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@DoHJ OIIEHOYHBIX CPEJCTB pazpaboTaH Ha ocHOoBe dDenepabHOTO rocyIapcTBEHHOro 00pa-
30BaTEIBHOrO CTaHJApTa MO CHEIHATLHOCTH CPEAHETo mpodeccruoHanbHoro oopazoBanus 09.02.07
"UndopManinoHHbIE CHCTEMBI U MPOTPaMMHPOBaHKE", YTBEPKIACHHOTO MPUKa3oM MUHHUCTEPCTBA
o0Opa3oBaHus u HayKH1 Poccuiickoit denepauuu 09 nexaopst 2016 T.
No 1547 ¢ u3meHeHussMH U JOTIOJIHEHUAMH (Mpruka3 MuHHCTEpcTBa npocBemenus Poccuiickoit de-
nepanuu ot 17.12.2020 Ne 747 «O BHeceHUM U3MEHEHUN B (pefiepaabHbIe TOCYIapCTBEHHBIE 00pa-
30BaTeNbHbIE CTAHAAPTBl CpeIHero mnpodeccuoHalIbHOTO 00pa3oBaHUs» (3aperucTpupoBaH
22.01.2021 Ne 62178), mpuka3 MunucrtepctBa npoceuieHus Poccuiickoit ®enepauun ot
01.09.2022 Ne 796 «O BHeceHMH M3MEHEHUH B (eiepaabHbIe TOCYIaPCTBEHHBIE 00pa30BaTEIbHbIC

CTaHJApThl CpeAHEro mpodeccuoHaTbHOr0 oOpa3oBaHus» (3apeructpupoBan 11.10.2022 Ne
70461)).

Opranuzanust I'N2U (punuan) ®PI'BOY BO «xI'TY umenu M.T.
pa3padoT4uK: Kanamnukosa

Pa3patGorumk: UykaBuna Onwsra AnatosibeBHa, npenoaasarens CIIO
YTBepaxneHo: [Tporoxon Yuenoro cosera ¢punuana Ne 3, or 20 mast 2025 r.

PykoBoauTens 06pazoBaTeNbHON TPOTpaMMbl

@

23 mas 2025 1.

T.A. CaBenneBa

CornacoBaHno: HauanpHuk oTzena no yueOHO-MeTOAMUECKOH paboTe
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IHacmopT
(oH1a OLIEHOYHBIX CPEACTB
no aucuunianne «XUMMHUSA»

Ne Konx koHTpO- HanmenoBanue
n/m Paznen nucuunnuHbl JUpyeMou OLICHOYHOTO CPEJICTBA
KOMIIETCHITNHU
Cemecmp 1
1. OCHOBHBIC TIOHATHS U 3aKOHBI X MUMHHI OK 7,8 TECT
2. | llepuognueckuii 3axoH u [lepuoanueckas OK 7,8 TECT

cucTeMa XuMHudeckux sneMmenToB J[.M. Men-
JiejieeBa U CTPOEHUE aToMa

3. | Crpoenue BermiecTBa OK 7,8 TECT
4, Bopna. PacTtBopsl. DiekTpoauTuueckas auc- OK 7,8 TeCT
colManus
5. Kinaccudukanust HEOpraHM4eCKuX coeauHe- OK 7.8 TeCT
HUM 1 UX CBOMCTBA
6. | XuMHUYeCKHE peaKiuu OK 7,8 Jlaboparopnas pabota
7. MeTaiuiel 1 HEMETAJLJIbL OK 7,8 TECT
8. | Cemecmp 2 OK 7,8
9. | OcHoBHbIe MOHATHA Opranudeckoit xumun u | OK 7,8 TECT
TEOpUsl CTPOCHUS OPraHUYECKUX COEIMHEHUN
10. | YrneBoaoposl ¥ UX npupoHble uctouHuku | OK 7,8 JlaGoparopHas pabota
11. | Kucnopoaconaepsxamniye opraHu4eckie co- OK 7,8 JlaGopatopHas pabota
€IMHEHUS
12. | AzoTconepixkaline OpraHHuecKue CoeIuHe- OK 7,8 Jlaboparopnas pabota

Hus. [lonumepst

OnucAHUS DJIIEMEHTOB @®OC
Haumenosanue: IHODPEPHHIIUPOBAHHbBIU 3A4YET
IlIpeocmasnenue ¢ @OC: nepeuensb 60npocos

Ilepeuens 6onpocoe ona nposedenus 3auema:

1. [Tpeamer u 3agaun xuMuu. OCHOBHBIE MOHATHS XUMHUU (XUMHUYECKUI AJIEMEHT, aTOM, MOJIe-
KyJ1a, BEeIecTBO, ayutoTponus). OCHOBHBIE 3aKOHBI XMMHUH (3aKOH MTOCTOSTHCTBA COCTaBa BEIIECTBA,
3aKOH ABOTajJpo, 3aKOH COXPaHEHHs MacChl BELECTBa, Nepuoauueckuii 3akoH JI.11. Menneneesa).
2. Crpoenue llepunognueckoit cucremsl xumuueckux snemeHToB .M. MenaeneeBa, 3aKoHO-
MEPHOCTU U3MEHEHHS CBOMCTB B CHCTEME U ee 3HaueHue. CTpOeHUEe aToMa XUMHUYECKOTO JIEMEHTA.
IIpuBectn nmpumep Ha snemenTax 1-3 nepuona IICX3 JI.M1. Menneneesa.

3. CocraB u cTpoeHue BelecTBa. Xumuueckas Gopmyna. OTHOCUTENbHAS AaTOMHAst U MOJIEKY-
JsipHas Macca. MaccoBasi 10JIsl 2JIEMEeHTa B XMMUYECKOM COSTMHEHNH. BEIUUCINTE MacCOBYIO T0ITIO
3JIEMEHTOB B COEJUHEHHH (110 BEIOOPY YUUTENS).

4, Tumnbl XuMUYeCKOH CBsi3M (MOHHAS, KOBAJIGHTHAS, METAINTHYECKAsI, BOJAOPOIHAS ), MEXaHU3M
00pa3oBaHus, CBOUCTBA BEILECTB C Pa3INYHBIMU XUMUYECKUMHU CBsA3siMU. [IpuBecTn npumep cxeMsl
00pa3oBaHMs KaKJI0TO THIIA CBS3H.




5. JlucniepcHble CUCTEMBI: COCTaB, KJIacCU(UKALIUU, IPUMEPHI BEIIECTB, CBONCTBA BEILIECTB.

6. Yuctele BeniecTsa U cMecu. Buibl cMeceid, uX 3HayeHre. BBIYucauTh MaccoBbIe€ JOJIM KOM-
MTOHEHTOB BEIIECTB B CMeCH (TI0 BBIOOPY yUUTEs).

7. OCHOBHBIE TOJIOKEHHSI TEOPUHU AIIEKTPOIUTUYECKON auccoumanuu (GopMyIUpOBKa U UX
CYIIIHOCTB). 3alucaTh ypaBHEHUE B HOHHOM BHU/IE (TI0 BBIOOPY YUUTEIS).

8. Kucnotsl B cBeTe TEOPUM 3JIEKTPOJUTHUECKON AMCCOLUAMM (IIOHATHE «KUCIOTBHI», UX
CBOICTBa U 3HaueHUE). 3aMKcaTh YPaBHEHUS Peakiil B HOHHOM BHJI€, TOATBEPKIAIOIINE CBONCTBA
KHCJIOT.

9. OcHoBaHMSI B CBETE TEOPHUH AIIEKTPOIUTUUECKON AUCCONMALNU (TIOHATHE «OCHOBAHUS», UX
CBOICTBa U 3HaUEHUE). 3aNKcaTh YPaBHEHUS PEAKIMIl B MOHHOM BHJIE, IOATBEPKIAIOIINE CBOMCTBA
OCHOBaHUH.

10. Conu B cBETE TEOPUH DJIEKTPOJIUTHUECKON TUCCOIMAIUU (TIOHATHE «COJIN», UX CBOMCTBA U
3Ha4YCHHE). 3amucaTh YPaBHCHHS PEaKIuii B HOHHOM BHJIE, ITOATBEPKIAFOIINE CBOMCTBA COJICH.
11. OKcuibl B CBETE TEOPUU DJICKTPOIUTHUECKON TUCCOIMAIUU (TIOHATUE «OKCHUABI», UX CBOM-

CTBa M 3HaueHUe). 3anucaTbh YpaBHEHUS peaklnii B HOHHOM BUJE, OITBEPXKAAIOLINE CBOICTBA OK-
CHJIOB.

12. Knaccudukanum XMMHYECKHX peakMi (110 KOJUYECTBY U COCTABY PEAareHTOB U IPOAYKTOB
PEaKIyu, 0 U3MEHEHHUIO CTENICHH OKHUCIEHHSI, HO TEIIOBOMY d((eKTy, 1Mo HAIMYHMIO KaTalnu3aTo-
pa, o ($a30BOMY COCTOSHUIO U T.X.). [IpuBecTu npumepsl ypaBHEHUH peakluil K KaXa10i Kiaccu-
¢dukauuu.

13. CxopocTh XMMHMUYECKOW peakiuu, (aKTOphl BIUSIOLIMNE HA CKOPOCTh XUMHUECKOH peakluu.
XUMHYECKOE paBHOBECHE U CIIOCOOBI ero cMmemienus. [IpuBectu npumep cnoco00OB CMELIEHUs XU-
MHYECKOT0 PaBHOBECHsI Ha PEaKLMU CUHTE3a aMMHUaKa.

14. Mertamisl (monoxenue B [ICXD /.M. MenaeneeBa, ctpoeHre atomMa, GU3NIECKHE U XUMU-
4yecKHe CBOWCTBA, MpuMeHeHue). [IpuBecTy npumepsl XMMUYECKHX PEAKLUi METaNIOB Ha KOHKPET-
HBIX NpuMepax (ypaBHEHHMsI 3allMcaTh B MOJEKYJISIPHOM U MOHHOM BuJE). CriaBbl (BUIbL, UX IPU-
MEHEHHE).

15. Crioco0bI MoTydeHus: MeTauioB (0OIIMe dTarbl IPOU3BOJCTBA, BUBl METAILTYPTHH C MPH-
mepamu). Koppo3sust MeTanioB (OHATHE, BUIBI KOPPO3UHU U CLIOCOOBI 3aIIUTHI OT KOPPO3HH).
16.  Hewmeramnsr (monoxenue B [ICXD JI.M. MenneneeBa, cTpoeHrne aroma, GU3NIECKHE U XU-

MUYECKHE CBOMCTBa, NpUMeHEHHE). [IpuBecTH NmpuUMepbl XMMHYECKMX pEakLuii HEMETAJUIOB Ha
KOHKPETHBIX NpUMepax (ypaBHEHHUS 3alUCcaTh B MOJEKYIISIPHOM U HOHHOM BHU/IE).

17. Teopust cTpoeHust opraHndeckux coenuHeHuil A.M. BytiepoBa (MpennochbUIKU CO3JaHMS,
MIOJIO’KEHHUSI TEOPUU U UX MOSICHEHUE C PUMEPaMH, €€ 3HadeHue Uil pa3BuThs xumun). Kinaccugu-
Kalusi opraHuyeckux BemiecTB. Kiaccugukaius BeliecTB MO CTPOEHUIO YIJIIEPOJHOIO CKelleTa U
HAJIM4YMIO (QYHKIIMOHATBHBIX Ipymil. 'omonoru u romonorus. Hauana nomenknatypsl IUPAC.

18. Knaccudukanus peakuuii B opraHudeckoid xumuu. Peakiuu npucoennHeHus (rUIpHUpoBa-
HUS, TAJIOTEHUPOBaHMS, THIPOTraJOreHUPOBaHus, ruapaTanuu). Peakuuu otiienienus (Aeruipupo-
BaHUs, IETUAPOTaIOreHUpOBaHus, [eruaparanun). Peakiuu 3amemenus. Peakuny uzomepusanmu.
19.  AnxaHbl: TOMOJIOTHYECKUH Psijl, U30MEpUSl U HOMEHKJIATypa aJKaHOB. XHMUYECKHE CBOM-
CTBa aJKaHOB (MeTaHa, 3TaHa): TOPEHUE, 3aMellleHHe, pa3oXKeHue, neruapuposanue. [Ipumenenne
QJIKaHOB Ha OCHOBE CBOMCTB

20. AnkuHBL. AnleTuiieH. XUMHUYECKHE CBOMCTBA alleTHIICHA: TOpPEHHE, 00ecIBeYnBaHne OpoM-
HOM BOJIbI, IPUCOEIUHEHHUE XJIOPOBOJAOpOJAA M ruzapatauus. [IpuMeHeHue auneruiaeHa Ha OCHOBE
CBOMCTB. MeXKIIaccoBasi H30MEPHs C AJIKAIUEHAMM.

21.  AnkeHbl. DTUJIEH, €ro MOJy4YeHHe (JeTHAPUPOBAHUEM dTaHa, EHOIMMEepHU3auel MoJIuITH-
nena). ['omonoruueckuii psia, u3o0Mepus, HOMEHKJIATypa aJJKeHOB. X UMUUYECKHE CBOWCTBA STUJICHA:
rOpeHue, KayecTBEHHbIE peakiny (obeciBeurBaHue OPOMHOI BO/IBI M pacTBOpa IepMaHraHara Ka-
Jms), TUApaTanus, nonumepusanus. [[pumeHeHe STuieHa Ha OCHOBE CBOMCTB.

22.  Jluens! u kayuyku. [loHsATHE O AMEHAX KakK yrjieBOJOPOAAax C ABYMs JIBOMHBIMH CBSI3SIMHU.
ConpsixkeHHble 1UeHbl. XUMHYECKHe CBOMCTBa OyTaaueHa-1,3 u u3onpeHa: odeciieunBanre Opom-
HOW BOJIBbI M MOJMMEPHU3aLUs B KaydykH. HaTypanbHblil 1 CHHTETHYECKHE KayuyKH. Pe3una.



23. Apensbl. benszon. Xumudeckrue CBOMCTBA O€H30J1a: TOPEHHE, PEaKIMU 3aMeleHus (rajiore-
HUpOBaHUE, HUTpoBaHue). [IpuMeneHne 6eH301a Ha OCHOBE CBOWCTB.

24, [IpupoaHble HCTOYHUKHU YTIE€BOAOPOI0B. [IpupoaHbIil ra3: coctaB, IPUMEHEHHUE B KaU4ECTBE
toruBa. Hegts. Cocta u nepepabotka nedru. [leperonka negru. HedrenpomayKTsi.
25. Cnuptsl. [lonydenue sTaHona OpoKeHHEM TITIOKO3bI M TUIpaTaluueil STuieHa. [ uIpokcub-

Has rpynna Kak ¢yHkipoHansHas. [loHaTHe 0 mpeAenabHBIX 0JTHOATOMHBIX CHHpPTaxX. XUMHUYECKHUE
CBOMCTBA ATAHOJIA: B3aUMOJICHCTBHE C HATPUEM, 00OPAa30BaHUE IPOCTHIX U CIOXKHBIX 3(PUPOB, OKHC-
neHue B anpreruf. lIlpuMmeHeHue 3TaHO/Ia HA OCHOBE CBOMCTB.AJIKOTOJIM3M, €r0 IOCIEACTBUSA U
HpeayIpexIeHue.

26.  I'nmuuepuH Kak mpeAcTaBUTENhb MHOTOATOMHBIX CIIUPTOB. KauecTBeHHas peakuus Ha MHOTO-
aToMHble cnupThl. [lpumenenne rimuuepuna. KapOoHOBBIE KUCIOTHI (COCTaB, CTPOEHUE, U30MeEpus,
HOMEHKJIaTypa, (pru3nuecKkue 1 XUMHUIECKHUEe CBOMCTBA, CIIOCOOBI TIOTY4YEeHUE, IPUMEHEHHE).

27.  dusnyeckue U XMMHUYECKHE CBOMCTBA (peHosa. BzauMHoe BIMsIHHE aTOMOB B MOJIeKyJie (e-
HOJIa: B3aMMOJICHCTBHE C THUIPOKCHIOM HATPHs U a30THOM kucioTol. [Ipumenenue ¢eHona Ha oc-
HOBE CBOMCTB.

28. Anpaerunpl. [lonsitue 00 ampaerugax. AnbaeruaHas rpynmna kak GyHkiuuoHansHas. Dop-
MaJIbJIETU/l U €r0 CBOMCTBA: OKUCIIEHUE B COOTBETCTBYIOLIYIO KUCIOTY, BOCCTAHOBIIEHHE B COOTBET-
cTByroUmiA cupt. [lomydenue anpaerinioB OKUCICHUEM COOTBETCTBYIONIMX CIIUPTOB. [IpumMenenne
dopmanbaeruia Ha OCHOBE €ro CBOWCTB.

29. [TonsiTe 0 KapOOHOBBIX KHCIOTax. KapOoKcmibHas rpynmna Kak (GyHKIHO-HabHAs. [ oMO-
JIOTMYECKUH psii peebHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. [lonyueHne kapOOHOBBIX KHC-
JIOT OKHUCJIEHUEM aJIbJIernJI0B. XUMUYECKHUE CBOMCTBA YKCYCHOM KUCIIOTBI: OOILIME CBOWCTBA C MU-
HEepaJbHBIMU KHCIOTaMH M peakuus sTepudukanuu. [IpuMeHeHre yKCycHOM KUCIOThI HA OCHOBE
CBOMCTB. BbIcIne )KMpHBIE KHCIOTHI HAa IPUMEPE NAIBMUTHHOBOM U CTEAPUHOBOM.

30. Crnosxuble 3Qupbl U xupbl. [lomyuenue cinoxHbIx 23GupoB peakuueit srepuduraruu. Craox-
HbIE 2(UpBI B IpUpoe, X 3HaueHHE. [I[puMeHeHne CI0XKHBIX A(UPOB Ha OCHOBE CBOUCTB. JKupbI
Kak cliokHble 3¢upbl. Kimaccudukarus »xupoB. XUMUYECKHE CBOMCTBA KUPOB: MMIPOIU3 U THAPH-
pOBaHUE KUIKHUX KUPOB. [I[puMeHeHne KUPOB HAa OCHOBE CBOMCTB. MbLIa.

31. VYrneBoasl. YTriaeBobl, WX Kiaccudukalys: MOHOCaxapuabl (TII0K03a, PpyKTo3a), Jucaxa-
puabl (caxaposa) U nmoaucaxapuabl (KpaxMai U 1eJuIr0Ii03a). [ 110K03a — BeIecTBOo ¢ ABOWCTBEHHOM
byHKLIMel — anpaerugocnupT. XMMHUYECKHE CBOIMCTBA IUIIOKO3bI: OKHMCIEHHE B TNIFOKOHOBYIO KHC-
JOTY, BOCCTAQHOBJIEHHE B COpPOUT, CIHpTOBOE OpokeHue. [IpuMeHeHne TIIOKO3bI Ha OCHOBE
CBOWCTB. 3HaUCHME YIJIEBOJIOB B )KMBOM MPHUPOJIE U KU3HU yenoBeka. [IoHaTne o peakuusx mnoyiu-
KOHJIEHCAIlUU ¥ THIPOJIM3a Ha pUMepe B3aUMOIPEBPAICHUIN: TIII0K03a —> MOJUCcaxapul.

32.  Awmunsl [lonstue 06 amuHax. Anudarnyeckue aMuHbl, X KIacCU(pHUKAIMI 1 HOMEHKIIATY-
pa. AHWIVMH, KaK opraHndeckoe ocHoBaHue. [lomyueHne aHninHa U3 HUTPOOeH3051a. AMHHOKHCIIO-
ThI- (pu3nYecKre U Xumuueckue cpoifcta. [lomunentunnas csa3b. [Tomumepsl. benku u nonucaxa-
pHUIBI KaKk OMOTIOIMMEPHI.

33.  Ilmactmaccel. [lomyueHue NOIMMEPOB peaklUed MOIMMEpHU3alMUd U TOJHMKOHAEHCAIHH.
TepMmorTacTHUHBIE U TEPMOpPEaKTHUBHBIE TutacTMacchl. IIpencraBurenu rumactmace. BonokHa, nx
knaccugukanus. [Tonyuenue BookoH. OTaenbHbIe TPeACTaBUTENN XUMHUUECKUX BOJIOKOH.

Kpumepuu oyenku:
[IpuBenensl B paznene 2

Haumenosanue: Tecm
Ilpeocmaenenue ¢ @OC: HaboOp TECTOB

Bapuanmut mecmoe:
Tect 1

Yacts 1
1. K mpocTeiM BemecTBaM OTHOCUTCS



10.

11.

1) cepHast KMCI0Ta

2) CIHPT
3) OKCHJI KaJIvsI
4) KHCIIOPOJT

KucnotHeIME CBOWCTBaMHU 00J1a]1a€T OKCH]T 3JIEMEHTa, KOTOPbI B MEPUOTHUSCKON CHCTEME
HAXOJIUTCS

1) B 3-Mm nepuoge, I1IA rpymme

2) BO 2-M nepuoae, [VA rpymnmne

3) B 3-M nepuonge, IIA rpymme

4) BO 2-M nepuoe, IA rpymnme
B arome ¢ochopa obiee 4nCIIo ISKTPOHOB M YUCIIO 3JEKTPOHHBIX CJIOEB COOTBETCTBEHHO

PaBHbBI
1) 31,3
2) 15,5
3) 15,3
4) 31,5
BeiecTBo, B KOTOPOM CTEMEeHb OKUCICHHS YIiepoia paBHa +2,
1) YTIIEKHUCIIBIN Ta3
2) yrapHblii ras
3) H3BECTHSIK
4) yroJibHas KHCI0Ta

Cpeau BCex BHIOB KPUCTAUTMIECKUX PEIIETOK CAMOU HEITPOYHOMU SBIISCTCS
1) HOHHAas

2) MeTaJuTnYecKast

3) aToMHast

4) MOJICKYJISIpHAs
Peaxuus mexay okcuaom meau(Il) u cepHOi KUCIOTOM OTHOCHTCS K PEaKIIUAM

1) oOMeHa

2) COEIMHEHUS

3) 3aMeIeHUs

4) pa3NoKEeHUs
DNEKTPOJIUTOM HE SIBIISETCSA

1) Mg(OH),

2) Ca(OH),

3) KOH

4) CsOH

Peakiiuu noHHOTr0 0OOMEHa COOTBETCTBYET YpaBHEHHE
1) SO, + 2NaOH = Na,SO3 + H,0
2) Na,O + SO, = Na,SO;
3) Na,SO; + 2HCI = 2NaCl + H,0 + SO21
4) 2HCI + Zn = ZnCl, + Hao1

B pacTBope He MOTYT OJTHOBPEMEHHO HAXOIUTHCSI HOHBI
1)  zZn* uNO7;
2)  AP'ucCr
3) Ag’u CI
4)  Cu*uso/”

OcHoBHbIE OKcHbI cocTaBa D0 00pa3yeT KaxAblii U3 METAIIJIOB, YKA3aHHBIX B Py

1) HaTpuil, Kanuii, pyouanii
2) AMIOMUHUH, Oapuil, KaabIHi
3) MAarHui, KaJbLUi, CTPOHIIUI
4) OepHILTHIA, JINTHHA, 1IC3HUit

Oxcun yrnepoaa(IV) pearupyer ¢ KaxabIM U3 JIBYX BELIECTB



12.

13.

14.

15.

16.

17.

18.

19.

20.

1) C BOJIOM M OKCHIOM Oapust

2) C KHCJIOPOJIOM M OKCHJIOM HaTpHs

3) ¢ cynb(aToM HATPHUs U THAPOKCHUIOM KaJus

4) ¢ okcuaom xene3a(Ill) u cepHoit kucnoroun
I'unpoxcua Gapust pearupyer

1) XJIOpU HATPUS

2) cyibdar HaTpus

3) OKCHUJI HATPHSI

4) THJIPOKCHUJ HATPUS
CepHast KHCJIOTa He B3aUMO/IEHCTBYET

1) ¢ okcuaom azota(V)

2) C OKCHJIOM HaTpUsl

3) ¢ runpokcuom meau(Il)

4) C XJIOpHJIOM Oapust

Cynsdar meau(Il) B3auMoaeCTBYET ¢ KaXKIbIM U3 TPYIIIBI BEIIECTB B PIAY
1) Mg, KOH, NaCl
2) Zn, NaOH, BaCl,
3) Fe, AgNos, Mg(OH),
4) Ag, KNO3, KOH
s cxemsr nipeBpamennit N, — NH; — NH,OH — NH;Cl — AgCl Heob6xoammo mocie-
JIOBAaTEJIbHO MCIOJIb30BaTh BEIIECTBA, YKA3aHHBIE B PAIY
1) H,, H,0, HC', AgN03
2) 02, H,0, AgNO3, HCI
3) H,, NaOH, HCI, KNO3
4) HCI, H,0, KNOs3, CuCl;

B cxeme mpesparenuii Bemects Cu(NO3); — Cu(OH); — X — Cu BemiectBoM «X)» SIBIIsI-

ercst
1) CuCl,
2) CuO
3) Cu,0
4) CuSO,

CHUHIOI0 OKPACKy JIAKMYC HMEET B pacCTBOpE
1) COJISTHOW KUCIIOTBI
2) XJIOpUAA HATPUS
3) THIPOKCHA HATPHS
4) a30THOM KHCIIOTHI
Yacts 2

Meramndeckue cBOHMCTBa ciiabee BCero BhIPaKEHBI
1) y HaTpUs
2) y Marxust
3) y KaJIbIHsI
4) y aTIOMHHHUSA

K okHCITHTEThHO-BOCCTAHOBUTEIBHBIM PEAKIIMSIM OTHOCHUTCSI

1) Na,O + H,0 = 2NaOH

2) CuO + HSO,4 = CuSO,4 + H,O

3) CaCO; = CaO + CO,

4) Zn + 2HCIl = ZnCl, + H,
VYCcTaHOBHUTE COOTBETCTBHE MEXY Ha3BAaHUSMM SJIEMEHTOB M BUJAOM XUMHYECKOH CBS3H,
KOTOpast 00pa3yeTcsi B UX COCTUHEHUSX W TIPOCTHIX BEIIECTBAX

HA3BAHMUE 2JIEMEHTOB BUJT XUMWYECKOM CBS3U

A) a30T U BOAOPOJ 1) MeTaJlTn4ecKast

b) yIIepo U KaJdbIui 2) KOBQJICHTHAS MOJISIpHAs



B) aTOMBI KHCJIOPO/Ia 3) KOBAJICHTHASI HETIOJISIPHAS
I aTOMBI CTPOHIIUSA 4) HWOHHAas
Omeem.

1 2 3 4

YCTaHOBHUTE COOTBETCTBHE MEXKIy KJIAacCaMH OPTaHMYECKUX BEIIECTB U XUMHUYCCKUMU
dhopmynamu

A) CIHPT 1) CH4

b) MIpeAeIIbHBIN YTIEBOAOPO. 2) CoH4

B) KapOOHOBasi KUCIIOTA 3) CH3;OH

I HeTIpeACIbHBINA YTIIEBOI0PO 4) HCOOH

Y CTaHOBHUTE COOTBETCTBUE MEX Ty (DOPMYJIOH U Ha3BaHHEM BEIIECTBA

A) CoHs 1) 3TAHOII

E) C17H35COOH 2) MCTaH

B) C,HsOH 3) 3TaH

I) CoHy 4) CTCapUHOBAs KUCIOTA
5) STHIICH
6) YKCYCHasi KUCIIOTa

BoeruncnuTh Maccy LMHKA, TPOPEarupoBaBIIEro ¢ paCTBOPOM COJISTHOM KHUCIOTHI, €CIIH MPU
peaKIy BBIICTUIIOCH 5,6 TUTPOB BOIOPOIa
Omeem:

Yacts 3
Hanumnre ypaBHeHUs: peakuuii, ¢ TOMOILIBIO KOTOPBIX MOKHO OCYLIECTBUTH IPEBPALICHUS
ATIOMUHUN — XJIOPUJ ATIOMUHUS — X — OKCH/JI aJTFOMUHUS
Brruncnute maccy kapOoHaTa Kajbliys, IPOPEarupoBaBIIETo C PACTBOPOM a30THOM KUCIO-
TBI Maccoit 63 rpaMMa U MaccoBOH J10J1eH KUCTOTHI B pacTBOpe 20%.

OTBETHI
Yacts 1
OTBeTHI Ha 33J]aHKsI C BHIDOPOM OJTHOTO OTBETA
N 3a0anus Bapuanm omeema N 3a0anus Bapuanm omeema
1 4 10 3
2 2 11 1
3 3 12 2
4 2 13 1
5 4 14 2
6 1 15 1
7 1 16 2
8 3 17 3
9 3
YacTs 2
OTBeTHI Ha 33J]aHUS C KPATKIM OTBETOM
No 3a0anus Omeem
18 4
19 4
20 2431
21 31472
22 3415
23 16,25
YacTts 3
OTBeTHI Ha 3aJ]TaHUS C PA3BEPHYTHIM OTBETOM
No 3ananus | CojeprkaHrie BEpHOTO OTBETA




24 1) 2Al + 6HCI = 2AICI; + 3H;

2) AICI; + 3KOH = AI(OH); + 3KCI
BerectBO «X» - Al(OH);

3) 2AI(OH); =t= Al,03 + 3H,0

25 1) Haiimena macca KHCIIOTBI, COACpIKAIIasCs B pacTBOPE
63r —100%
Xr —20%
X=12,6r (m(HNOs3))
2) CocTaBiIeHO ypaBHEHUE PEAKIIUU
CaCO3 + 2HNO; = C&(NOg)z + H,0 + CO,
3) Breruncnena macca kapOoHaTa KalbLus
Xr 12,6T
CaCO;3; + 2HNO; = Ca(NO3)2 + H,O + CO»
1 monp 2 MOJIb
100r 2*63r
X=100r*12,6r/2*63r = 10r
OtBet: m(CaCO3) = 10r

biok 1. C BeIOOpPOM OTBETA.
- y4YalyMcst JIJIsl BBITIOJTHEHUS 33/laHus HEOOXOAMMO BBIOpATh OJMH M3 YEThIPEX
BApUAHTOB OTBETOB
- y4YallHecs: OLEHUBAIOT BEPHOCTh IBYX CYXKICHUN
biok 2. 3ajaHus C KpaTKUM OTBETOM.
- BBIOOp HECKOJIBKUX MPABUIBHBIX OTBETOB (MHOXKECTBEHHBIN BBIOOD)
- 3a/1aHUs Ha YCTAHOBJICHUE MO3UIIUMN, TTPEJCTABICHHBIX B IBYX MHOECTBAX
- 3a/1aHus, TPEOYIOIIUe HATUCAHUsI OTBETA B BUJE YK CIIa
byok 3. 3aaHus C pa3BEPHYTHIM OTBETOM.
- 3a/laHUsI Ha YCTAHOBJICHUE B3aMMOCBSI3M MEXKY KJacCaMU HEOPTaHUYECKHUX
BEIIIECTB
- pacueTHas 3a1a4ya
Bpewms BoinonHeHus padbotsl — 120 MUHYT.
JIS KaXKJIOTO 3aJIaHus yacTtu A — 2-3 MuH
yactu B — 5 Mmun
gactu C — 10 muH
VY yuamuxcsi 10KHBI OBITh:
- IepuoauyecKasl cucrema xumudeckux sneMmeHToB J[.U. Menneneena;
- pPacTBOPUMOCTH KHCJIOT, COJIE 1 OCHOBAHUM B BOJE;
- BJIEKTPOXUMHUYECKUN Psif] HANIPSDKEHUNA METAJIJIOB;
- KQJIBKYJISITOP.

Kpumepuu oyenxu:

- OIICHKA «OTJUYHO» BBICTABJISETCS CTYACHTY, €CJIU JaHbI MPABHIIBHBIC OTBETHI
Ha 90-100% BoMpoCOB;

- OIICHKA «XOPOIIIO» BBICTABIIACTCS CTYNICHTY, €CIU JJaHbl MPABUIBHBIC OTBETHI
Ha 75-89% BONpOCOB;

- OIIEHKAa «YJOBJICTBOPUTEIHHO» BBICTABISICTCA CTYACHTY, €CIU JaHbl Ipa-
BWJIbHBIE OTBETHI HAa 60-74% BOMPOCOB;




- OIIEHKAa «HEYIOBJIECTBOPUTEILHO» BBICTABIISIETCS CTYACHTY, €CJIM JIaHbl Mpa-
BWJIbHBIE OTBETHI MeHEe, ueM Ha 60% BOIpPOCOB.

Kpumepuu ouyenxu:
[IpuBenensl B pazuene 2
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2. KPUTEPUHU OHEHKH YPOBH OCBOEHUA KOHTPOJIMPYEMOI'O MATEPHUAJIA

Bun, dopma

YpoBeHb 0CBOEHHUSI KOHTPOJIUPYEMOTO MaTepuaa

Kowmmnerentiu I[eCKpI/IHTOpLI OLIEHOYHOT'0 |OTJIMYHO XOpOILIO YZAOBJIETBOPUTEILHO HEY/IOBJIETBOPUTEIILHO
MCPOIPUATHA

OK 7. CopeiicTBoBaTh|3HaeT: 3aCIy)KHBAeT OOYy4YaroLIMii- | 3aCay)KUBAeT OOYYAIOIIUICS, 00- | 3aCiy)KHBaeT OOYJaIOIIMiACs, OOHA- | BBICTABISAETCST O0ydarole-
COXDaHCHHIO  OKDYxkato-|31: BayKHEHIIME XUMUYCCKHUE IIOHSTHS: Belle- cs1, OOHApYKUBIINHA BCECTO- | HAPYXKUBIIMK  IIOJHOE  3HAHHUE | PY’KHBIINK 3HAHHS OCHOBHOTO y4eO- | Mycs, 0OHapYKUBIIEMY
1IEH  Cpenpl, Pecypeoche-|CTBO, XMMUHECKHIE HIEMEHT, aTOM, MOJIeKy.1a, POHHEE, CUCTEMATUIECKOE U | y4EOHOTO MaTepHana, yCBOMBIIMIA | HOTO Marepuana B 00beMe, HEOOXO- | MpoGenbl B 3HAHUAX OC-
E:;(::BPE)IE;Tb ag)d)il;g]::i ;Tel}éziffgz{:igzgggz,Ii[iiii?iﬁﬁiﬂqe— riy6oKoe 3HaHHWEe Y4eOHOTrO | OCHOBHYIO JIUTEpaTypy, PEKOMEH- | JUMOM Ul JaibHeluieil y4eObl W | HOBHOrO y4eGHOro Mmare-
SAHHEIX CHTYAIHAX CKast CRSI3b, HEKTPOOTPHIIATENHHOCTS, BATCHT- Marepuana, MpeLycCMOTpeH- | oBaHHYI0 B mporpamme. OreHka | mpencrosieil paborsl mo npodec- | puama. OneHKa CTaBUTCS
OK 8. ILaHupoBaTh u|HOCTb, CTeIeHb OKUCIIEHHS, MOJlb, MOJISPHAS HOTO IIPOrpaMMOoii, yCBO- | "XOpomIo" BBICTaBISIETCS 00y4Yaro- | CHH, 3HAKOMBIX C OCHOBHOM JIMTEpa- | 00yYarOIMMCs,  KOTOpBIC
peanu30BbIBaTh COOCTBEH-|Macca, MOIAPHbI 06beM ra3000pa3HbIX Be- )lﬂq)d’epeHEl‘"POBaH' MBIIMA OCHOBHYIO JIUTEpa- | IIUMCS, IOKa3aBIIMM CHUCTEMaTH- | TYpOH, PEKOMEHJOBaHHOW NpOrpaM-|HE MOIYT IpPOAOJKHUTH
HOE MpO(eCCHOHANBHOE M |ILECTB, BEIECTBA MOJIEKYJIIPHOTO H HEMOJIE- HbIH TYpY M 3HAKOMBIH C JIONOJI- | YECKUIl XapakTep 3HaHMW 1O Juc- | MOil. OueHka BbICTaBiseTCSd 00yda- | OOyueHUE WM NMPUCTYIUTh
JITHOCTHOC pasBUTHE KyJIIpHOTO CTPOCHHA, PaCTBOPHI, SIEKTPOIHUT H sater HHUTEJIBHON  JIUTEPaTypOil, | UILUTHHE U FOIIMMCSI, JOMYCTHBIIMM IOTPEUIHO- | K npoheccHoHaIbHOM
HESJICKTPOIIAT, SICKTPOINTHICCKAs IMCCOLHA- PEKOMEHI0BAHHO IpO- | CHOCOGHEIM K MX CAMOCTOSITENb- | CTH B OTBETE HA DK3aMEHE M IIPH | AEATENbHOCTH II0 OKOHYA-

[, OKHCITHTCIS U BOCCTAHOBHTEIB, OKHCIC- TpaMMOii. HOMY IIOIOJIHEHUIO U OOHOBJICHHIO | BBHINOTHEHHU 9K3aMEHALOHHBIX | HUH 00pa30BaTENbLHOIO

HHE U BOCCTAaHOBJICHHUE, TEIUIOBOIT dphexT
peakIluH, CKOPOCTh XMMHYECKOH peaklu,
KaTaJIi3, XHMHIECKOe PaBHOBECHE, YTIICPOL-
HBII CKeneT, QyHKIMOHAIbHAS TPYIIIa, H30Me-
PpHsL, TOMOJIOTHSL;

32 OCHOBHBIE 3aKOHBI XHMHH: COXPAaHECHHS
MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa Be-
miects, [lepuonuueckuii 3akon .M. Mennene-
€Ba;

33: OCHOBHBIC TEOPHH XHMHH; XHMHYECKOU
CBSI3HM, OJIEKTPOIMTHYECKOH  IHUCCOIMAIUH,
CTPOCHHSI OPTaHWYECKUX H HEOPraHMUECKUX
COEIUHEHHI;

34: BakHEMHIIIME BEIIECTBA U MaTEpUalbl: BaX-
HeWIIe MeTaJUTbl U CIUIaBBl; CepHasi, COJISTHAs,
a30THasE M YKCYCHasl KHCIJIOTBI; OJaropoiHsle
ra3bl, BOJOPOX, KUCIOPOA, TaJIOTeHbl, MIeN0d-
HbIe METaJUIbl; OCHOBHBIE, KHCJIOTHBIE U aM(po-
TepHBIC OKCHIBI M THIPOKCHBI, IIENOYH, yT-
JICKUCIIBIA M yrapHbIM rasbl, CEpHUCTBIN ras,
aMMHaK, BOJa, NMPUPOAHBIA Ta3, MeTaH, 3TaH,
9THJICH, alleTUIIeH, XJIOPH HATPHsl, KapOoHAT U
ruapokapOoHaT HaTpus, kapOoHat u ¢ocdar
KaJIpLisl, OCH30JI, METAHOJ U 3TaHOJI, CIIOXKHBIE
9(¢HpEL, XKUPBI, MbUIa, MOHOCAXapHABI (TITIOKO-
3a), JquUcaxapuibl (caxaposa), MOJHCaXapubl
(kpaxMaJ ¥ IIeJUIF0JI03a), aHHMJIMH, aMHHOKHC-

B XOIe JaibHeHmend yueOHOM
pabotsl ¥ TpodecCHOHANBHOM

JACATCIBHOCTH.

3a7aHii, HO 00JaJamuM Heo0Xo-
MUMBIMU 3HAHUSIMH IJISI UX YCTpaHe-
HHS TOJ PYKOBOJCTBOM HpEIOfaBa-
TesI.

yupexaeHus 0e3 JIONOIHU-
TEJIbHBIX 3aHATUH 1O pac-
cMaTpuBaeMoit JICLIH-

TIJTHHE.
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JIOTBI, OEJIKM, UCKYCCTBEHHBIC M CHHTETHYE-
CKHUE BOJIOKHA, Kay4yKH, IUIACTMACChI;

Ywmeer:

V1 u3ydeHHbIE BEIIECTBA 10 TPUBUAIBHOM HITH
MEX/IyHapOHOW HOMEHKJIATYpE;

V2 onpenensrs: BJICHTHOCTb U CTENEHb OKUC-
JICHUSI XMMHUYECKHX 3JIEMEHTOB, THUI XMMHUE-
CKOW CBSI3M B COCIMHEHMSX, 3apsl HMOHA, Xa-
pakTep cpelbl B BOJHBIX PacTBOpaX HEOPraHU-
YECKHUX M OPraHMYEeCKUX COCANHECHHMH, OKHUCITHU-
Telb M BOCCTAHOBUTENb, IPHHAUICKHOCTh
BEILIECTB K Pa3HbIM KJlacCaM HEOPraHUYECKHUX U
OpPraHMYECKUX COCANHCHHIA;

V3 xapakTepu30BaTh: JIEMEHTHI MaJbIX MepH-
OJIOB 10 MX moyiokeHuo B Ilepuoamnyeckoit
cucreme .M. MenneneeBa; oOiue Xumude-
CKHE CBOICTBA METAJUIOB, HEMETAIOB, OCHOB-
HBIX KJIaCCOB HEOPraHWYECKUX U OpraHuye-
CKUX COCAMHCHHIA; CTPOCHHE M XHMHYCCKHE
CBOMCTBA U3YYCHHBIX HEOPTAaHUYECKHX M Opra-
HUYECKUX COCAMHEHUI;

V4 06BICHSATD: 3aBUCUMOCTH CBOWCTB BEIIECTB
OT UX COCTaBa M CTPOCHUS, MPUPOLY XUMUYEC-
CKOW CBsI3M (MOHHOW KOBaJEHTHOM, METaJLIU-
YeCKOIl M BOIOPOIHOM), 3aBHCHMOCTH CKOpO-
CTH XUMHYECKOH pEeaKInH W IOJIOKEHUE XH-
MHYECKOTO PABHOBECUSI OT paslIMYHbIX (akTo-
poB;

V5 BBINONHATh XUMMYECKHH 3KCIEPUMEHT: MO
pacro3HaBaHUIO BaKHEHIIUX HEOPraHMYECKUX
U OpPraHMYECKUX COCAMHEHUI;

Y6 pematb: pacdyeTHbIE 3aJaud 10 XUMHUE-
ckuM (HOpMyJIaM U ypaBHEHHSIM

Bnaneer:

H2: HaBbIKaMH 3KOJOTMYECKM TI'PaMOTHOTO
MOBEJICHUS B OKPYKaIOILEeH cpene;

H3: HaBBIKAMH OLICHKH BIIUSIHUSI XUMHYECKOTO
3arpsA3HEHUS OKPY)KAIOILEH Cpebl Ha opra-
HU3M YE€JIOBEKa U IPYTHE )KUBBIE OPTAaHU3MBI;
H4: naBbIKaMu Ge30macHOro 0OpaneHus ¢
TOPIOYMMH U TOKCUYHBIMU BELIECTBAMU 1
11ab0paTOPHBIM 000PYJOBAaHHUEM;

HS5: HaBbIKaMu caMOCTOSITENTFHOTO MTOUCKA
XMMHYECKOH HH(POPMALUH C HCIIOJIb30BaHUEM
Pa3IMYHBIX HCTOYHHUKOB (CIIPAaBOYHEIX, HAYY-
HBIX U HAYYHO-TIOIYJISIPHBIX M3JaHHUH, KOMITb-
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I0TEpHBIX 0a3 TaHHBIX, pecypcoB HTepHETA);
H6: ucnonb30BaTh KOMIIBIOTEPHBIE TEXHOJIO-

THU 17151 00pabOTKH M Iepeladll XHMHIECKOH
nHGOPMAIHMH U ee IIPEACTABICHHS B Pa3IHd-

HBIX opMmax;

OK 7. CopeiicTBOBaTh
COXpPAaHECHHIO  OKpYXKaro-
meit cpenpl, pecypcoche-
pexenuto,  3PpHEKTHBHO
JeiiCTBOBaTh B YPE3BBI-
YalHbIX CUTYaLUAX

OK 8. IlnanupoBaTh U
pEaI30BEIBAaTE COOCTBEH-
Hoe npodeccuoHanbHOE U
JIMYHOCTHOE PAa3BUTHE

3HaeT:

31: BakHeHIINe XUMIIECKHE OHATHS: Bellle-
CTBO, XMMHYECKUH 2JI€MEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE ATOMHAsI U MOJIEKYJIIpHast
MaccChl, HOH, aJUIOTPOIIHsI, H30TOIBI, XUMHUUe-
CKasl CBAI3b, JJIEKTPOOTPULIATEILHOCTD, BAJIEHT-
HOCTb, CTEIIEHb OKUCJIEHUS, MOJIb, MOJISIpHAsI
Macca, MOJLSIPHBII 00beM ra3000pa3HbIX Be-
IIECTB, BEIECTBA MOJIEKYJISIPHOTO U HEMOJIe-
KyJIIPHOTO CTPOEHHUS, PACTBOPBIL, JEKTPOIUT U
HEJIEKTPOIIUT, JIIEKTPOIUTHYECKAs TUCCOLUa-
1M1, OKUCJIUTEIIb U BOCCTAHOBUTENb, OKUCIIE-
HHE ¥ BOCCTaHOBJICHUE, TEIUIOBOH ekt
peaKIuH, CKOPOCTh XHUMHIECKOH peakiui,
KaTaJli3, XHMHIECKOe paBHOBECHE, YTIIEPO-
HBIH cKeleT, (pyHKLIMOHAIbHAS IPYIIA, H30Me-
PpHsL, TOMOJIOTHSE;

32 OCHOBHBIC 3aKOHbl XHMMH: COXPaHCHHs
Macchl BELIECTB, IIOCTOSHCTBA COCTaBa Be-
mects, [Tepuoanueckuit 3akon [I.11. Mennene-
eBa;

33: OCHOBHbBIE TECOPUHM XHMHH; XUMHYCCKON
CBSI3H, OJIEKTPOJIMTHYCCKOH  IHCCOIHMAINH,
CTPOCHHSI OPTaHWYECKUX H HEOPraHMUECKUX
COEIUHEHUH;

34: BakHelIMe BElIeCTBa U MaTepUalIbl: BaXkK-
HeWIIe MeTaJUTbl U CIUIaBBl; CepHasi, COJISTHAs,
a30THAasg M YKCYCHas KHCIJIOTBI; OlaropoiHsle
ra3bl, BOJOPOX, KHUCIIOPOX, TaJOTeHbl, MIeNT0q-
HBIE METaJUTBl; OCHOBHbIE, KHCIIOTHBIE H aM(po-
TepHbIE OKCHIBI M THAPOKCHUABI, IIEIOYH, YI-
JIEKUCIIBIA M yrapHbIi rasbl, CEPHHUCTBIN ras,
aMMHaK, BOJa, NMPUPOAHBIA Ta3, MeTaH, 3TaH,
STUIICH, alleTUIICH, XJIOPHU HaTPHs, KapOoHAT U
rupokapOoOHaT HaTpus, kapOoHat u Qocdar
KaJIpLsl, OCH30JI, METAHOJ U 3TaHOJI, CIIOXKHBIE
3(hUPBI, KHUPBI, MbUIA, MOHOCAXapUABl (TJIIOKO-
3a), aucaxapuiabl (caxaposa), HOJHCaxXapuabl
(KpaxMas W LeJUTI0N03a), aHWIMH, aMHHOKHC-
JO0THI, OENKH, UCKYyCCTBEHHbIE M CHHTETHUE-
CKHe BOJIOKHA, KayIyKH, INIACTMACCHI;

Ymeer:

Tecr

ITpaBUIIbHO BBIIOIHEHBI
BCE 3aJ[aHMUS.
IIponemoHcTpUpOBaH
BBICOKHMH YpOBEHb
BIaJICHUS] MaTePUATIOM.
IIposiBnens
HIPEBOCXO/IHBIC
CIOCOOHOCTH
HPUMEHATh 3HAHUS 1
YMEHUSI K BBITIOIHEHUIO
KOHKPETHBIX 3aaHUi.

[IpaBUILHO BBINIOIHEHA
OorbIrast YacTh 3a1aHUMH.

IIpucyTcTBYIOT =~ HE3HAYMTEIbHbBIC
omuOKH.
IIponemoHcTpUpOBaH

XOpOLIMH YPOBEHb
BJIA/ICHUSI MATEPHAIIOM.
IposiBNeHBI CpeHuE
CIIOCOOHOCTH
MPUMEHSTh 3HAHUS K
YMEHHSI K BBITIOJIHCHUEO
KOHKPETHBIX 3aJJaHui

3a/1aHKs BBIOIHEHBI

Oonmee wem HamonoBuHy. IIpucyt-
CTBYIOT cepb&3Hble omubku. [Ipone-
MOHCTPHPOBAH yIOBJICTBOPHTEIbHbBIN
YPOBEHb BIIAJICHHUS MATEPHAJIOM.
[IposiBneHbl HU3KUE

CriocoOHOCTH IPUMEHSTh 3HAaHUS 1
YMEHUSI K BBITOJIHEHHIO KOHKPETHBIX
3aJIaHMi.

3a/1aHMs BBIITOJIHEHBI
MeHee 4eM HallOIOBUHY.
IIponemoHCcTpUpOBaH
HeynosnerBopurenbHblii
YPOBEHb BIIaJICHHS
MaTepHaoM.
IIposiBnens
HEJJOCTaTOYHbIC
CIIOCOOHOCTH
MIPUMEHSATh 3HAHUS U
YMEHY K BBIIOJHEHHIO
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V1 u3ydeHHbIC BEIIECTBA 10 TPUBHAIBHOM HITH
MEX/IyHapOHOW HOMEHKJIATYpE;

V2 onpenensrs: BJICHTHOCTb U CTENEHb OKUC-
JICHUSI XMMHUYECKHX 3JIEMEHTOB, THUII XHMHYeE-
CKOW CBSI3M B COCIMHEHMSX, 3apsl HMOHA, Xa-
pakTep cpelbl B BOJHBIX PacTBOpaX HEOPraHU-
YECKHUX M OPraHMYECKUX COCANHEHUM, OKUCIHU-
Telb M BOCCTAHOBUTENb, IPHHAIUICKHOCTh
BEILIECTB K Pa3HbIM KJlacCaM HEOPraHUYECKUX U
OpPTaHUYECKUX COCANHCHHUIA;

V3 xapakTepH30BaTh: 3JEMEHTHI MAJIbIX MEpPH-
OJIOB 0 MX moyokeHHo B Ilepuoamyeckoit
cucreme .M. MenneneeBa; oOiue Xumude-
CKHE CBOICTBA METAJUIOB, HEMETAILIOB, OCHOB-
HBIX KJIACCOB HEOPraHWYECKUX U OpraHuye-
CKUX COCAMHCHHIA; CTPOCHHE M XHMHUYCCKHE
CBOMCTBA U3YYCHHBIX HEOPTAaHUYECKHUX M Opra-
HUYECKUX COCIMHEHUI;

V4 06BICHSATD: 3aBUCUMOCTH CBOWCTB BEIIIECTB
OT UX COCTaBa M CTPOCHUS, MPUPOLY XUMUYEC-
CKOW CBsI3M (MOHHOW KOBAJEHTHOM, METaJlIU-
YECKOW M BOJOPOJIHOM), 3aBHCUMOCTh CKOpPO-
CTH XMMHYECKOH pPEaKkIWH M TOJIOKECHHE XH-
MHYECKOTO PAaBHOBECHS OT Pa3IUYHBIX (HaKkTo-
poB;

V5 BBINONHATh XUMMYECKHH 3KCIEPUMEHT: MO
pacro3HaBaHUIO BaKHEHIIMX HEOPraHMYECKUX
U OpPraHUYECKUX COCAMHEHUI;

Y6 pemarb: pacdyeTHbIE 3aaudl 10 XUMHUE-
ckuM (HOpMyJIaM U ypaBHEHHSIM

Bnaneer:

H2: HaBbIKaMH 3KOJOTMYECKM TI'PaMOTHOTO
MOBE/ICHUS B OKPYKaIOILEeH cpene;

H3: HaBBIKAMH OLICHKH BIIUSIHUSI XUMHYECKOTO
3arps3HEHUS OKPYKAIOILEH Cpe/bl Ha opra-
HU3M YEeJIOBEKa U JIPYTHE )KUBBIE OPTAaHU3MBI;
H4: naBbiKkaMu Ge30macHOro oOpameHus ¢
TOPIOYMMH U TOKCUYHBIMHU BELIECTBAMU 1
11ab0paTOPHBIM 000PYJOBAaHUEM;

HS5: HaBbIKaMu caMOCTOSITENTLHOTO MTOUCKA
XMMHYECKOH HH(POPMALUH C HCIIOJIb30BAaHUEM
Pa3IMYHBIX HCTOYHHUKOB (CIIPAaBOYHEIX, HAYY-
HBIX U HAYYHO-TIOMYJISIPHBIX M3JaHHUH, KOMITb-
IOTepHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa);
H6: ucrionb30BaTh KOMIBIOTEPHEIE TEXHOO-
THU U151 0OpabOTKY M TIepeiadl XMMHIECKOH
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MH(OPMALMHK U e NPEeICTABICHNUS B Pa3Iny-
HBIX QopMmax;

OK 7. CopeiicTBOBaTh
COXPAaHEHHIO  OKPYKaro-
meil cpensl, pecypcocOe-
pexenuto,  3PHEeKTHBHO
JIeWCTBOBaTh B YPE3BbI-
YaWHBIX CUTYAIHIX

OK 8. IlnanupoBaTh U
peann3oBbIBaTh COOCTBEH-
HOe mpodeccuoHambHOE U
JMYHOCTHOE Pa3BUTHE

3HaeT:

31: BaxkHeIIe XMMUYECKUE TIOHATHSA: Bellle-
CTBO, XMMHYECKUH 2JIEMEHT, aTOM, MOJIEKyJIa,
OTHOCHUTEJIbHBIE ATOMHAsI U MOJIEKYJIIpHast
MAcChl, HOH, aJTIOTPOIIHsl, H30TOIBI, XUMHUYE-
CKasl CBSI3b, JJIEKTPOOTPUIATEIBHOCTD, BATIEHT-
HOCTb, CTEIIEHb OKUCJIEHUS, MOJIb, MOJISIpHAsI
Macca, MOJLSIPHBII 00beM ra3000pa3HbIX Be-
IIECTB, BEIIECTBA MOJIEKYIIPHOTO U HEMOJIe-
KyJIIPHOTO CTPOEHHUS, PACTBOPBIL, JEKTPOIUT U
HEDJIEKTPOJIUT, JIIEKTPOIUTUYECKAs JUCCOLUaA-
IWs1, OKUCIIUTEIb U BOCCTAHOBUTENb, OKHCIIE-
HHE ¥ BOCCTaHOBJICHUE, TEIUIOBOH ekt
peakIiuH, CKOPOCTh XMMHYECKOH peakluH,
KaTaJlu3, XHMHIECKOe PaBHOBECHE, YTIICPOL-
HBIH cKeleT, (pyHKUMOHAIbHAs IPYIINA, H30Me-
pHsi, FOMOJIOTHS;

32 OCHOBHBIE 3aKOHBI XHMHH: COXPAaHECHHS
Macchl BeLIECTB, IIOCTOSHCTBA COCTaBa Be-
mects, [lepronuueckuit 3akon J[.1. Mennene-
eBa;

33: OCHOBHBIC TEOPUH XHUMHUH; XUMHUYECKOM
CBSI3M, DJIEKTPOIMTHYECKOH  IHUCCOIMAIUH,
CTPOCHHSI OPTaHWYECKUX H HEOPraHMUECKUX
COEIUHEHUH;

34: BakHEMHIIIME BEIIECTBA U MaTepUalbl: Bax-
HeWIe MeTaJuIbl U CIUIABBl; CepHasi, COJISTHAs,
a30THAasg M YKCYCHas KHCIJIOTBI; OnaropoiHsle
rasbl, BOJOPOA, KUCIOPOJ, TaJOreHbl, LIeN0d-
HBIE METaJUTBl; OCHOBHbIE, KHCIIOTHBIE H aM(po-
TEpHBbIE OKCHIBI M THAPOKCHUABI, IIENOYH, YI-
JICKUCIIBIA M yTrapHbIM rasbl, CEpHUCTBIN ras,
aMMHaK, BOJa, NMPUPOAHBIA Ta3, MeTaH, 3TaH,
STUIIEH, alleTUIIeH, XJIOPU HaTpHs, KapOoHAT U
rugpokapOoHar Hatpus, kapOoHat u ¢ocdar
KaJIpLsl, OCH30JI, METAHOJ U 3TaHOJI, CIIOXKHBIE
3(hUPBI, KHUPBI, MbUIA, MOHOCAXapUABl (TJIIOKO-
3a), JUcaxapuibl (caxaposa), IMOJIHCaXapuabl
(KpaxMas W LeJUTI0N03a), aHWIMH, aMHHOKHC-
JO0THI, OENKH, UCKYyCCTBEHHbIE M CHHTETHUE-
CKHE BOJIOKHA, KayTyKH, INIACTMACCHI;

Ymeer:

V1 u3ydeHHbIE BEIIECTBA 110 TPUBHAIBHOM HITH
MEXyHapOJHOW HOMEHKIIATYPE;

Y2 onpenensaTs: BaICHTHOCTb M CTEIEHb OKHC-

3amura JadoparTop-
HBIX padoT

BBICTABIIAETCS CTYJICHTY,
€CIIHM 3aJIaHU€ BBINOJIHEHO B
MmoJiHOM 00BEME ¢ cobutro-
JIEHUEM HEOOXOIUMOHN I10-

CJI€ZI0BATENIbHOCTH. Cry-
JOEHTBl PaboTalOT MOJHO-
CTBIO CaMOCTOATEIBHO:

MOAOHUPAIOT  HEOOXOAUMBIE
JUISL BEITIOJTHEHHMS TIpejuiara-
eMbIX paboT B 3aJaHHUU
MCTOYHMKH 3HAHHM, I1OKa-
3bIBAIOT HEOOXOIMMEIE JUIS
MPOBEJCHUS IPAKTHYECKON
pabotsl TEOPETHUYECKUE
3HAHUS, MPaKTHYECKHEe
YMEHUSI H HAaBBIKH.

BBICTABILICTCS CTYACHTY, €CIU
3a/I1aHUE BBINOJTHEHO B IIOJTHOM
00BEMe U caMocTosATeNNBHO. J[o-
IIyCKAIOTCSI OTKJIOHEHUS OT HE0O-
XOIMMOI OCTIeA0BATEILHOCTH
BBITOJIHEHU S, HE BIIUAIOIINE Ha
HPaBHJILHOCTb KOHEYHOTO PE3Yilb-
tara. CTyAEHTbI HCIIONIb3YIOT YKa-
3aHHbIE [IPEIIO/]ABATENICM HCTOYHH-
KU 3HAHUH, BKIIIOYasi CTPAHHIIBI
aTnaca, TabJIMLBI U3 IPUIIOKECHUS K
Y4eOHUKY, CTPaHHULBI U3 CIIPaBOY-
HOI1 JTUTepaTypHI 10 IPEIMETY.
3amaHne NOKa3bIBaeT 3HAHHE yda-
IIUXCSI OCHOBHOTO TEOPETHIECKOIO
MaTepHala 1 OBJIaJICHHe YMEHHS-
MH, HEOOXOAUMBIMH JUISI CAMOCTO-
SITEJILHOTO BBIIIOJHEHUS PabOThI.
MoryT OBbITh HETOYHOCTH U
HEOPEXKHOCTh B 0OOPMIICHUH pe-
3YJIBTaTOB PAaOOTHI.

BBICTaBISICTCS CTY/ICHTY,
€CJIU 3aj[aHue Ha paboTy
BBINOJHSACTCS 1 0)OPMITS-
€TCs CTYJCHTaMH [PH I10-
MOIIH TPETIoJaBaTes UK
XOPOILO MOATOTOBICHHBIX
U YK€ BBIITOJHEHHBIX Ha
«OTJIIMYHOY» JIAHHYIO paboTy
cryzneHToB. Ha BbinonHe-
HHE 3aaHNs 3aTPavunBacT-
Cs1 MHOTO BPEMEHH (MOXXHO
JIaTh BO3MOXHOCTB JIO/ie-
natek padory noma). Cty-
JICHTBI ITOKA3bIBAIOT 3HAHUS
TEOPETHIECKOro MaTepHa-
J1a, HO MICTIBITHIBAIOT 3a-
TPYIHEHHE PH PEIICHUN
KOHKPETHOH 3aJa4H.

BBICTABISICTCS, €CIH  CTY-
JICHTBI [OKa3bIBAIOT  ILJIO-
X0€ 3HAaHUE TEOPETHUYECKO-
ro Mmartepuajga U OTCYT-
CTBHE YMEHHSI NPUMEHUTH
3HaHHUS K PCIICHUIO MpaK-
THYECKOi 3amaun. Pyko-
BOJCTBO M IIOMOIIb CO
CTOPOHBI IPEIO/aBaTes U
XOPOILIO  TOATOTOBICHHBIX
CTyIEHTOB HeI(PHEKTUBHBI
10 TPUYUHE IUIOXOH IMOJ-
TOTOBKH CTYJCHTA
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JICHUSI XMMHUYECKHX 3JIEMEHTOB, THUI XMMHYE-
CKOW CBSI3M B COEIMHEHMSX, 3apsl MOHA, Xa-
pakTep cpelbl B BOAHBIX PacTBOpaX HEOPraHH-
YECKHUX M OPraHMYECKUX COCANHEHHMH, OKUCITHU-
TeJlb M BOCCTAHOBUTENb, IPHHAUICKHOCTh
BEILIECTB K Pa3HBIM KJlacCaM HEOPTaHUYECKHUX U
OpPTaHUYECKUX COCANHCHHUIA;

V3 xapakTepu30BaTh: 3JEMEHTbI MAJIbIX NEpPU-
OJIOB I0 WX TOJIOKeHHI0 B Ilepuoamdeckoit
cucreme J[.WI. MenneneeBa; oOIue XUMHYE-
CKHE CBOICTBa METAJUIOB, HEMETAJIOB, OCHOB-
HBIX KJIACCOB HEOPraHWYECKUX U OpraHuye-
CKUX COCAMHCHHIA; CTPOCHHE M XHMHUYCCKHE
CBOMCTBA U3YYEHHBIX HEOPTaHUYECKUX U Opra-
HUYECKUX COCTHHCHUH;

Y4 00BSCHATH: 3aBUCUMOCTb CBOWCTB BEIICCTB
OT UX COCTaBa U CTPOCHUS, PUPOJY XUMUYE-
CKOW CBSI3M (MOHHOW KOBaJCHTHOM, METaJlIH-
YECKOW M BOJOPOJIHOM), 3aBHCUMOCTh CKOpPO-
CTH XMMHYECKOH pEaKkUMH M TOJIOKEHHE XH-
MHUYECKOTO PaBHOBECUS OT PaslIMYHbIX (paKTo-
pos;

V5 BBINONHATh XUMHYECKHH 3KCIIEPUMEHT: 1O
pacro3HaBaHUIO BaKHEHIINX HEOPraHMYECKUX
¥ OPTaHUYECKHX COCTUHEHHIT;

Y6 pemarb: pacueTHblE 3aJayd MO XUMHYE-
ckuM (HOpMyJIaM U ypaBHEHHSIM

Bnaneer:

H2: HaBbIKAMH 3KOJOTMYECKH TI'PaMOTHOTO
MOBE/ICHUS B OKPYKaIOILEeH cpene;

H3: HaBbIKaMU OLIEHKH BIIUSIHUSL XUMHYECKOTO
3arps3HEHUs OKPYKAIOILEH Cpebl Ha opra-
HU3M YEeJIOBEKa U IPYTHE )KUBBIE OPTAaHU3MBI;
H4: naBbikamu Ge3omacHOro oOpameHuns ¢
TOPIOYMMH ¥ TOKCHYHBIMH BEIECTBAMU U
71a00paTOPHBIM 000PY/I0BAHNEM;

HS5: HaBbIKaMM caMOCTOSITETLHOTO TTOUCKA
XMMHYECKOH HH(POPMALIUH C HCIIOJIb30BAaHUEM
Pa3IMYHBIX HCTOYHHUKOB (CIIPAaBOYHEIX, HAYY-
HBIX ¥ HAYYHO-TIOMYJISIPHBIX U3/IaHUN, KOMITh-
IOTEpPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA);
H6: ucnonp30BaTh KOMIIBIOTEPHBIE TEXHOJIO-
THH 1711 00pabOTKH U Nepeadll XUMHYECKON
UH(OPMALIMHK U €€ TIPENICTABICHHUS B Pa3ny-
HBIX (hOopMax;

OK

7.

CopeiicTBOBAaThH

3Haer:

PaGora Ha npakTHye-

HpaBI/IJ'II)HO BBIITOJTHCHBI

IIpaBUIBbHO BBHIIOTHEHA

3a;[aH1/m BBIITOJIHCHBI

3a;1aH1/151 BBIITOJIHCHBI
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COXpPAaHECHHIO  OKPYXKaro-
meit cpenpl, pecypcoche-
pexeHuro,  dPpHEKTHBHO
JeiiCTBOBaTh B UpPE3BBI-
YalHbIX CUTYaLUAX

OK 8. IlmanupoBath u
peaan30BbIBaTh COOCTBEH-
HOe npodecCHOHANbHOE U
JIMYHOCTHOE Pa3BHUTHE

31: BakHeHIINe XUMIIECKHE OHATHS: Bellle-
CTBO, XUMHYECKHUI DJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHTEIIbHBIC aTOMHASI H MOJICKYJISIpHAS
MacChl, HOH, aJUIOTPOIINS, U30TOIBI, XUMHYE-
CKasl CBSI3b, JIEKTPOOTPHULIATEIILHOCTh, BAJICHT-
HOCTb, CTEIICHb OKUCIICHHUS, MOJIb, MOJLIPHAS
Macca, MOJLIPHBII 00beM ra3000pa3HbIX Be-
IIIECTB, BELIECTBA MOJIEKYJISIPHOIO U HEMOJIe-
KyJIIPHOTO CTPOCHUS, PACTBOPEL, JEKTPOIUT U
HEDJIEKTPOIIUT, JIIEKTPOIUTHYECKAs JUCCOUa-
L(HsI, OKUCIIUTEb U BOCCTAHOBUTEIb, OKHCIIE-
HHE U BOCCTaHOBJICHHUE, TEIUIOBOIT d(phexT
peaKIuy, CKOPOCTh XUMHIECKOH peakiui,
KaTajiu3, XMMUYECKOe PaBHOBECHUE, YIIEPO/I-
HBIH CKelleT, (YHKIMOHAJIbHAS TPYIIa, H30Me-
PpHsL, TOMOJIOTHSE;

32 OCHOBHBIC 3aKOHBI XHMHH: COXPAaHEHHUS
Macchl BEIIECTB, IIOCTOSHCTBA COCTaBa Be-
miects, [lepuonuueckuii 3akon .M. Mennene-
eBa;

33: OCHOBHBIC TCOPHH XHMHH; XHMHYECKON
CBSI3H, OJIEKTPOJIMTHYECKOH  IHCCOIMAINH,
CTPOCHUSI OPTaHUYECKMX U HEOPraHMYECKUX
COCTMHEHU;

34: BakHelIMe BelIeCTBa U MaTepUalIbl: BaXkK-
HEWIIMe MEeTaJUTbl ¥ CIUIABbI; CEpHasi, COJIsSHAs,
a30THAas M YKCYCHasl KHCJIOTHI; OJaropojiHsie
rasbl, BOJOPOJI, KHCIOPOJ, TaJlOreHsbl, IIeNIoY-
HBIE METaJUIbI; OCHOBHBIE, KHCIOTHBIE U aM(}o-
TEpHbIE OKCHIBI M TUAPOKCHIBI, IIENOYH, YT-
JIEKUCIIBIA M yrapHbIi rasbl, CEPHHUCTBIN ras,
aMMHUaK, BOJa, NMPUPOJHBIA Ta3, METaH, 3TaH,
STHJICH, alleTHIICH, XJIOPU HATpuUs, KapOOHAT U
THAPOKapOOHAT HATpHs, KapOoHAT W Qocdar
KaJbLHs, OCH30JI, METAHOJ M 3TAHOJI, CJIOXKHBIE
9¢hUPBL, KUPBI, MbLIIA, MOHOCAXaPHUABI (TIIOKO-
3a), JUcaxapuibl (caxaposa), IOJIHCaXapHIbl
(Kpaxman M HeJUTI0NI03a), aHWINH, aMUHOKHUC-
JIOTBI, OEJIKM, MCKYCCTBEHHBIE M CHHTETHYE-
CKHe BOJIOKHA, KayIyKH, INIaCTMACCHI;

Ywmeer:

V1 u3ydeHHbIE BEIIECTBA 110 TPUBHAIBHOM HITH
MEXyHapOJHOH HOMEHKIIAType;

V2 onpenensts: BaJICHTHOCTb U CTEINEHb OKUC-
JICHUSI XMMHUYECKHX 3JEMEHTOB, THUI XMMHYeE-
CKOW CBSI3M B COCIMHEHMSX, 3apsl] HMOHA, Xa-
pakKTep cpezbl B BOJHBIX PacTBOpaxX HEOPraHU-
YECKHUX M OPraHMYEeCKUX COCAMHEHHH, OKUCIH-

CKHX 3aHSATHAX: Te-
KYIIHii KOHTPOJIb
BBINOJIHEHHS 3a/1a-
HHUH

BCE 3aJ[aHMUS.
IIponemoHcTpUpOBaH
BBICOKHH YPOBEHb
BJIQJICHUS] MATEPHAITIOM.
IIposiBnens
MIPEBOCXOJHBIC
CIOCOOHOCTU
HPUMEHATb 3HAHUS 1
YMEHUSI K BBITOTHEHHUIO
KOHKPETHBIX 33aHUiL.

0oJIbIIas YacTh 3aTaHHUM.

IIpucyTcTBYIOT — HE3HAYMUTEIbHbIC
OMmINOKH.
IIponemoHCcTpUpOBaH

XOpOLIMH YpPOBEHb
BIIA/ICHUSI MATEPHAIIOM.
IposiBreHs! cpegHue
CIIOCOOHOCTH
HIPUMEHSTH 3HAHUS 1
YMEHUS K BEIIIOITHEHHIO
KOHKPETHbIX 3aJaHUi

Oonmee wem HamonoBuHy. IIpucyt-
CTBYIOT cepbé3Hble omuoku. [Ipose-
MOHCTPHPOBAH YIOBJICTBOPUTEIbHBII
YPOBEHb BJIAJICHHS MATEPHAIIOM.
[IposiBneHbl HU3KUE

CnocoGHOCTH PUMEHSATE 3HAHUS U
YMEHUS K BBITOTHEHHIO KOHKPETHBIX
3aJIaHMi.

MeHee 4eM HallOIOBUHY.
IIponemMoHCTpHpOBaH
HEYIOBJICTBOPUTEIILHBIH
YPOBEHb BIIaJICHHS
MaTepHaIoM.
IIposiBnens!
HEJJOCTaTOYHbIC
CIIOCOOHOCTH
TIPUMEHATD 3HAHUS U
YMEHUS K BBIITOJHEHHIO
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Telb M BOCCTAHOBUTENb, IPHHAUICKHOCTh
BEILIECTB K Pa3HbIM KJlaccaM HEOPraHUYECKUX U
OpPTaHUYECKUX COCANHCHHUIA;

V3 xapakTepH30BaTh: 3JEMEHTHI MAJIbIX MEpPH-
OJIOB 10 MX moyiokeHuo B Ilepuoamnyeckoit
cucreme J[.WI. MenneneeBa; oOIiue XuMHUE-
CKHE CBOICTBA METAJUIOB, HEMETAJIOB, OCHOB-
HBIX KJIaCCOB HEOPraHWYECKUX U OpraHuye-
CKUX COCAMHCHHI; CTPOCHHE M XHMHYECKHE
CBOMCTBA U3YYCHHBIX HEOPTAaHUYECKHUX M Opra-
HUYECKUX COCIMHECHU;

V4 06BICHSATD: 3aBUCUMOCTH CBOWCTB BEIIIECTB
OT UX COCTaBa M CTPOCHUS, MIPUPOLY XUMHYE-
CKOW CBsI3M (MOHHOW KOBaJEHTHOM, METaJLIU-
YECKOW M BOJOPOJIHOM), 3aBHCUMOCTh CKOpPO-
CTH XMMHYECKOM pPEaKkIUH M TOJIOKECHHE XH-
MHYECKOTO PAaBHOBECHS OT PAa3IUYHBIX (HaKkTo-
poB;

V5 BBINOIHATH XUMHUYECKUI IKCIIEPUMEHT: T10
pacro3HaBaHUIO Ba)KHEHIMX HEOPraHMYECKUX
U OPraHMYECKUX COCAMHCHUIA;

V6 pemarsb: pacueTHble 3aJaudl 10 XUMHUYE-
ckuM (HOpMyJIaM U YpaBHEHHSIM

Bnaneer:

H2: HaBbIKaMH 3KOJOTMYECKM TI'PaMOTHOTO
MOBE/ICHUS B OKPYKaIOILEeH cpene;

H3: HaBbIKAMH OLIEHKH BIIUSTHHUS XUMHUYECKOTO
3arps3HEHUs OKPYKAIOIEH cpebl Ha opra-
HU3M YEeJIOBEKa U IPYTHE )KUBBIE OPTaHU3MBI;
H4: naBbiKkaMu Ge30macHOro oOpameHus ¢
TOPIOYMMH U TOKCUYHBIMHU BELIECTBAMU 1
11ab0paTOPHBIM 000PYJOBAaHHUEM;

HS5: naBbIKaMu caMOCTOSITENTLHOTO MTOMCKA
XHMHYECKOH HH()OPMALUH C HCIIOJIb30BaHUEM
Pa3IMYHBIX HCTOYHHUKOB (CIIPAaBOYHEIX, HAYd-
HBIX M HAYYHO-TIONYJISIPHBIX N31aHUH, KOMITb-
IOTepHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa);
H6: ucrionb3oBaTh KOMIBIOTEPHEIE TEXHOO-
U U151 0OpabOTKY M TIepelad XUMHIECKOH
UH(OPMALIMHK U €€ TIPENICTABICHHUS B Pa3Iny-
HBIX (hOopMax;

CocraBurenb

/ O.T. YymakoBa

(noonucy)
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