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Cnemudukamus BITP-8 (2023)

HEPBOHaIIELTBHBIe

XHMHYCCKHES IIOHATHA.
@Omu3nuecKkne H XHMHUeCKHe
ABJICHHA. XHMHYecKas

PeaKIIms. LIDIZHAKIL

XHMHYCCKHX pEEIKl[HI'u{.

* pasIiuyate XHMHUYCCKIHEC H (1][/1'3PT'§[ECKHE
SIBJICHILA,

* HA3BIEATE IIPH3HAKH M YCIOBHA IIPO-
TEKAHILL XHMHYCCKIIX pEﬂIﬂJHﬁZ

* BBUB/IATE IIPH3HAKH, CBHICTCIIBECTBY-

HOIITHE O [IPOTEKaHHH XHMHUSCKOH
AT TP DETO e I eCRoT0
. Glf)-bef{?”ﬂ@HG oleHueamns ';'.'ch)op.}.fm;mo
O eel{ecedx i XUMUYECKUX 1npoleccadx,;

* OCO3HAGAING 3HAYEHUEe 1heopeniiiecKlix
SHAHUIT 10  XUMUN 078 J'.?)(?K?HHHQC’KOI?
@ﬂﬁ’-.’ﬁﬁ?bHOC T Ye106erdd

1.4,
2.1-
23/
2.1,
24,
4.1,
4.2
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XuMHuecKkas PeaKIHs.
XHMHUECKHE  YpaBHEHHS.
3aKOH CcOXpaHeHHA MAaccEl
BelllecTB. THNEI XHMHYec-
KHX peaklUHH (CoeIHHeHHs,
Pa3loXeHHd,  3aMellleHHd,
obMeHa).

Kucnopon. Bomopoxn. Boaa.
T'eHeTHuecKad CBA3b MeEXKIY
KaccaMH — HeOpraHHYecKHX
COEIHHEHHIT

IIpapuia Qez0macHOro
oOpalieHns C BellecTBAMHU
H T1abopaTopHBEIM 000pYIO-
BaHHeM. CriocoOHl pa3fete-
Hua cmeceit. [lomsarne o
MeTo/ax TIO3HAHUS B
XHMHH.

* PaCKPEIBATh CMBICI ITOHATHSA «XHMHUEC-
Kad peakuHd», HCIOIb3yA 3HAKOBYEO
CHCTEMY XHMHH;

* COCTARIITE VYPABHEHHA XHMHUECKIX
PeaKIIHii:

* OTIPeIETIATh THII XHMHUECKHX PeaKITHIT;

¢ XapaKTepH30BaATh (PH3HMUECKHe M XHMH-
UecKHe CBOHCTBA IIPOCTEIX BeIeCTB:
KHCIOpPOIa H BOIOPOIA;

* [IONTy4arhk, COOHpPATh KHCIIOPOI H BOJO-
PO

* XapaKTepH30BATE (PH3IHMUECKIe M XHMH-
YyecKkHe CBOHCTBA BOIEL

*  XApaKTepH30BaTh  (JH3HYECKHE W
XHMHUeCKIe CBOHCTBA OCHOBHEIX K1aCCOB
HeOPTaHHYeCKHX  BelIecTB:  OKCHIOB,
KHCIIOT, OCHOBAHHIL, COTIel;

el lROBOIHTE _OIIBITEL TIOTTBECDATAFOIITIC

KIacCcOB HEOPraHHYECKHX BEIIECTB,

* XapaKTepPH30BATh B3aHMOCBS3E MEXKIY
K71accaMH HeOpPraHI4IecKHX COeTHHeHH;

+ coOmomaTe mpaBwIa Oe3omacHOH pado-
TEBI LIPH LPOBEICHHII OIIBIIOB.

* TIOJIB30BAaTHCA JIHOOEE[TOEHBIM OOOEV-

¢ Xdpaxkmepusoednioc Gelljfecmed 1o coc-
maey, Cripoerto u ceoticmea, ycmdandae-
JUHEddNs I.EPIMHHHO-CTQOCIHGQHHI)IQ CEA3U
A .’(?.):‘(’Ql’ OaHHBIMU Xapakmepucnnkamil
Gelfecinea,

¢ cocmaeciAmby  VPAGHeHA pem{qm?,
COOMeemcmeVioUtx HOCTe006aNeTb-
Hocmi ?I?JQG])GH;‘QHM? Heopeartuvieckix
Gelecine pasiiydHbIX KIACCoe6,

* HUCTOTB306AIND i".’pHOép(.’I.’feHHb?é’ Kirove-
6ble  KoMmemeHyul  npu  GuINOTHEHUN
Hpoexkmnoe u _1"”95?1’04!(‘ C1e006aMETCKUX
3a0a4 1o USVHERNUIO CGOTICTNG, €1oco606
HOAVHEHA U PACNOSHAGAHIUA GEU{ECNG,

* 0OBEKNNIEHO oYeHUedaNL ?:’Hd)()p.‘l.’(ﬂfﬂ}o
0 6ell{ecedx U XUMHHYECKUX 1Ipoljeccax

1.1,
1.4,
2.1-
2.3,
3.2,
4.1-
45/
1.2,
2.2-
2.5,
3.1,
4.1,
4.2
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XHMHSI B CHCTeMe HaVK.
Poar xuMmuH B JKH3HH Uesio-

*  COOTHIATH IIpaBILIa Oe3omacHoI

-

AL TaTeen R iat A niaTan TN S0 s ains h V) - LE—

BeKka. [IpaBumia Oe3omacHOro
oOpalieHHs ¢ BelllecTBAMH
H 1ad0opaTOPHEIM 000PYI0-
BaHHeM. CTiocoORI pa3merte-
HHA cMmeceil. [ToHsaTHE O Me-
TOIaxX IIO3HAHHA B XHMHH.

* [IOTIL30BATECS 1a00PAaTOPHEIM 000pY-
JOBaHHEM H IOCYI0i:

* OIIEHHBAThb BIHAHHE XHMHUECKOTO
3arps3HeHHA OKpYJKaroIlell cpeasl Ha
OpraHH3M UelIOBeKa;

* IPaMOTHO OOpaIaThCs ¢ BelllecTBaMH

B [IOBCEIHEBHOIM JKH3HH:

* UCHOTB306ANIL NPUOOPENEHHbIE 3HC-
HUA 014 3IKOAOSUHECKU cPAMONIHOZ0
NOBEOEHUA 6 OKPYXHCAroleli cpeoe;

* OOBLEKNINIGHO OYEHUBANID UHDOPMALUIO
0 GeUfeCcNEax U XUMUYECKUX NPOYeccax;
* KPUINUYECKU ONHOCUNILEA K 1Ce600-
HaVUHOI UHGOPMAL N, HEO0OPOCOBECTI-
HOll pexiave 6 cpeocmeax MaccoGoil
UHGpOpMafULL;

* 0CO3HAGATIL 3HAYEHIE TNeOPEItecKUX
SHAHUIT 1O XUMUU 01 NPAKINIUYecKoll
OesameTbHOCHN YeT06eKd,

* NOHUMAND He0O0X00UMOCHbL CO0TM00e-
HUA  1NPeomicaHlill, 1NpeotacaemMoix 6
UHCIIPVKYUAX 110 UCHOALI0GAHUIO  Je-

KApCme, cpedcms 0vb1oeoli XuMuil i ap.

1.1,
2.2,
3.1/
1.2,
24,
4.2




Pesynbrarer BITP-3
II-—M__

[IpHU3HAKKM XMMHUYECKUX 2021 54,6
peaKnum. YMEHUE 2022 50,1
BBISBIIATD IPU3HAKH
2023 56,1
7 Crioco0bl pasziesieHus 2021 50,5
cMeced. MeTonbl MO3HAHUS 9099 48.3
B XUMUH
2023 46,2
9 ITpaBua 6€3010acHOTO 2021 73,5
oOpaIleHus B BEIIECTBAMU  9()22 72.3

2023 72,8



Crnenudukanus OI'D
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IIpopepaenmele npeaMeTHBIe TpebOBaHHA
K Pe3yILTATAM OCBOSHHA 00pazoBaTeIbHOH NPOrpaMMBI

Koar
NPOBEPAEMELX
ITeMeHTOR
COOepEAREA

Koger tpebopanni

K ¥POBHK MOI-
TOTOEKH
EEITY CKHHKOE

YpoeeHE
CIIOAHOCTH
IATAHEA

MaxcuManeHEIH
DAL 38 BRITOJ-
HeHHE 3aJaHHA

ITpumeprOEe
BpEeMA BBITIOI-
HEeHHA 3aTaHHT
(MEHE.)

¥aenne XApaRTepH30BATH l:lJlI'SH“IE[‘ImE' H XHMHYT¢CKHE
(‘Bl}ﬁ[‘TBa, OPOTrHOZHPOBATE H XAapaKICpPH30BAaTh CBOHCTBA
BCIOCSCTE B 3aBHCHMOCTH OT HX COCTaBa H CTPOCHHA, IIPH-
MCHCHHC BCINCCTE B 3aBHCHMOCTH OT HX CBOI':ICTB, BO3MOM-
HOCTh NPOTCKAHHA XHMHYCCHKHX npespamermﬁ B pasiIH4-
HBIX Y CIOBHAX

4249

9.3

II

2

7

11

VYreHHe RIaccHPHIHPOBaTH XHMITISCKHE PEakIINH
T—

5.1

7.3

12

Haanume nOpaRTHYeCKHX HABBIKOB ILIAHHPOBAHHS
H ocyIIecTBIeHAA CJIeIyHIIHX XHMHYecKHX >KcOepH-
MEHTOB!: H3YUCHHE H ONHCAHHE (QH3INISCKHX CBOHCTB
BEIIECTE; O3HAKOMICHHE ¢ (H3HUYESCKHMH H XHMHYECKHMHA
ABJICHHAMHE; OIIBITHI, HITIHOCTPHPYIOIIHE IPH3HAKH IpOTe-
EA I LSS ORI 0 AT

1.6

13.1

| op!

| —

~ Lh

13

Baageame cmcTeMoH XHMHYeCKHX 3HAHHH H YMeHHe
OPHMEHATh CHCTeMY XHMHAYECKHX 3HAHHIO, KOTOpad
BRIIOUAEST TEOPHID 3IeKTPOIHTHISCKOH THCCOMHAITHH

54

23

14

VMeHHe COCTABIATE MOISKYIApPHBIE H HOHHBIC YpaB-
HEHHA peaKlHi (B TOM 4Hele) PeaKIuil HOHHOTO 00MeHA

5.5

10.1

—
h

Baageame cHcTeMol XHMHYECKHX 3HAHHI H YMeHHE
OpHMEHATE CHCTEMY IXHMHYeCKHX 3HAHHM, RoTOopaA
BEITHOYACT BaskHeHIIHE KAMHYCCEKHC IIOHATHA?
OKHCIHTC/IBHO-BOCCTAHOBHTC/IIBHBIC PCAKITHH, OKHCIHICIH
H BOCCTAHOBHTICIER, YVMCHHC OIPCOCIATE OFHCTIHICIAE H

DO TAMOBITTe. 1D

16

5.3

21,84

Baaxenne / 3HaHHEe OCHOB: Oc30macHOH paboTBI ¢ XHMH-
YEeCKHMH BEINECTBAMH, XHMHYSCKOH NDocymoH H 1abdo-
PaTOpHBIM 00DOPYIOBAHHEM; IPAaBHI DE30MIacHOTO oDpale-
HHA C BEIMecTBAMH. HCHOJb3YEMBIMH B IOBCEIHEBHOH

6.1

12.2.12.3




Croenuduramma KM OI'3 2024 r.

XM, 9 knace.  14/23

Ne

JagaHHA

[Tpoeepaemele npeameTHEle Tpebopanns
K Pe3yIbTaTaM OCEOSHHA 0Dpa30BaTeIbHOH IPOTPaMMED

Komu
IpOBEPASMBIX
3TEMEHTOR
COTepKAHHS

Koxe tpebopanmit
K YPOBHIO TIOI-
TOTOBKH
BEITYCKHHEOE

Ypoeens
CTOKHOCTH
3ATAHHA

MarxcuManeHEIE
DaTT 33 BRITION-
HeHHe IaJaHHA

Ilpemeproe
BPeMA BBITION-
HeHHA 3ATaHHA

(MEH.)

AH3HH, IPABHT IOBEICHHA B IEMAX COEpeXkeHHA 300P0OBbA
H OKPYKAIOIeH NPHPOTHOH CpeIbl; NOHHMAHHE Bpeda
(omacHOCTH) BO34CHCTBHA HA  KHBBIE  OPraHH3MEI
ONpeNeNEéHHEIX  BEIISCTB;  CIIOCODOB  YMEHBINCHHA
H IpeJOTBPANICHNA HX BPEIHOTO BO3ACHCTBHA

17

Hannume DpaKTHYeCKHX HABBIKOB IIAHHPOBAHHS
0 OCYIIecTBIeHAs CIeIyHWINAX XAMATYeCKAX IKCOepH-
MEHTOB: IpPHMCHEHHE HHIHKATOPOB (JaKMyca, MeETHI-
opam:ka H (eHondTATEHHA) ITA ONpeNeTeHHA XapaKTepa
CpedEl B pacTBOpaxX KHCIOT H ImenodeH; XHMHUYECKHE
SKCIEPHMEHTH], HWLTIOCTPHPYIOIIHE NPH3HAKH MPOTEKAHHA
peakIHil HOHHOTO 0OMEHA; KAYECTBEHHBIE pEaKITHH Ha
IPHCYTCTBYIOIIHE B BOIHBIX PacTBOpax HOHBL XIOPHZI-,
OpoMHI-, HOOHIO-, cyabdar-, docdar-, KapbOHAT-, CHIH-
KAT-aHHOHEBI, THIPOKCHI-HOHBI, KATHOHBI aMMOHHA, MAar-
HAA, KAJbIHA, AMOMHHHA, xelesa (2+) m xemnesa (3+),
MeaH (2+), mHHKa

4.2-4.10

13.5,13.8

18

BiageAne ocHOBAMH XHMHYEeCKON IPAMOTHOCTH, BRIHO-
TalMIell: HATHYHS ONBITA PAOOTHI ¢ PASIHIHBIMH HCTOY-
HHKAMH HHQOPMAIHH II0 XHMHH (HAay9Hai H HaydHO-
MOy IAPHAA THTEpPATypa, CIOBapH, CIPABOYHHKH, HHTED-
HET-PECYPCHI): YMEHHE HHISITPHPOBAaTh  XHMHYECKHE
3HAHHA CO 3HAHHAMH JPYTHX YIeOHBIX IPeAMETOB

|
—

14,

=3 |

19

IIpeacTraBaeHns O 3aKOHOMEPHOCTAX H IIO3HABASMOCTH
ABIICHHH IPHPOIL], IOHHMAHHE 00BbEKTHBHOH 3HAYHMOCTH
OCHOB XHMHYECKOH HAyKH Kak OOJacTH COBPEMEHHOIO
€CTECTBO3HAHHA, KOMIIOHEHTA o0mell KyIBTYpEl H Ipak-
THYIeCKOH JeATSTPHOCTH YEHOECKA B VCIOBHAX COBPEMEH-

6.1,6.2

1.1..3.1, 14.1




Ilparmuyecraa wacnes

23

Haamame NPARTHYECKHX HABBIKOB ILITAHHPDOBAHHA
H OCYIIECTBI€HHA CIAeIYHIIHX XHMHYECKHX 3KCOEpPH-
MeHTOB: IIPOTHOZHPOBATE H XapaKTCPH3I0BATHb CEOHCTBA
BCIOSCTE B 3aBHCHMOCTH OT HX COCTaBad H CTPOCHHA.

1.6.4.2-4.10

9.3, 10.3. 104,
10.5.10.7, 14.1

20

IPHMEHEHHE BEINECTE B 3aBHCHMOCTH OT HX CBOHCTB,
BO3MOXHOCTE [POTSKAHHA XHMHYECKHX [pPEBpAIICHHH
B PA3THYHEIX YCAOBHAX, HCCASIOBAHHE H  OIHCAHHE
CBOHCTB HEOPraHHYECKHX BEINECTB Pa3IHYHBIX KIACCOB:
H3y4YCHHE B3aHMOICHCTBHA KHCIOT ¢ METALIAMH, OKCH-
JAMH METAILIOB, PACTBOPHMEIMH H HEpPACTBOPHMBIMH OC-
HOBAHHAMH, COIAMH; IOJyYCHHE HEPACTBOPHMBIX OCHO-
BAHHI, NPHMCHCHHS HHIHKATOPOB (JIakMyca, METHI-
opamxa H ¢eHON(TANEHHA) ANA ONpPENEIeHHA XapaKTepa
CPEIEI B PACTEOPAX KHCIOT H INET0Yei; BHITeCHEHHE
OIHOTO METAalIa APYTHM H3 PacTBOPA COH; HCCISIOBAHHE
aMQOTePHBIX CBOICTE THIPOKCHIOB ATIOMHHHA H ITHHKA:
XHMHYeCKHE 3KCIIEPHMEHTEI, HLTIOCTPHPYIOMIHE IPH3HAKH
MPOTEeKAHHA PEAKIHH HOHHOrO OOMEHa; KAYeCTBSHHEIS
PEaKIIHH Ha MPHCYTCTBYEOIIHE B BOJHBIX PACTBOPAX HOHBL:
XIOpHI-, OPOMHI-, HOTHA-, cynbdat-, hocdar-, KapOoOHAT-
. CHIHKAT-AHHOHBI, IHIPOKCHI-HOHBI, KATHOHBI AMMOHHI,
MarHHA, KaTbIHA, ATOMHEHNAA, xKenes3a (2+) m xemesa (3+),
Mexu (2+), IHHKA; YMeHHe HNPeICTABJISTh PE3yIBTATE
SKCIIEpPHMEHTa B (hopMe BHIBOJIOB, JOKA3ATENBCTB, IpadH-
KOB H TA0IHII H BBIABIAT SMIHPHYECKHE 3aKOHOMEPHOCTH

24

Baagemme / 3HaHHe OCHOB: OCHOBHBIMH MCETOIAMH
HAYTHOTO MO3HAHHA (nabmroneHme, H3MEPEHHE,
SKCIIEPHMEHT, MOJIETHPOBAHHE) NPH H3YUeHHH BEINECTB H
XHMHYECKHX  ABICHHN:,  yMeHHe  c(OpMyIHPOBAThH
NpoblaeMy H IPEeUIOKHTL IYTH € pelleHHA; Oe30macHoH
pabOTEl ¢ XHMHUSCKHMH BEIISCTBAMH, XHMHYESCKOH
NocyIoH H IadOpaTOpHBIM ODOpPYIOBAHMEM; NpaBHIAMH
DezomacHOro ODPAINEHAA C BEIMECTBAMH. HCIIOIB3VEMBIMH

6.1

12.1,12.2,123

12

B NOBCETHEBHOM JKH3HH, NPABHIAMH NOBEICHHA B IIEIAX
cOepexeHHA 30POBEA H OKPYKAOIICH IPHPOIHOH cpensl:
[IOHAMAHHE Bpeda (OMACHOCTH) BO3IACHCTBHA HA JKHBBIE
OPTaHH3MEI ONpeNecIEHHBIX  BEIIECTE, crocoboB
YMEHBINEHHA H  IOPEeJOTBPAalIcHHA HX  BPEIHOIO
BO3ICHCTBHA




Pesynerarer OI'D
e ————

YcnoBus U PU3HAKU IIPOTEKAHMS 2022

XUMUYECKUX peakuui. XUMHUYECKUE

ypaBHEHMSI. 2023 56,2
16 [TpaBuna Oe3onacHoi pabOTHI B B 2022 53

IIKOJIBHOM JTaboparopun. Paznenenue

CMECEH U OYMCTKA BELIECTB 2023 26,5
17 KauecTBeHHBIE peaKUM Ha UOHBI B I1 2022 54

pactBope. IlomydeHne ra3000pa3HbIX

BelecTB. KauecTBEHHBIE peakuy Ha 2023 57,3

razoo0pa3Hble BEIIECTBA

23 Pemenne skcniepruMeHTaIbHBIX 3a/a4. B 2022 76
KauecTBeHHBIE peakluy Ha UOHBI B

pacTBope 2023 80,6



Crenudpukanus EF9

Ihem-:}r:u:a:an:uﬂ HeOopraHH9eckHX coemEme- | 253,318 | 11.13
HEH. KauwecTeeHHEIe peakIHH Ha HEOpPraHH-
UeCKHEe BeIIecTEa H HOHBL

HoerTHdHEaADHA OpraHNYecEHX COSIHHEHHH.
Pemenne skcnepHMeHTANBHEIX 33739 Ha Pac-
DC3HABAHHE OPraHHYeCcKHE BEIISCTE

Id
LA

XNmuEs B DoBceIHeBHoOH =msAH. [lpaemma | 3.17. 4.1, 14, E
OesomacHOH paloThl ¢ eIxKHMH, ropmoaEmE | 4.2 4.3, 1.5,
H TOECHYHLIMEH EBeIIECTEAMH, CPeICcTEaMEH 44 22,
OBTOBOH XHMHH. XHMHI H 3I0POBES. X HMHS 14 15

B MEIHITHHe XNHMHS H CeIbCEOS XOIAHCTBO.
XEwHES B OPpOMBIOUISHHOCTH. XHMHA H 3HEp-
TeTHEA. NPHPOIHEE H DOOYTHBRE HedTAHOH
rasel, HEX COCTaE H HCOoab3oBaHHe. CocTab
HedTH H € mepepafoTEa (OpHPOIHBIE HCTOM-
HHEH VTISBOI0POIOE).

XBMHEE H 3EONOTHA. XHMHYeCKEOS IarpasHe-
HHE OEPYEAMeH cpeIbl H eTo MoCIeIcTEHE.
Oxpana rEIpocdeps, DOYERL, aTMochepsl,
daopsl H $ayEE OT XHMHYSCEOIC IarpEs-
BemHAE. [IpoSaema oTxozZos H DobouHEIX
OpoOVETOB. ANBTepHATHEHEIE HCTOYHHEEH
3peprus. O0mHEe OpeIcTABTEHHE © OPOMBIII-
IeHHEX cOoco0ax Dody9eHHA XHMHYeCEHX
BeIIecTE (Ha OpHMepe OPOHIBOACTEA AMME-
aKa, CepPHOH KHCIOTH). YEpHas H OBeTHaAR
MeTAIOyprEs. CTeEno H CHIHKATHAS Opo-
MBIILTEHHOCTE. [IpOMBIIIeHEAR OpTaHH9ecC-

Kad XHEMHEA (CHpeé 118 oOpraEEYecEoH
OpoMumIeHEocTH. CTpoeHHE H CIPYETYpa
OONHMEPOE. 3AEHCHMOCTE CBOHCTE IOTHME-
poBE ©T cTpoeEHE Modekyl (OcHoBHEIE
cOocofi MOTYIEHHA BHICOEOMOISKYIAPHBIX
COSIHHEHHH: PeaklHH OOIHMEPHIAMHHE H O0-
THEOHTIeHCATHE . KIaccHOHEAINT BOIOKOH

I=d




00JIaCTH

Pesynerarel EI'D mo UensOnHckoun

24 KayecTBeHHble peakuum Ha HeopraHM4eckue BellecTBa U 47
NOHbI. KayecTBEeHHbIE peakunum opraHNYeCcKUx coeanHeHumn (51)
25 MpaBuna paboTbl B nabopatopuu. JlabopatopHas nocyna u
obopynosaHue. MNpaBuna 6e3onacHOCTV Npu paboTte ¢ eaknmu, 53
roprodMMn1M " TOKCU4YHbLIMU BELLLECTBaAMU, cpeacTtBamMmn 6bITOBOI7I (67)

XNMUN. Haquble MeTOoObl nccriegoBaHnAa XMMN4YeCKNX BELLIECTB U
npeBpau.l,eHM|7|. MeTogbl pasgeneHund CMeCcen U O4YNUCTKU BELLIECTB.

[MoHaTne o wmetannyprum: obuwme cnocodbl MNOsyYeHUss MeTansos.
O6Lwume Hay4YHble NPUHLMMBI XMMUYECKOro Npon3soacTea (Ha

npumMepe NPOMbILLIIEHHOrO NOMyYeHUs aMMuaka, CEPHOM KACHOThI,
MeTaHona). XMMn4yeckoe 3arpsi3HeH1ne OKpyXatoLlen cpeabl 1 ero
nocnencTeus.

[MpupoaHble UCTOYHNKN YINeBOAOPOAOB, UX NnepepaboTka.
BblicokoMonekynsipHble coeanHeHns. Peakunmn nonmmepmnsaumm u
nonukoHaeHcaumn. MNonumepsbl. MNnacTmacckl, BOSIOKHA, Kay4yyKu.




Pesynwrarel E1'9 o Poccun
(n3 marepuanoB OUIIN)

Samaug 0Jgoka «Memoodst no3nanua ¢ xumuu. Xumua u xcuszns. Pacuemwvt no

cepbe3Hble 3aTpyaHeHHd. CpemHnil MPOLEHT BBINOTHEHNS IPAKTIKO-OPIEHTIIPOBAHHBIX
3amaHnil 24 u 25 He npeBbicil nokaszaTens 50%. Tak, HanmpuMmep, 3afaHue 25, IpoBepsrollee
[IOHIMaHIe BBITYCKHUKAMI OOYCIOBIEHHOCTII 00IacTell MPUMEHEHIs BellecTB HX COCTaBOM
II CTPOEHIEM, 3HaHIEe TEeXHOIOINMYECKIX alllapaToB, ICIONB3YEMBIX B IIPOMBIILIEHHOM
IIPOM3BOJCTBE, MHOI000pa3nsg BOIOKOH, I1-TACTMAcC H yI0OpeHUII OBITH BEIIIOIHEHEl B CpelIHeM
Ha 47%.

Eme meHee yCIeIIHO BEITYCKHHKHI BBIITOTHSIN 33aJaHIS 10 PACIO3HABAHNIO BaJKHEIIIINX
HEOPraHHYeCKUX I OPraHHYeCcKIX BEIeCTB I ONPEACICHUIO IPH3HAKOB. IPOTEKAKINIX MEKILY
HIMI peaknmil (CpeIHMil IPOUeHT BbIIOMHeHHs — 24 — 42.2) HanOoublmie 3aTpyIHEHNS
BBI3BATII 3a1aHIII «HA PAcIlO3HABaHIIE OPTaHITIECKIIX BEIIeCTB» (IIPIMEp 0). )




IIpumep 6
VeTaHOBHUTE COOTBETCTBUE MEXIY OBYMS BeIeCTBAMUI II PEaKTUBOM, C IIOMOILIBI) KOTOPOIO
MOKHO Pa3MIUUTE 3TH BelllecTBA: K KaKIOI MO3UINN, 0003HaueHHOIl OyKBOI, moadepure
COOTBETCTBYIOIIYIO ITO3HINIIO, 0003HAYEHHYIO LII(POIL.

BEIIECTBA PEAKTHB
A) MypaBbIHAaS KICIOTA I YKCyCHAas KICI0Ta 1) Ba(NOs3)2
b) OeH3o0m u Tonyon 2) KMnO4 (H)
B) »tumanerat u stiiadopyuat 3) FeCl
I') ameroH n yKCcycHas KICIOTa 4) NaOH
5) NaHCO3

3anummTe B TaOINIY BEIOpAaHHBIE HI(PEI IO COOTBETCTBYIOMIIMII OYKBaMIIL.

A|B|B|T
OT1BeT: 2 2 2 5
Cpennnil % BBIIIOTHEHUS % BBIIIOTHEHIIS IPYTIIIOIN %o BBIIIOTHEHIS T'PYIIIIOI
3aIaHIg CcO ¢1a00I1 TOArOTOBKOIT C CILIBHOII IIOJATOTOBKOII
19,1 1.1 54.6




Iyt pemieHus

1. AKIEHTHpPOBAaHHOEC BHUMAHUE HA IIPOBEACHUE
NPAKTUYCCKUX U J1a00PaTOPHBIX padoT.

@ HpeBpameHHe OITHIIX BEIMEeCTB B JIPYTHE Ha3bIBACTCA XITMITIECKOTT peal{uneﬁ.

2.1. M3 mpencTaBIeHHBIX HIIKE PIICYHKOB BBIOEpHTe TOT, Ha KOTOPOM H300pakeHO IpOTeKaHIIe
XIMHYecKoll peaKIIn.

Puc. 1 Puc. 2

IIpoTexaHme XIMITYECKOIl peaKLIIII H300pakKeHO Ha PICYHKE:

O6psicHNTE cenaHHEbI Bami BEIGOp:

2.2. Vkaxurte oand JIKOBOW mpusHak NpoTeKaHHA 3Toil XIIMITMecKoil peaKITin:




7.3. W13 npudopoB, 1n300pakéHHBIX Ha PHCYHKAX, BBIOEpITE TOT, ¢ IIOMOINBK) KOTOPOIO MOZKHO
BBIJICIIITE CYIb(aT HaTPIA 113 ero BOJHOIO pacTBOpa.

(uapTpyeMas

CMCCh

BOpPOHKa

Puc. 1 Puc. 2

BrrmemiTs cy1b(aT HaTpII 113 €r0 BOJHOTO PacTBOpa MOKHO ¢ TIOMOIITBIO IpHdopa, M300pakEHHOTO

Ha pICYHKE:

Kaxoill MeTox pa3saeaeHnd BEMIECTB IIPH 3TOM I-ICHOJII:TE}’ETC}I?

OTBeT: MEeTOI

[Touemy mpmbop, H300pakEHHBII Ha APYTOM pICYHKe, He MOKeT OBITh IICIOTB30BAaH A
BBIJIEJICHIIS Cy/Ib()aTa HaTpHA I3 ero BOIHOIo pacTBopa’

OO0BACHeHlE:




@ A3 HpIIBEI[éHHOl'O CIIIICKa BBIGEpI—ITe BEPHBIC CYIKICHHIA O TIpaBIIax IMOBEICHIA B XIIMHYECKOIT
JIEI@O]J’EITOPHII I oﬁpameﬂnﬂ C XIMITYCCKIIMII BEINCCTBaMII B 6BIT}-’. B otBeTe 3amimmre HII(l)pLI, IIona
KOTOPBIMHI OHIT YKa3aHHBI. (B 3aJaHIII MOKeT OBITh HECKOJIBKO BEPHBIX C}-’HCHEHI-Iﬁ.)

1) IIpoayKTBI HEIOIHOrO CropaHHs TOIUTHBA B aBTOMOOIIBHOM JBHTaTele OTPHIATEIBHO
BIIIIIOT Ha COCTOSHIE OKPYZKAroMIell CpeIbl.

2) JemnrenpHad BOPOHKAa ICIIONB3yeTcss B J1adopaTopHnl  AId  pas[eleHns  JBYX
HEeCMeINBAIOIIIXCS KILTKOCTeIl.

3) Jlng mepemelmBaHHA IIPHUTOTOBIEHHOIO pacTBOpPa JOMYCTHMO HCIOIB30BAaTh HMEOIIIECT
Ha CTOJIe KaHIeIIPCKIe IIPHHAUIeKHOCTH (KapaHIall, pydKy, THHEIKY ).

4) 3aropesmmiica OSH3HIH TYIIAT BOJOIL.

OTBeT:

TexHuky O0€30IIaCHOCTH 0053aT€IbHO BBIHOCHTH B KadyeCTBE
JOMAIIHUX  (BO3MOXKHO  TBOPYECKHX),  MOPOBEPOYHBIX U
KOHTPOJBHBIX padOoTax MO pa3IMYHBIM IJaBaM MpPU H3yYCHUHU
XUMMUH.

Korma ywammecs 3HaOT 4TO 3TO OyIEeT CIpAIIUMBATHCS, OHU
CTaparoTCs ATO YACPKUBATh Ha 00jIee IINTEIBHOS BpEeMs
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| 12 | VCTaHOBHTE COOTESTCTBHE MEEIY PEarHPVHIDHMH BEIDeCTBAMH H IPH3IHAKOM
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VCTAaHOBHTE COOTBETCTEBHE MEXTY JBYMHA BEMIECTBAMH H PEAKTHEOM, C MOMOINEED
KOTOPOr0 MOKHO PAITHYHTE 3TH BeINecTBa. K Ka&I0H MO3HIHH, 0D03HA9eHHOH
OVEKBOH, DOADEpHTE COOTEETCTEVIOIIYE IIO3HITHED, 0D0IHATEHHYID THOPOH.

BEIIECTBA PEAKTHB
A) KCluK)Si0; 1) NH.NO:;
B) K.CO; mLi;CO; 2) HCl
B) N2;50. 1 NaOH 3) MgO

4) K:PO,

JanHmHETe B TAOMHOY BEIOPAaHEEIE DHPPE MOX COOTBETCTEVIOITEME OVEBAME.

AlB|B

OTReT:

111! Mo:kHO mpocTOo 3a3yOpHTH, YTO YaCcTO U AeaaroT aeTu. Ho
€CJIM OHU ITO He MPOBOANJIH, TO THAKEJIO MPEACTABJISIOT YTO
TaKoe 0ypbIH, Cepo-3eJICHbIM.

IIpoBeaeHne npakTuyeckux pador «Pemenue
IKCMEPUMEHTANBbHBIX 32/1a4 110 ......» 0COOCHHO ONbITOB HA
pacno3HaBaHue A0JIKHO ObITh NIPUOPUTETHBIM



HaH pacTBop cViaedaTa MarHEA, a TAKEe HADOp CIeIVEOIIHX PEAKTHEOB. ITHHE;
COTAHAA KHCIIOTA, PAacTEOPEl THAPOKCHAA HATPHA, XI0pHAA OapHA H HHTPATa
KATHA.

HenmombsyAs  TOMBKO  PEAKTHBE H3  OPHEEJEHHOTO [EepedHA,  3aNHIIHTE
MOIEKYIApHEIE YPAEHEHHA JBEVX PEaklHi, KOTOPBIE XAPAKTEPHIVIOT XHMHIECKHE
CBOHCTEA cCyIbaTa MarHHA, H VEAKHTE [OPHIHAKH HX [OPOTEeKAHHS
(HamH+THe '0TCYTCTBHE 3allaXa vV raia, MBET OCATEA HIH PacTBOpa).

O3HareMbmech ¢ NHCMPYRNNET Mo éWNOTHeHN0 2adanna 24, npuiazaemon
kK radannaw KIM,
Coofninume opeanuzamopy 6 ayoumopu 0 céoell JoMosHOCIN NPUCINY I NIND

K EMNMOTHEH NN 3a0an g 24,
IToozomosvme FadopamopHoe ofopydoean e, HeoOX0OUMoe AT NPOEedeH A

FRCIEPHMEHIN .

[IpopenHTe XHMHYUECKHe peakOHH Me&IY CYIBE(ATOM MArHHA H BRIOpPAHHEIMH
BeIIECTBAMH B COOTBEICTEHH ¢ COCTABJICHHEIMH VpPaBHCHHAMH pPeakllHH,
coOMEOAd MPABHIA TeXHHKH 0O€30IacHOCTH, IPHBeJEHHEIE B HHCTPYEIHH
K 3a7aHHK. [[poBepETe, IPABHIEHO JH VEAZAHEL B OTBETE HA 3aJaHHE 3 OpHIHAKH
OpoTeKaHHA peakoHd. [IpH  HeoOXOOHMOCTH — JONOAHHTE OTBET HIOH
CKOPPEeKTHPVHTE eTo0.




benoro [HHDFJEI,EI C 3enNeHOBaTbIM DTTEHI{DM}

Mapgpokcin xenésa (ll) — Heoprannueckoe selwecTeo C popmynoid Fe (OH) 2,
COEAWHEHWE Xenesa. amboTepHell rMgpokcug C npeobnagaHWemM OCHOBHBIX
CBOWCTE. KpucTannnyeckoe BelecTso 6enoro (MHOrga c 3eNeHOBaTbhiM OTTEHKOM)
LEETa, HAa BO3AYXE CO BPEMEHEM TEMHEET, HBNASTCA OOQHMM M3 NPOMEKYTOUYHBIX
COEOWHEHWI NPUW PXABNEHUMN KENe3a.

['mapoxkcup xemnesa (1I)

['mapoxeun
xenesa (II)
Fe(OH), —
TaAKXKe
HEepacTBOPHU
M, HO CEpo-
3€JIEHOI0
[[BETA




Iy pemienus

2. JloManiHue palOOTEI IPAKTUYECKOU
HapaBJICHHOCTH

Hanpumep, U3rotoBiaeHUE J0Ma HHAUKATOPOB U3
Ao W TMPOBEpKa MPOAYKTOB MUTAHUA
IIPUTOTOBJICHHBIMH WHIUKATOPAMHM.



Bam npegnaraetcA cgenats CAMOCTOATENBHO MHOWKATO DLl U3 ArOq CpenaiiTe BoiBOJ O Cpefe 3TUX pacTBopoB. PesyneTatwl
UEPHWKM U CMOPOLWHEI (UMW WHBIX APKOOKDALIEHHBIX) 3aHecuTe B Tabnuyy.

MeToqMKa NPUIOTOBNEHMA CAMOOENLHLIX PACTHTENLHBIX - "
MHOWKETOpPOE. eljecrea Lger apakTep cpefjhl

—h

HpHFDTDEhTE OTBAD W2 COKa Arog YepHWEW WIK HEPHDH

CMOPOLWHIL.
2. K30r mrog gobaebTe 1 CTONOBYIO NOMEY ropAdYeil BOAbI. 91 - -
3. [loBeauTe Pacteop 40 KMMEHUs. 13. CpDaHg.nuanpyHTe pe3yneTaTkl NOMyYeHHkX MCCNe]0BaHNI
4 Oxnagute, 4aiiTe pacTBOpY OTCTOATLCA. - -AENANTE BLIBOAEI.
5. Ovchunetpyiite. nA hunsTpoBaHKA NCNOMB3YIiTE BOPOHEKY,
NpUroTOBMEHHYK W3 nNnacTmaccoBofl  ByTeinkw  u
thuneTpoBankeHyo Bymary (Baty).
6. Hapesanu counsTposansHyo Bymary.
7. MNponutaiite Nonockn tpUNLTPOBANEHON Bymaru
NPUroTOBMEHHEIM OTBApOM.
8.  BelicywuTe nonockn, He SONYCKAA NONAAAHUA APKOro CBET.
9  XpaHuTe nNpUroTOBMEHHBIE WHAMKATOPHEIE Bymawkn B

TEMHOII nocyge.

10. WecnbiTaiiTe gedcTBUE NPUrOTOBNEHHLIX WHAWKATOPOB B
CTAaH4APTHLIX KWCNOTHO-OCHOBHEIX PAacTBOPax. YKCYCHOM
EMCNOTH M COgbI.

BewecTea Pacteop ykcycHoi Pacteop cogsl
KWCNOTHI

YepHWUER

YepHan cMoOpoguHa

11. TlpuroToBnNeHHbIE WHOWKATOPBI  WCNONbL3YiATe  4nA
onpegeneHnA cpedbl pasHbix DLITOBLIX PACTBOPOR. pACTBOPOE
Mbina, 3yBHOR nacTel, coka, kedpa, MONOKA, LWAMMYHA.



IlyTi pemeHus

3. UHTEpHET-pECYPCHI CO CIOKHBIMU OIBITAMU U
IpaKTUUYCCKUMU padoTaMu, IpU
HEBO3MOXKHOCTH IIPOBEICHHUSL.

MACKOR SEAEPAIDIA T ° OmnaoObenunsier
- HE ONOIUOTEKY

- . AJIEKTPOHHBIX

' MaTepHaJIOB K YPOKa,

« ) P

y4eOHbIE CUMYJISITOPHI,

OHJIAMH KYPChI U JIPYTHUE

310 eAUHaA BUTPUHA AdHHbIX CEPBHCHI
IDVRE RS L LRI R i B+ https:/myschool.edu.ru/



https://myschool.edu.ru/

AJIXUMMUK: cauit JI.FO. AnukOepoBou
ttp://www.alhimik.ru

ANXNMUK

alhimik.ru

L TREET B EEREL XMMUA Ha KaxObIA OeHb
AGHTYDHEHTY .
. . 5 NoBoro U3 Hac B NOBCEAHEBHON XU3HM OKpy#aloT BELLIW. A Bewwm cocToAT u3 BELLECTB. XMMUA - HayKa, KoTopan M3y4aeT BELWEeCTsa. 3Ha4MT, BCE Mbl MOCTOAHHO MMEEM AEno ¢
YA MOHTIA YUHTELA: XMMHER. OHa NOMOKET BbIPACTHTh XOPOLUMI Ypowal & Caay W Ha Oropome, HAKOPMIT BKYCHOM 11 MUTATENBHOM €OON, BLIMOET NOCYAY, MOCTMPAET GeMbe W NpUBEPET B KBapTHpe. Ecnu B
YUNMCA PelaTE 33534M LOMe NpefcTouT PEMOHT WK NepeycTPORCTEO - CHOBA K BalumMm ycryram XMMWA. CMoTpuTe pasdens:
YunTensckan . BCADY
VIHTEPHET-KNACC: HadankHEIH kype . JZI,OI\-1ALT_IHF|F| ANTEYKA
SR « HOCMETMKA
K - - - -
S HeHb 33 OHeM, Hegena 3a Hegenel LUKONA MONOOO0M XO3HMKM GyAeT y4uTL BAC YBEPEHHO OeRcTBoBaTE HA KYXHE, nomoxeT uaydute HAYKY O YACTOTE 1 3KONOTAKD OOMA,
VcTopuA kadenpel ZACT coBeThl JOMALIHEIMY MACTEPY.
CTyaropomok

3aNWCHAA KHIGEKA NEDECKYDCHUER
LY (UeHHbIe YKA33HWA)
CnpasoyHKE

XHUMHA Ha KaXALIH feHb
B cagy
Ha kyxHe
[OMALWHAR anTeuka
KocmeTtuea
Hayka o unctote
JKOMOMMA JoMa
[loMalLHWiA MacTep
KyHCTKaMepa - XMMUYECKMA My3ei
Becenan xumna

XMMUYECKAR BCAUMHA

[eTckan



MHTepaKTUBHbIe BUPTYa/bHble
nabopatopum

1 EQVHOE COMIEPXKAHVE
. [0 OBWEro OEPA30BAHNSA

+ Xumusa

v https://content.edsoo.ru/lab/

w MUMHCTEPCTSO POCREIENMA @ MHCTHTYT CTOATEIMH EAVNHOE COOEPXAHVE
POCCHRCKOA SEEPALIAK /,7! PASBHTHUA OBPASOBAHWA m OEI.I.IEI'O 05PA3OBAHWiI

BupTtyanbHbie na6opaTopHbie U NpaKTU4YecKue paboTbl Ha yrny6neHHOM YPOBHE OCHOBHOIO obLero o6pasoBaHus

;

Tewa:

TonyueHme KCAOD( " Maremaruka ik Xumus

‘:&_j>

Maremaruka Duaunka




BuptyansHas oOpa3oBareiibHas
nadoparopus
http://www.virtulab.net/

BupryansHas obpasosarensHas naboparopus

Inasuas DOU3UKA Xumua BMonorusa 3KOnorusa PE®EPATbI ACTPOHOMMSA Cratbu

XumMmusa
» + Xumusa

BupTyansHas NabopaTopua Mo Xumuu NPeAcTasnAeT coboi PAR  WHTEPaKTUBHLIX NPaKTUYECKUX paboT ¥ OnbITOB. Temartnka

PHOW MPOrPAMME OCHOBHOTO OBLLETO OBPA30BAHWA MO XVIMWM u Bupryansisie natiparopsic

OMLITOB MONHOCTLH COOTBETCTBYET [
OPMEHTUPOBAHA Ha YYEOHMKM XUMUMK, OMEHOBaHHbIE MWHUCTEPCTBOM Haykm M 0Dpa3osaHuA PO u MCNONb3YOWMECR B paboThi N0 Xummu
BONLLWMHCTBE POCCUACKMX KON, B nocobuu npeacTaBneHs! paboTel NO M3YYEHWID (DUINYECKUX WU XHUMUYE! CBOMCTS,

NOMYYEHUIO U NDUMEHEHWK) METANIIOB W HEMETANNOB, MX COEANHEHMI IBUTE Ha HHAEKC

bIX BEILECTB, MUHEPANOs W DY/, U3YUEHUIO (DHU3NYECKHX

MpegnaraioTcs ONbITL! NO 03HAKOMNEHUHO ¢ 0BPa3LaMK NPOCTBIX U CIIOX
X CBOWCTE HEKOTO| 13 HuX. Coaepxalanca MHOPMaUMA MOXET ObiTb MCMONb30BaHA MDU WU3YYeHUH Tem
{TAPHBIE OCHOBbI HEOPTAHUYECKOW XUMUW®, “NEPBOHAHANBHLIE MPEACTABNEHWUA OB OPTAHUYECKMX
ECTBAX", “XUMWA N KU3HL"

3HaKOMCTBO C oﬁpaauaMM MeTannoe u 3HaKOMCTBO C pyaAamu xenesa
cnnaeoB

1]

B EE

SHaKOMCTBO C COeAUHEHUSIMM
PaCTEOPEHV[e xenesa U LUWHKa B antoMuHuAa
COMAHOW Kucnore

AA LS




"= Wrpa Xumuyeckasa laBopatopua [

& CasualDevs - 500+ urpokoe

CUMyNATOPbI

(NMNUECKAS I
X MABORATORVSA

HAYATbL

O6 urpe

Hobpo noxanosaTe B YENEeKaTENbHbIA MUP XUMKKM C CUMYNATOPRPOM XmMmudeckan llabopaTtopwal TloToEe
K 3aXBaThIBAKILLEMY MO PYHEHWUID B MMP MONEKYT M 3NEMEHTOE? ITOT CUMMYNATOP NO3BONMT BaM BO-
NAOTHTE CBOM XMMKUYeCKWe GaHTasMK B PEanbHOCTE B TREXMERPHOM NpoCTpaHcTee!
Bac xaOyT 3axeaThlBaoWMe CUMYNALMK XMMHUYECKKMX peakuWii M 3a0aHWA, KOTOPbIE NOOAHKMMYT Bally
XUMWYSCKYIO IKCNEPTHU3Y Ha HOBLIA YpoBeHe. Co30asanTe YHUKaNbHbIE XMMUYEeCKWE COeQUHEHWA, CNe-
OWUTE 33 peaKuMAMK U NPOXOOWUTE YPOBHW, MCNBITLIEAA CBOW HABLIKKM M MHTENNEKT.
Movemy XmMudeckasn NabopaTopus - 3TO NYHLWKWA CAMYNATOD XMMAK:

PeanucTUYHbIR 30 CUMYNATOR, NOMPYHAKWWA BAC B MWD XMMMK;

He ogHOTUNHLIE YPOBHKM M 3a0aHMA ONA MCCNEqOoBaHWA;
* CospasadTe CODCTBEHHBIE XMMMYECKWE 3KCMEPUMEHTLI M HabnogaiTe 3a pesyneTatamMu;

MNodyosTe B PONK ONBITHOMO XMMMKS;
CTaHbTe HACTOALKMM XMMWKOM-MCCNeqoBaTenem C CUMYNATOPOM XuMuyeckan Nabopatopua. HadynuTte

CBOE YBNeKaTeNbHoe XMMWYECKoe NPUKMDYEHUE yaKe CEroaHA W Y3HaNTe, HaCKONbKO ryBoKo Bbl MO-
WETe 3alT B MUP XMMKIAL



BupTtyanbHasa xuMmnueckas
nabopatopua CbYPa

NHeTpykumnsa Huxe

CKAYATDH




BCEM

YCREUIHO020 HOB020 YUeOH020 200a!



"3aTpyIHEHUS IPU PEIICHUH
3aJaHUM IIPAKTHYECCKOMN
HanpasiieHHOCTH B | UA o xumun u =
[IyTU UX PEIICHUS"

=

™

SAcakosa E.H.

Y4YHuTEJIb XUMHH U OMOJIOT U
MBOY rumaazum Ne63 r.UeassONMHCKA

pykoBoauTeab MO yuurtesen xumuu LleHTpaJbHOIO painona



