMBIIIJICHHOCTH.

YEeCKOHM pEIIeTKH HEMETAJUIOB M UX COCTUHECHUH, UX OOUIMMHU
(U3MYECKUMHU U XUMHUUYECKHMU CBOMCTBAMHU.

OnuChIBaIOT XWMHUYECKHE CBOWMCTBA BOJOpPOJA, TaJIOTCHOB,
KHCIIOpo/a, cepbl, aszora, ¢docdopa, rTpadura, anMasa,
KPEMHHS W WX COCJAMHEHUH C TOMOIINBI0 ECTECTBEHHOTO
(PYCCKOTO MJIH POJIHOTO) SI3bIKA U SI3bIKA XUMHH.

OnuchIBalOT CIOCOObI  YCTPAHEHHS JKECTKOCTH BOJBI U

BBIIIOJIHSIOT COOTBETCTBYIOLIUI UM XUMHYCCKHI
OKCIIEPUMEHT. BBINONHSAIOT, HAOMIOJAIOT W OMHCHIBAIOT
XMMHUYECKU  JKCIIEPUMEHT IO PACHO3HABAHHUIO HOHOB
BOJIOpPOJIa W aMMOHUs, cyinbdar-, kapOOHAT-, CHIIHMKAT-,

docdar-, xmopua-, OpomMuI-

, NOIUJI-NOHOB.

DKCNEpUMEHTAIBHO UCCIIEAYIOT CBOMCTBA METAJIOB M UX
COEIMHEHUM, penaloT 3KCIEPUMEHTANIbHbBIE 33]1a4l [0 TEME
«Hemeranns».

OnuchIBalOT XMMUYECKHH SKCIIEPUMEHT C IIOMOUIBIO
€CTECTBEHHOT'O (PyCCKOT'O UJIM POJIHOTO) sI3bIKa U sA3bIKA
XUMHUU. [lenaroT BBIBOIBI 10 pe3ysibTaTaM MPOBEJECHHOTO
AKCIIEPUMEHTA.

[TpoBomsAT pacyeTsl MO XUMHUYECKUM  (GopMyslIaM U
YpaBHEHHMSIM  pEakUWi, NPOTEKAIOIIUX C  y4aCTHEM
HEMETAJJIOB U MX COCAMHEHUH.

PaGorator 1o cocTtaBleHHOMY IUIaHY, MCIONb3ys Hapsay ¢
OCHOBHBIMM U JIOTIOJIHUTENIbHBIE CpEJCTBA (CIPaBOYHYIO
JIUTEpaTypy, cioxHbie npudopsl, cpencrsa UKT).
[IpencraBisitor  MHGOpMaLMIO B BHJE TaONUI, CXEM,
OTIOPHOTO KOHCIIEKTa, B TOM YHCJI€ C IPUMEHEHUEM CPEJICTB
HKT.

Tema 3. O600menNe
3HAHWH 110 XUMHH 32
KypC OCHOBHOM IIKOJIBI
(10 vacos)

[lepnognueckuit 3akoH u Ilepmoamnueckas cucrema
xumuueckux aneMeHToB [[. U. MenneneeBa. ®usznueckuit
CMBICJI TTOPSIIKOBOTO HOMEpa 3JIEMEHTa, HOMEPOB MEpPUOJIa U
rpynibl. 3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB 3JIEMEHTOB
Y UX COEMHEHUH B MEpUOJaxX U TPyNIax B CBETE Mpe-

CpaBHI/IBaIOT XUMHUUYECKHE CBOIMCTBA HEOPraHN4YCCKUX BECUICCTB,
OCYILECTBIISIOT «IETIOYKI» MPEBPAIICHHIA.

OnuceIBalOT XUMUYECKUH SKCIIEPUMEHT € IOMOIIBIO
€CTECTBEHHOT'O (PyCCKOTO UJIM POJIHOTO) SI3bIKa U A3bIKA
XUMHH.

JlenaroT BBIBOABI ITO pe3yJIbTaTaM MPOBEAECHHOTO
JKCIIEPUMEHTA.




CTaBJICHUM O CTPOCHUU ATOMOB DJIEMEHTOB. 3HAa4y€HUE
IIepuonnueckoro 3akoHa.

Buzapl XxuMuueckux CBSI3éM M TUIBI KPUCTAUIMYECKUX
penieTok. B3auMocBs3b CTpOEHUS U CBOMCTB BELIECTB.

Knaccudukanus XUMHUYECKUX peakUud MO pa3IudHbIM
Mpu3HaKaM (YHCIIO M COCTAB PEAarnpyroIINX U 00pa3yIoIuXcs
BELIECTB; HaJM4Ke TpaHUIlbl pasnena $a3; TernoBoil a¢dexr;
W3MEHEHUE CTENEHEH OKHUCJICHUSI aTOMOB; HCIOJIb30BaHUE
KaTajgu3aTopa;  HampaBieHue — nporekaHus). CKOpOCTb
XUMHYECKUX peaKkuii W (aKkTopbl, BIHAIOINIAE Ha Hee.
OOpaTUMOCTh XUMHUYECKUX PEAKIUN U CIOCOObI CMEIICHUS
XUMHUYECKOTO PaBHOBECHS.

[IpocTtble U cnoxHbIE BenleCTBA. MeTalIbl 1 HEMETAILIBI.
['enetndeckue psapl MeTallia, HEMETalIa M TEPEXOIAHOTO
Metama. OKCUABl U THUIPOKCHUIBI (OCHOBAaHHWSA, KHUCIIOTHI,
ampoTepHbIe TUAPOKCHIBI), Comnu, 150.4 COCTaB,
kinaccupukanus U 0OLMe XMMHUYECKHUE CBOMCTBA B CBETE
TEOPHUH JICKTPOITUTHUECKOU TUCCOIUAIUH.

OcCyIecTBIAIOT TOUCK, 0TOOP U CUCTEMATH3AITHIO
nH(pOpMaIUK B COOTBETCTBUH C yUeOHOM 3aa4ei.
Knaccupumupyrot ypaBHeHUS XuMudeckux peakuuii. B OBP
ONPEACIISAIOT OKUCIUTEIb, BOCCTAHOBUTEIIb.

Co3/1a10T TBOPUYECKUE MPOCKTHI-MPE3EHTAIIMU IO TEMAM:
«Tunel XUMUYECKUX pEeaKHi B KU3HU YesioBeka», «OBP u
WX 3HAYEHUE B MIPUPOJIE U KU3HU YEIIOBEKAY.

Pemraror 3amaun.

Co3aaroT Npe3eHTalMI0 Ha TEMY: «XUMUYECKUE PEaAKIIUU
BOKPYT Hacy.

Pezeps (4 qaca)

Hroro (68 gacoB)

8 KJjacce (68uacos, 2 yaca B HejleJI10)
[TpakTdeckux paboT — 6, U3 HUX 2 — JoMalTHui 3KcriepuMeHT. JlabopaTopHbIx onbIToB — 35. KoHTponbHBIX pabot — 5.
Tema Bcezo Jlabopamopnvie Ilpaxmuuecxue Konmponvnuie
Lemoncmpayuu
Kypca uacos onbimol pabomuwl pabomuwl
Beenenue 5 J-1. Monenu pa3iauuHbIX MPOCTHIX U JIO-1. CpaBHeHue CBOICTB TBepabIX | I1P-1. [IpaBuna
CJIOKHBIX BEIIECTB. KPHCTAJUTMYECKHX BEIIECTB U PaCTBOPOB. TEXHHUKHU
J-2. Komekmus CTeKISTHHON JIO-2. CpaBHeHHe CKOPOCTH MCIAPSHHUs BOBI, Ojie- | 0€30IacHOCTH pu

XUMHUYECKOH MOCY/IbI.

J-3. Konnekuust MaTepHaioB ¥ U3/IETHN
13 HUX Ha OCHOBE JIFOMHHUSL.

J1-4. BzaumopeiicTBre MpaMopa ¢ KUc

KOJIOHA M 3THIOBOTO CIHMpTa ¢ (HIBTPOBAIBHOM
Oymaru.

paboTe B XUMHUYECKOM

KaOuHeTe. [Ipuémar
oOparteHus c
7a00paTOpHBIM

000pyI0BaHHEM u

Harpesa-




JIOTO! U IOMYTHEHHUE U3BECTKOBOM BO-
IBI.

TETHLHBIMH IPUOOPaAMHU.

Tema 1. AToMBI 9 -5, Mopemu aromoB xummueckux | JIO-3. MonenupoBaHue NpUHITUNA ICHCTBUS KonTponbsHas
XUMHUYECKUAX JIIEMEHTOB. CKaHUPYIOIIETO MUKPOCKOIIA. pabota Ne 1 o
3JIEMEHTOB J-6. [eprogmaeckas crucrema | JIO-4. M3rorornenue Mozieneii MOJICKyJ 1 OMHAPHBIX TeMe «ATOMBI
xummdeckux — anmementoB . W. | coemunenmii. XUMHYECKUX
Menieneera (pasHbie (hOPMBI). JIO-VS. Hsrorosnenue MOJIEIH, WUTIOCTPUPYIOLIEH SJIEMEHTOB)Y
CBOMCTBA METAJUTMYECKON CBS3H.
Tema 2. [IpocTteie 6 [-7. ITomyueHue o30Ha. JIO-6. O3HakoMIIeHHE C KOJUIEKIIMCH METaJIIOB. KonTponbsHas
BEILECTBA J-8. O6pasus! 6enoro u ceporo onoBa, | JIO-7. O3HaKOMJIEHHE C KOJUISKIMEH HEMETAILIOB. pabota Ne 2 o
6eoro 1 kpacHoro dgocdopa. teme «lIpocTeie
J1-9. HekoTophie MeTa/UTBI I HEMETAIIIBI BEIIICCTBa»
C KOJIMYECTBOM BellecTBa 1 MoJib.
J-10. MonsapHusIii 00beM Ta3000pa3HBIX
BEIICCTB.
Tema 3. Coemu- 15 J-11.  OOpasipl  OKcHAOB, KHCIOT, | JIO-8. O3HaKOMIIEHHE ¢ KOJUIEKIINEH OKCHIOB. I1P-2. Ananuz nouBsl 1 | KoHTpOnbHas
HEHUST XMMHYe- OCHOBAaHMH U COJIEH. JIO-9. O3HakoMIIEHHE CO CBOMCTBAMH aMMHMAaKa. BOJIBI (momarmuii | pabora Ne 3 o
CKHX DJICMEHTOB HO-12.  Mopemu  kpuctajummueckux | JIO-10. KauecTBeHHas peaxiyst Ha yIJIeKUCIBINR OKCTIEPHIMEHT). TeMe
pEIIeTOK XJIOpHJa HATpHs, ajimMasa, | ras. «CoennHeHus
oKcH- Aa yraepona (IV). JIO-11. Onpenenenune pH pacTBOPOB KUCIOTHI, [1P-3. IlpuroToBneHHe | XUMHYECKHX
-13. KucnorHo-iesiounble | Menoun U BOJIBI. pacTBOpa caxapa M pac- | BIIEMEHTOB)»
HHIUKATOPBI, M3MEHeHHe X okpacku B | JIO-12. Onpenenerue pH TMMOHHOTO U 0J0YHO- | YET €r0 MacCOBOM JIOJIH
Pa3IMYHBIX Cpefiax. TO COKOB Ha Cpe3e TUIO/IOB. . 5 B pacTBOpeE.
I-14. Yuusepcanbupiii uagukarop u | JIO-13. O3nakomienue ¢ KOJUIEKIMEN COTEH.
U3MEHEHHE ero okpacku B pasnuunbix | JIO-14. O3HakoMmieHHE C KOJUIEKLHMEH BELIECTB C
cpenax. lkama pH. pa3HbIM  THUIIOM  KPUCTAUIMYECKOM  PEHIETKH.
Wsroropnenue Mojenei KPHUCTALTHYECKUX
%GHICTOK. .
0O-15. O3HakomiIeHHE ¢ 00pa3L oM rOPHOI
MIOPOJIBI.
Tema 4. NU3me- 13 J-15. [Tpumepsr ¢muyeckux | JIO-16. IlpoxanuBanue Meau B IJIaMEHH T1P-4. Habnronenus 3a KontponbsHas
HEHUS, IPOHUC- SIBIICHUI: a) IJIaBieHue mapaduna; 0) | CIUPTOBKH. W3MEHEHMSIMU, pabota Ne 4 o
XOJISIINE C Be- BO3- TOHKa Moma wm Oensoinon | JIO-17. 3amemnienne Meau B pacTBOpe XJIopHa TIPOUCXOISIIAMH C TeMe
LIeCTBAMU KHUCIIOTBI; B) pacTBOpeHHe okpameHHbIX | Meau (II) sxenesom. ropsIel cBedol, u ux | «l3MeHeHwus,
coueii; 1) auddy3us TyIUCThIX BEIIECTB OITMCaHUE (JIOMAIIHUKA | POUCXOISIINE

C TOpSIIEH JTaMIIOYKA HAaKaJTMBAHUS.
J-16. [IpuMepbl XUMUYECKUX SIBJIE
HUI: a) ropeHue Maruus, ocgopa; 0)
B3aHMMOJIEHCTBHUE COJITHOM KHCIIOTHI C
MpaMOpPOM UJIM MEIIOM; B) IIOIy4YEHUE
rugpokcuga Mend (11); r) pactsopenue
IIOJy4YEHHOr'0 TUAPOKCHUIA B KUCIIOTaX;
1) B3aumozencTeue okcnaa meau (11) ¢
CEpPHOH KHCIIOTOH IIpU HAIPEBAHUU; €)
pa3iIoKeHUE IIEpMaHraHaTa KaJus; XK)
pa3yoXeHNe IIEPOKCUIA BOAOPOIaA C I10-
MOILBIO IMOKCHA MAPTaHLa U KaTaJla3bl
KapTo(erst Uik MOPKOBH; 3) B3aUMOJIEN
CTBHUE Pa30aBIEHHBIX KUCIIOT C METa/LIA-

MH.

SKCIIEPHUMEHT).
[1P-5. [pu3Haku
XUMHYECKUX PEaKIIH.

C BEIIECTBAMUY




T11P-6. Pemenue

KoHTpoJIbHasa

T'ema 5. PacTBO- 19 J-1'/. VictibITaHUE BEILIECTB U UX JIO-T¥. B3auMOgeNCTBUE paCTBOPOB XJIOpHIA
penue. PactBopsl. pPacTBOPOB Ha ANEKTPOIMPOBOTHOCTb. HATpUs U HETpATa cepedpa. SKCIIEPUMEHTAIIBHBIX pabota Ne 5 1o
3a1a4
CgoiicTBa pac- H-18. 3aBucumocTts anexkrponpoBonHo | JIO-19. Ilomydenne HEpacTBOpUMOro ruipokcugau | mo  teme «Cpoucrea | Teme «PacTBo
TBOPOB BJIEKTPO- CTU YKCYCHOM KHUCJIOTBI OT KOHLIEHTpa | B3aUMOJIECHCTBHUE €r0 C KUCIOTaAMHU. pPacTBOPOB BJIEKTPOIN | peHue. PacTtBo
JINTOB. LIHH. JIO-20. BzaumoneiicTBre KUCIOT C OCHOBAaHUSMH. | TOB pel. CBoiicTBa
A1-19. JIBixenne OKpaLICHHBIX HOHOB B| JIO-21. B3anMoneiiCTBHE KUCIOT C OKCHAAMHE Me PacTBOPOB ANEK
3JIEKTPUYECKOM II0JIE. _ | Tamios. . TPOJIHTOBY.
J-20. BzanmopeticTeue muHKa ¢ cepoid, | JIO-22. BzanMoaeicTBIE KUCIOT ¢ METaJIAMH.
COJISIHOM KUCIOTOM, xytopuaoM meau (11). | J10-23. BzanmopericTBue KUCIIOT ¢ comsiMu. J10-24.
MU-21. 1'opeHue Maraus. B3auMmoaencTBue 1eno4en ¢ KUCIOTaMHU.
J1-22. BzaumoeicTBrE XJIOpHOM U ce JIO-25. BzaumoaeiicTeue 1enoveil ¢ OkCugaMu
OBOJOPOTHOM BOJIEI. HCMCTAJIJIOB. . .
p p JIO-26. BzaumopeiicTBre meodeii ¢ COJsIMU.
JIO-27. 1lomy4yeHue 1 CBOMCTBA HEPACTBOPUMBIX
OCHOBAHMH.
JIO-28. B3zanMopaencTBue OCHOBHBIX OKCHJIOB C
KHCJIOTaMHU.
J10-29. B3anmoaeiicTBe OCHOBHBIX OKCHUIIOB C BO-
JIOH.
JIO-30. B3aumMoaeicTBHE KMCIOTHBIX OKCHOB C
LIEeJI0YaMH.
JIO-31. B3aumoaeicTBHE KMCIOTHBIX OKCHOB C
BOJIOM.
JIO-32. B3aumopeicTBue cojiei ¢ KHCIOTaMM.
JIO-33. B3aumMoeincTBre COIEN CO NICIIOUYAMHU.
J1O-34. B3aumoieiicTBue conen Mexay CoOO.
JIO-35. BzaumozeiicTBre pacTBOPOB COJIEN C METaII-
JIaMH.
Pezeps 1
Htoro 68 22 35 6 5
9 KJjacc (684acos, 2 yaca B HeJeJII0)
[TpakTnaeckux pabot — 4. Jlaboparopabix onbIToB — 41. KoHTpOIpHBIX padboT — 5.
Tema Bcezo Tenoncmpayu JlabopamopHvie Ilpaxmuueckue Konmponvuule
Kypca yacos Pay onvlmvl pabomwl pabomwl
Beenenune 10 J-1. Paznmuunsie popmsl Tabmmms! /. JIO-1. Tony4enue THAPOKCHAA IMHKA U MCCIIeIOBAaHUE KontponbHas

N. Menneneena.

-2, Mogaenu aToMOB 3JIEMEHTOB
1-3-ro nepnooB.

J-3. Monenbs CTpoeHus 3eMHOTO 111a-
pa (TomepevHbIi pa3pes).

J-4. 3aBUCUMOCTb CKOPOCTH
XUMHYCCKOMN PeaKIu OT IPUPOJIbI
pearu

€r0 CBOMNCTB.

JIO-2. MopaenupoBanue noctpoenus llepuoandeckoit
CHCTEeMbI XUMHYECKUX AteMeHToB /1. M. Menpeneena.
3amenieHne JKeNIe30M MEOu B PacTBOpE

JIO-3.
cynbdara memu ( 1I).

JIO-4. 3aBUCHUMOCTH CKOPOCTH XUMHUYECKON peaKnu

pabota Ne 1 o
TeMe
«BBenenue»




PYIOLIMX BELIECTB.
H-5. 3aBHUCUMOCTD
XUMHYECKON
KOHIICHTPAIIH
BEIIECTB.

J-6. 3aBUCUMOCTh CKOPOCTH
XMMUYECKOM peakuuu OT IUIOIAAn
COIIPUKOCHOBEHUS pearupyronmx
BEIIECTB («KUISLIUN CIIOW»).
H-7. 3aBHCHUMOCTD
XUMHYECKON
TeMIepaTypsl
BEIIIECTB.
[-8. T'oMOreHHbII W reTepOreHHbIN
KaTaJlu3bl.

[-9. ®epmeHTAaTUBHBIN KaTaaus.
J1-10. Uarubuposanmue.

CKOpOCTH
peaxiu oT
pearupyommx

CKOPOCTH
peaxiu oT
pearupyomnmx

OT TPHUPOABl PEArHpyIOUIMX BEIIECTB Ha NpUMEpe
B3aMMOJCHCTBUS KHCIIOT C METaJJIaMH.

JIO-5. 3aBHCHMOCTH CKOPOCTH XUMHUYECKOH peakiuu
OT KOHIIEHTPallMd pEarupyrollux BeIIeCTB Ha IpH-
Mepe B3aUMOJEHCTBUS IIMHKA C COJSHOW KHCIOTOM
Ppa3IMYHON KOHIIEHTPAIIUH.

JIO-6. 3aBHCHUMOCTb CKOPOCTH XMMHYECKOW peakLuu
OT TIUIOIIAAM  CONPUKOCHOBEHHUS  PEarupyrollux
BEILIECTB.

JIO-7. MogenupoBanue «kursiero ciosi». JIO-8.
3aBUCUMOCTh CKOpPOCTH XHMHYECKOW pEaKIuu OT
TEMIIEPATypbl PEArupyroIluX BEIIECTB HA IpUMEpe
B3auMoaencTBus okcuaa menu ( II) ¢ pactBOopom
CEPHOM KUCJIOTHI PA3JIMYHON TEMIIEPATYPHI.

JIO-9. Paznoxxenue nepokcuaa BOIOPOAA C IOMOIIBIO
okcuyia mapranmna (IV) u karanassl.

JIO-10. ObHapy>xeHHe KaTana3bl B HEKOTOPBIX ITHIIIe-
BBIX IIPOAYKTAax.

JIO-11. MarubupoBanue B3aMMOACHCTBUS KUCIIOT C
METaJUIAMH YPOTPOIIMHOM.

Tewma 1. Metanms! 16 J-11. O0pa3ibl MIETOYHBIX U JIO-12. B3aumoneiictBue pactBopoB kucioT u cojieid | [IP-1.  Pemenune | KonTponbHas
IeT0YHO3EMENTFHBIX METAJIIOB. C MeTaJUTaMH. SKCIIEPUMEHTATBH | paborta Ne 2 o
J-12. O6pa3ub! crutaBoB. JIO-13. O3HakoMIIEHHE C pyJaMH JKenesa. BIX 3a/1a4 Ha pac- TeMme «Metai-
H-13. B3aumopaeicTBre HaTpusl, JIO-14. OxkpamuBaHue IMJIaMEHU COJISIMHM IIEJIOYHBIX | TTO3HABAHHE U JIBI U UIX CO-
JIUTHS U KaJIBIHS C BOJIOM. METAaJIJIOB. MOJTy9eHue eMHEHUSD)
J-14. BzaumopeicTBre HATPHS U JIO-15. B3aumMogaeiictBue xanplug ¢ Bomoil. JIO-16. | coenuHeHui
Maraus ¢ KUCIOPOJIOM. [lomyueHnne ruApOKCHAA KalbIUs W WCCIEAOBAHUE | METAIOB
H-15. B3aumoaeicTBre METaNIOB C €r0 CBOMCTB. (2 gaca).
HEMETaJTAMH. JIO-17. TlomyueHwe THUAPOKCHAA ATIOMUHUS U
H-16. IlonyyeHue ruAPOKCUIOB KeJle- | HCCIEIOBAHUE €T0 CBOMCTB.
3a (1) u (1I). JIO-18. BzanmoeiicTBre Kenes3a ¢ COMTHOM KUCIIO-
TOH.
JIO-19. Ionyuyenne runpokcuaos xenesa (I1) u (I1I)
Y U3y4YeHHE UX CBOMCTB.
Tewma 2. Heme- 28 J-17. O6pasiisr ranorenoB — mpocteix | JIO-20. [lomyuenue u pacro3HaBaHue BOJOPOIA. I1P-2. Pemenne
TaJUTBI BEIIECTB. JIO-21. UccnenoBanre MOBEPXHOCTHOTO HATSKEHHS 9KCIIEPUMEHTAIbH

J1-18. B3zaumopeiicTBIE TallOTeHOB C
HaTpHUeEM, C aJJlOMUHUEM.
J1-19. BeitrecHeHue xiaopoM Opoma

BOJIBI.
JIO-22. PacTBOpeHME EpMaHTaHaTa Kaluus WA MeA-
HOT'0 KyIiopoca B BOJIE.

BIX 3371a4 IO TeMe
«Iloarpynmna rano-
TEHOBY.




WK UOJA U3 pacTBOpoB X coneil. JI- | JIO-23. I'maparanus o6e3BoskeHHOTO cynbdara menu | [1P-3. Pemenne
20.  BszammopeiictBue  ceper ¢ | (lI). OKCIIEPUMEHTAIBH
MeTaljaamH, BOJIOPOAOM u | JIO-24. UsroroBneHne TAIICOBOTO OTIIEYATKA. BIX 33714 IO TeMe
kucioponoM. /1-21. Bzaumoneiictue | JIO-25. O3HaKOMIIEHHE C KOJUICKITUEH OBITOBBIX «lloarpynna kuc
KOHIICHTPHUPOBAHHOMH a30THOM | uIbTPOB. J0poaa.
KHUCJIOTBI C MEJIBIO. JIO-26. O3HaKkoMIIEHHE C COCTABOM MHHEPaJTbHON I1P-4. Ilonyuenue,
[A-22. TlorjomeHue yrieM pac- | BOJBIL coOupanue ® pac-
TBOPEHHBIX BEIIECTB MM rasoB. | JIO-27. KayecTBeHHAs peakiys Ha TalOTCHHUI-HOHBI. no3HaBaHue ra3oB. | KoHTponpHas
Boccranosienne menu u3 ee okcuma | JIO-28. ITomydenue u pacrio3HaBaHHE KUCIOPOIA. pabora Ne 3 o
yrJaeMm. JIO-29. I'openue cepbl Ha BO3LyXe U B KUCIOPOZE. teme «Ilox-
H-23. O6pasupsl npupoansix | JIO-30. CeolicTBa pa30aBIeHHON CEPHON KHCIOTHL TpyIIa rano-
CoelMHEHMH Xjopa, cepsl, (ocdopa, | JIO-31. U3yueHue CBONCTB aMMHaKa. TCHOB U
yriie- poJia, KpEMHHUA. JIO-32. Pacmmo3HaBaHue coIeii aMMOHHSL. KHUCJI0pOAa»
J-24. OOpas3usl Baxsedmux g | JIO-33. CBoiicTBa pa30aBICHHOW a30THOW KUCIIOTHI.
HApOJHOro XossiictBa cynbdaros, | JIO-34.  BszaumMoneicTBHE  KOHIEHTPHUPOBAHHOM
HUTPATOB, KapOOHATOB, hocharTos. a30THOM KUCIOTHI ¢ Mebto. JIO-35. 'openne
J-25. OOpasupl crekia, KepaMHKH, | (ocdopa Ha BO3AYyXE U B KHCIOPOJIE.
LIEMEHTA. JIO-36. PacnoznaBanue docdaros.
JIO-37. 'openue yriis B KUCIOPOJIE.
JIO-38. IlonyueHre yroibHOU KUCIOTH U U3YUCHHE
€€ CBOWCTB.
JIO-39. Ilepexon kapOOHATOB B THAPOKAPOOHATHI.
JIO-40. Paznoxenue rupokapOoHaTa HaTpHs. KonTponbHas
JIO-41. Ilony4yeHue KpeMHEBOH KUCIOTHI U U3yUYEHUE pabora Ne 4 mo
€€ CBOMCTB. TEeME
«Hemerainepy
Tema 3. 10 KontponbHas
O060011IEHNE pabora Ne 5 3a
3HaHUH 0 XUMUHU KYpPC OCHOBHOM
3a Kypc HIKOJIBI
OCHOBHOM
HIKOJIBI.
Pezepn 4
Utoro 68 25 41 4 ?




Ipunoxenus

KOMILIEKT OBOPYJIOBAHUS JIJ151 OCHAIIIEHUSI KABUHETA XUMUH B OCHOBHOM IIKOJIE

Jl — neMOHCTpanMOHHbIE TTOCOONS, IPUOOPETAIOTCSA B OHOM 3K3EMILLAPE.

P — pazmarounoe obopynoBanue, nprodperaercs — 1 3K3eMIUTAp Ha 2-X YYaIlIuXCs B OCHOBHOM IIKOJIE TIPH 0a30BOM

W3yYeHNH TmpeaMmera. HaOopsl XHMHYECKHMX pEakTHBOB mpuoOperaroTcss w3 pacdera | Habop mis
ACMOHCTPALMOHHBIX OIBITOB U YYCHUYCCKOI'O 3KCIICPUMCHTA. OHnu UMEIOT 0003HAYEOHMS ,Z[/P

Ne HanmeHnoBaHne 00BbEKTOB U Kon-
CPEICTB MaTepPHAIBLHO-TEXHUIECKOTO O0eCTIeueHUS BO
1 2 3

Y4yeOHbIe MOCOOMA HA MEYATHOH OCHOBE
1 IInakar «Ilepuoanyueckas cucTeMa XUMHYECKUX 3JIEMEHTOBY Dl
2 [Tnakat «IIpaBuna TexHUKH 0€30MACHOCTH pl|
3 [Tnakat «PacTBOpUMOCTB COJIEM, KUCIOT U OCHOBAaHUW B BOJIE» Pl
4 ITopTpeThl yUeHBIX-XUMHUKOB pil|
5 Kommuekt makatoB «CTpoeHHE BEIecTBay pl|
6 Kommnekt mnakatoB « X UMHYECKUE PEAKLIUID) pil|
7 Taomuua «KonnuecTBeHHBIE OTHOIIEHUS B XUMUW) I
KoMIuIeKT TeXHH4eCKUX CpeACTB 00yyeHust
1 MynbTUMEIUHHOE OCHAIICHNE KaOMHeTa (KOMITBIOTED, KOJIOHKH 3BYKOBBIC) Pl
2 MynbTHMETHATIPOEKTOP i
3 WuTepakTuBHAS AOCKa pl|
JKpPaHHO-3BYKOBBIE NOCOOHNSA (MOTYT ObITh B IU(POBOM M KOMIIbIOTEPHOM BH/I€)
1 Kommutekt BuaeouabpMOB 10 HEOPTaHMYECKOW M OPTaHUIECKOH XUMUHT pil|
2 WuTepuer I
Mogaean
1 IKOMHHCKT MOJeNIel KPUCTALTHISCKUX PEIIETOK CO CTEPKHAMHU (ME/b, MarHUM, aIMa3) ‘ I

Y4eOHO-paKkTHYECKOe U y4eOHO-1a00paTopHOe o6opyaoBanue. [Ipn6opsbl, HAaGOpbI MOCyAbI
J1a00paTOPHBIX NPUHAJIEKHOCTEH 1)1 XMMHYECKOr0 IKCIIEPUMEHTA 00111ero Ha3HaYeHHus

‘AnnapaT JUISL TUCTUJLUISIIAN BOJBI

| A

JdemMoHcTpallMOHHBIE

Habop neraneii a1 MOHTaka yCTaHOBOK, MILTFOCTPUPYIOMINX XUMUYECKUE MTPOU3BOJICTBA

A

TaTtuB ans IeMOHCTPAIMOHHBIX Mpodupok [1X-21

I~

w

Hab6op ¢nakonos (250-300 mu 11st XpaHEHUS] pAaCTBOPOB PEaKTHBOB)

I~

Crnennann3upoBaHHbIe TPUOOPHI U aNNAPaThI

Anmnapart Ajig NpoBeIeHUs XUuMU4Yeckux peakiuii AIIXP

Ha6op IJId OIIBITOB IO XUMUH C BJIEKTPUICCKUM TOKOM

HpI/I60p I AEMOHCTpPAIM 3aKOHA COXPAHCHUS MACChI BCIICCTB

[Ipubop 11 AeMOHCTpAIH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakiiuil OT YCIOBUI

IIpubop 11 OKUCIIEHUS CIMPTA HAJ MEIHBIM KaTaJln3aTOPOM

[Tpubop u1st ONpeeNneHns CoCTaBa BO3ayxa

HpI/I60p JJI TOJTYyYCHUS TaJIONAAJIKAHOB U CIIOKHBIX 3(1)I/IpOB

[Ipubop s cobupanus 1 XpaHEHUS ra30B

O O N O O | W N|

IIpubop I MOTy9YeHHS Ta30B JTa00paTOPHEII

[N
o

IIpubop g momyyeHust pacCTBOPUMBIX TBEpIbIX BemecTB [IPB

I=IB=ID=ID=ID=1D=l D=l P=1D=lP=

KoMnjiekThl JJIH .]'laﬁOpaTOpHI)IX ONBITOB U MPAKTHYCCKHUX 3aHATHH MO0 XUMHH

Ha6op oCyabl 1 HpI/IHaI[JIe)KHOCTeﬁ JJId YYCHUYCCKOIO 3KCIICPUMCHTA

)

Habop 6anok i XxpaneHust TBEpAbIX peakTuBoB (30-50 M)

)




3 Habop cknsnok ((1akoHOB) U1 XpaHEHHsI PaCTBOPOB PEAKTHBOB P
4 Ha6op npobupok (ITX-14, ITX-16) P
5 Crmprosku (50 M) P
6 [Tpubop ass moryyeHus ra3oB P
7 TaruB nabopatopuslii xumudeckuit HIJTX P
Konnexuuu
1 |Amomunuit P
2 |Mertamibl u criaBbl P
3 |YyryH u crajib P
4  |MwuHepalbl ¥ TOPHBIE TIOPOIBI — CBIPHE AT XUMHUIECKOM MMPOMBIITUICHHOCTH P
5 |Crexiio 1 u3eNus U3 CTEKIA P
6 |Ilxana TBepmoctu P
7 |HedTs u BaxkHEHIIINE POITYKTHI €€ epepadoTKu P
8 |KameHHBIH yroib U IPOIyKTHI €T0 IepepadoTKH P
9 |Tommuso P
10 |I[Imactmaccel P
11 |Bosokna P
12 |Kayuyk P
XuMHYecKHe peakTUBbI H MATEPUAIIBI
1 |Habop Nel OC «Kucnotsi» J1/P
2 |Habop Ne2 OC «Kucmotem» J1/P
3 |Ha6op Ne3 OC «I"'uapokcumbi» J1/P
4 |Ha6op Ne4 OC «Oxcuapl METaIIOB) J1/P
5 |Habop Ne5 OC «MeTtamnbn» J1/P
6 |HabGop Ne6 OC «lllenmounbie U MET0YHO3EMENHHBIE METAILTBDY I
7 |Habop Ne7 OC «OrneonacHble BEIIECTBaAY pi|
8 |HaGop Ne8 OC «l"aoreHsn» pi|
9 |Hab6op Ne9 OC «I"anoreHuisn J1/P
10 |Ha6op Nel0 OC «Cynbdatsl. Cynbputsl. Cynbhuasn J1/P
11 |Ha6op Nell OC «KapboHaTs» J1/P
12 |Ha6op Nel2 OC «®ocdatsl. CHUIHKaATBD J1/P
13 |Ha6op Nel5 OC «CoenuHeHus Xpomar pl|
14 |Ha6op Nel6 OC «Hutpats» pi|
15 |Ha6op Nel7 OC «MHaukaTopb» J1/P
16 |HaGop Nel8 OC «MwuHepalibHbIe YI0OPEHHUS» J1/P




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

YueOHO-MeTOAMYECKOE O0ecTIeueHne

0O.C.I'abpuensn, Xumus 8 kinacc: YUeOHHK JUTst 0011e00pa3oBaTeNbHEIX yupexaeHui. - M.: IIpocBenienue,

2019.

O.C.I'abpuensn, Xumus 9 knacc.: Y4eOHHK U1 00Ie00pa30BaTELHBIX YUpEKIeHHN. - M.
[Tpoceemenue, 2019.

T'abpuensu O.C. [Iporpamma xypca xumun i 8-11 kiaccoB 00me00pa3oBaTENbHBIX YUPEKIACHAH, -
M.: Jlpoda, -2017

Bcepoccuiickast mpoBepouHasi padora. Xumusi: 8§ KJ1acc: IPaKTHKYM O BBHITIOJHEHUIO THITOBBIX
samanuii. ®I'OC / A.B. Kynmoa, A.C. Kopomenko. — M.: U3garenbctBo «k3ameny, 2018. —
72 c. (B 2IIEKTPOHHOM BHJIEC)

KoHnTtponbabie nusmepurenbubie Mmatepuainbl. Xumus. 8 kinacc. PI'OC / A.C. Kopomenko, A.B.
SmykoBa. — M.: U3narensctBo «OK3amen», 2016 — 95 c. (B 37eKTpOHHOM BHUJIE)

Xumus: 8 kmacc. Pabouas terpanp k yueOnuky O.C. I'aGpuensna "Xumus. 8 kmacc" (¢ Tecto-
BbiMHU 3aianusiMu EI'D). ®I'OC / I'abpuensn O.C., Cnaakos C.A. — M.: JIpocda, 2013 — 208 c.
(B 2JIEKTPOHHOM BHJIC)

Xumus: 8 kiacc. Terpanb s 1a00paTOPHBIX OMBITOB M MPAKTHYECKUX padboT K yuebnuky O.C.
[Na6puensina «Xumus. 8 kinacey ®I'OC / O.C. IN'abpuensan, A.B. Kynmosa. — M.: [Ipoda, 2014. -
96 c. (B 27IEKTPOHHOM BH/IC)

Pabouas Terpanp no xumuu: 8 kinacc: k yueOHuky O.C. I'abpuensna «Xumus. 8 knace». PI'OC
/A 1. Mukutiok. — M.: Dk3amen, 2015 —126 c. (B 3JI€KTPOHHOM BH/IE)

Tetpaab 11t olleHKM KadecTBa 3HaHUU mo xuMuu K yueOHuky O.C. 'aOpuensna «Xumus. 8
kiacey ®I'OC / O.C. I'abpuensn, A.B. Kynmosa. — M.: lpoda, 2015. — 107 ¢. (B 37eKTpOHHOM
BHJIC)

KoHTpoiibHBIE U caMOCTOATENbHBIE pa0OTHI 110 XUMHH: 8 Kiace: k yueonuky O.C. ['abpuensna
«Xumus. 8 knacey GI'OC / H.C. [TaBnoBa. — M.: UznatenscTBO «OK3amen», 2015 — 253 c. (B
AJIEKTPOHHOM BUJIE)

Xumus: Jluarnoctuueckue paboThl. 8§ KII.: yuyeOHO-MeTonudeckoe mocodue k yueOHuky O.C.
INabpuensna «Xumus. 8 kimacey ®I'OC / A.B. Kynmoa. — M.: [Ipoda, 2015 — 128 c. (B aiek-
TPOHHOM BH/JIE)

Tectel mo xumuu: 8 ki1.: Beegpenne. AToMbl XUMHUECKUX 3eMeHTOB. [IpocTeie BemecTBa. Co-
eIMHEHUs] XMMUYeCcKHX 31eMeHToB: K yueOHuky O.C. 'abpuensna «Xumus. 8 kmace» ®I'OC /
M.A. Ps6oB. — M.: U3natenbcTBO «OK3amen», 2015 — 126 c. (B 27I€KTPOHHOM BH/JIE)

Tectel no xumun: M3mMenenus, npoucxoduue ¢ BeuectBaMu. PactBopenue. PactBopsl. Peak-
M MOHHOTO OOMEHa M OKHCJIHUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU: 8 KJIAcC: K Y4eOHUKY
O.C. l'abpuensana «Xumus. 8 knace» ®I'OC / M.A. Pa6oB. — M.: H3narenscTBO «DK3aMeH»,
2016 — 109 c. (B 27IEeKTPOHHOM BH/JIC)

Bcepoccuiickas mpoBepouyHas paboTa. Xumus: 9 Kiacc: MPaKTUKYM IO BHITOJTHEHUIO TUTTOBBIX
sananuii. ®I'OC/A.B. Kymora, A.C. Kopomenko. — M.: M3nparensctBo «Ik3ameny, 2018. — 80
C. (B DIIEKTPOHHOM BUJIE)

Xumus: 9 knacc. Pabouas terpaap k yuebnuky O.C. 'abpuensna "Xumus. 9 xmacc” (¢ Tecto-
BbIMU 3amanusiMu EI'D). ®I'OC /Ta6puensa O.C., CnagkoB C.A. — M.: [Ipoda, 2014 — 221 c. (B
AIIEKTPOHHOM BUJIE)

PaGouass terpame mo xumuu: 9 kmacc: k ydeonuky O.C. abpuensna «Xumus. 9 kiaccey.
OI'OC/A. . Mukutiok. — M.: Ok3amen, 2014 —144 c. (B 27I€KTPOHHOM BHJIE)

Terpanp s OLIEHKHM KadecTBa 3HaHUUM mo XxuMuu K yueOHuky O.C. 'aGpuensna «Xumwus. 9
kiacey OI'OC/O.C. I'abpuensan, A.B. Kynmosa. — M.: lpoda, 2014. — 111 c. (B 31eKTpOHHOM
BU/JIE)

Xumus: 9 knace. TeTpaab A1 J1a0OpaTOPHBIX OMBITOB M MPAKTUYECKUX paboT k yueoHuky O.C.
INa6puensna «Xumus. 9 xknace» ®I'OC/O.C. I'abpuensH, A.B. Kymmosa. — M.: [Ipoda, 2014. -
112 c. (B 27€KTPOHHOM BH/IE)

Huarnoctuueckue padotsl. Xumus. 9 kinacc. ®I'OC / H.C. IlaBnoBa. — M.: U3narenscTBo «OK-
3amen», 2017. — 64 c. (B 2JIEKTPOHHOM BHUJIE)

XuMHs B TECTax, 3ajadyax U ynpaxHeHUAxX. 9 kiacc: yuebHoe nocodbue k yueonuky O.C. I'ab-
puensiHa / O.C. I'abpuensn, T.B. Cmupnoa, C.A. Cnagkos. — M.: [Ipoda, 2018. - 286

Xumus. 9 knacc. KontponeHsle u npoBepounbie padoTsl k yueOHuky O.C. I'aOpuensHa «Xu-
Mmus. 9 kiace»: yaeonoe mocodbue ®I'OC/ O.C. IN'abpuensn, I[1.H. bepeskun, A.A. YmakoBa u



ap. — M.: JIpoda, 2013 — 236 c. (B 2I€KTPOHHOM BHUJIEC)

22. Tectsl o xumun: 9 ki.: Hemeramnel. O0001eHre 3HAHUN 110 XMMHUH 332 KYPC OCHOBHOM IITKOJIBI.
[ToaroroBka k OCHOBHOMY TrOCYAapCTBEHHOMY 3k3aMeHy: K yueOHuKy O.C. ['abpuensna «Xu-
Mmus. 9 xkiace» @I'OC/ M.A. Psa6oB. — M.: M3natenbctBo «Ok3amen», 2016. — 141 c. (B anek-
TPOHHOM BH/JIE)

23. I'padnueckrie AMKTAHTHI IO XUMHH: pabodas TeTpanb. 9 kimace. PI'OC — M.: BAKO, 2017. —
112c.

24. Tekymuii U UTOTOBBIM KOHTPOJIb IO Kypcy «XuMusi» i1 9 kiiacca 001eo0pa3oBaTesIbHBIX Op-
raam3amuii. ®I'OC / U.U. HoBommuckwuii, H.C. HoBommackas. — M.: OOO «Pycckoe ciioBo —
yaeOHuK», 2018. — 192 c.

JIMTEPATYPA JIJISI YUUTEJIA

1 AsumoB A. CtpoutenbHblii Matepuan Bcenennoii. Best [Mamaktuka B Tabnune Menaeneesa. /
I[1ep. c anrn. A.W. llImenesa. (Hayuno-nomynsipuas 6ubnuoreka). — M.: Lentpnonurpad, 2008.
— 269 c. (B 37IEKTPOHHOM BUJIE)

2. Anexcunckuii B.H. 3anumarensubie onbiTel o xumuu: Kuaura s yuutens. — M.: TIpocsemie-
Hue, 1995. — 96 c. (B 37E€KTPOHHOM BH/JIC)

3. Anuk6eposa JL.IO., Pykk H.C. [lone3nas xumus: 3agaun u ucropus. — M.: Ipoda, 2008. —
192c. (B 27E€KTPOHHOM BH/JIC)

4. AcmonoB A.I'. CucteMHO-IeSTeNbHOCTHBIN MOJIX0/A K pa3paboTKe CTaHJapTOB HOBOTO MOKOJIE-
Husa. M.: [legaroruka, 2009 (B 371eKTPOHHOM BH/JIE)

5. TopkoBenko M.IO. Iloypounsie pazpabotku o xumun. 9 kinace. M.: BAKO, 2018

6. KontponsHO-n3MeputenbHabie Matepranbl. Xumus. 9 kiacce / E.H. CrpensaukoBa. M.: BAKO,
2014 (B 2EKTPOHHOM BHJIC)

7. JleonroBuu A.B., CaBBuue A.C. UccnenoBaTenbckasi U MPOEKTHAsI pad0OTa IIKOJIbHUKOB. 5-11
knaccsl. M.: BAKO, 2014 (B 27€KTpOHHOM BUJIE)

8 IMuuyruna I'.B. Curyaunonssie 3aganus mo xumud. 8-11 xmaccel. M.: BAKO, 2014 (B anex-
TPOHHOM BH/JIE)



puioxenue 1.
KPUTEPUU OLIEHUBAHUS PASJIMYHBIX MPOBEPOYHBbIX PABOT

[Tpu oueHke yuyeOHBIX JOCTHKEHHMM y4allluXcsl MPUMEHseTCsl KpuTepuaibHas CUCTeMa olle-
HUBaHUS 0 MATHOALHOM ITKaje (0TMeTKa «1» He cTaBUTCS):

Kpurtepun omeHKH NMPOEKTHOI M HCC/IeI0BATEIbCKOH PadoThl pa3pabaThIBAIOTCS C y4E-
TOM LI€JIEH U 33Ja4 MPOEKTHOM JESITEIbHOCTH HA JJaHHOM 3Tare oOpa3oBaHus. HIuBUAYyanbHBIN
IPOEKT 1e1eCO00Pa3HO OIIEHUBATH 10 CIEAYIOLUM KPUTEPHUSIM:

1. CiocoOHOCTh K CaMOCTOSATEIHHOMY NPHOOPETEHUIO 3HAHWA U PEIICHUI0 mpodiem,
MPOSBIISIONIASCS B YMEHUU MOCTaBUTH MPOOJIEMY U BbIOpaTh aJeKBAaTHBIE CIIOCOOBI €€ pelleHus,
BKJIIOYass TIOUCK M 00paboTKy uHpopmanuu, (HOpMyTUpOBKY BBIBOJOB H/HIM OOOCHOBAaHHE U
peanu3anui/anpodalrio MPUHATOTO pelleHus, OOOCHOBaHHWE U CO3JaHUE MPOrHO3a, MOJEIH,
MakeTra, 00beKTa, TBOPUYECKOTO pEelIeHUs] U T. M. J[aHHBIM KpUTEepuil B LI€JIOM BKIIIOYAET OLEHKY
c(hOpMUPOBAHHOCTH MMO3HABATEIHHBIX YUEOHBIX JEHCTBUH.

2. ChopMupOBaHHOCTh TMPEIMETHBIX 3HAHUA M CIOCOOOB JEWCTBUH, MNPOSBISIOMIAsACT B
YMEHUHU PaCKpBITh COAEp)KaHUE paboThl, TPaMOTHO M OOOCHOBAaHHO B COOTBETCTBUU C
paccmaTpuBaeMoil mpoOIeMO/TeMOM HCITOTh30BaTh MMEIOIIINECS 3HAHUS U CIIOCOOBI ICHCTBUH.

3. ChopMUpPOBaHHOCTH PETYISATUBHBIX NEHCTBHUM, MPOSBISIONIASCS B YMEHHH CAMOCTOSITENIEHO
IUIAHUPOBAaTh W YIPaBIJISITh CBOEH I03HABATENbHOW JAESATEIBbHOCTHIO BO BPEMEHH, HCIIOJIb30BATh
pPECYpPCHBIE BO3MOXHOCTH JUISl JOCTHXKEHHS IeJIel, OCYIIECTBISITh BHIOOP KOHCTPYKTHBHBIX
CTpaTeruil B TpyJHBIX CUTYaIUsX.

4. ChopMUPOBAaHHOCTh KOMMYHHKATHUBHBIX JIEHCTBUHM, MPOSBIAIOMIAACI B YMEHUHU SICHO
U3JIO)KUTh U OPOPMUTH BBHIIOJHEHHYIO PalOTy, MPEACTaBUTh €€ Pe3yJbTaThl, APIyMEHTUPOBAHHO
OTBETUTH HA BOIIPOCHI.

MaxkcruMaibHas OlIeHKa M0 KaKIOMY KPUTEpUIO HE JOJDKHA MpeBbimath 3 0amioB. [Ipu Takom
MOJXO0J€ JIOCTHKEHUE 0a30BOr0 YpOBHSA (OTMETKa «YyIOBJIETBOPUTENIBHO») COOTBETCTBYET
NOJy4YeHUI0 4 TMepBUYHBIX OaioB (MO OJHOMY Oauly 3a KaKAbI M3 YeTHIPEX KpUTEPHUEB), a
JIOCTUKEHHE TIOBBIIIEHHBIX YPOBHEH COOTBETCTBYET IIOJy4€HUIO 7—9 TNepBUYHBIX OaIoB
(oT™meTKa «xopoiro») uin 10—12 nepBUYHBIX 0aI0B (OTMETKA «OTIUYHOY).

Kpurtepun ouieHKH yCTHOr0 OTBETA.

OtMmeTKa «5» CTaBUTCS, CCIH:

v/ OTBET TOJIHBIHM U MPABHIBHBINA Ha OCHOBAHUHU H3yYEHHBIX TEOPHIA;

v/ Marepuaj U3JI0KeH B JOTUUECKOM MOCIEI0BATENLHOCTH, JTUTEPATYPHBIM A3BIKOM;

v OTBET CAMOCTOSATEIBLHEIIA.

OtBeT «4» CTaBHUTCA, €CIIU;

v/ OTBET MOJIHBIHA U IPAaBUIBHBIA HA CHOBAHUH W3yYEHHBIX TEOPHIA;

v MaTepHa U3JI0KEH B ONPEICIICHHOM JIOTHYECKON ITOCIIEI0BATENLHOCTH, IIPH ATOM JOIYIIEHBI
JIBE-TPH HECYIIECTBEHHBIE OLTUOKH, UCTIPABICHHBIE 110 TPEOOBAHUIO YUUTES.

OtMmeTKa «3» CTaBUTCS, €CIH:

v/ OTBET MOJIHBIH, HO IIPH YTOM JIOMYIIIEHA CYIECTBEHHAsK OIINOKa;

v\ WM OTBET HETOJHEIN, HECBI3HBIN.

OT1MmeTKa «2» CTaBUTCS, €CITH:

v’ pu oTBeTE OOHAPYKEHO HEITOHUMAHHUE YYAIUMCS COJIEPIKAHUsS YIeOHOT0 MaTepHaa;

v WM JIONYIIEHBI CYIIECTBEHHBIE OMMOKH, KOTOPBIE YJaIlUics HE MOKET MCIPABHUTH IIPU
HaBOJSIIITUX BOMPOCAX yUUTEIS;

v’ 1m00 IpU OTCYTCTBUM OTBETA.

Ouenka J’KcNepUMEHTAJBLHBIX yYMeHMi. OleHKa CTaBUTCS Ha OCHOBAaHWW HAOJIOJCHHS 3a
y‘IaH_II/IMI/ICSI B XO€ BBITIOJTHCHUA HpaKTquCKOﬁ pa6OTBI W IIMCBMCHHOT'O OTUECTA 3a pa60Ty.
OTMeTKa «5» CTaBUTCS, €CIU:



paboTa BBITIOJIHEHA MTOJTHOCTHIO U 03 OMMOO0K, C/CIaHbl TPaBUIIbHBIC HAOIOICHUS U BHIBOJIBI,

HKCIIEPUMEHT OCYILECTBJICH IO TUIAHY C YYETOM TPeOOBaHMI TEXHUKH OE€30MACHOCTH M MPABUI

paboTHI C BEIIECTBAMHU U 000PYIOBAaHUEM;

v IpOSBJIEHBI OPraHM3alMOHHO - TPYAOBHIE YMEHUS, HOAAEPKUBAIOTCA YKCTOTA M MOPSIOK Ha
pabodeM MecTe, SJKOHOMHO HCIOJIB3YIOTCS PEAKTHBBIL.

OtMmeTKa «4» CTaBUTCS, €CIIU:

v paboTa BBIIOJIHEHA IPABMJIBHO, CICIAHbI IPABUIbHbIE HAOIIOAECHHS U BBIBOIBI, HO IIPH DTOM
SKCTIEPUMEHT MPOBEJIEH HE MOJTHOCTHIO;

v\ WM JIONYIIEHBI HECYINECTBEHHBIE OIIMOKU B paboTe ¢ BEIECTBAMH U 000PYJ0BAHHEM.

OTMeTKa «3» CTaBUTCS, €CIIH:

v’ pabora BHIIOJIHEHA IIPABUILHO HE MEHEE, YEM HAIIOJIOBUHY,

v/ WM JIONYIIEHA CYIIECTBEHHAs OIMMOKA B XOJI€ 3KCIIEPUMEHTA, B OOBSICHEHUH, B OPOPMIICHUN
paboThl, B COOJIIOJICHWH TPAaBWJI TEXHUKH O€30MacHOCTH Mpu paboTe ¢ BEIIeCTBAMH M
000pyIoBaHNEM, KOTOPAsI HCIIPABIISICTCS 110 TPEOOBAHUIO YUHUTETIS.

OTMeTKa «2)» CTaBUTCS, €CIIU:

v’ nomyuiens! aBe (1 00Ji€e) CYIIECTBEHHBIE OINMOKU B XOJ€ SKCIEPHMMEHTA, B OOBACHEHUH, B
oopmieHun paboThl, B COOTIOCHUH MPABUI TEXHUKU OE30MacCHOCTH, KOTOpPHIE yJallluics He
MOJKET UCTIPABUTh JaKe M0 TPECOOBAHUIO YUUTEIIS,

v’ paboTa He BHINOJHEHA, Y y4Yallerocst OTCYTCTBYET KCIEPUMEHTAIbHbBIE YMEHHSL.

AN

OuneHka yMeHHii pemaTh pacuyeTHble 3a/1a4H.
OTMeTKa «5» CTABUTCS, €CIIU B JIOTHYECKOM PACcCyKICHUN U PEIICHUH HET OIIMOOK, 3a/1aua perieHa
panroOHAILHBIM CIIOCOO0M;
OTMmeTKa «4» CTABUTCS, €CITU B JIOTHYECKOM PACCY)KICHUH M PEHICHUH HET CYIIECTBEHHBIX OIIMOOK,
HO 3a/1a4a pellieHa HepalnOHAIBLHBIM CIIOCOOOM, WIIM JIOMYIIEHO He 0ojiee IBYX HECYIIECTBEHHBIX
OIINOOK.
Otmerka «3» CTaBUTCS, €CJIM B JIOTUYECKOM PACCY)KICHUU HET CYIIECTBEHHBIX OIIMOOK, HO
JIOTYIIICHA CYIECTBEHHAs OIIMOKA B MATEMATHYECKHUX pacueTax.
OtmeTka «2» CTaBUTCS, €CIIM MMEIOTCS CYIIECTBEHHBIE ONIMOKMA B JIOTHUECKOM PACCYXICHHU U B
pEIIEHHH; OTCYTCTBYET OTBET Ha 3aJJaHHe.

OneHKa MMCbMEHHBIX KOHTPOJIbHBIX PadoT.
OTMmeTKa «5» CTaBUTCS, €CIIM: OTBET MOJHBIN M MPAaBUIIbHBIIN, BO3MOYKHA HECYIIIECTBEHHAS OIUOKA.
OtmeTKa «4» CTaBUTCS, €CIIU: OTBET HEMOJIHBINA WM JOMYIIEHO He 0oJiee IBYX HECYILIECTBEHHBIX
OIINOOK.
OtmeTka «3» CTaBHUTCS, €CiIu: paboTa BITOJHEHA HE MEHEE YeM HAIlOJOBHHY, AOMYIICHA OTHA
CYIIECTBEHHAsI OIMOKA U TIPU ATOM JIBE-TPU HECYIIIECTBEHHBIC.
OTMGTKa ((2)) CTaBUTCs, €CJIN. pa60Ta BBIITOJIHEHA MCHBIIIC, YEM HaHOJ'IOBI/IHy NIn CO}Iep)KI/IT HC-
CKOJIbKO CYIIIECTBEHHBIX OIIHOOK, 1100 paboTa HEe BHITIOIHEHA.

[Ipn olneHKE BBINOJHEHUS MUCBMEHHOW KOHTPOJBHOM pabOThl HEOOXOAMMO YUHUTHIBATH
TpeOoBaHusl equHOr0 opdorpadpudeckoro pexxuma. OTMETKa 3a UTOTOBYIO KOHTPOJBHYIO paboTy
KOPPEKTUPYET NPEALIECTBYIOLINE [P BBICTABICHUU OTMETKH 34 YETBEPTH, ITOJIYTOAUE, TOI.

Ounenka TecTOBBIX padoT.

TecTsl, cocTosIIIUE W3 TSATH BOIIPOCOB MOKHO HCITOJB30BATh MOCIIE U3YYSHHS KKIOTO MaTepH-
ana (ypoka). Tect u3 10—15 BompocoB ucmonb3yercs A MEPHOAMYECKOro KOHTpois. Tect u3
20—30 BompocoB HEOOXOIUMO UCTIONB30BaTh ISl ATOTOBOTO KOHTPOJIS.

[Tpu ouleHMBaHUM UCTIOIB3YETCs CIEeNYIOIas IIKaa;
Jnst Tecta U3 SATH BOITPOCOB

HET OIUOO0K — OIEeHKa «5»;

OJlHA OIIHMOKa — OILIEHKA «4»;

JIBE OIINOKU — OIICHKA «3»;

TPU OMINOKH — OIIEHKA «2).

Hnst recta u3 30 Bonmpocos:
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25—30 npaBWIBHBIX OTBETOB — OILICHKA «5»;
19—24 npaBUIBHBIX OTBETOB — OIIEHKA «4»;
12— 18 npaBUIBHBIX OTBETOB — OLICHKA «3»;
MeHblIe 12 MpaBUIIBHBIX OTBETOB — OIIEHKA 2.

Ounenka pedepara.

Pecdepar onennBaercs o CIEAYIOMIUM KPUTEPHSIM:

coOirofieHre TpeOboBaHU K ero 0(hOpMIICHUIO;

HE0O0XOIMMOCTh M IOCTATOYHOCTD JJISl PACKPBITHSI TEMBbI IPUBEACHHOM B TEKCTE pedepara MH-
bopmanmu;

yMeHHue 00yJaromerocst CB000IHO U3NlaraTh OCHOBHBIE HJIEU, OTPaXXEHHBIE B pedepate;
CIOCOOHOCTh 00YYAIOIIETOCS MOHSATh CYTh 3a/1aBaEMbIX WICHAMH aTTECTAIIHOHHONW KOMUCCHH
BOIMIPOCOB U C(OPMYITHPOBATH TOYHBIE OTBETHI HA HUX.



AN

IIpunoxenue 2.

IIJIAHUPYEMBIE PE3YJIbTAThI YUEBHOU JEATEJIBHOCTU

B pesynbmame uzyuenus xumuu yuenux 0CHOBHOU WKOJIbL.

HAyYUTCS OCO3HABaTh OOBEKTHBHYIO 3HAYMMOCTh OCHOB XHMHYECKON HAayKH Kak 00JacTw
COBPEMEHHOT'0 €CTECTBO3HAHMSI, KOMIIOHEHTA OOIICH KYJIBTYpPhl U MMPAKTUYCCKON JICATEIIBHOCTH
YeNIOBEKa B YCIOBHUSX BO3PACTAIONICH «XMMH3AIUM» MHOTUX CcQep XU3HU COBPEMEHHOTO
00111eCTBA;

OBJIAJICET CHCTEMON XMMHYECKUX 3HAHUN — MOHITHIMHY, 3aKOHAMH, TCOPUSIMH H SI3bIKOM HAYKH,
UMEIOIMMH  Ba)KHOE 00IIIe00pa3oBaTeIbHOE M IM03HABATEIbHOE 3HAYCHHUE, €CTECTBEHHO-
HAyYHBIMA METOJAMHU HWCCIICJIOBAaHUS BEIIECTB W XHUMHUYECKUX SIBIICHUH, CBEJICHUSMHU II0
HUCTOPUH CTAHOBJICHHS XMMHUH KaK HayKH;

MOJYYUT TMPEACTABICHHE O CIIO)KHOM KOMIUJICKCE OTHOIICHHA B CHUCTEMaX «4EIIOBEK —
BCIIECTBO» M «BEUICCTBO — MaTepuai — MPaKTHYECKas NESITEIbHOCTHY, O POJM HAYKH B
CO3/IaHUH HOBBIX MAaTEPUAIOB U HICTOYHUKOB SHEPTHUH;

YCBOUT OCHOBbI XMMHUYECKOH TI'PaMOTHOCTM Kak OCHOBBI aHalW3a | IUIAHUPOBAHUS
9KOJIOTUYECKU OE30MaCHOTO MOBEICHUS B LIEJSIX COEPEHKESHHUS 3I0POBhS U OKPYKAFOIIEH CPEIIbI.

B npoyecce usyuenus xumuu yuawuticsa 0CHOBHOU UKOJIbL:

yoenurcsi B TOM, YTO B OCHOBE MHOTHX SIBJICHUM KUBOHW M HEXHBOW MPHUPOIBI JIEKAT
XUMHYECKHUE MPEeBpaIICHUS HEOPTaHUUYECKUX U OPTraHMYECKHUX BEILIECTB;

YIIyOUT MPECTaBICHUE O MATEPUATILHOM €IMHCTBE MUPA;

OBJIaJICET YMEHUSMHU YCTAHABIUBATh CBA3M MEXIY pealbHO HaOII0JaeMbIMH XUMHYECKHUMHU
SBJICHUSIMU W TIPOIECCAMH, MPOTEKAIOIMMU B MHUKPOMHPE aTOMOB U MOJICKYJ, OOBSCHATH
MPUYMHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh MX CBOMCTB OT COCTaBa M CTPOCHHUS, a TaKXKe
00YCJIOBJICHHOCTh TMPUMEHEHHSI BEIIECTB OCOOCHHOCTSAMH WX CBOWMCTB; aHaJU3UPOBATH U
00BEKTHBHO OLIEHUBATh )KU3HEHHBIE CUTYAIlMH, CBSA3aHHbBIC C XUMUEH;

npuoOpeTéT HaBBIKM 0€30MacHOr0  OOpalleHuss C  BEIIECTBAMH, HCIOJIb3yeMbIMUA B
MMOBCETHEBHOM JKU3HU.

H3yuenue xumuu npedocmagum y4eHuKy 603MOACHOCIb.

pa3BUBaTh M COBEPLICHCTBOBaTh MHIUBHUAYaJIbHbIE CIIOCOOHOCTH; MHTEPEC K MUPY BEIIECTB U
UX  TpeBpalleHuil;  oO0Ille-yuyeOHble  HHTEUIEKTyaJllbHbIe  yYMEHHUS  CIOCOOCTBYIOIIHE
NpUOOPETEHUI0 ONbITa TBOPYECKOHM M TIOMCKOBOW JIEATENIBHOCTH, B YAaCTHOCTH YMEHUS
CpaBHMBaThb U KJIACCU(UIUPOBATh OOBEKTHI, BBISIBIATH IMPUUYMHHO- CJIEICTBEHHBIE CBS3H,
(GbopMynHpOBaTh TUIIOTE3bI U MPOBEPSTHh UX B XOJ/€ 3KCIIEPUMEHTA, apI'yMEHTHPOBATh BBIBOJIBI,
OTCTauBaTh CBOE MHEHUE, HCIIONb3Ysl IPU 3TOM aJIeKBaTHbIE 10Ka3aTEIbCTBA;

nproOpeTaTh HaBBIKM Pa0OThI C Pa3IUYHBIMUA UCTOYHMKAMH MH(POPMALIUU [0 XUMUH (CIIOBapH,
CIpAaBOYHUKH, XpecToMaTuu, MHTEepHET M 1p.), a TaKke yMeHHE OOBEKTUBHO OILIEHUBAThH
MH(OPMALIHIO O BEIIECTBAX, X MPEBPAILIEHUAX U MPAKTUYECKOM TPUMEHEHUN;
COBEPILICHCTBOBAaTh YMEHHS IUIAHUPOBATb M  pallMOHAJIBHO OPTraHU30BBIBATH Yy4eOHO-
MO03HABATENIbHYIO JI€ITEIbHOCTD, IPUMEHAThH MOJyY€HHbIE 3HAHNUS B HOBOM CUTYalINH;
nproOpeTaTh HABBIKM CaMOOOPA30BaHUA U MPAKTHUECKOT0 COTPYAHUYECTBA IPU OPTaHU3AIUH U
BBIMIOJTHEHUHM XMMUYECKOTO 3KCIEPUMEHTA, MPOBEACHNUN U 3allUTE YYEHUYECKHX MPOEKTOB I10
HCCJIETIOBAaHUIO OTJENIbHBIX BEUIECTB M XUMHUYECKHMX SIBJICHHM, HaOJI0aeMbIX B MPHUPOJE U
MIOBCEITHEBHOM JKU3HHU.



Takum oOpa3oMm, B pe3yibTaTe H3y4E€HHUS XHMHHM B OCHOBHOM MIKOJNIE YYEHHK MOIYYUT

MOJATOTOBKY, JOCTaTOYHYIO JUISI TPOJOJDKEHHS OOydeHHs B CTapuield IIKoJe W CpPeTHHX
npodeccuoHaNbHBIX 00111e00pa30BaTEeNIbHBIX YUPEKACHUSIX, a TaKkKe HIPUOOPETET KII0UYEBbIC
KOMIIETEHIIMH, UMEIOLINE YHUBEPCAIbHOE IPUMEHEHNE B JTFOOOM BUJIE JIEATEIBHOCTH.

IInanupyemMble pe3ysbTaThl OCBOCHHUS MPEIMETHOIO COACPKAHUSA 110 XUMUHU NPEIACTABICHBI 110

OCHOBHBIM pasaciiaM COACPKAHUA HpHMepHOﬁ ImporpaMmbl OCHOBHOTI'O 061uer0 06p330BaHI/I5I 10
XUMUU.

ANANRN
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Paznen . OcHoBHbBIE TOHATHS XUMUH (YPOBEHb aTOMHO-MOJIEKYJIIPHBIX IPEICTABICHUIN)

BbINyCKHUK HAYYUTCS:
OIKCHIBATh CBOMCTBA TBEPIBIX, KUIKHUX, Ta3000pa3HBIX BEIECTB, BBLACIAS MX CYLIIECTBEHHBIC
IPU3HAKU;
XapaKTepU30BaTh BEILECTBA II0 COCTAaBY, CTPOCHUIO M CBOMCTBAM, yCTaHABIMBATh IPUYUHHO-
CJIEICTBEHHBIE CBSA3H MEXK/Yy JaHHBIMU XapaKTEpUCTUKaMH BELIECTBA;
pPacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHX IIOHATUH «aTOM», «MOJIEKYJa», «XUMUYECKUI
AIIEMEHT», «IIPOCTOE BEILLECTBOY, «CII0)KHOE BEILIECTBO», «BAJIEHTHOCTHY, UCIOJIb3Ys 3HAKOBYIO
CUCTEMY XUMUU;
n300paxkaTb COCTaB MPOCTEUINUX BELIECTB C MOMOILBI0O XUMHUYECKHX (OPMYJI U CYLIHOCTb
XUMHUYECKHUX PEAKIMH C IOMOIIBbI0 XUMUYECKUX YPABHEHUN;
BBIUNCIISTH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO Macchl BEIIECTB, a TAKKE MACCOBYIO
JIOJIF0 XMMHYECKOT'0 3JIEMEHTA B COEAMHEHUAX JJIS OLIEHKH UX MPAKTUYECKOW 3HAUMMOCTH;
CpPaBHMBATh 110 COCTaBY OKCH/Ibl, OCHOBAHUs1, KUCIIOTBI, COJIH;
KJaccu(puIUpoBaTh OKCHJIbI U OCHOBAHUS 10 CBOMCTBAM, KUCJIOTHI M COJIU 110 COCTaBY;
OINMCHIBATh COCTaB, CBOWCTBA U 3HaYEHUE (B IPUPOJIE U MPAKTUYECKOM J1EATEIbHOCTH YEIOBEKa)
IIPOCTBIX BEIIECTB — KHUCIOPOJa U BOJOPOA;
J1aBaTh CPAaBHUTENIbHYIO XapaKTEPUCTUKY XUMHUUECKHUX AJIEMEHTOB U BaKHEHIINX COCIUHEHU I
€CTECTBEHHBIX CEMENCTB IIEJIOYHBIX METAJIJIOB U FAJIOT€HOB;
M0JIb30BaThCS J1A0OPAaTOPHBIM 000PYAOBAHUEM U XUMHUUYECKOM MOCY0M;
IPOBOJUTH HECIOXKHbBIE XUMHUECKUE OTBITHI U HAOJIIOICHUS 32 U3MEHEHUSIMU CBOWCTB BEIIECTB
B MpoIlecce X MpEeBpalleHUit; coONoAaTh NpaBuia TEXHUKH 0€30IacHOCTH MpU MPOBEACHUU
HaOJI01eHUI U OTIBITOB,;
pa3nuyaTh SKCIEPUMEHTAIBHO KHUCIOTHI M HIENOYM, MOJIB3YSACh MHIAMKATOpaMH; OCO3HaBATh
HE00X0IMMOCTh COOJI0/ICHNsI Mep 0€30aCHOCTH IPU OOPAIEHNUH ¢ KUCIOTaMHU U IEI0YaMH.

Buinycknux nonyuum 603moxcnocme Hayuumocs:
2PAMOMHO 0OPAUAMBCIL C BeUeCMBAMU 8 NOBCEOHEBHOU JHCUSHIL,
0CO3HABAMb HEOOXOOUMOCMb COONVOEHUS NPABUTL IKOJI02UYECKU 6e30NACH020 NOBEOEeHUS 8
OKpydHcaroufeti NpUpooHoll cpeoe;
NOHUMAMb CMBICIL U HEOOX0OUMOCMb COOI00EHUsI NPEONUCAHULL, NPedacaeMblX 8 UHCIMPYKYUSIX
1O UCNONIL30BAHUIO IEKAPCME, CPeocme OblMoGol XuMuu u op.,;
UCnonb3086ams  NpuobpeménHvle  Klouyegvle  KOMNEMEeHMHOCMU  Npu  BbINOJHEHUU
UCCe008amMenbCKUX NPOEKMO8 NO XUMUU,
pazeusams KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONIb3Ys CPe0Cmea YCMHOU U NUCbMEHHOU
KOMMYHUKQYUU npu pabome ¢ mMeKCMamu Y4eOHUKa U OONOIHUMENbHOU JIUumepamypoll,
CNPABOYHBIMU MAOIUYAMU, NPOAGIAMb 20MOBHOCMb K VBANCEHUIO UHOU MOYKU 3PeHus npu
06cydHcOeHUU pe3yIbmamos 8biNOIHEHHOU padbombl;
00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUeCmBax U XUMUUECKUX Npoyeccax, KpumuyecKu
OMHOCUMbCA K NCeBOOHAYYHOU UHopmayuu, HedoOpOCO8eCMHOU peKiame, Kacaroujeucs
UCNONb308AHUS PA3TIUYHBIX BEUYECE.
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Paznen II. [lepuoauueckuii 3aKOH U MEPHOIAYECKAs CUCTEMA
xumuyeckux aemenToB /. . MenaeneeBa. CTpoeHue BelecTBa

BruIyCKHHUK HAy4UTCS:
KIIACCU(UITUPOBATh XUMHUYECKHE DJIEMEHThI Ha METAJIbl, HEMETAJUIbI, JJIEMEHTBI, OKCHJIbI U
TUAPOKCHIBI KOTOPHIX aM(OTEepHBI, © WHEPTHBIC AJIEMEHTHI (Ta3bl) JUIsI OCO3HAHMSI BaXKHOCTHU
YHOOPSAOYEHHOCTH HAYYHBIX 3HAHUM;
packpbIBaTh CMbICI Tlepuoauyeckoro 3akona . . Menneneena;
OMHCHIBATh U XapPaKTEPU30BATh TAOIMUHYIO (HOPMY MEPHOJUYECKONW CHCTEMbl XHUMHUYECKUX
3JIEMEHTOB;
XapaKTepPU30BaTh COCTAB aTOMHBIX SIIEP M PACIpeICTICHUE YUCa FJIEKTPOHOB O 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMMYECKUX HJIEMEHTOB MAJIbIX MEPHOJIOB MEPUOJUYECKON CUCTEMBbI, a TaKKe
KaJInsl U KaJIbINS;
pazivyaTh BHUJbl XUMHYECKOW CBSI3M: HOHHYIO, KOBAJCHTHYIO THOJISIPHYIO, KOBAJICHTHYIO
HETIOJSIPHYIO U METAJUIMYECKYIO;
M300paxaThb SIEKTPOHHO-UOHHBIE (POPMYJIbl BEIIECTB, 0OPa30BaHHBIX XUMHYECKHUMH CBS3SIMU
pa3HOro BUJA;
BBIABJISITh 3aBUCHMOCTh CBOWCTB BEIIECTB OT CTPOCHHUS MX KPUCTAUIMYECKUX PEHIETOK:
MOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, METAUINYECKHUX;
XapaKTepPU30BaTh XUMUUYECKUE PJIEMEHTBI U UX COCIMHEHUS Ha OCHOBE IOJIOKEHUS DJIEMEHTOB B
MEePUOIUYECKON CUCTEME U OCOOCHHOCTEN CTPOCHHUS UX aTOMOB;
ONMCHIBATh OCHOBHBIC ATanbl OTKpbITUS . V. MeHneneeBbIM NMEPUOIUYECKOTO 3aKOHA U
MEPUOIUYECKON CHUCTEMBl XUMHUYECKHUX JJEMEHTOB, >XW3Hb M MHOTOOOpa3HYI0 Hay4HYIO
JIEATEIbHOCTh YUYEHOTO;
XapaKkTepPU30BaTh HAy4YHOE M MHPOBO33PEHYECKOE 3HAYCHHE NEPUOJAMYECKOrO0 3aKOHA U
MePUONYECKON CUCTEMbl XUMHUUECKUX ArieMeHToB [[. . Menneneena;
OCO3HABaTh HAy4YHBIC OTKPBITHS KaK Pe3ylbTaT JJIUTEIBHBIX HAOIIOJICHUH, OMBITOB, HAYYHOU
MOJIEMUKH, ITPEOJOJICHHS TPYIHOCTEW U COMHEHU .

Buinycknux nonyuum 603moscHocmsb Hayyumscsi:
0CO3HABAMb 3HAYEHUe MeOPeMUYecKUX 3HAHUU OJis1 NPAKMUYECKOU 0esimelbHOCMU 4elaseKd;
OnuUCvHIBAMb U3YUEeHHbLE 0OBLEKMbL KAK CUCMEMbl, NPUMEHSS IO2UKY CUCIEMHO20 AHANU3A,
NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMAX NEPUOOULECKOU CUCEMbl XUMUYECKUX DJIeMeHmo8 OJis
00bACHeHUs. U NPeOBUOEHUSL CBOUCME KOHKPEMHbIX 8eLeCms;
paseueamsv  UHQOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCMBOM  YenyOnenus 3Hanul 00
Ucmopuu CMaHoBIeHUs XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMULU, NepuoOUYecKo20 3aKOHA
KaK 00HO20 U3 BANCHEUUUUX 3AKOHO8 NPUPOObL, A MAKIHCE O COBPEMEHHBIX OOCMUNCCHUSAX HAVKU
U MeXHUKU.

Paznen III. MHOrooOpasue XMMHYECKHX peakiuit

BBIHVCKHI/IK HAYYUTCA:
OOBSACHATH CYyTh XMMHUYECKUX MPOIIECCOB U MX MPUHIIUIUATHHOE OTINYNE OT PUBUUYECKHUX;
Ha3bIBATh MMPU3HAKHU U YCIIOBUA IMMPOTCKAHUA XUMHUYCCKUX peaKHHﬁ;
YCTaHABIMBATh MPUHAAICIKHOCTh XUMHUYECKON PEaKlUy K OMPeeIEHHOMY THUITY TIO OJTHOMY M3
KJIAaCCU(UKALMOHHBIX NMPU3HAKOB: 1) MO YHCIy M COCTaBYy HMCXOJHBIX BEHIECTB U MPOJYKTOB
peakiuu (peakiuu COSAMHEHMS, Pa3NIOKEHHUs, 3aMeIIeHUs] U 00MeHa); 2) MO BBIJICICHUIO WU
MOTJIOUICHUIO TEIUIOTHI (Peakluu AK30TEPMUYECKUE M SHIOTEPMHUUYECKHE); 3) MO0 MU3MEHEHHIO
CTETICHEH OKUCIICHHSI XUMHUYECKHX DJIEMEHTOB (PEaKIIUy OKHCIUTEIbHO-BOCCTAHOBUTENBHBIC);
4) mo obpaTuMOCTH TIporiecca (peakiuu 00paTuMbie U HEOOpaTUMBIE);
Ha3bIBaTh (PaKTOPHI, BIUSIONIUE HA CKOPOCTh XUMUYECKUX PEAKIIN;
Ha3bIBATh (baKTOpI)I, BJIMAIOMIUE HA CMCIICHUEC XUMHUYCCKOT'O PABHOBECH,
COCTAaBJIAThL YPABHCHHA BHGKTpOHHTHHGCKOﬁ Jucconuanuu KHUCJIOT, IHGJIO‘IGﬁ, COHCfI; IIOJIHBIC U
COKpalI€HHBIE WOHHBIC YpPaBHEHUS peakiuii OOMEHa; ypaBHEHHS  OKHCIUTEIbHO-
BOCCTaAaHOBUTCIIbHBIX peaKuHﬁ;
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IPOTHO3UPOBATh MPOAYKTHl XUMUYECKUX pEAKIMA 110 (hopMysIaM/Ha3BaHUSIM UCXOIHBIX
BEIIIECTB; ONPEEIIATh HCXOJHBIE BelecTBa O (hopMysIaM/Ha3BaHUSAM IPOITYyKTOB PEaKIIH;
COCTaBJIATh ypPaBHEHMs pPEAKLUUH, COOTBETCTBYIOUIMX IOCIEIOBATEIBHOCTU («UETOUYKE»)
MPEBPALLCHUI HEOPTAHUYECKUX BEUIECTB PA3JIMYHBIX KIJIACCOB;

BBISBJIATh B IPOLIECCE OSKCIEPUMEHTAa IPHU3HAKH, CBUAETEIBCTBYIOIIME O IPOTEKAHUH
XUMHUYECKON peakluy;

IIPUTOTOBJIATH PACTBOPHI C ONPEACIIEHHON MacCCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA;
OIpeNeNATh XapaKTep Cpeibl BOAHBIX PACTBOPOB KUCIIOT U IIEJI0YEH 10 U3MEHEHHUIO OKPACKU
WHJUKATOPOB;

MMPOBOAUTH KAaUCCTBCHHLIC PCAKIIUHU, ITIOATBCPIKAAIOIUEC HAJIMYNC B BOOHBIX paCTBOpax BCUICCTB
OTJEJIbHBIX KATHOHOB M AaHUOHOB.

Buinycknux noxyuum 603mM0iCHOCHb HAVYUMBCA:
COCMasaAmsb MOAEKYIAPHbIE U NOJIHbIE UOHHbLE YPAGHEHUS NO COKPAUWEHHBIM UOHHBIM
YVPasHeHUuAM,
npUBOOUMb NpUMePbL pearKyutl, NOOMBEEPHCOAIOUWUX CYULeCTNBOBAHUE B3AUMOCEAIU MEHCOY
OCHOGHbIMU KIIACCAMU HEOP2AHUYECKUX 8euecme;
NPOCHO3UPOBAMb Pe3YlbMmambl 8030€liCmEUs pa3IUuiHbIX PaKmopos Ha U3MeHeHUue CKOpOoCmu
XUMUYECKOU peakyuu,
NPOCHO3UPOBAMb Pe3YlbMambl 8030€liCMEUs pa3IUiHbIX (PAKmMopos Ha CMeueHUe XUMUUEeCKO20
PABHOBECUAL.

Pazgen IV. MHorooOpa3sue BeiiecTs

BoInycKHHUK HayIUTCS:

ONpEeNeNsATh MPUHAIICKHOCTh HEOPraHWYECKUX BEIIECTB K OJHOMY U3 M3YYEHHBIX
KJIACCOB/TPYIII: METAIIJIbl U HEMETAJUIbI, OKCU/IbI, OCHOBAHUSI, KUCIIOTHI, COJIU;

COCTaBJISITH (POPMYJIBI BEIIECTB MO WX HA3BAHUSIM;

ONpEeNIENATh BAICHTHOCTh M CTENEHb OKUCIIEHHS 3JIEMEHTOB B BEILIECTBAX;

COCTaBJISITH (POPMYIIBI HEOPTAHUYECKUX COCIMHEHUM 10 BAJICHTHOCTSAM U CTETICHSIM OKHCIICHUS
DIIEMEHTOB, a TaKKe 3apsjaM HWOHOB, YKa3aHHBIM B TaOJMIle PACTBOPUMOCTH KHCIIOT,
OCHOBAHHI U COJICH;

OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUS (PU3UYECKHMX U XUMHUYECKHX CBOMCTB MPOCTHIX
BEIIECTB (METAUIOB M HEMETAJJIOB) M HMX BBICHIUX OKCHIOB, OOpa30BaHHBIX 3JIEMEHTaAMU
BTOPOTO U TPETHETO MEPUOJIOB;

Ha3bpIBaTh OOIME XUMHUYECKHUE CBOWMCTBA, XapaKTEpHBIC [JIi TPYII OKCHJOB: KHCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

Ha3bpIBaTh OOMNIME XHWMHUYECKHE CBOMCTBA, XapaKTEpHbIE JUIA KaXKIOrO U3 KJIacCOB
HEOPraHWYECKHUX BEIECTB: KUCIOT, OCHOBaHUH, COJIEH;

MPUBOAUTH MPUMEPHI PEAKIUN, MOATBEPKIAONINX XHUMHYECKHE CBOMCTBA HEOPTaHUUYECKHX
BEIIIECTB: OKCUAOB, KHCJIOT, OCHOBAaHUIN U COJICH;

OTIPENIEeTISATh  BEIIECTBO-OKHUCIUTEIh W  BEIIECTBO-BOCCTAHOBUTEIh B  OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLIUSX;

COCTaBJISITh OKUCIIUTEIbHO-BOCCTAHOBUTENIBbHBIA OamaHC (I M3YYEHHBIX peakuuil) 1o
MPEAJIOKEHHBIM CXEMaM PeaKlnii;

MPOBOJIUTH JTAOOPATOPHBIE OIBITHI, TOATBEPXKIAONINE XHUMHYECKHE CBONCTBA OCHOBHBIX
KJIACCOB HEOPTaHWYECKUX BEILIECTB;

MPOBOJIUTH JTAOOPATOPHBIE OMBITHI IO TIONYYEHHIO W COOMPAHHWIO Ta3000pa3HbIX BEIIECTB:
BOJIOPO/Ia, KUCIOpOAa, YIIEKUCIOTO ra3a, aMM1aka; COCTaBJIsATh YPABHEHUSI COOTBETCTBYIOLIUX
peaKkui.

Buinycknux nonyuum 603MONCHOCHb HAVYUMbCA!
npoOcHO3UpPO6AaNtb XumuiecKkue ceolicmea eewecme Ha OCHose ux cocmaesa U Cmpoenust,




v’ npoenoszuposamo CnocoOHOCMb sewecmed npos6IAMb OKUCTUMETbHBLE unu
80CCMAHOBUMENbHBIE CEOUCMBA C YUEMOM CmeneHell OKUCTIeHUs 2NeMEHMO8, 6X00AUUX 8 €20
cocmas;

V' 8bIAGIAMb CYUECBOBAHUE 2CHEMUYECKOU 63AUMOCEA3U MeXCOY 6euecmeami 8 psoy: NPOCHOoe

seuecmeo — OKCUO — 2UOPOKCUO — COTlb,

xapakmepuzoeams 0codvle C80UCMEA KOHYESHMPUPOBAHHBIX CEPHOU U A30MHOL KUCTION,

APUBOOUMb NPUMEPLL YPABHEHUL PeaAKYUll, 1eHCAUJUX 8 OCHOBE NPOMBIULIEHHBIX CNOC0D08

NOYYEHUsL AMMUAKA, CEPHOU KUCTOMbL, YYeYHA U CIAU;

v’ onucvleams uzuuecKue u XuMuiecKue npoyecchl, AGIsI0WUecs Yacmio Kpy2o8opoma
sewecms 8 npupooe;

v\ opeanu3oewvieamo, NPOGOOUNMb YUEHUYECKUE NPOCKMbL N0 UCCLEO08AHUI0 CBOUCME 8CUCCMS,
UMEIOWUX 8adCHOe NPAKMUYecKoe 3HaYeHue.

NN



