Poccuiicknii rocyaapersennstii ynusepenrer um. A.H. Koesiruna» (Texnomorun. Qu3aiin. Hckycerso). M'nmuasus

«Coz2nacosano» «Coz2nacosanon «Ymeeporcoaon
Memooucm Hupexmop G
/JI.T. Konbexosa/ %@ /H.IO. Kuceneea/
20 aezycﬂza 20242. 21 aszycma 2024e.
PABOYASI TIPOI'PAMMA
o Pemenue 3apa4u no xumuu, 34 yaca
npeomem, K-60 4acog
ISt 11

kaacc
Ha 2024— 2025 yueoublii rog

Cocrasiena yunrenem ruvuasuu PIY um. A.H.Kocbirnna: Yuebmmk:  Xumnst 11k (6a30Bbli ypoBeHb)

XHUMHS I"aGpuensu O.C., Octpoymos U.I.
npeomem agmop yuebHuxa
I yac (34 4.6 200) M.: [Ipoceemenue, 2023 rox
KOJIUYeCcmeo 4acoé 6 Heoeio
Anukud B.A.

D.U.0. yyumens.



Ilnanupyembie pe3y/ibTaThl 0CBOCHUS Kypca «Pemenue 3a1a4 mo XuMmmu»

1.1JInyHOCTHBIE Pe3yabTAThI:

- ¢(hopMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIECTBEHHOM MPAKTUKH;

- ¢(hOpMUPOBAHHOCTH OCHOB CAMOPA3BUTHS M CAMOBOCIIUTAHHS B COOTBETCTBUH C
0011e4YeI0BeYECKIMH [IEHHOCTSIMU U HJIealIaMH TPak JTAHCKOTO

o011ecTBa; TOTOBHOCTh U CLIOCOOHOCTH K CAMOCTOSITEIBHOM, TBOPYECKOI M OTBETCTBEHHOM
NeATeIbHOCTH;

- HaBBIKM COTPYAHUYECTBA CO CBEPCTHUKAMHU, B3POCIBIMHI B 00pa30BaTeIbHOM, yaeOHO-
HCCIIEI0BATENIbCKON JESITENIbHOCTH;

-TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YKCJIE caMOOOpa30BaHMI0; CO3ZHATEIbHOE
OTHOIIIEHHE K HETPEPHIBHOMY 00pa30BaHUIO KaK

YCJIOBUIO YCTIEIIHON MPOGECCUOHAIBHON U 00IIIECTBEHHOM e TETFHOCTH;

- 9CTETUYECKOE OTHOIICHNE K MHUPY, BKITFOUAs 3CTETUKY HAYIHOTO M TEXHUYECKOTO TBOPUYECTBA;
- IPUHSTHE U PeaT3alniio [IEHHOCTEH 30pOBOTO 1 0€301MacHOro 00pasa KU3HU;

- OCO3HAHHBIN BBIOOP Oymymien mpodeccuu 1 BOBMOXKHOCTEH peanu3aiu COOCTBEHHBIX
KU3HEHHBIX TIAaHOB;

- ¢(hOpMUPOBAHHOCTH IKOJIOTUIECKOTO MBINUICHUS, TOHUMAaHUS BIUSHUS COITMATLHO-
HKOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE TIPHUPOTHON U COTIMATBLHOMN CpPE/IbI

1.2.MeranpeaMeTHbie pe3yJabTaThl

1.2.1 PerynisiTuBHbIE YHHBEpPCAJIbHbIC YUeOHbIE 1eiCTBUSA

-CaMOCTOSITENILHO ONPENEIIATh LM, 3aJaBaTh IapaMeTPbl U KPUTEPUH, [0 KOTOPBIM MOKHO
OIPENIENNUTh, YTO LEJIb JOCTUIHYTA;

-OLICHUBATh BO3MOXHBIE ITOCIEICTBUS JTOCTUKEHUS TIOCTABICHHOH 1€ B JIEATEIbHOCTH,
COOCTBEHHOM M3HM U JKU3HU OKPYXKAIOLIUX JII0JI€H, OCHOBBIBASICh HA COOOPaXKEHUAX ITUKH U
MOpaH;

-CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 00Pa30BaTEIbHOMN ACSITCILHOCTH U
AKHU3HEHHBIX CUTYalUsX;

-OLIEHUBATh PECYPCHI, B TOM YKCJIE BpeMsl U ApYyrre HeMaTepHalbHble PECypChbl, HEOOXOUMBbIE
IUIsL JOCTUKEHMS TOCTABJIEHHON 11eNu;

-BBIOMpATh ITyTh JOCTHKEHMS LI€JIY, INITAHUPOBATh PEIlIEHHE TOCTABICHHBIX 3a/1a4, ONITUMHU3UPYs
MaTepHallbHble U HEMaTepHalIbHbIE 3aTPAThI;

-OpraHu30BbIBaTh 3P PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUISl JOCTHXKEHUS
IIOCTaBJIEHHOM 1IeNy;

-COIIOCTABJIATh MOTYYEHHBIN PE3yabTaT JEeSITEIbHOCTH C TIOCTABIEHHOM 3apaHee LEeNbo.
1.2.3.Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE Y4eOHbIe NeHCTBUS

-MCKaTh U HaXOAUTh 000O0IIEHHbIE CIIOCOOBI PEIICHNUS 3a7a4, B TOM YHCJIE, OCYLIECTBIATD
pa3BepHYTHI HH(POPMAIIMOHHBIH TOMCK U CTABUTh HAa €0 OCHOBE HOBbIE (y4eOHbIE U
[I03HaBaTEeJbHbIC) 3a71a4H;

-KPUTUYECKU OLIEHUBATh U MHTEPIIPETUPOBATh HHPOPMALIMIO C PA3HBIX MO3UINH, PACIIO3HABATh
1 GUKCUPOBATh IPOTUBOPEUUS B HH(POPMAIIMOHHBIX HCTOUHUKAX;

-HMCII0JIb30BaTh Pa3IMYHbIE MOJIEIbHO-CXEeMAaTHUYECKUE CPEICTBA /ISl IPE/ICTABICHUS
CYIIECTBEHHBIX CBs3eH U OTHONICHUH, a TaK)Ke MPOTUBOPEUUHA, BBHISIBJICHHBIX B
MH(POPMALMOHHBIX HCTOUHUKAX;

-HaXOJUTh U MPUBOJUTH KPUTUYECKHE apTYMEHTHI B OTHOLICHUU ACHCTBUH U CYXICHUN
JPYroro; CHOKOWHO U pa3yMHO OTHOCUTHCS K KPUTUYECKUM 3aMEUYaHUSAM B OTHOIIEHUHU
COOCTBEHHOTO CYX/IEHUS, pACCMaTPUBATh X KaK PeCcypc COOCTBEHHOTO pa3BUTHS;

-BBIXOJIMTh 332 PAMKH Y4€OHOIO IIPeMETa M OCYILECTBIIATH IIeJICHANPAaBICHHBIN MTOMCK
BO3MO’KHOCTEH JUIs MIMPOKOTO MEPeHoca CPeaCTB U CIOCOO0B NeHCTBUS;

-BBICTPanBaTh UHAUBHYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO, YIUTHIBAS OPAaHUUEHHS CO
CTOPOHBI APYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUUYCHHUS;



-MEHSTh U YIEPKUBATh Pa3HbIE O3ULIMU B ITI03HABATEIILHOM JESITEIBHO CTH.

1.2.3. KoMMyHHKATHBHbIE YHHBepPCAJIbHbIE YUeOHbIE IeHCTBHUS

-OCYIIECTBJIATH JCJIOBYI0 KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMHU (KaK
BHYTpHU 00pa30BaTeIbHOM OpraHu3alliy, Tak U 3a ee IpejesiaMu ), MoAOupaTh MapTHEPOB JIJIs
JICIOBO KOMMYHHKAITUHU MCXO/IS U3 COOOpakeHUN pe3yIbTATUBHOCTH B3aUMO/ICHCTBUS, a HE
JIMYHBIX CUMIIaTHH;

-TIPU OCYILECTBIICHUH TPYIIIOBON PabOThI OBITh KaK PYKOBOJUTENIEM, TaK U YJICHOM KOMaH/IbI B
Pa3HBIX pOJIsiX (TEHEPATOP UACH, KPUTUK, UCTIOTHUTEIb, BBICTYIAIOIINHN, SKCIIEPT U T.11.);
-KOOPJIMHUPOBATH U BBIMIOJIHATH pabOTy B YCIOBUSIX PEAIbHOTO, BUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

-pa3BEPHYTO, JOTMYHO U TOYHO M3JIaraTh CBOK TOYKY 3PEHHUSI C UCIIOJIb30BAaHUEM aJICKBATHBIX
(YCTHBIX U MMCHbMEHHBIX) SI3BIKOBBIX CPEJICTB;

-pacno3HaBaTh KOH(PJIUKTOTEHHbIE CUTYAllUH U MPEAOTBPAIIATh KOHPIUKTHI 10 MX aKTUBHOM
(ha3bl, BEICTpanBaTh JCIOBYIO U 00pa30BaTEIbHYI0O KOMMYHHUKAIIMIO, U30€Tast INYHOCTHBIX
OLICHOYHBIX CYKJICHUH.

1.3.IIpeaMeTHBbIE pe3yabTaThI:

- 3HaTh ¥ IOHUMATh OCHOBHBIE 3aKOHBI M TEOPUU XUMHH, IPUMEHSATh UX TP PEIICHUN
MPAKTUYECKUX U PACUETHHIX 3a7a4;

- 3HATh AJITOPUTMBI PEIICHUS 33/1a4 pa3HBIX THUIIOB, Pa3HBIMH CIIOCOOAMU; pacueTHbIE (POPMYIIBI.
- YMETh COCTABJIATh YPAaBHEHUSI XUMHUUECKHX PEAKIIMHA M BBITIOTHATH PACUEThI TI0 HUM,
BBITIOJTHATE PACUETHI 1711 HAXOXKICHUS MTPOCTEHUIIEH, MOJICKYISIPHON | CTPYKTYypHOU hopmym
OPraHMYeCKUX COCTUHEHU;

- MPOBOJUTH CAMOCTOSITENILHBIA MOMCK XUMUYECKON MH(OPMALIMU C UCIIOJIB30BAHUEM
Pa3IMYHbBIX HCTOYHUKOB (HAYUYHO-TIOMYJISPHBIX U3AaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
HNHTepHeTa); uCrob30BaTh KOMITBIOTEPHBIC TEXHOJIOTUH ISl 00pabOTKH, epeavun 1
MIpe/ICTaBICHUs] XUMUYECKON HH(GOpMaLlUU B Pa3IMYHbIX (popmax;

- HCTI0JIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUS B MPAKTUUECKON JeSITENbHOCTU U
MTOBCETHEBHOM JKM3HU JIJIs1 OOBSICHEHUSI XMMHUECKUX SIBJICHUN, IPOUCXOASIINX B IPUPOIE, OBITY
Y Ha IPOU3BOJICTBE; OIPEICIICHHUS] BOZMOXKHOCTH MMPOTEKAHUSI XUMUYECKUX IIPEBPALLCHU B
Pa3JIMYHBIX YCIOBUIX U OLUEHKH UX TOCIEACTBUN; SKOJIOTUYECKA TPAMOTHOTO TIOBE/ICHHUS B
OKpYXaIOLIEH Cpesie; OLICHKU BIUSHUS XUMUYECKOIO 3arpsi3HEHUS OKPYKaroLed cpesibl Ha
OpraHu3M 4YeJoBeKa U Jpyrue *UBbIE OpraHU3Mbl; 0€30IaCHOTO OOpaIleHUs C TOPIOUYUMHU U
TOKCUYECKUMHU BEIIECTBAMU, JIA0OPATOPHBIM 000PYI0BaHUEM; TPUTOTOBJICHHE PACTBOPOB
3aJJaHHOM KOHLIEHTPALUU B OBITY U Ha MPOU3BOJICTBE.

2.0cHOBHOe cojiep:kaHue y4eOHOro Kypca
11 kace

Tema 1. Xumuueckue ypaBHeHUs (6 4acoB)

XUMHYECKOE YPaBHEHUE U €r0 XapaKTePUCTUKU. 3aKOH COXPaHEHHUsS MacC BEIIeCTB. 3aKOH
COXpaHEeHHUs U MpeBpalieHus sHepruu. 3akoH I'eii-Jlroccaka unm 3aKkoH 00bEMHBIX OTHOLIEHUH.
3aKOH HKBUBAJICHTOB.

Pemienue pacueTHbIX 33aa4 C IPUMEHEHUEM 3aKOHA COXPAaHEHMsI MacC BEILIECTB, 3aKOHA
COXpaHEeHHUs U NMPEBpALIeHUs SHEPrun, 3akoH [ eif-Jlroccaka u 3aKkoHa SKBUBAIEHTOB. TemoBoi
s dexT peakiuu. 3akoH ['ecca. [lonsaTue 06 sHTanbNUU. Penenre pacy€THBIX 3a/1a4 MO
TEPMOXUMHUYECKUM YpaBHEHUSM. PerieHre KoMOMHUPOBAHHBIX 3a/1a4 [0 XMMUYECKHM
ypaBHEHUSAM

Tema 2.: «PacTBOpBI» (8 Yacos).

Kpatkue cBeseHus o coctaBe M BUJax pacTBOpoB. PacTBOpMMOCTh HEOPraHUYECKUX U
OpraHU4ecKUX BEIIeCTB, (aKTOpPhl, BIUsIOMINE Ha He€. KpuBble paCTBOPUMOCTH.



[ToHsiTHE O KOHLIEHTpAIMK pacTBOpa U €€ BU/bI (MaccoBas J0J1s1 paCTBOPEHHOTO BEIIECTBA,
IIPOLIEHTHAs! KOHIIEHTpAaLUsl, MOJISIpHAs: KOHLIEHTpalMsl, HopMajibHas KoHLeHTpanus). [Ipasuiio
cmemuBaHus. Kpucramoruaparsl, uX 0co0eHHOCTH. Brruncienus, CBsI3aHHbIE C TIOHATHEM
PacTBOPUMOCTb BELIECTB. BhIUMCIIEHNs Ha IOCTPOEHUE KPUBBIX PACTBOPUMOCTH
HEOPraHMYECKUX U OPraHUYECKUX BELIECTB. Brluncienus, CBA3aHHbIE C IPUTOTOBICHUEM
PacTBOPOB C pa3IMYHbIMU BUIaMU KOHIIEHTpaluil. Belunciienrs Ha npaBuUjio CMEIIMBaHUS.
Boruncnenus no XuMHYeCKOMY YPaBHEHUIO C y4aCTHEM PAaCTBOPOB, a TAKXKE HA PaCUEThl
MacCOBBIX JI0JIEW WJIM MTPOLIEHTHOTO COAEP KaHMsI IPOTYKTOB PEaKLUU MOCIE OKOHYAHUS
peakuuu. Beruncienus, cBi3aHHbIE C 00pa30BaHUEM CMECH KHUCIIBIX U CPEAHUX COJIEH, eciu
CMEIIMBAIOT /IBA YUCTHIX BEILIECTBA, MJIM YHCTOE BELUIECTBO U PACTBOP, UM HECKOJIBKO
pacTBOpOB.

Tema 3. «I[lepuoauueckuii 3aK0H U cUcTeMe XUMHUYecKuX aiemeHToB JI.11 Menneneesa.
Crtpoenue atomay (5 yacoB)

OtkpsiTHE U cymHOcTh 113, ocobenHoCTH B cTpoeHuu 1 3akoHoMepHocTsax [ICXD J[.U.
MenneneeBa. Ctpoenue aroma. CocTaBiieHHE 3JIEKTPOHHBIX (DOPMYJT 2JIEMEHTOB. 3a/1auul Ha
HaxoxaeHue aneMenToB B [1C. XapakrepucTika XUMHUYECKOTO JIEMEHTA 110 MOJIOKEHHUIO B
MepUOINYECKON cucTeMe.3a/laukl C UCII0JIb30BAHUEM MEPUOAMUECKOT0 3aKOHA U TIEPUONYECKOM
CHUCTeMBbI XUMHUUeCcKuX 3yiemMenToB J[.1. Menneneena.

Tema Ne 4: «XumMuueckasi KWHETHKa (8 4acoB).

KpaTkue cBegeHus 0 CKOPOCTH MPOTEKAHUS XMMUUYECKUX peakuil U pakTopax, BIUSIOUIUX Ha
He€. 3akoH aeictBus Macc. [IpaBuno Baut-I'odda. Xumudeckoe paBHOBecHE U YCIOBUS €T0
cmemenus. [Ipunmmn Jle larenbe u cnenactBus u3 Hero. [loHATHE 0 KOHCTAaHTE XUMHYECKOTO
paBHOBecHs. Beruncienne cpeaHeil CKOpoCTH XUMHYECKOM peaKIuy OJTHOTO WM JIBYX
Y4aCTHUKOB XMMHMYECKOT0 IIporecca. Berancienus Ha 3aK0oH AeicTBUs Macc Beruncienus Ha
npaBuiio Baut-I'odda Berancienrne KoaudecTBEHHOTO COCTaBa PAaBHOBECHOM CMECH.
Brruncienne KOHCTaHThl XMMUYECKOTO pPaBHOBeCHs. PerieHne pacu€THBIX 3a1a4, CBA3aHHBIX CO
CKOPOCTBIO IPOTEKAHUS XUMUYECKUX PEAKIUN W XMMHUYECKUM PAaBHOBECUEM U YCIOBUSMH €TI0
CMEILCHUSA

Pesepn (74gacoB)

Pemenue 3a1a4 IKONBHOIO M MyHMLIIMIIAJIBHOTO Typa Becepoccuiickoi 0JIMMITAA b
mxoJsHUKOB. [Toaroroska k EI'D o xumun.

Temarnueckoe mIaHupoBaHue

11 xnacc
No/Ne | Tembl 3aHATHI Koia-Bo
4acoB

Tema 1.XuMnuyeckune ypaBHeHUsl 6

1 XMMUYECKOE YPAaBHEHUE U €r0 XapaKTePUCTUKU. 3aKOH coxpaHeHus macc | 1
BEIIIECTB. 3aKOH COXPaHEHHUs ¥ IIPEBPAICHUS YSHEPTUH.

2 3akoH ['eii-JIroccaka min 3aKk0H 0ObEMHBIX OTHOILIEHUI. 3aKOH 1
SKBUBAJICHTOB.

3 Penrenne pacueTHbIX 3aJ1a4 C MPUMEHEHHEM 3aKOHA COXPAHEHHUS Macc 1
BEILECTB, 3aKOHA COXPAHEHUS U IIPEBPAILIEHUs SHEPTHH, 3aKOH I eii-
JIroccaka 1 3aKOHAa DKBUBAJIEHTOB.

4 Tennosoii a ekt peakiuu. 3akoH ['ecca. [lonsTie 00 SHTANTBIINH. 1

5 Peurenne pacu€THbBIX 33724 10 TEPMOXUMUUYECKUM YPaBHEHUSIM. 1

6 Pemenne koMOMHUPOBAHHBIX 337124 N0 XUMUYECKUM YPaBHEHUSIM 1




Pe3eps

7 HIk0IBbHBIN dTAal XUMUYECKOU OJIMMIINAIBI

8 Pemenue 3a1a4i MyHUITUTIAIBHOTO 3Tala XUMUYECKOHN OJTMMITHATBI
MPOIILIBIX JIET

9 Pemienne 3agaun MyHHITUTIATBHOTO dTaria XMMUYECKOU OJTMMITHAIBI
MPOIILIBIX JIET
Tema 2. PacTBOpbI

10 Buner pactBopoB. PactBopumocTs, GpakTopsl, Biustomue Ha He€. Kpubie
PacTBOPUMOCTH.

11 Pemenue 3ana4 Ha pacCTBOPUMOCTD

12 [ToHsaTHE O KOHIIEHTPAIIMU PACTBOPA U €€ BUJIBI.

13 Pemrenue 3agau Ha IPUTOTOBIICHUE PACTBOPOB.

14 Pemenue 3aga4 «Ha NpaBUiIO CMENTUBAHUS.

15 OcoOeHHOCTH pelleHus! paCYETHBIX 3a/1a4 110 XUMUYECKHUM YPaBHEHHSIM C
y4acTHeM U 00pa30BaHUEM PacCTBOPOB.

16 Pemenue 3a1a4 no XuMHYECKOMY YPaBHEHHIO C YYACTUEM PACTBOPOB.

17 Pemenne 3agauy Ha 0oOpazoBaHKME CMECH KUCIIOW U CPETHEH COJIH.
Tema 3.Ileproanveckuii 3aKOH M CUCTEMe XUMHYECKHX 3JIEMEHTOB
.1 MenneneeBa. CTpoeHue aromMa

18 OTtkpeiTHE U CyITHOCTH 13, 0COOEHHOCTH B CTPOCHUH M 3aKOHOMEPHOCTSIX
I[ICXO5 I.1. MenneneeBa. CTpoeHue aToma.

19 CocraBiieHHE 3JICKTPOHHBIX (POPMYJT IIEMEHTOB

20 3agaun Ha HaxoxaeHue dreMeHToB B [1C.

21 XapakTepucTuKa XUMUYECKOTO AJIEMEHTA MO MOJIOKEHUIO B
MEePUOIUYECKON CUCTEME

22 Pemenue 3amau no teme «llepuoauueckuii 3aKOH U epuoIndYecKast
cuctema xummudeckux 3nemeHToB J[.1. Menneneesa. CtpoeHue aromay
Tema 4 XuMn4yeckass KHHeTHKA

23 CKopoCTh MPOTEKAHUS XUMHUECKUX peakiuil U (GaKkTOPbI, BIUSIONIUX HA
He€. PelreHne 3a1ay Ha CKOPOCTh XMMUYECKOM peaKIu

24 3akoH AeiicTBus Macc. PelieHue 3a1a4 ¢ MCHOJb30BAHUEM 3aKOHA
JEHCTBYIOIIUX Macc

25 IIpaBuno Baut-T'odda. Pemenne 3agau ¢ mpumenenreM npasuia Bant-
T'opda

26 Pemenue pacuéTHbIX 3a7a4, CBA3aHHBIX CO CKOPOCTBIO MMPOTEKAHUS

XUMHUYCCKUX peaKm/Iﬁ




27 XHMMHMYECKOE PaBHOBECHE U YCIIOBHS €ro cmenienus. [puanun Jle 1
IIatenbe u ciaencTtBusa U3 Hero. IIoHsATHE 0 KOHCTAHTE XUMHUYECKOTO
paBHOBECHSL.

28 Pewmrenne 3amay, CBA3aHHBIX ¢ XUMUYECKUM PaBHOBECUEM U YCIOBUAMU 1
€ro CMEIIEHUs

29 Pemenne kKOMOMHUPOBAHHBIX PACYETHBIX 33/1a9 PA3TUYHBIX THIIOB 1
30 Pemenne KOMOMHUPOBAHHBIX PACYETHBIX 33/1a4 Pa3IMYHBIX TUTIOB 1

Pe3zeps 4
31 3aganus EI'D mo XuMuUM MPOILIBIX JIET 1
32 3amganus EI'D mo XMMUM MPOIIIBIX JIET 1
33 3amganus EI'D mo XMMUM MPOIIIBIX JIET 1
34 O06006meHne 1o Kypecy 1

Kpurepuu oueHKH YPOBHS 3HAHMM Y4AIUXCS

Pe3ynbTaThl 00ydeHUs XUMHUHU JIOJDKHBI COOTBETCTBOBATH OOIIMM 3aJlayaM IpeaMeTa H
TpeOOBaHUSAM K €T0 YCBOEHHUIO.

Pesynbrarel 00yueHHs OICHMBAIOTCS TO MATHOAIRHONW cucrteMe. [lpu  oreHke
YUUTBHIBAIOTCA CIEAYIONIME KaYeCTBEHHBIE TOKAa3aTeNId OTBETOB:

* r1yOrHA (COOTBETCTBHE M3YYCHHBIM TEOPETUUECKUM 0000IICHUSIM);

*0CO3HAHHOCTh (COOTBETCTBUE TpPeOyeMbIM B MpPOTpaMMe YMEHUSM MPUMEHSTH MOJIYyYEHHYIO
nH(pOpMAIHIO);

*[I0JIHOTA (COOTBETCTBHE 00BEMY MTPOTPaMMbl U HH(POpMAITUU yueOHUKA).

[Ipn oleHKE YUYUTHIBAIOTCS YHCIO W XapakTep OMMUOOK (CYUIECTBEHHBIX WM
HECYIECTBEHHBIX).

CyiiecTBeHHbIE OIIMOKU CBSI3aHBI C HEIOCTATOYHOM IITyOMHONW U 0CO3HAHHOCTHIO OTBETA
(HampuMep, YYEHUK HENpPaBWIBHO YKa3aJl OCHOBHbIE TPU3HAKH MOHSATHH, SBICHUH,
XapaKTepHbIe CBONCTBA BEIECTB, HEMPABUIBLHO CHOPMYIUPOBAT 3aKOH, MPABUIO U T.J. WIH
YU4EHUK HE CMOT MPUMEHUTh TEOpPETHYECKHE 3HaHUA JUIsl OOBSICHEHUS W TpeliCKa3zaHus
SIBJICHUW, YCTAHOBJICHHSI MPUYMHHO-CIEJACTBEHHBIX CBSI3€H, CpaBHEHHS M KiaccuUKaluu
SIBJICHUH U T. 11.).

HecymectBenHble OMMOKH OMPENENSIIOTCS HEMOIHOTONH OTBeTa (Hampumep, yIylleHHe
U3 BHJAa Kakoro-ianbo HexapakTepHOTo (akTa MpH OMUCAHUM BellecTBa, mpoiecca). K Hum
MO’HO OTHECTH OTOBOPKH, OTIMCKH, JOMYIIIEHHbIE 10 HEBHUMATENBHOCTH (HAIIpUMep, Ha JIBa U
Oosee ypaBHEHUH peakiuii B TOJHOM MOHHOM BHUJE JOMYIIEHA OJHa OlMOKa B 0003HAYEHUU
3apsija MOHA).

PesynbpTaTel 00ydeHHs] TPOBEPSIIOTCS B MPOIECCE YCTHBIX M MHCHbMEHHBIX OTBETOB
y4aluxcs, a TaKKe Py BBHITIOJIHEHUH UMU XUMUYECKOTO HKCIIEPUMEHTA.

OueHka YCTHOIO 0TBeTa

Ouyenxa «5»:
* OTBET MOJIHBIN U MPaBUJIHHBIA Ha OCHOBAHUU W3YYECHHBIX TEOPHIA;




* Marepuag M3JI0)KEH B OINPEICICHHON JIOTMYECKOW NOCIEA0BATENBHOCTH, JUTEPATYPHBIM
SI3BIKOM;

* OTBET CAMOCTOSITEIIbHBIN.

Ouyenka «4»:

* OTBET MOJIHBIM U IIPaBUJIbHBINA HA OCHOBAHUU U3YYEHHBIX TEOPUH;

* MaTepHall U3JIOKEH B ONPEAECIEHHON JJOTHYECKON MOCJIEN0BATEIIbHOCTH, IIPU 3TOM JAOMYIIECHbI
JIBE-TPH HECYIECTBEHHBIC ONTMOKY, HCIIPABICHHBIC IO TPSOOBAHUIO YIUTEIIS.

Ouyenka «3»:

* OTBET IOJIHBIMA, HO TMPU 3TOM JIOMYIIEHA CYIIECTBEHHAs OIIMOKA WM OTBET HEIMOJIHBIH,
HECBSI3HBIN.

Ouenka «2»:

* MpU OTBETE OOHAPY)KEHO HEMOHWMAHHWE YYaIlUMCS OCHOBHOTO COJIEpKaHUsI Y4eOHOTO
Marepuaia Wi JOMYIIEHbl CYIIECTBEHHbIE OMIMOKH, KOTOPBIE YUalTUNCS HE MOXKET UCIIPABUTH
MPY HABOAIIKUX BOMPOCAX YUUTEIIA.

OueHka NnMcCLMEHHBIX padoT

Ouyenka IKcnepumMeHmanbHulX yMeHUll
OrneHka CTaBUTCS HAa OCHOBAHWM HAOJMIOJEHUS 3a YYalUMHCS W THCHBMEHHOTO OT4YeTa 3a
pabory.
Ouenxa «5»:
* paboTa BBITIOJTHEHA TIOJIHOCTHIO M MIPABWIIHHO, CIEaHbl IPABUIILHBIC HAOIIOACHUS U BHIBO/IBI;
* SKCIIEPUMEHT OCYIICCTBJICH IO TUJIAHY C YYETOM TEXHHMKH O€30MAaCHOCTH M TPABUI PabOTHI C
BeIIlECTBAaMHU U 000PY/IOBaHUEM
* MPOSIBJICHBl  OPraHWU3AIMOHHO-TPYAOBBIC yMeHUs  (TOAIEPKUBAIOTCS YHCTOTa pabdodero
MeCTa U MOPAJOK Ha CTOJIC, SKOHOMHO HCIOJIb3YIHOTCS PEaKTHUBHI).
Ouyenxa «4»:
* paboTa BBINOJHEHA MPABUIIBLHO, CAEJIaHbl IPABUIbHBIE HAOIMIOJACHUS U BBIBOJIbI, HO TIPH 3TOM
AKCIICPUMEHT TPOBEACH HE MOJHOCTHIO WJIM JIOMYIIECHBI HECYIIICCTBEHHBIC OITUOKH B padoTe C
BEILIECTBAMHU U 000PYI0BaHHEM
Ouyenxa «3»:
* paboTa BBINOJHEHA MPABUIBHO HE MEHEE YeM HaIlOJIOBUHY WM JOMYIIeHa CYIIECTBEHHAs
omrbOKa B X0JIe IKCIIEPUMEHTA, B OOBICHCHUH, B 0()OPMIICHHUH PaOOTHI, B COOFOACHUU TPABHIT
TEXHUKHU 0€30MacHOCTHU MpHu paboTe ¢ BellecTBaMUu U 000pyI0BaHUEM, KOTOpas HCIPABIAETCS
0 TPeOOBAHUIO YUHUTEIIS.
Ouyenxa «2»:
* nomyiieHsl ABe (M 0oJiee) CyIIeCTBEHHbIE OMMOKK B XOJI€ SKCIIEPUMEHTA, B OOBSICHEHHH, B
opopMieHHH paboOThl, B COONIOJCHUH TPaBWJI TEXHUKH O€30MacHOCTH TMpu padoTe ¢
BEIIECTBAMU U 00OpYyIOBAaHUEM, KOTOpbIE YdYalllUiicd HE MOXET HCHPaBUTh JdaXKe II0
TpeOOBaHUIO YUHUTEIIS.

OuneHKa YMEHHMi penaTh JKCIePHMEHTAJIbHbIE 321a91

Ouyenxa «5»:

* [IJIaH PEeIIeHHs COCTaBIIEH MPAaBUIBHO;

* IPaBUJILHO OCYIIECTBIICH MOJ00P XUMUYECKUX PEAKTUBOB U 000PYIOBAHMUS;
* JAHO MOJIHOE OOBICHEHHUE U CAEIAHBI BLIBOILI.
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Ouyenka «4»:
* [UTaH PEUICHUs COCTABIICH NMPaBUIIbHO;
* MpPaBUIBHO OCYIIECTBIEH NOA00P XMMHUYECKHX PEAKTUBOM M OOOpYIOBaHUS, TPU 3TOM
JOMYLIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OITUOOK B OOBSICHEHUH M BHIBOJIAX.
Ouyenka «3»:
* [UTaH PELICHHUS COCTABIICH NMPABUIIBHO;
*[IPaBWJILHO OCYIIECTBJICH MOAOOpP XMMHYECKUX PEAKTUBOB M OOOpPYIOBAaHMSA, HO JOIyIICHA
CyLIeCTBEHHAas OINOKa B 00ObSICHEHUHU U BbIBOJIAX.
Ouyenka «2»:
* nonyuieHsl 1Be (1 Oosiee) OMMOKK B IUIaHE PEIICHHUd, B OJ00pE XUMUYECKUX PEAKTHUBOB U
o0opynoBaHus, B 00BSICHEHUN M BBIBOJIAX.
Onenka yMeHMii peliaTh pacyeTHble 32/1a41

Ouenka «5»:

* B JIOTHYECKOM paCCY)KJCHWUW W PEIICHHH HET OIMUOOK, 3ajada penieHa parroHaIbHBIM
CIIOCOOOM.

Ouenxa «4»:

*B JIOTUYECKOM PACCYXJCHHH WM PEIICHUH HET CYIISCTBEHHBIX ONIMOOK, HO 3ajlavya pericHa
HepaIrMoHaIBHBIM CIIOCOOOM WJTH JOMYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OIMMOOK.

Ouyenxa «3»:

*B JIOTHYECKOM PACCYKJICHUH HET CYIIECTBCHHBIX OIMMWOOK, HO JIOMYIICHAa CYIEeCTBEHHAsS
ommrbKa B MaTeMaTHYECKUX pacueTax.

Ouenxa «2»:

*HMEIOTCS CYIECTBEHHBIC ONTMOKU B JIOTHYECKOM PACCYKJICHHUH U B PEIICHUH.

Y4eOHO-MeTOAMYECKOE o0ecTeueHue
IMa6puensu O.C., OctpoymoB N.I'. Xumus 11 k1. (6a3oBsiii ypoBeHb ), Mocksa.: [IpocBemienue,
2023r.
INa6puensu O. C, JIvicoBa I'. I'. Xumus. 11 k1. YrryOonéHHbpll ypoBeHb: MeTomnueckoe
nocobue. — M.: [poda.
INa6puensu O. C, JIvicoBa I'. I'., BBenenckas A. I'. Kaura mist yautens. Xumus. 11 k.
B 2 4.: Meromuueckoe nocooue. — M.: Ipoda.
INabpuensia O. C, Octpoymos U. I'. OOmrast xumus B TecTax, 3aj1a4yax, ynpaxxHeHusx. 11 ki —
M.: Ipoda.
Xumus. 11 xin.: KontponbHbie u mpoBepouHbie padoThl kK yueOHuKy O. C. ['abpuensna, I
I".JIsicoBoit «Xumus. 11 knacce. [Ipodunbusiit yposenby» / O. C. I'abpuensn, I1. H. bepe3kun, A.
A. YmakoBa u ap. — M.: Jlpoda.
I'abpuensn O. C, Pemeros II. B., Octpoymos . I'., Hukutiok A. M. I'oToBUMCS K €IMHOMY
rocyJIapcTBeHHOMY 3k3ameny. — M.: [Ipoda.
I'abpuensn O. C, OctpoymoB U. I'. Xumus. Matepuainsl Ui HOATOTOBKU K €IMHOMY
rocy/lapcTBEHHOMY 9K3aMEHY U BCTYIUTENbHBIM DK3aMEeHaM B BY3bl: Yueb. mocodue. — M.:
Hpoda.

I"abpuensn O. C, OctpoymoB U. I'. Xumudeckuit skcriepuMeHT B mkosie. 11 ki —M.:[Ipoda

I[J'ISI O6CCHC‘{CHI/I$I IO A0OTBOPHOTO y‘-IC6HOF 0 Iponecca mnpeAroyIaractcsa HCIOJIb30BaHUC
nHbOpMaIUK U MaTepUaNIoB cleayromux HTepHeT-pecypcoB:

https://uchebnik.mos.ru/main 6uoauorexa MOIII

https://vos.olimpiada.ru/ Bcepoccu
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- MunucrepctBo oOpazoBanusi P® :  http://www.informika.ru/; http://www.ed.gov.ru/;
http://www.edu.ru/

- TectupoBanue online 5-11 kiaccsr: http://www.kokch.kts.ru/cdo/

-Ileparornyeckas Mmactepckas, ypoku B lHTepHeTe 1 MHOTOE npyroe: http://www.teacher.fio

- HoBsle TexHosoruu B oopasoanuu: http://www.edu.seana.ru/main/

-IlyreBomurens «B Mupe Haykn» 1is IIKOJIBHUKOB: hitp://www.uic.ssu.samara.ru/nauka/
-Merannnukionenus Kupusia u Medoaus: http://www.mega.km.ru/

-Caiit «f uny Ha ypok xumum»: http://.1september.ru/

-Komnexiuu LIOP: http://school-collection.edu.ru/collection.organik/

-Komnekuuu cpenneit mkossl: hitp://www.chemistry.ssu.samara.ru/

-OCHOBBI XUMUH: ICKTPOHHBIA YUeOHUK «XHUMHUS JJIsI BCEX»: WILTFOCTPUPOBAHHBIC MATEPUAIIbI
0 00111el, OPraHNYeCKON U HEOPraHMYECKONH XUMUU:

http://school-sector.relarn.ru/nsm/

-OnexkTpoHHass OubnuMoTeka ydeOHBIX MaTepuasioB 1o XuMuu Ha mnoprane Chemnet:
http://chemfiles.narod.ru/
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