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Pabouas nporpamma MO _S7LEH/INCPIL4 . 7l qft Ot « XuMuUst B 3aa9axy
paspaboraHa B cOOTBETCTBHH ¢ DeepaibHbiM FOCYIaPCTBEHHBIM CTAHIAPTOM
OOO yTBep>KIEHHBIM TPHKAZOM Munnpocseuienus ot 31.05. 2021r. No 286 No
287. ¢ yuerom paboueii nporpammbl Yy4eOHOro Kypca 110 XMMHUM JUIA | KJI. Ha
ocHoBe PI'OC TpeThero nokosenus, Ha 6aze [POrpamMMbl OCHOBHOI'O 0011Iero
00pasoBaHMsI 110 XHMHH (6a30BbIi ypoBeHb) U aBTOpCcKOH nporpammel O.C.
["'abpuensin — nporpamma ocHOBHOIO o011ero 06pa3oBaHus 110 XUMUM 8 - 9 ki1
M, «IIpocBermenue 2045 r.

Hosere crangaprer OO0 TpeOyroT, 4ToOkI coepxanre OO0 6bLI0
BapHATHBHBIM, a 5TO 3HAYHUT, YTO LIKOJNA U YIUTENS IPEAMETHUKA MOTYT
paspabaThiBaTh M peatn30BLIBATH HHIMBHLYATBHbIE paboyue mporpaMmsl 110
BHEYPOYHOH NesATeIbHOCTH. Takum 06pa3om., yuuTesns cMOryT o6y4aTh ya-cs B
COOTBETCTBHH C HX CLIOCOOHOCTAMH M 3aIpOCaMH, HO [IPH 9TOM YYHUTHIBATh

TpeOOBaHUs K IIPEMETHBIM Pe3yIIbTaTaM.
Kypc BHEYpOUHOI# AeSTenbHOCTH « XUMHS B 3a1a4aX) [IpeJHa3Ha4YeH AJs y4-Cs

KJI. ¥ pacCYHTaH Ha /7 9ac. (1 yac B Heelo)
OCHOBHOM aKILEHT IPH pa3paboTKe MPOrpaMMBbl Kypca JeNlaeTcs Ha PelleHne

3az1ay 110 0iokam: «MartemMaThudecKue pacyeThl B XUMHWY, «KauecTBeHHbIe
XapaKTepUCTUKHU B-Bay», «KOoIMYeCTBEHHbIE XaPAKTEPUCTUKA XHM. MPOIIECCay,

«OKHCITHTENHHO-BOCCTAHOBHATEIbHbBIE p-IAnR».



Paznen 1. IMosicHUTEILHAA 3aNIHCKA

Pabouas nporpamma /7, AES npop. /1 0510[7¢/¢_«Pemenue PACYETHBIX 33/1a4 TI0 XUMHUMY)
NIpeIHa3Ha4YeHa ISl YYalluXcSd KJ1acca. :

Peulenue pacuéTHeIX 3anay 3aHMMAET BaKHOE MECTO B H3YYEHHH OCHOB XUMHYECKOMH
Hayku. Ilpu pemennn 3amau mpoucxomut 6osee r1y60KOE M MOJHOE YCBOEHHE YYeGHOrO
MAaTepHala, BRIPAOATBIBAIOTCA HABBIKH MPAKTHYECKOrO MPUMEHEHHS HMEIOIIHXCA 3HAHWMH,
Pa3BHBAIOTCS CIIOCOOHOCTH K CaMOCTOSATENLHON paboTe, MpOHCXOMUT dbopMupoBaHUe yMeHUs
JIOTHEECKH MBICITHTE, HCIOIB30BATE NPHEMBI aHATH3a H CHHTE3a, HAXOIHTh B3AHMOCBA3b MEKILy
OOBEKTAMH M SABIEHHAMH. B 5TOM OTHOMIEHMU pelIeHUe 3aiay SBISETCS HEO0OXOIUMBIM
KOMIIOHEHTOM IIPH H3YYE€HHH XUMMH.

B y4eOHBIX mmanax npeaMery «XuMHUsh) OTBEJIeHO0 2 Jaca B Heaemo. [IporpamMma e 1o
XHMHH BeCbMa OOIIMpHA. HoaTomy YYHUTENb XHUMHH BBIHYXKIEH pemiate npobiieMy, Kak IpH
HEOOJIBIIOM KOJIMYECTBE YPOKOB IaTh XOpOIINE 3HAaHUS Y4YaIlUMCs, a TJIaBHOE C(hOPMHMPOBATE Y
HHX HEOOXOIUMBIE YMEHHS i HABBIKH, B TOM GHCIIE Hay4YHMTh peliaTh paCYETHBIE 3aJa9H.

At GonblMHCTBA yuammxcs peieHue pPAacYETHBIX 3a7a4y IO XUMHHU IIPENCTABISAET
HEMAJIBIC TPYAHOCTH. A, He OCBOMB IIEpPBbIA 3Tal pelleHHs 3aad, CBA3aHHBIX C KIFOYEBBIM
TTOHATHEM «MOJIbY, MIKOJBHUK B JAIBHEHINEM HE CMOXKET OCO3HAHHO peliaTh U OoJlee CIOKHbIE
3a1aun. I103TOMY YUHTeNro Tpe6yeTcst mPUIOKHTE MAKCHMATBHbBIE YCUIIMS Ha HA4aJIbHOM 3Tare
PCLICHUS 33734, TaK KaK OT 3TOro Oyaer 3aBUCeTh AalbHERIINHA yCrex.

['maBHOE I[MPEAHA3HAYEHUE JAHHOTO (t)aKyIIbTaTI/IBHOI"O Kypca COCTOUT B TOM, YTOOBI
CQJOPMHPOBaTb Y ydamuxcs YMEHHE pfluaTh 3ajaadu OHpC)lCHéHHOFO YPOBHsA CJIOXHOCTH,
[IO3SHAKOMHTB UX C OCHOBHBIMH THIIAMH 337144 ¥ CIIOCOBAMM MX PELIEHUS.

Pabogas nmporpamMma BHeypouHO# TeATenbHOCTH «PelIeHne pacu&THEIX 3a1ad IO XMMUN»
paspaboTraHa B COOTBETCTBHH C:

- desepanbHBIM rOCYapPCTBEHHBIM 0OPA30BATCIIBHBIM CTAHAAPTOM OCHOBHOTO OGIIEro
00pa30BaHMs, YTBEPXKIAEHHOIO NPHKa30M MHUHMCTEPCTBA OOPa3OBaHWS M Hayku Poccuiickoit
®enepaunn ot 31.Q5:2021 r. Ne 246 (Ilpuxas MuHucTEpcTBa 00pa3oBaHUS W HAYKM
Poccuiickon denepaunn o BHeceHHH naMeHeHni B ®IOC 000 ot 37,05.202/ T. Ne 2 44)

C YYETOM IPOrpaMMbl MO y4eOHOMY IpeameTy «Xumus» 8 kmacc (Xumus. PaGoune
nporpaMMel. IlpenmerHas munus yde6HukoB O. C. Tabpuenssa 8-9 wmaccel: mocobue s

yHHTeNeH 00111e00pa3oBaTenbHbIX Opranus3annii /M: usa-so [/pocé. 20 .

BHeypo4Has [esTenbHOCTh SABISETCS COCTABHOM YacThlO y4eOHO-BOCIHTATEIHLHOTO
nporecca W OAHOH M3 (OpM OpraHM3allMM CBOOOJHOrO BpPEMEHM YUAIIUXCS. Breypounas
JICATEILHOCTh IIOHUMAETCSA CErOJHs NMPEeUMYIIECTBEHHO KaK JIeSTeIbHOCTh, OpraHu3yemas BO

BHEYPOUYHOE BpeMsl JUIL YIOBIETBOPEHHS MOTPEOHOCTEH YHAIMXCS B COMEPKATSILHOM nocyre,
HUX YYACTUU B CAMOYIIPABIEHUH U OOIIECTBEHHO MOJIE3HOW NESTENBHOCTH,
AKTYaJIbHOCTh: [IpOrpaMMa  CO3/1a€T YCIOBHA Ul  COLMAIBLHOIO, KYJIbTYPHOTO U
MPOGECcCHOHATEHOr0  CaMOOIIPEACTCHHS, TBOPUYECKOH CaMOPEalH3aliy JINYHOCTH peOEHKa,
(opMHUpOBaHMA XHUMHYECKOM TIPAMOTHOCTH M OE30MACHOTO HCIONb3OBAHMS BEIIECTR B

II0OBCEJHEBHOH KU3HHU.

IlpakTHyeckast 3HAYUMOCTH: [IPH COCTABIIEHUM TNPOTPAMMBI OBLIM OTOOpPAHBI Takue
paboThl, KOTOphIE 3aMHTEPECOBATH OBl yYaIIUXCSH, IOMOLIM ObI MM TIPH TIOATOTOBKE k OI'D u
EI'S, 6butH mocTynHBEI MO COAEPKAHMIO M METOJMKE BBIONHEHHS, TOTOBUIM OBI OYayImX
MCCIIEIOBATEIIEH, TABAIIM OIILIT TBOPYECKOM JIEATeIbHOCTH YUAIIHXCS.

HoBu3Ha nanHOi pabodeil NPOrpaMMBL  NPOrpaMMa COCPEJOTAUMBACT OCHOBHOE
BHHMaHHE€ Ha OKCIIEPUMEHTAILHOM paboTe, a 3TO, Mpexkje BCero pabora ¢ BEIIECTBAMH,
CO3HATEIIBHOE MTPOBEJCHUE XUMUYECKHUX MPOIECCOB. §

HanGonee muenecoobpasueiM sBnsercs o0beIMHEHHe CMELMIAHHOTO THIIA, W Hala
lIpOrpaMma COIEpKUT MaTepual s paboThl B CiIeAYIOIINX HAPABIEHUSX

Hanpasnenne pabotsr o0bemunenns

BHIIBI JNEeATENTRHNCTIA UUATITUAVAQ IMA LAAAIATTARY, TTATTAAD TTATTTIITA




Pa3zeux 1. [MosicHnTeIbHAS 3aTHCKa

Pa6ouas nporpamma /,]’ A 1};’////(72 L0710/ P8¢ _«Peenne pacHETHBIX 32114 110 XHMHHY

IIpeaHasHa4vYeHa I yJanmdxcsa Kiacca.
Penrenne PACYETHBIX 3aJa4y 3aHHMAET Ba)XKHOE MECTO B H3Y4YEHHH OCHOB XHMHYECKOH

HaykH. Ilpu pemenun 3amay IPOHCXOIUT 00Jiee IiyO6OKOE H MOJHOE YCBOEHHE y4yeOHOro
MaTeépuaia, BbIpabATHIBAIOTCS HABBIKH MPAKTHYECKOr0 TPUMEHEHUS HMEIOLIUXCS 3HAHUH,
Pa3BHBAKOTCA CIIOCOOHOCTH K CaMOCTOSITEILHOI paboTe, NpOHCXOAUT (HOPMHPOBAHHE YMEHHS

JIOTHYECKH MBICIIATh, HCITOJIE30BAThH ﬂpHéMbl dHaJIu3a U CHHTE3a, HaXOIHUTh B3aUMOCBA3b MEX1Y

O6'BCKTaM}I H SABJICHUAMH, B »s1OM OTHOIIEHHH PpEIICHUE 3aJay SABIACTCAHA HCOGXO}]HMBIM

KOMIIOHCHTOM I1PH H3YYEHHH XUMMUH.
B yueGHEIX nianax npenmery «Xummsi» otBegeHo 2 yaca B Hegemo. TIporpaMma xe mo

XHMHH BeCbMa oOwmHpHa. TTosToMy yuHTens XUMHH BBIHYXKIEH pelrath NpoblieMy, Kak IIpH
HEOOJIBIIOM KOINYEeCTRe YPOKOB JaTh XOpOIIHE 3HAHUA YHaLIHUMCS, a IIaBHOE cHOPMHPOBATH Y
HHX HEOOXOIUMBIE YMEHHS H HaBBIKH, B TOM YHCJI€ HAYYHTh pellaTh pACYETHBIE 3a/1a4H.

A GonbinncTBA Y4aluxcsi pelleHHe pacye€THbIX 3aJay II0 XHMHH IpPeICTaBiIseT
HEMAIBIC TPYAHOCTH. A, He OCBOHMB IEPBbIH OTall PELUCHHA 3ajad, CBA3AHHBIX C KIFOYEBBIM
TOHATHEM «MOJIb», MIKOJIBHHK B JATBHEHIIEM He CMOXKET OCO3HAHHO pelaTh | 607ee CI0KHbIE
3ana4n. [Tostomy yunremo TpedyeTcs MPHIOKHTH MAKCHMAIIbHBIE YCHIIMA HA HaYalTbHOM 3Tare

PCIICHHUA 3a71a4, TAK KaK OT 3TOro OyaeT 3aBUCETh JaIbHEHIIHH ycrex.
['naBHOe npenHasHauenue HaHHOTO (aKkynbTaTHBHOTO Kypca COCTOMT B TOM, YTOOBI

COPMUPOBATh y yualUXCS yMEHHE pelaTh 3a4add ONPEAeSEHHOrO YPOBHSA CIOMKHOCTH,

[TO3SHAKOMHTB HX C OCHOBHBIMH THITAMH 3a71a4 H CTIOCODAMH HX PEIICHMUS.
Pabouas nporpamMma BHeypo4HO# 1eSTeNbHOCTH «PellleHHe pacuéTHBIX 3a/1a4 10 XHMHH»

pa3paboTaHa B COOTBETCTBHH C:
- @eaepaibHbIM FOCYAapPCTBEHHBIM 00pPa30BaTE/IbHBIM CTAHAAPTOM OCHOBHOIO O6ILIETO
00pa30BaHMs, YTBEPXKIEHHOIO MPHKa30M MHHHMCTEPCTBA 0Opa3oBaHHMA M HayKH POCCHHCKOM
®enepauuud oT 3 1.Q5.:.2021. T. Ne 246 (Ilpuka3 MuHHCTepcTBa O0Opa30BaHHS M HayKH
Poccuiickont @enepannn o BHeceHHH usMenenuit B ®I'OC OO0 or.57..05.202/ v. Ne 2 44 )
C YYETOM TIpOrpamMMmsl 1o y4eOHOMY mpeamery «Xumus» 8 kimacc (Xumus. Pabouue

nporpaMMel. IlpeameTtHas auHus yde6HukoB O. C. I'abpHensHa 8-9 KjacChl: TOCOOHE A
T,

y4HuTeNIeH 00111e00pa3oBaTeabHbIX opraHu3anui /M: usna-so [/ poeg. 20
BHeypodHass [eATeIbHOCTh SBISETCS COCTABHOHM YaCThbl Y4eOHO-BOCITHTATEIBHOTO

npouecca W OJHOH H3 (opM oOpraHH3allMHd CBOOOJHOTO BPEMEHH Yydamuxcs. BHeypounas
JIEATEIHHOCTh TOHUMAETCS CETOJHS NPEUMYIIECTBEHHO KaK JIeSTEIbHOCTh, OpraHu3yeMas BO
BHEYPOYHOE BpeMsA UL yAOBIETBOPEHHSA MOTPEOHOCTEH yHALIMXCA B CONEPKATEIBHOM JOCYTE,
MX YYaCTHH B CAMOYIIPABIEHHWU U OOLIECTBEHHO MOJIC3HON NESTCIBHOCTH.

KYJBTYPHOTO W

AKTYaJbHOCTh: IPOTpaMMa  CO3/14€T  YCIIOBHA JUIA  COLMAJILHOTO,

PO EeCCHOHAIEHOIO CaMOOIIPEIENIEHUs, TBOPYECKOH CAMOpeallM3alMi JIMYHOCTH pebeHka,
M 0e30MacHOr0 MCIOJIb30BAHUS BEILIECTB B

(OpMHPOBaHUSI XHUMHYECKOH TIPAMOTHOCTH

TOBCETHEBHOH KHU3HH.
ITpakTHYeckass 3HAYMMOCTh: [IDA COCTABJICHUH IPOTPAMMEI OBITM OTOOpAHBI TaKue

paboThI, KOTOpbIE 3aMHTEPECOBAIN OBl ydallMXcs, IIOMOIIM OBl MM TIpH MOAroToBke k OI'D n
EI'3, 6bu1H AOCTYIHEBI MO COMEpP)KaHHIO M METOJMKE BBINOJHEHHA, TOTOBMIIM Obl Oyaymux

HCCHCZ[OBaTeHeﬁ, JIaBaJIk OIIBIT TBOp‘-I@CKOFI JACATCIIBHOCTH YYAILIHXCS.
HoBu3Ha naHHOH pa6oqeﬁ IIPpOrpaMMBbl.  IIporpaMMa COCPENOTAYUBACT OCHOBHOEC

BHHMaHHe Ha OKCIIEPUMEHTAIRHOH paboTe, a 3T, IIpexAe BCEro paboTa C BELICCTBAMH,

CO3HATEJIbHOE IPOBE/ICHUE XUMHUYECKUX TIPOLIECCOB.
HaubGonee uenecoobpasHbiM sBjIfeTcS O00bEAMHEHHE CMEIIAHHOIO THIIA, W Halla

IIporpaMma COAEPKUT Martepuall s pa6OTbI B CJICAYIOIIHX HAlIpaBJICHUAX:

Hanpasnernne padoTel 06be1MHEHNA
Buner nesitenbHOCTH yyammxcs no KaxaoMy HampaBleHHIo



DOpMBI OPraHH3aUK 06YHAIOIINXCS H TIACHOCTH pe3yJIbTaToOB paboTEI

Teopernueckoe
IT
ONITOTOBKA  JIOKJIA/OB, pe(epatoB, NpPOBEIEHHe HCCIEN0BAHMI TEOPETHUECKHX M

HIITFOCTPHPYIOIITHX HCTOPHIO OTKprTHI\/JI. Penrenne 3a/1a4 [TOBBIIIEHHOH TPYAHOCTH.

Koppecnonnenrckas pa6ora.
XUMHYECKHE Beuepa, HaydyHble KOH(EPEHIMH, 3aHATHS OObEeIHHEHHS, OJIMMITHAJIBI,

KOHKYPCBI 3pYIHTOB, BBIITYCK OrOIETEHEH, cTeHraser, nHpopManuu CMU.

OKCIepUMEHTaIbHOES
JIaboparopHo - mpenapatuBHbIil MpakTHKYM. DKCIEPUMEHTAIBHAS HCCIIEI0BATEbCKAN

3alIuTa IIPOCKTOB,

paboTa yuaruxcs.

3aHATHA OOBEAHHEHUS, KOH(EpeHIInN, XHMHYECKHEe Beuepa,

[IPE3CHTALHH.

KoHncTpykTopckoe
Konerpynposanme npu6opos, MakeTos, MojeNei, CPEICTB HAMIISAHOCTH.

O0opynoBaHHE XMMHYECKOTO KabHHETa.
Iean: dopMupoBaHKe y ydammxcs ONbITa XMMHYECKOrO TBOPYECTBA, KOTOPBIA CBA3aH

HE TOJIBKO C COACpKaHHEM IESATEIBHOCTH, HO H C 0COOEHHOCTAMM JIHYHOCTH pe6em<a , €ro
KOMIIETEHTHOCTH,

CIIOCOOHOCTSIMM K COTPYIOHHYECTBY, pAa3BUTHE  OOIIEKYJLTYpPHOM
MIPEJICTABJIEHWH O PpOJIM eCTEeCTBEHHOHAyYHBIX 3aHSATHH B CTAHOBJIIEHWH LIMBHIM3AIINH,
MTO3HAaBaTeJIbHOW AKTUBHOCTH M CAMOCTOSTEIIBHOCTH, MOJ0KHUTEILHON MOTHBALIAN K OOyYeHMIO,

OMbITA CAMOPEATH3ALIMH, KOJUICKTUBHOTO B3aMMOJICHCTBHS, Pa3BUTHE HMHTEIUICKTYalbHOIO M
JeTeil Ha OCHOBE (DOPMMPOBAHMA ONEPALMOHHBIX CIOCOOOB

TBOPYECKOIro I10TEHIIHana
YMCTBEHHBIX JICHCTBHH I10 PELICHHAK TCOPETHYECKHUX U MPAKTHIECKUX 3a/1aq B 00JIaCTH XUMUH.

3aoauu npozpammol:

Obpazosamenvhvie:
1) hopmMHupoBaHHE YMEHHI W 3HAHUH MPH PEIICHHH OCHOBHBIX THUIIOB 3a/1a4 10 XMMWH;
2) hopmMHpOBaHHE MPAKTHYCCKUX YMEHHH MPH PEIIEHHH SKCIIEPUMEHTAbHBIX 327124 Ha

pacrmo3HaBaHHUE BEIIECTB;
3) MOBTOpPEHHUE, 3aKpeIIeHHEe OCHOBHBIX NMOHSTHH, 3aKOHOB, TEOPHH, a TakkKe HaydHbIX

(hakTOB, 0Opa3yIOIHUX XUMHYECKYIO HAYKY.
Bocnumamensnuie:
1) co3naHMe MeJarorH4ecKHX CHTYaldi YCIHEIIHOCTH JUIA IOBBIICHMS CcOOCTBEHHOMN

CAMOOIIEHKH M CTaTyca ydalIuXcs B [J1a3aX CBEPCTHHKOB, TIE[arOrOB M POJUTENIEH;
2) (hopMHpOBaHHE MO3HABATENBHBIX CIOCOOHOCTEH B COOTBETCTBUH C JIOTMKOU pa3sBUTUS

XHMHYECKOH HaYKH;
3) cozeiicTBHE B MPO(OPHEHTAIMH HIKOJIBHHKOB.

Pazeusaroyue:
1) pasBMBaTh y WIKOIbHHKA YMEHHE BBUICIATH IIABHOE, CYNIECTBEHHOC B M3YHCHHOM
maTh U3y4eHHbIe (PAKTBI, JOTHYECKH N3JIaraTb CBOM MBICIH TPH

MatepHae, cpaBHHBaTh, 0000

pEIIEHHH 3ajaay,
2) pa3BUBaTh CaMOCTOSATEJILHOCTh, YMEHHE IIPE010JIEBATH TPYJAHOCTH B YHCHUMU,
3) pa3BUBaTh SMOIIUH yYalluXxcH, co3gaBas SMOIMOHATIBHBIE CHTYAllMH YAWBIICHHHA,

3aHUMATEIBbHOCTH, Hapa,ZIOKCEUIbHOCTH;
4) pa3BHUBATh IIPAKTHYECKHE YMEHUS YIallUXCA IIPH  BBIIIOJTHEHUM IIPAKTHYCCKHUX

9KCIIEpUMEHTANIBHBIX 3a/1a4.
5)pa3BUBaTh HHTEJUIEKTYalbHBIH M TBOPYECKUH TNOTEHIMAN JHMYHOCTH, JOTHHECKOC

MBILIIEHHE MIPU PEIieHHH SKCIEPUMEHTAIIbHBIX 33/t 110 XUMHH,
6)ydnTh TEXHUKE TOJATOTOBKH M MPOBE/CHMS XHMHIECKOTO JKCIIEPMMEHTA, C ITOMOIIBIO
3AHIMATEIBHAIX OIBITOB IOAHAT y OOYHAONUXCA HHTEPEC K H3YHCHWIO XHMHH, YIUTh
[pHEeMaM pelieHys TBOPYECKHX 3a1ad, MOUCKY albTepHATHBHOTO peleHns, KOMONHHPOBAHNIO
BIEHUIO pA3IMUYHBIX BAPHAHTOB

paHee M3BECTHBIX CINOCOO0B pELICHHA, aHAIN3y H COIocTa

pelIeHuA, YY4UTh aKTUBHO MBICJIUTH;



3 HIO

AUIA NOCTHIKEHHUA ITOCTABIEHHOM LEITH.
ol % i '
POBC/ICHHC 3aHATHH BHEYPOUHOH JeATENLHOCTH «PelleHne pacuéTHRIX 3a1ad 1o

XHMHH» OTBO =
autes 1 gac B Heteno, npenycMotpentoil ®IOC (__9acoB B ron)

Mertoab1 o0yyenus:
Cnogecnuie: YCTHOC H3JI0KeHHEe, OObsCHEHHEe, (pOHTAIBHBIE OECelbl, HHINBUIYAIbHBIE

Oecenpl.
H. o i

aznaoubvle. MyIbTHMEIUHHBIC NIPE3EHTAl[HH, AEMOHCTpAlHMsl, COCTABJIEHHE OIOPHBIX
KOHCIIEKTOB, CXEM, TaOJIHIL;

IIpaxmuyueckue: pemeHue
ACATEIPHOCTD, OPraHU3aLMOHHAS IeSTeILHOCTD, COCTaBJIeHHe MOPT(HOIIHO.

3anga4y, OBP, reHerHyeckux MpeBpallleHUH, IPOEKTHaS

DOopMbI OPraHH3aUUHM 1eSATeTHLHOCTH YA X CH
['pynmoBas, MHIMBHIYaTEHO-TPYIIORAS, UHIAWBHIYyanbHas, napHas.

DopMEI IPOBECHHS 3aHATHIH

1) nexuus;

2) IpaKTHKYM;

3) 3a1uTa NPOEKTOB;

4) KOHCYIIbTAIIHA;

5) npe3enTauHs mopdoaHo;

6) MacTepcKkas 1o peUICHUIO 3a/1a4.

DopMbI H METObI, TEXHOJIOTHH 110 opmupoBanuio YVY/I:

1) nuuHocTHBbIE YV ][
TEXHOIOTHS BeIeHHs pobiaeMHoro auasora (asTop E.JL.MensHHUKOBA);

2) peryasitTiBHble YV /[

paboTa ¢ KapTo# ypoKa,
[IPHMEHEHHE METOIHKH 6e30TMETOUHOTO 00yueHHs (aBTOP I'.A.IlykepMan); :

paboTa Mo caMo- M B3aHMOKOHTPOJIKO YCTHBIX M IIHCBMEHHBIX OTBETOB (IO 3apaHe
onpe/IeIEHHBIM KPHTEPHAM, 00pa3iam);
3) yue6Ho-mo3HaBaTe bHbIe VY]]
pelIcHUE NPOEKTHAIX 33134,
HpHUMEHEHHE CII0BAapeH, CIIPABOYHHKOB, WKT — TEXHOJIOIHH;

aud pepeHIHalis 33 JaHHH;
[IpUMEHEHHE TBOPIECKHX 3aIaHHH, PAKTHKO-3HATHMBIX 3a/IaHUH.

4)KOMMYHHKATHBHBIE

3aI[nuTa IIPOEKTOB;
rpymnmnoBasd, WH/IUBHYaIIbHO-TPYIITIOBa, WHOUBHUIyallbHAA, IlapHas

3aHATHH

OpraHu3anusa

OxuaaeMblie pe3yabTaTsl GopmupoBanus VY]

1. JIuunocmHwle YHUEEPCATIbHbIE YHEOHBIE OEUICMEUA
—  Pa3iuy9aTh OCHOBHBIE HPABCTBEHHO-3CTETHIECKHE TOHATHS,

— OneHuBaTh CBOU U YY)KHE ITOCTYIIKH,
= AHEUIHSHpOBaTb U XapaKTepHU30BaTh 3MOILMOHAJIBHBIC COCTOSIHUSA U YyBCTBaA

OKpYXXarwIuXx, CTpOUTL CBOH B3aUMOOTHOILIEHHAA ¢ UX YIETOM,

\
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OHCHMBaTb CUTYallUH C TOYKH 3pEHUS IIPABHII ITOBEAEHHUSA U STHKH;
HpOHBHﬂTB B KOHKPETHBIX CHTYaIHAX IIOGpO)KCJ]aTCHBHOCTb, JOBEpHE BHUMATCIIBHOCTD,

BeIpa)xcaTh MOI0KHUTENbHOE OTHOIIEHHE K IIPOIIECCY MO3HAHHSA,
[IpoABIATE BHUMaHHeE, yIUBJIEHHE, JKeJaHHe OobIle y3HATh,

O1eHUBaTh COOCTBEHHYIO Y4eOHYIO JIEATEIbHOCTE: CBOH JOCTHKEHHA,
CaAMOCTOATEIBHOCTh

[TpuMeHATH NpaBHJIa A€JOBOIO COTPY/AHUYECTBA: CPaBHUBATh PAa3HBIC TOYKH 3pEHHUS,
CYHMTATBhCA C MHEHHEM APYroro 4ejaoBeKa, HHHIHATHBY, OTBETCTBEHHOCTh, IPUYHUHBI
Heyaayd; IMpoSIBIATE TEPIIEHHE H ,uo6p0)f<enaTeanocrb B CIIOpE, IUCKYCCHH, TOBEPHE K

coOeceTHHUKY.

Pezynamuensle yHUGepCanbHble yueOHble OeUCmeus
VYV nep)KuBath 1ellb AeSTeIbHOCTH JI0 MOJy4YeHUs ee pe3ynbTara,

[TmaHupoOBaTh pelIeHne y4eOHON 3a1a4H;
OreHHBaTh BECOMOCTh IPHBOAHMMBIX [IOKA3aTEIbCTB H paccyxaeHHH (yOeAHTenLHO,

JIOXHO, UCTHHHO, CYLIIECTBEHHO, HE CYIIECTBEHHO);
KoppeKTHpOBaTh [1eATeIbHOCTh: BHOCHTE M3MEHEHHS B TPOLECC € Yy4ETOM BO3HHKIINX
TpyAHOCTEH M OIMGOK, HaMedaTh CIIOCOOBI HX YCTPAHEHHMS;

BHOCTH («4TO CHETaHO0») H OOTEPAAOHHBIN

OcCyIecTBISTH HTOTOBBIH KOHTPOJIb 1eATe]l
BXOAALIas B COCTaB Y4eOHOTO

KOHTpOJIb («KakK BBINOJHEHAa Kaxjaad ornepanms,

JEUCTBHUS»);
O11eHHBATh PE3yJIbTAThI IEATCIIEHOCTH;

AHaJIH3UPOBATh COOCTBEHHYIO paboTy;

O1leHMBaTh YPOBEHb BIIAJICHHA TEM HIIH HHBIM yueOHEIM IeHCTBHEM (OTBEYaTk Ha

BOIIPOC «UTO s HE 3HAI0 M HE YMEIO?»).

3. IMoznasamensHble yHUBEPCATIbHbIE YHeOHblE 0CUCMBUA
ucciaefoBaHUM, (QUKCUpPOBATh  HX

AHAIU3HpOBaTh  pe3yNbTaThl  3JEMEHTApHBIX

pe3ynbTaTkl;
—  BOCHIpPOHM3BOAMTE [0 MaMATH HH(OPMAIHIO, HeOOXOIUMYIO JUIS pEIICHHS yueOHON

3aJ1a4vH;
[IpUMEHSATH TaOJIHIIBI, CXEMBI, MOJICIIH [UIS IOy ICHHUA uH}OopMaLnH;

[Ipe3eHTOBATH IOATOTOBICHHYIO HH(POPMAIIHIO B HATJIANHOM 1 BepOaILHOM BUJIE,
[IpHBOIHTH IIPAMEPBI B Ka9€CTBE I0KA3aTE/IECTBA BRIIBUTACMBIX MOJIOKEHWH;

BEImmoaHaTh y‘-IC6HI>IC 3a/1a4M, HE UMEIOIIIAE OTHO3HAYHOTO pENIEHUS.

4. KommynuxamugHsle yiusepcaibnbre yueoHble Oeucneus

HH(OPMAIIHIO, HEOOXOAUMYO JUIS €€ PELICHH,;
CpaBHHBATh pa3HbIC BH/IbI TCKCTa;

CocTaBJATh I1JIaH TEKCTA,
—  O¢opmJIATh AHATOTHIECKOE BBICKA3BIBAHHE B COOTBETCTBUH C TpeOOBAHUAMM PEYEBOIO

BocrnpHHHMaTh TEKCT C y4ETOM [OCTaBJIEHHON y4eOHOM 3aJa4d, HaXOJHUTb B TEKCTE

3THKCETA.

Dopmamu omyémHocmu 110 H3y4CHUIO JTaHHOI0 Kypca MOTYT OBITH:

KOHKYPC (KOJHYECTBEHHBIN ) YMCIIa PEIICHHbIX 3a]1a4;
— cocTaBleHHe COOPHHKOB aBTOPCKHX 3ajay [0 pasIuvHbIM TEMaM (HampumMmep,

«MenuuHay, «IKOTOTHI H T.1.)
3a4€ET 110 PELIEHHIO 3aaY.



Paznen 2. Copepxanne yueGuoro npeamera

- Beenenue (/ yaca)
KOMCTBO C LMY . s o
XHMHYECKHE BCHH‘{HHblll. t W 3a]a4aMH Kypca, ero cTpykTypoi. OcHOBHbie (u3mueckue u
Tema 1. MatemaTnueckue pacuérni B XHMHM ( 4aCOB)
Maccm.?—?i?iiﬁe}{::e zl;::l;g;lfe aTON‘I‘Hoﬁ MaCCHI. QTHOCHTGHbHaﬂ aTOMHas W MOJEKY/IspHas
JTBHOH MOJIEKYISPHON Macchl o GopmMysie BemecTsa.

MaccoBast 10151 XHMHUECKOTO dIeMEHTa B CIIOKHOM BelIecTBe. PACUET MAccOBO TIOJTH
XUMHHECKOTO 3neMeHTa 1o d¢opmyne BemecTBa. Haxoxmenue GoOpMysbl BEIECTBa IO
3HAYCHUAM MACCOBBIX [10/1eH 00PasyrOMIMX ero 3IEMEHTOB.

OOBEMHas 1011 KOMIIOHEHTA ra30BOIi CMECH.

TTonsitne 06 06BEMHOI 10N KOMMOHEHTA Ta30BOi CMeCH | PaCcUETHI C UCTIOB30BAHUEM 3TOIO
TTOHSATHS.
MaccoBast 10715 pacTBOPEHHOTO BelECTBA.
PacTBopsl, pacTBopuTens u pacTBopénHOE BemecTBO. [IOHATHE O KOHIEHTPALMH PACTBOPEHHOTO
BemlecTBa. MaccoBasi 1018 pacTBOPEHHOTO BENIECTBA M PACYETHI C MCIOIB30BAHHEM OSTOTO
TIOHSTHS.

MaccoBasi nons nmpumeceii.
[TonsaTHe O 4MCTOM BeliecTBe M npumecH. MaccoBasi 7071 NMpPUMECH B 0Opaslie MCXOAHOTO
BeuecTsa. OCHOBHOE BellecTBO. Pac4ér macchl OCHOBHOIO BElIECTBA MO MAcCe BEIICCTBA,
COZIepXallero ONpeAeNEHHYI0 AOMK I[pPUMEcel ¥ ApYrHe MOAH(PMKAUMOHHbIE PACUETHI C
MCII0JIb30BAHHEM ITUX MOHSTHH.

Tema 2. KosinyecTBeHHbIE XapAKTEPHCTHKH BeLECTBA (uacos)
OCHOBHEBIC KOJTHYECTBCHHBIC XapAaKTEPUCTUKH BEILIECTBA.

[Toctosuuas ABoranpo. Konuuectro Bemectsa. Mons. MomnspHas macca. Monsiprbii
00BEM razoo0pa3Horo BeulecTBa. KpaTHbie €JHHMLBI KOJIMYECTBA BELIECTBA — MUIUIMMOIL U
KMJIOMOJIb, MWJUTHMOJISPHAs M KHJIOMOJApHAs MacChl BEIIECTBa, MHJUIMMOJISPHBIA U

KHJIOMOJISPHBIA 00BEMEI Ta3000pa3HBIX BEIIECTB.
Pac4éThl ¢ HMCIOJL30BAHMEM TOHATUW «KOITUYECTBO BEIIECTBA», «MOISpHas Maccay,

«MOTISPHBIH 00BEM ra30By, «INCTOSHHAS ABOTAIPOY.
PacuérHble 3aga4yM. |. Berauciciide KOIMYecTBa BENIECTBA IO HM3BECTHOMY YUCILY

yacTHI] 3TOrO BellecTBa. 2. BEBIGHCIIEHME Macchl BEIIECTBA IO W3BECTHOMY KOIWYECTBY
BemlecTBa. 3. BBIYHCICHHE KOJMYECTRA BENIECTBA MO MH3BECTHOMY OOBEMY BemiecTsa. 4.
BrIgypcaeHHe YHMCIa YaCTHUI] 110 M3BECTHOH Macce BEUIECTBa.

5. OnipeiesieHHe OTHOCHTEIBHOM MIIOTHOCTH rasa.
Tema 3. KoluuecTBEHHBI¢ XAPALTEPHCTHKH XHMHYECKOI0 Npoliecca

(/. 4acoB)

PacuéT KOJIMYECTBA BEIIECTBA, MAcChl MIH OOBEMA MCXOJHBIX BEINECTB M MPOAYKTOB

pEeaKIyH. X
PacuéTHbIe 3a1a4n. 1. BeluncieHue mo XMMHYECKMM YDaBHEHHAM Macchl, 00beéMa Wil

KOJIMUecTBA BEIlecTBa IO M3BECTHOH Macce, 00BEMY HIM KONMYECTBY BEIIECTBA ONHOTO W3

BCTYNAIOIIMX B PEAKIIHIO BEIIECTB MM NPOJYKTOB PECAKIIUM.
7. BpramciIeHHe Macchl, 00bEMa MPOIYKTa PEAKIHK, eCIIH OJIHO M3 PEaTHPYIOMINX BEIECTB 1aH0

B H3GBITKe. 3. BBIUMCICHHE MacChl (KOMHYECTBA BEIIECTBA, 00BEMA) MPOYKTA PEAKINH, CCu
M3BECTHA Macca MCXOJHOTO BEIIECTBA, COJEPIKAILETO ONPEIENEHHYIO OO npumecei. 4.
BhumcieHHe Macchl (KOIHYecTBa BellecTBa, 00bEMa) MPOJYKTa Peakiliy, eCli 3BECTHA Macca
pacTBOpa M MaccoBasg [0 pacTBOpEHHOTO BemecTBa. 5. OmpefeieHne MAcCoBOW MM
00BEMHOI TOJTHM BBIXOAA NMPOAYKTa OT TEOPETUHECKH BO3MOMKHOTO. 6. PemeHue nenoyex

MpeBpaIieHus.
7PacyéThl, CBf3aHHbIE C KOHILEHTpAlLMeH pacTBOPOB, pa

571EKTPOTUTHYECKON AHCCOLHALIACH.

CTBOPUMOCTLIO BEIIECTRB,
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Paznen 3 Iloypounoe IUIAHHPOBaHKe y4e6HOr0 npeamera
«XuMus — IPEANPOdHIBHAS IOATOTOBKA - 9 K1 | 1/ — 17 gac
XHMUA 32 CTPAHUIIAMH LIKOJIBHOIO yueOHUKay '
( xumus 6 3a0auax u ynpasicnenusx )

Ne o/
Conepxanne pasiena KOJL.Yac. | jaTta
Brenenme - 1 yac 1 . :
=4 4, 4, s

WAk e

1 3HaKoMC
TBO i
2 C IeJSIMK M 3a[1a49aMH Kypca. CTPYKTYPOH,
CHOBHbIC (pU3HYECKHE H XHMHYECKHE BETHIMHBL 1 v
Tema 1 Maremarnueckne pacyeTbl B XHMHH - 5 yac.

1 - orHOCHTenBHAS aTOMHAS U MOJIEKYIISIPHAS MACCHI

2 - MaccoBas [10JI5 XMMHY. S]IEMEHTA B CIIOKHOM BEIIECTBE
3 - oObeMHas 10715l KOMIOHEHTA B Ia30BOH CMECH

4 - MaccoBas J10JIs1 BelecTBa B pacTBOpe

S5 — MaccoBasi 107151 MpAMecei

Tema 2 KosindecTBeHHBIE XapAKTEPHCTHKH BemeCTBa-24

SN (N S ISR

L7 | - OCHOBHEIE KOJIHYECTBEHHBIE XapaKTEPUCTHKH BEIIECTBA
[ 8 4 ’ 2 - BBIYHCIIEHHS KOJI. B-Ba, MacChl, 06beMa, YHACIIa YACTHII 10
4 H3BECTHOMY KOJI. B-Ba. Macce, 00beMy ( pacdeT. 3ajaqu)

Tema 3. KosiH4ecTBEeHHBIE XapaKTEPHCTHKH \

XHMHY€ECKOro npouecca — 9 4. ( pacyersl 1o ypaB. p-IlHH)

1 — BEIYHCJIEHHE MaCChI IIPOAYKTA pEAKIIUH I10 HW3BECTHOM
Macce HCXOJHOI0 BEIIIECTBA

3 — BeIYHCIICEHHE 00beMa OAHOTO U3 pearupyrolMX B-CTB

/ 10 I 2 — BBIYHCIIEHHE MaCChl IPOYKTa PEAKIIMH 110 H3BETHOMY
/ I10 3a/IaHHOM Macce IPOAyKTa peaKIHu

12 4 — BEIYHMCIIEHHE TI0 YPAaBHEHUIO XUMHAYECKOH PEaKIHK
(ecrM OJIHO M3 pearkpyIolMX B-B JIAHO B U30BITKE)

5 — BBIYMCIIEHHE MACChI IPOIYKTa P-IIHH 110 U3BECTHOM

KomHruecTBy HCXOIHOTO BELIECTBA \ \ ‘ :
920 y4
\ 1 \ 2
: \
Macce HCXOHOTO B-Ba, COJIEPHKAIICTO IPUMECH

F
14 6 — BEIUHMCIIEHHE MacChl ( KOJIMY. B-Ba, 00beMa IPOIyKTa
peaKIliH, ec/IH H3BECTHA Macca PaCTBOPA M MaccoBas 1

7 - BBIYHCJICHHE 00bEMHBIX OTHOIIEHUH Ta30B 110

J0JI1 paCTBOPCHHOT 0 BEHIECTBA
XAMHUYECKHM YpaBHCHUAM \ 1 \

_\H‘
N

8 — pvaeTBI CBSI3aHHBIC C KOHHCHTpaHI/ICﬁ pPacTBOPOB.
PACTBOPHMOCTBIO BEIIECTB, IEKTPOTUTHIECKOH 1
V7 -

T JUCCOITHALUEH 1

9 — pemieHHe KOMOMHAPOBAHHBIX 33134

1

| Hroro ,[’ - 17 gac.

s



