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HOACHUTEJIBHASA 3AIIMCKA

[Tporpamma Kypca BHEYpOUHOM NEATETBHOCTH «3aKOHBI (PU3UKU U XUMUI» pa3paboTaHa C y4eToM
TpeboBaHMi (peepabHOTO TOCYAAPCTBEHHOTO CTAaHJapTa CPEAHET0 00IIero 06pa3oBaHus K INIAHUPYEMbIM
pe3yibpTaTaM OCBOCHHUS 00YJaIONUMICS OCHOBHON 00pa30BaTeIbHON MPOTrPaMMBL.

PaGouasi nporpammMa pa3padoTaHa B COOTBETCTBHU € TPeOOBAHUAMU:

- @enepanbHoro 3akoHa oT 29.12.2012 Ne 273 «O6 o6pazoBanum B Poccuiickoi
Oenepauuny;

— [Tpukaza Munnpocsemienus ot 31.05.2021 Ne 287 «O6 yrBepxkaeHun ¢eaepaabHOTo
rOCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO OOIIETo 00pa3oBaHUs;

- CII 2.4.3648-20;

- CaulluH 1.2.3685-21;

- [IpumepHoil pabodeil mHporpaMMbl OCHOBHOTO 0OIIEro OOpa3oBaHMs IO XUMHH
(6a30BbIil ypoBeHB) (0100peHHON penieHreM GeaepaTbHOr0 Y4eOHO-METOIMYECKOTO 00bEIMHEHUS
o o6memMy o6paszoBanuio, mpotokos 3/21 ot 27.09.2021 r.).

— OcHoBHo# o0OpazoBarensHO# porpaMmbl MBOY «Xnebopoonas OCILy»;

- Yueonoro miana MBOY «Xite6opoonas OCIII» Ha 2023-2024 y4eOHbIi 10T,

— [Tonoxenust o padoueii mporpamme MBOY «Xnebopobnast OCLLDy.

- OpraHu3anoOHHO-TEXHUIECKOE, METOJHMUECKOEe M WH(POPMAIMOHHOE COMPOBOKICHUS
cozmanus B cyobektax Poccuiickoit ®enmeparuu  llentpoB «Touka poctay
ocymectBisier PenepalibHOE TOCYJApPCTBEHHOE aBTOHOMHOe YyupexjaeHue «llentp
MPOCBETUTEILCKUX  HMHUIMATUB  MwuHHcCTepcTBa  mpocBenieHusi  Poccuiickoi
Denepanun» (mamee — DenmepanbHbIil omeparop). Anpec caiita: http://mpcenter.ru
Metoandeckue pexomenaaruu Ne TB-2610/02 ot 25.11.2022

[TporpamMmma Kypca BHEYpOUHOU JEATEIBHOCTH paccunTaHa Ha 68 4acoB 3a JBa rojia oOydeHUs JIst

obyuaroruxcst 10-11 kmaccos.

JITUTeTbHOCTh OJHOTO 3aHATUS B 3aie 40 MuHYT. 3aHATHS NPOBOIATCS B KaOMHETE XMMHUU M
XUMHUYECKOH JIaO0paTOpUH.

AKTyalnbHOCTH Kypca 3aKito4aeTcsi B GOpMUPOBAHUHU TIO3HABATEILHOTO HAITPABIICHHSI XHMUYECKOTO
o0Opa3oBaHusl Ha YpOBHE cpenHero oOIiero oopa3oBaHus W MPUOOIICHHS TOJPACTAIOMIETO MOKOJICHUS K
MHTEIUICKTYaJIbHOU JACATEIBHOCTH YYCHUKOB.

Leas mporpaMMbl: pa3BHTHE IEIIOCTHOTO TPEJICTABICHUS O CBS3U XMMHYCCKHX U (DU3HUECKHX
nporeccax; GopMUpOBaHHE HABBIKOB MOMCKA JOTMYECKH BEPHOTO IYTH PEIICHUS HECTAHIAPTHBIX 3a/ad
(KOMOWMHHMPOBAHHBIX, VIS PEIICHHS KOTOPHIX HEOOXOAMMBI 3HAHHS JIBYX IIKOJIBHBIX JUCIUIUINH — (PU3UKH
U XuMud. 3aJaqyu NPOrpaMmbi:

—  pacuIMpUTh U yrIIyOUTh 3HAHUS YYAITUXCS 10 TEOPETUICCKUM M MTPAKTUYECKHM OCHOBAM XHUMHHU U
(U3HMKY Yepe3 CUCTeMY pacueTHBIX U IKCIIEPUMEHTATbHBIX 3a/1a4;

—  Ppa3BUBATH Yy YYalIUXCs MHTEPEC M TBOPUYECKHUM MOIXO K MPEAMETY, HAaBBIKU IKCIIEPUMEHTHUPOBAHIS,

—  MAaKCHUMAJIbHO MPUBIIEKATh yYaIIUXCsl K BBIMOJTHEHUIO MHIUBUYATbHBIX 33/IaHUN U Ha 9TOW OCHOBE
pa3BHUBaTh UX MPOeCcCCUOHATBHBIE YCTPEMIICHHS, CKIOHHOCTH U CIIOCOOHOCTH;

— HCIOJIb30BaTh B paboTe 1abopaTopuu MeTamnpeAMETHbIE CBs3M, 00ydaTh KOMILIEKCHOMY
WCIOJIb30BAHUIO 3HAHUH TI0 Pa3HBIM MPEIMETaM;

— pa3BUBaTh y OOyYarOIIMXCS YMEHHUS JOTHYECKH PACCYKIaTh, BBIOUPATh ONTUMAIBHBIA CHOCOO
pelIeHNUs] KOHKPETHOM 3a/IauH.

1. Pe3yabTaThl 0CBOEHUSI Kypca


http://mpcenter.ru/

JIMYHOCTHBIE pe3yJbTaThbl:

— oOpueHTamusi OOYYaIOIUXCS Ha JOCTHXKEHHE JIMYHOTO CYACThs, PEAIM3AIMI0 IMO3UTHUBHBIX
KU3HEHHBIX TMEPCICKTUB, HHUIIMATUBHOCTh, KPEATUBHOCTH, TOTOBHOCTh M CIOCOOHOCTH K JTHYHOCTHOMY
CaMOOTIPEICIICHUIO, CIOCOOHOCTh CTaBUTH 1I€TTU M CTPOUTH KU3HEHHBIC TIUTaHbI,

— TOTOBHOCTH M CIIOCOOHOCTh OOECTEeUnTh ceOe M CBOMM OJU3KHM JOCTOMHYIO JKH3HB B IIPOIIECCE
CaMOCTOSTENBHOM, TBOPUYECKON U OTBETCTBEHHOU JEATEIBHOCTH;

— TOTOBHOCTb U CIOCOOHOCTh OOyYarolUXCAd K OTCTAMBAHHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO
MHEHHS, TOTOBHOCTh M CIHOCOOHOCTH BBIpaOaThIBaTh COOCTBEHHYIO TO3UIIMIO TIO0 OTHOIICHHUIO K
OOIIECTBEHHO-TIOJUTHYCCKUM COOBITHSM TPOIIIOr0 U HACTOSIIETO HA OCHOBE OCO3HAHUS W OCMBICIICHUS
HUCTOPHH, TYXOBHBIX [IEHHOCTEW U TOCTHKEHHUI HAIIEH CTPAHBI;

— TIPpUHATHE U pealu3alus I[IEHHOCTEH 3J0poBOoro W Oe3omacHOro olpa3a KW3HH, OepexHOoe,
OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHWE K COOCTBEHHOMY (U3HMYECKOMY M TICHXOJOTHUYECKOMY
3/I0pOBBIO;

—  HEeNpUATUE BPEIHBIX IPUBBIUEK: KYPEHUs, YIIOTPEOIECHUS aIKOT0JIsI, HAPKOTHKOB;
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- pOCCHﬁCKaﬂ UIACHTUYHOCTD, CIIOCOOHOCTh K  OCO3HAHUIO pOCCPIfICKOfI NICHTHUYHOCTH B

MOJIUKYJABTYPHOM COIIMYME, YyBCTBO INPHYACTHOCTH K HCTOPHKO-KYJIBTYPHOW OOIIHOCTH POCCHUICKOTO
HapoJa u cyapoe
Poccun, naTproTusm, roTOBHOCTb K CIIyKeHHI0 OTEUecTBY, €ro 3aIiuTe;

— YB&XEHHUE K CBOEMY HApOJly, YyBCTBO OTBETCTBEHHOCTH mepea PoAuMHOM, TOpJOCTH 3a CBOM Kpai,
cBoro PoauHy, mpouuioe U HacTosillee MHOTOHAIIMOHANIbHOTO Hapoaa Poccum, yBakeHHe K
roCyJapCTBEHHBIM CUMBOJIaM (rep0, ¢iar, THMH);

—  TPaXKJaHCTBEHHOCTb, I'Pa)JaHCKAas IMO3ULMUS AaKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCHICKOrO
o0ImIecTBa, OCO3HAIOMIETO CBOM KOHCTUTYLIMOHHBIE TIpaBa M OOS3aHHOCTH, YBAXKAIOIIETO 3aKOH H
IIPaBOMOPSIIOK, OCO3HAHHO NPUHHUMAIOLIETO TPAaJULIUOHHbIE HAIMOHAJIbHBIE U OOIIEYEIOBEUYECKUE
I'YMaHUCTHYECKHUE U JIEMOKPATUYECKHE LIEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOMN KU3HU;

—  MHUpPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH M OOIECTBEHHOU
MIPaKTUKH, OCHOBAHHOE Ha JHUAJOre KylbTyp, a TaKKe pa3IN4HbIX (pOopM OOIECTBEHHOTO CO3HAHUA,
OCO3HAHHE CBOETO MECTAa B MOJUKYJIbTYPHOM MHUPE;

— UHTEepUOpHU3allMsgd ILIEHHOCTEM JIeMOKpaTUM U COLUUAJIBHOM COJUIAPHOCTH, TOTOBHOCTH K
JOTOBOPHOMY PEryJIMpPOBAaHUIO OTHOIICHUH B IPYIINE WIH COIMAIbHOM OpraHu3aluy;

— TOTOBHOCTbH OOYYaIOIINXCS MPOTUBOCTOSITH UICOJOTUU IKCTPEMHU3MA, HAllMOHATIU3Ma, KCeHO(POoOuu;
KOPPYNUNK; AUCKPUMHHALIUY IO COLIMATIBHBIM, PEJIMTHO3HBIM, PACOBBIM, HALMOHAJIBHBIM MpHU3HAKaM U
JIPYTUM HETaTUBHBIM COIIHMAIILHBIM SIBIICHUSIM;

— HpPaBCTBEHHOE CO3HAaHHE M IIOBEJIEHHE Ha OCHOBE YCBOCHMsSI OOIIEUETOBEYECKUX IIEHHOCTEH,
TOJIEPAHTHOTO CO3HAHUS U TMOBEJCHUS B OJUKYJIbTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH JTUAJIOT
C APYTUMHU JIOAbMH, TIOCTUTaTh B HEM B3aMMOIIOHMMAaHUs, HAXOJUTh O0IIHE LEIH U COTPYIHUYATD ISl UX
JOCTHXKEHUS;

— TpPUHATHE TYMAaHHUCTUYECKHX IEHHOCTEH, OCO3HAHHOE, YBa)KHUTEIbHOE M J0OpOXkKenareiabHOoe
OTHOILIEHHUE K IPYyroMy 4YEJIOBEKY, €0 MHEHUIO, MUPOBO33PEHHUIO;

—  CHOCOOHOCTH K CONEPEKUBAHUIO U (POPMUPOBAHKE TO3UTUBHOIO OTHOIICHHUS K JIIOASM, B TOM YHCIIe
K JIMIIaM C OrPaHUYEHHBIMH BO3MOXHOCTSMHU 3/I0POBbsi M HWHBaiHAaM; OEpeKHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOIIEHHE K (PU3NYECKOMY U TCHUXOJOTHUYECKOMY 3/I0pPOBBIO APYTUX JIOACH, yMEHHE
OKa3bIBaTh MEPBYIO IOMOUIb;

— ¢opMUpOBaHHE BBIPAKEHHOW B MOBEJCHUHM HPABCTBEHHOW MO3UIIMH, B TOM YHCIE CIIOCOOHOCTH K
CO3HATENILHOMY BBIOOPY [100pa, HPABCTBEHHOTO CO3HAHUA U TIOBEJIEHUS Ha OCHOBE YCBOCHHUSA
oOl1eUeIoBeUeCKUX IEHHOCTeW U HPAaBCTBEHHBIX UYBCTB (YECTH, JOJTA, CIPABENIMBOCTH, MUJIOCEPIUS U
Ipy>Kenroous);

— pa3BUTHE KOMIETEHIMH COTPYAHUYECTBA CO CBEPCTHUKAMHM, JACTbMH MJIQJIIET0 BO3pacTa,
B3POCJIBIMH B 00pa3oBaTeIbHON, OOLIECTBEHHO MOJIE3HOH, y4eOHO-HCCIEe0BATEILCKON, MPOEKTHON H
JIpYTUX BUAAX ACSITEIbHOCTH;

—  3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOICTBE MHpa 1 OOIIECTBa;

— TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE caMOOOPa30BaHUIO, Ha MPOTHKEHUH BCEH
KHU3HU; CO3HATEJIbHOE OTHOIIEHHWE K HENPEephIBHOMY OOpa30BaHMIO KaK YCJIOBMIO  YCIEHIHOMN
npodeccuoHaTbHON M 00IECTBEHHON AEATEIbHOCTH;

—  9KOJIOTMYecKas KylbTypa, OepeXHOe OTHOLIEHHUs K POIHOM 3emMJie, MpUpoaHbIM OoraTcTBam Poccuu
U MUpa; MOHMMAHHUE BIMSHMS COLMAIBHO-DKOHOMHYECKHX IIPOLIECCOB HAa COCTOSHUE NIPUPOIHON H
COLIMAJIBHOW Cpefibl, OTBETCTBEHHOCTH 33 COCTOSIHUE NPUPOAHBIX PECYPCOB; YMEHHSI M HABBIKU Pa3yMHOI'O
IIPUPOJOIIOJIb30BAHUS, HETEPIMMOE OTHOLIEHHE K JCWCTBMSM, MPUHOCAIIMM BpEA  DKOJOTHUU;
pUOOpEeTEeHUE OIBITA SKOJIOT0-HAIIPABICHHOH NesITeIbHOCTH;
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— OTBETCTBEHHOE OTHOULIEHHE K CO3JIAaHWUI0 CEMbH HAa OCHOBE OCO3HAHHOIO MPUHATUS LIEHHOCTEH

CEMEMHOM KU3HHU,

—  TOJOXUTENBHBI 00pa3 CeMbH, POIUTEIHCTBA (OTIOBCTBA M MATEPHHCTBA), WHTEPHOPHU3AIUS
TPAaJAULIHOHHBIX CEMENHBIX LIEHHOCTEN;

—  yBa)X€HHE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIUTE CBOCH COOCTBEHHOCTH,

—  OCO3HaHHBIN BEIOOP OyayIIeH MpodheccHu Kak MyTh U CIIOCO0 peaan3anui COOCTBEHHBIX JKU3HEHHBIX
IUIAHOB;

— TOTOBHOCTh OOYYAIOIIUXCS K TPYIOBOH MPOQPECCHOHATBHON IEATEIHHOCTH KaK K BO3MOKHOCTH
y4acTUs B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBCHHBIX, 0OMIEHAIIMOHATBHBIX ITPOOIIeM;

— TOTpPeOHOCTh TPYAUTHCS, YBaXEHHWE K TPYAy € JIOASIM Tpyda, TPYIOBBIM JIOCTHXKEHHUSM,
J0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE OTHOIIIEHUE K PA3HBIM BHJIaM TPYJIO0BOM ACSITEIBHOCTH;

— TOTOBHOCTH K CaMOOOCTY)KUBAHUIO, BKIIIOUast 00y4€HHE 1 BHITIOJIHEHUE JJOMAITHUX O00S3aHHOCTEH;

—  (uzmyeckoe, 3MOLMOHATHLHO-TICUXOJOTHYECKOE, COLMAIbHOE OJaromnoiaydue oOydaroImuxcs B
KU3HU O0O0pa30BaTEIbHONW OpraHU3allMK, OINYIICHHE JEeTbMHU O€30MacHOCTH W TICUXOJOTHYECKOTO
KoMpopTa, THPOPMAITMOHHOI 0€3011aCHOCTH.

MertanpeaMeTHble pe3yJibTaThl:
1. PeryasiTuBHble yHUBepcaJIbHbIe YYeOHbIe 1eiicTBUs BbIyCKHUK
HAYYHUTCH:
—  CaMOCTOSITENIBHO OINPENENATh LENH, 33JaBaTh MapaMeTpbl U KPUTEPHUH, MO KOTOPBIM MOYXKHO
ONPEIECIIUTD, YTO LIEIb JOCTUTHYTA;
— OLEHMBATh BO3MOJKHBIC TIOCHEICTBHA JOCTHIKECHUS IIOCTaBJICHHOW LEIUM B JEATEIBHOCTH,
COOCTBEHHOM M3HM U JKNU3HU OKPYXKAIOLIUX JIIOJIEH, OCHOBBIBAsICh HA COOOPAKEHMX 3TUKU 1 MOPAIIH;
—  CTaBUTH U (GOPMYINPOBATH COOCTBEHHBIE 3371a4K B 00pa30BaTEIbHON AEATEIBHOCTU U JKU3HEHHBIX
CUTYyaLMsX;
—  OLICHUBATh PECYPChI, B TOM YHCIIE€ BPEMs U IpyTue HeMaTepuabHble PecypChl, HEOOXOJUMBbIE JUIs
JOCTHKEHMSI IOCTaBJICHHOM LIEJIH;
—  BbIOMpATh IyTh JOCTMXKEHUS LIENH, IUNIAHUPOBATh PEIIEHUE MOCTABJICHHBIX 3aJad, ONTUMH3UPYS
MaTepHaJIbHbIE U HEMATEPUAIIBHBIE 3aTPATHI;
—  OpraHu30BbIBaTh A3P(PEKTUBHBIN IOUCK PECYPCOB, HEOOXOAUMBIX ISl JOCTUKEHHS OCTaBIEHHON
LIENIH;
—  COIIOCTABJIATH MOJYYECHHBIN PE3YNbTAT ACATEILHOCTH C IIOCTABICHHOM 3apaHee LEIIbIO.

2. ITo3HaBaTe1bHBbIE YHUBePcaJbHbIe Y4eOHbIe AelicTBUS BoinmyckHuK
HAYYHUTCS:

— HCKaTh M HaxXOAWUTh OOOOILIEHHBIE CHNOCOOBI pEUIeHHs 3ajad, B TOM YHCJE, OCYIIECTBIAThH
pa3BepHyThIM MH()OPMALMOHHBIN MOUCK U CTAaBUTh HA €r0 OCHOBE HOBBIE (YUe€OHbBIC M MO3HABATEIILHBIE)
3a/1a4u;

— KPUTHYECKHU OLICHUBATh M MHTEPIPETUPOBATh MH(OPMAIIMIO C Pa3HBIX MO3MUIMH, paclo3HaBaTh U
(buKcHpoBaTh MPOTUBOPEUNS B MHPOPMAITMOHHBIX HCTOUYHUKAX;

—  HCHOJIb30BaTh PAa3IMUHbIE MOJEIBHO-CXEMATUUECKNE CPEICTBA JUIsl IPEACTABIICHUS CYILIECTBEHHBIX
CBsi3eil M OTHOILIEHUH, a TAKXKE MPOTUBOPEUNH, BEISIBICHHBIX B MH(OPMAIIMOHHBIX HCTOUHUKAX;
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— HaxOoJuThb U NPUBOAUTH KPUTHYCCKUC apTYMCHTBHI B OTHOIICHUU HeﬁCTBHﬁ u Cy)K,HCHI/Iﬁ Apyroro,;

CIIOKOMHO M pa3yMHO OTHOCUTBCSI K KPUTHUYECKUM 3aMEYaHHUSM B OTHOUIEHUM COOCTBEHHOIO CYXICHMS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOT'O pa3BUTHS;

—  BBIXOJUTH 32 PAMKH Y4E€OHOTO MPeIMEeTa U OCYIECTBIIATH IeJICHANPaBICHHbII MOUCK BO3MOXKHOCTEH
JUIS IIMPOKOTO IMEPEeHO0ca CPEJICTB U CIIOCOOOB AEHCTBHUS;

— BBICTpauBaTh HHAMBUAYAJIBbHYIO O0O0pa30BaTEIbHYI0 TPACKTOPUIO, YYWUTHIBAS OIPAaHUYEHUS CO
CTOPOHBI IPYIrUX YYACTHUKOB M PECYPCHBIE OTPAHUYCHUS;

—  MEHATH U yJIepKUBATh Pa3HbIC NIO3ULNN B IIO3HABATEILHOM ACSITEIbHOCTH.

3. KoMMyHuUKaTHBHBIE YHUBeEPCAJIbHbIE YUeOHbIe TelicTBHA BhImycKHHK
HAYYHTCS:

—  OCYIIECTBIIATH JICJIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMH (KaK BHYTPH
o0pa3oBaTe/IbHOM oOpraHu3aluy, TaKk M 3a €€ IMpelelaMH), NoA0upaTh MapTHEPOB [UIsl JENOBOM
KOMMYHHUKAIIMH UCXO/IS U3 COOOpaKEHH Pe3yIbTATHBHOCTH B3aMMO/ICHCTBHSI, @ HE JIMYHBIX CHMITAaTHIA;

— TIPH OCYIIECTBJICHWU TPYNIOBOH pabOTHl OBITH KaK PYKOBOJHMTEIEM, TaK M WICHOM KOMaHJBI B
pa3HBIX POJIsiX (TeHepaToOp UICH, KPUTHK, UCIIOJTHUTENb, BRICTYITAIONINH, SKCIIEPT | T.]1.);

—  KOOPJMHHPOBATH U BBITIOJHATH pabOTY B YCIOBHUSIX PEAIbHOTO, BUPTYAILHOTO M KOMOWHUPOBAHHOTO
B3aMOJICHCTBUS;

—  pa3BepHYTO, JIOTHYHO W TOYHO H3JIaraTh CBOIO TOYKY 3PEHHS C WCIIOJE30BAHWEM aJIeKBATHBIX
(YCTHBIX M IUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

— pacro3HaBaThb KOH(JIUKTOICHHbIE CUTYallUU U MPEJOTBpAIlaTh KOH(PIUKTHI 10 UX AKTUBHOU (as3sl,
BBICTPaMBAaTh JEJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHKALINIO, N30€rast TMYHOCTHBIX OLICHOYHBIX CYXKICHUH.

IIpenmeTHbIe pe3y/bTaThI:

BbIyCKHUK HAYYUTCH:

—  packKpbIBaTh Ha MpUMepax poiib XUMUU B GOPMUPOBAHUU COBPEMEHHON Hay4YHOI KapTUHBI MUpA U B
MPAKTUYECKONH JEATEeTbHOCTH YeJOBEeKa, B3aUMOCBSI3b MEXIY XUMHEW W JAPYrUMH €CTeCTBEHHBIMU
HayKaMU;

— YCTaHaBJIMBaThb B3aUMOCBSI3b MEXIy CTPOCHHEM aTOMOB, MOJIEKYI U HX (QHU3UYECKUMHU H
XMUMHYECKUMHU CBONCTBAMU;

—  YCTaHaBJIMBAaeTCsS BO3MOXKHOCTh U HaIIpaBJICHUE TEUCHHUSI ITpoIiecca B PU3NIECKON XUMUU, B KOTOPOI
M3Y4al0TCs TEIJIOBbIEe OaTaHChl XUMUUYECKUX U (PU3MUECKUX MPOIECCOB B PA3IMUHBIX YCIOBHSIX;

—  Xumudeckas KHHETHKA (M3y4aeT CKOPOCTH XUMHUYECKUX PEaKIMid U UX 3aBUCHMOCTb OT Pa3InYHbIX
YCIIOBHIA).

— pemwaTh 3aJa4u B 00J1aCTH (PU3NIECKON XHUMUHY;

— W3YyYEHHE B3aUMOCBS3M XUMHUYECKUX M (U3UYECKUX MPOIIECCOB B PACTBOPAX C IJIEKTPUUYECKUMHU
SIBIICHUSIMU;

—  H3y4aeT (PU3MKO-XUMHUYECKUX CBOMCTB M 3aKOHOMEPHOCTH UX U3MEHEHUH B IUCHEPCHBIX CUCTEMAX;
— YCTaHaBJIMBATh NIPUYMHHO-CIIEACTBEHHBIE CBA3M MEKIY CTPOEHHUEM aTOMOB XMMHUYECKHUX DJIEMEHTOB U
NEPUOJNYECKMM HM3MEHEHMEM CBOMCTB XMMHUYECKHX 3JEMEHTOB M UX COEIAMHEHUN B COOTBETCTBHM C
MI0JIO)KEHUEM XUMHUUYECKUX JIEMEHTOB B IEPUOJUUECKON CUCTEME;
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—  COCTaBIISITh MOJICKYJISIPHBIE M CTPYKTYpHBIE (DOPMYJIbI HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB

KaK HOcUTeNel nH(OPMAIIMU O CTPOSHUH BEIIECTBA, €r0 CBOMCTBAX M MPUHAIICKHOCTH K ONPEACTICHHOMY
KJIACCY COCIMHEHUM;

—  YCTaHaBJIMBAaTh 3aBUCUMOCTH PEAKIIMOHHON CITIOCOOHOCTH OPraHUYECKUX COCAMHEHUN OT XapakTepa
B3aMMHOTI'O BJIMAHUS aTOMOB B MOJICKYJIaX € HCJIbIO IIPOTHO3UPOBAHUA IMTPOAYKTOB PCAKIIUH,

— YCTaHaBJIMBATb 3aBUCHUMOCTb CKOPOCTH XUMHAYECKOU p€akiun MW CMCHICHHUA XHMHYECKOI'O
PaBHOBCCHA OT PA3JIMYHBIX q)aKTOpOB C OCIbI0 ONPCACTICHHUA OINTUMAJIbHBIX YCJ'IOBI/II;'I IMPOTCKAHNA
XUMHUYCCKHUX ITPOLECCCOB,

— YCTaHaBJIMBATb TCHCTUYCCKYIO CBA3b MCKAY KiIaCCaMH HCOPTraHUYCCKUX U OPraHU4YCCKUX BCIICCTB
JJIA O6OCHOBaHI/I$I HpHHHHHHaﬂBHOﬁ BO3MOXHOCTU TIOJYYCHHSA HCOPraHMYCCKUX W OPraHu4YCCKHX
COCIMHEHUH 3aJaHHOTO COCTaBa U CTPOCHHS,

— HOZ[6I/IpaTI) p€arcHThl, YCJIOBUA H OINPCACIIATH IMPOAYKTHI peaKHI/II\/'I, MO3BOAIOMIUX PCATN30BATH
J1a6opaT0prIe U MPOMBIIIJICHHBIC CIIOCOOBI IMOJTy4CHUA BaKHEHUIIINX HCOPraHN4YCCKUX U OPraHnuvYCCKUX
BEIIIECTB;

—  OMpPEACIATH XapaKTep CPEIIbl B pe3ysIbTaTe THIPOJIN3a HEOPTaHUISCKUX U OPTraHMYECKUX BEIIECTB U
IIPHUBOJUTH IMPUMEPHLI THAPOJIN3a BCIUICCTB B HOBCC}IHCBHOI;'I KHN3HHU YCJIOBCKA, OHMOJIOTUYECKUX OOMEHHBIX
mporeccax U MPOMBIIIIICHHOCTH;

—  NPUBOJUTH IIPUMEPHI OKUCINUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI B IPUPOJIE, TPOU3BOACTBEHHBIX
Iporeccax 1 )XU3HEACITeILHOCTH OPTaHN3MOB;

— 000CHOBEBIBATH MPAKTUYCCKOC HCIIO0JIB30BAHUEC HCOPraHMYCCKUX W OPTraHHMYCCKHUX BCIICCTB H HUX
peaKiuii B IPOMBIIIJICHHOCTH U OBITY;

—  BBITIOJHATh XUMHUYECKUH OSKCIEPUMEHT M0 PACO3HABAaHUIO W TOJYYCHHIO HEOPTaHWYECKUX U
OpPraHUYeCKUX BEIIECTB, OTHOCSIIUXCS K PA3IMYHBIM KJlaccaM COCAMHEHH, B COOTBETCTBUU C TPABUIIAMHU
U TIpueMaMu 0e301acHOM pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH U JJAOOPATOPHBIM 000PYJI0BaHUEM;

— TPOBOAWTH pacueThl HAa OCHOBE XHMHYECKHX (OpPMYJT W YpaBHEHHH pEaKIUil: HaXOXXJICHHE
MOJICKYJISIPHOUM (DOPMYIIBI OPraHUYECKOTO BEIIECTBA IO €ro MNIOTHOCTH W MAacCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISIIIUX B €r0 COCTaB, MJIM IO MPOAYKTaM CTOPAHHUS; pacdeThl MacCOBOW JOJH (MacChl) XHMHYECKOTO
COCJIMHEHUSI B CMECH; pacueThl Macchl (00beMa, KOJIMYEeCTBa BEIIECTBA) MPOJAYKTOB PEAKIIUHU, €CIIH OJTHO U3
BEIICCTB J]AHO B M30BITKE (MMEET MPUMECH); PAacUYeThl MacCOBOM MM OOBEMHOW JOJH BBIXOJa MPOIYKTa
peaKkiuu OT TEOPETUYECKH BO3MOXKHOTO;, PACYeThl TEIUIOBOTO 3(h(deKTa peakiyu; pacdyeThl 0OBEMHBIX
OTHOIIIEHHH T'a30B MPU XUMHUECKUX PEAKIIUAX; PaCYEThl MacChl (00beMa, KOJIMYECTBA BEIIECTBA) IPOIyKTa
peaKIMu, €ClId OJTHO U3 BEUIECTB JJAHO B BUE PACTBOPA C OTPEACICHHON MacCOBO# JI0JIeH paCTBOPEHHOTO
BEIIICCTBA;

—  HCIOJIb30BaTh METOJbI HAYYHOTO TIO3HAHUWS: aHAU3, CUHTE3, MOJCIUPOBAHHE XHUMHUYECKUX
MIPOIIECCOB U SIBJICHHI — ITPH PEIICHUH yIeOHO-UCCIIC0BATEIBCKUX 3a/1a4 10 U3YYSHHIO CBOWCTB, CIIOCO0OB
MOJIy4EHUS U PACTIO3HABAHUS OPTraHMYECKUX BEIECTB;

—  BJaJeTh MpaBUJIaMHU 0€30MacHOro oOpalleHus ¢ eIKUMHU, TOPIOUYUMU U TOKCUYHBIMU BEIIECTBAMU,
CpeacTBaMH OBITOBOW XUMUU;

—  OCYILIECTBJIATH MOUCK XUMHUUYECKON MH(GOPMAIIUU 10 HA3BaHUAM, UJACHTH(PHUKATOPAM, CTPYKTYPHBIM
(dbopMynam BeIECTB;

— KPUTHYECKU OIEHUBATh W HWHTEPIPETHPOBATH XUMHUYECKYI0 WHGOPMAIIHIO, COACPIKAIIYIOCS B
COOOIIEHUSAX CPENICTB MaccoBOM nH(popmaiuu, pecypcax MHTepHETa, HAYIHOTIOMYISIPHBIX CTAThsIX C TOUKH
3peHHsI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJISIX BBISIBICHUS OLIMOOYHBIX CYKJIEHHUH U POpMUPOBaHUS
COOCTBEHHOH MO3UIINY;
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—  yCTaHaBJIMBATh B3aMMOCBS3U MEXIY (aKTaMH M TEOpUEH, MPUUUHON U CIIEACTBUEM TPU aHAIHN3E

pOOJIEMHBIX CUTYalluii 1 000CHOBAHUH TPUHUMAEMBIX PEIICHUN HA OCHOBE XMMHUYECKUX 3HAHHIA;

— TPEICTaBIATh IIyTH pEIIeHHs TJI00aJbHBIX TNPOOJIEeM, CTOSIIUX IMepe] YeJIOBEYECTBOM, H
IIEPCIEKTUBHBIX HAIPABJICHUM Pa3BUTH XUMUYECKUX TEXHOJIOTHUM, B TOM YMCJIE TEXHOJIOTUN COBPEMEHHBIX
MaTEepHAIIOB C PA3IMYHON (YHKIIMOHATHHOCTHIO, BO30OHOBIISIEMBIX HCTOUYHUKOB CBIPBS, EPEPaOOTKU H
YTWJIN3ALHUU IPOMBIIIJIEHHBIX U OBITOBBIX OTXO/IOB.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCH:

—  ¢opmynuposams yenvb UCCIEO08AHUSA, BbI0BUSAMDb U NPOBEPAMb IKCNEPUMEHMANLHO 2UNOME3bl O
XUMUYECKUX CBOUCMBAX 6eWeCm8 HA OCHOBe UX COCMABA U CMPOEHUs, UX CNOCOOHOCMU 6CMYNAMb 8
Xumuueckue peakyuu, o xapakmepe u npoOYKmax paziudHvlX XUMU4eckux peakyuil,

—  CamMoOCmMoAmenbHO NAAHUPOBAMYb U NPOBOOUMb XUMUYECKUE IKCNEPUMEHMbL C COONI00eHUeM NPAGUL
bezonacHotll pabomvl ¢ 8eujecmeamu u 1ad0pamopHbvim 060py008anHuem,

—  UHmMepNnpemuposamv OAHHblEe O COCMAGe U CMPOEHUU 6Beujecms, NOJYYeHHble C HOMOUbBIO
COBPEMEHHBIX (DUBUKO-XUMUUECKUX MEMOO08,

—  ONUCLIBAMb COCMOSIHUE JIEKMPOHA 8 AMOMe HA OCHO8E COBPEMEHHbIX KEAHMOBOMEXAHUYECKUX
npeocmasieHul 0 CMpOeHUU amoma 0iisi 00bACHeHUs pe3yIbmanmos CNeKMpaibHO20 AHATU3A BEUeCms;

—  Xapaxmepuzoeambv pojib A30MOCOOEPHCAWUX 2eMEPOYUKTUYECKUX COCOUHEHUU U HYKIeUHOBbIX
KUCTIOM KAK 8ANCHETUUX OUOI02UYECKU AKMUBHBIX 8EUeCME,

—  NPOCHO3UPOBANb 603MONCHOCHb NPOMEKAHUSL OKUCIUME/IbHO-60CCMAHOBUNIE/IbHbIX peakuuﬁ, Je-
Hcawmux 6 OCHoee ﬂpupOdelx u I’lpOMS’@O()CWl@éHHbZX npoyeccos.

2. Coep:kaHue Kypca BHEYPOUHOIi 1esITeJIbHOCTH €
yKa3zaHueM (pOopM OpraHu3aluy U BUAOB JAeATEJIbHOCTH

1 rox ooyuenus (10 kiracc)

Tema 1. BBeaenue

[Ipenmet pusndeckoit XuMun. OCHOBHBIE METOIbI (PU3UUECKOM XUMUH. POJIb U MeCTO (PM3HUYECKUX 3aKOHOB
M TIPOIIECCOB B Kypce XuMuH. MneanpHbli Ta3. I'a30Bbie 3akoHBL PeanmbHbie Ta3bl. TBepaoe COCTOSHUE.
Kunkoe cocrossaue. MeTanpeAMETHBIC CBSI3HM MPU PEIICHUU 3a1ad 1o XxuMmuH. OOIye peKoMeHIaluu K
PEIICHUIO B 0(OPMIICHHIO PACUYETHBIX 33/1ad.

Tema 2. KBanToBasi u MojieKkyJsipHasi pu3uKa

KBanToBbIE cBOlCTBA cBeTa. [[okazaTrenbcTBa CIOKHON CTPYKTYpbl arToMOB. KBaHTOBBIE nOCTynaThl bopa.
Mogenu atomoB. AToMHOE sAp0. CTpOE€HUE aTOMOB XMMUYECKUX 3JEMEHTOB. DIIEMEHTAPHbBIE YACTHIBI.
PannoaktuBHOCTh. CBOMCTBa SiAEpHBIX W3NydyeHHU. llenmHas peakuus neneHus sanep ypana. SnepHas
sHepretuka. OcHoBHble noJoxkeHuss MKT Macca monekysn. OTHOCUTENbHBIE MOJIEKYJISIPHBIE U MOJIIPHBIE
Maccel BemiecTB. BemectBa u ¢usndeckne Ttena. OmpeneneHue (GOpMynabl BEIIECTB MO JAaHHBIM
Ka4eCTBEHHOTO U KOJIMYECTBEHHOI'O aHAIU3a

Tema 3. OcHOBBI XMMHYECKOH TEPMOTUHAMHKH
OcCHOBHbIE TIOHATHSI TEPMOJUHAMMKHU. 3aKOH COXPAHEHUs SHEPIHM MpU €€ MpeBpalleHUsX. YpaBHEHUE
COCTOSTHUS U/IeaTHHOTO Ta3a. TermnoBoi 3pPekT XuMUIecKol peaKIuu.
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TepmoanHamMuueckoe 00OCHOBaHME NpPHUHIMIA MOJABMXKHOTO paBHoBecus Jle Illarense — bpayna.

Haxosxaenne MoekysisspHOr GOopMyJibl Ta3000pa3HOroO BEHIECTBA M0 MACCOBBIM JIOJISIM M OTHOCHUTEIILHOU
IUIOTHOCTU €ro mno apyromy razy. IlpusHaku paBHOBecus. ['eTeporeHHass M TOMOTE€HHAasi CHCTEMBI.
TepmoauHaMUYECKHE XapaKTEPUCTHKH XUMUYECKHX PEaKIMi. 3aKOH TOMOI'CHHOTO PaBHOBECHS — 3aKOH
JNCUCTBYIONIUX Macc. BimsHue temmneparypsl Ha paBHOBecwe. M3o0apa u m3oxopa Bant-I'odda.
PaBHOBecue B pacTBopax. Dnekrposn3. OKHCIUTEIHHO - BOCCTAHOBHUTEIILHBIC PEAKIIUH.

2 rox ooyuenus (11 knacc)

Tema 1. Yuenue o pacTBopax

PactBopsl: onpenenenue, noHATus U knaccuduxanus. Knaccuduxamus pactBopoB. CriocoObl BbIpaKEHUS
KOHLIEHTPALIMK PacTBOPOB. 3aKOHBI PACTBOPUMOCTH I'a30B B )KUJIKOCTH. PaCTBOPUMOCTH TBEPABIX BEILIECTB
B kuakoctd. OrpaHuyeHHas B3aUMHas PacTBOPUMOCTb KHAKOCTeH. TepMOoaMHAMHMUYECKHE YCIOBUS
00pa3oBaHUs UACATBHBIX PACTBOPOB DIEKTPOIUTHYECKAS JUCCOLUALNA. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Paz6aBnennsie pacTBOpHI 2EKTpoiaUTOB. M30TOHMYEeckuit kodddunment. Peakiuu woOHHOTO OOMEHa.
CocraBnenue peakuuii nonHoro oomena. Ilpasuno Baut-I'odda. [IpencraBnenre o peakuusix B TBEPAbIX
Tenax. buHapHbIe pacTBOPHI IETY4YHX BellecTB. Pa3enenue »xuIkux OMHapHBIX PaCTBOPOB.

Tema 2. Xumuueckoe paBHoBecue. CMenieHne XHuMHYECKOT0 PaBHOBECHS

3akoH geicTByromux macc. [Ipu3Haku xumuueckoro paBHoBecHs. CrocoObl BBIpaKEHHS KOHCTAHTBI
paBHOBECHS. YPaBHEHUE M30TEPMbl XMMHYECKOM PEAKUMH. TepMOIMHAMHYECKAs TEOPHS XMMHYECKOIO
cpoacrBa. CMeleHne XUMUYECKOTO PaBHOBECHS

Tema 3. XumMnueckass KHHETHKA

OcHOBHBIE OHATUS XUMUYECKON KMHETUKH. 3aBUCUMOCTh CKOPOCTH PeakIiy OT KoHLeHTpauuu. [lopsaok
U MOJIEKYJISIPHOCTD peakiuu. GopManbHas KWHETHKA PeaKUUi pa3IMuHbIX TOPSIKOB.

3aBUCUMOCTh CKOPOCTH pEaKkIUH OT TeMIepaTypbl. OHEprus akTuBaluud. Teopusi AppeHuyca.
®oroxumuyeckue peakiuu. OCHOBHbIE TOHATUSA KaTanu3a. lomoreHHbl karanu3. Kuneruka
(epMEeHTAaTUBHBIX peakIii, KaTadu3 M KUHETHKAa peakuuid ¢ HMMOOUIIM30BAaHHBIMU (DEpPMEHTaM.
AncopOuus U reTeporeHHbIN KaTanu3

CDOpMLI OpraHusanu U BUJAbI ACATCIIBHOCTH
OCHOBHBIC (I)OpMLI OopraHu3aliu Kypca BHeypquoﬁ JACATCIIBHOCTH J'Ia60paT0pI/II/I «Duznyeckas
XHUMUM» .
— Y4acTucC B OJIMMIINAJax,
— HOATOTOBKA HAYYHO-HUCCICAOBATCIIbCKUX ITPOCKTOB,
- HpO6HCMHO-HeHHOCTHLIe AUCKYCCHUH II0 BOIIpOCaM COBpeMeHHOﬁ XUMHH, — J'Ia60paT0pHBIe
MPAaKTUKYMBI; — IIPOBCACHUC OIBITOB. — HpaKTI/IKy'MLI 10 PCIICHHUIO 3a1a4.
OcHoBHBIC BHUIBI ACATCIIBHOCTU, HIPUMCHACMBIC ITPpU pCAJIN3allnn KypCa BHCypO‘lHOfI JACATCIIBHOCTH
J'Ia60paTOpI/II/I «Du3ndecKas XUMU»:
— IIO3HaBaTCJIbHaA ACATCIBbHOCTD,
- HpO6JICMHO'I.IeHHOCTHOe O6IJ.ICHI/IC;
— TpyHoBasd (HGHTCHLHOCTL B YCJIIOBUAX XUMHUYECKOMN J'Ia60paTOpI/II/I).



3. TemaTuueckoe INIAHUPOBAaHUE

Ne Koan4yecTBo
Tema 3anaTusA
o/ 4yacoB
1 rox ooyuenus (10 kiacc)
1. Benenue. 3HaKOMCTBO ¢ IpeaMET PU3NICCKON XUMUHU
2. Poub 1 MecTO pu3MUECKUX 3aKOHOB U MPOLIECCOB B KyPCe XUMUH
3. Wneanpublii ra3. ['a3oBbie 3aKOHBI
4. OO0m1re pekoMEeHJAIMK K PEIICHUIO M 0(POPMIICHUIO pACUETHBIX 3a/1a4 1
10 XUMUH
o. OO0111e pekoMeHIaluu K PEIIEHUI0 1 0(OPMIIEHHUIO paCYEeTHBIX 3a7a4 1
10 XUMUH
6. KBanToBas n MoJiekysipHas pu3mka 1
7. Mopenn aromoB. AToMHOE s171p0. CTpo€HHE aTOMOB XUMHYECKUX 1
AIIEMEHTOB
8. PannoakTuBHOCTE 1
Ne T KosnyecrBo
Ma 3aHSATHS
n/n eMa 3a 4acoB
0. SnepHas sHepreTuka 1
10. Pemenne 3amau Ha ommcaHWe SACPHBIX PEaKIUid, pacdyeT YHEPTUH 1
CBSI3M aTOMHOTO $]Ipa, SHEPreTHUECKOTO BBIX0a
11. O6006menue Tembl «CTpoeHue atoMa. PaquoakTHBHOCTEY
12. OcHosHnble nosoxenuss MKT
13. Macca monekyn. OTHOCUTEIbHBIE MOJIEKYIISIPHBIE U MOJISIPHBIE L
Macchl BEIIECTB
14, BemectBa u ¢pusnueckue tena 1
15. Onpenenenve ¢GopMynbl BELIECTB IO JAaHHBIM Ka4€CTBEHHOIO U 1
KOJIMYECTBEHHOTO aHaln3a
16. O606mmenue no Teme «KBaHTOBasE U MOJIEKYJIsIpHAsT (PU3HKaY 1
17. Brrurcnenue Macchbl M KOJIMYECTBA BEIIECTBA IO YPABHEHUIO PEeaKIUU 1
18. Pemenune 3amay ¢ UCHoOIb30BaHUEM MAacCOBOM JIONIM MpUMeced B 1
CBIPBE, BBIXO/IA POAYKTA PEAKIIUU OT TEOPETUYECKH BO3MOMXKHOTO
19. OCHOBBI XUMHUYECKOU TEPMOIMHAMUKU 1
20. OCHOBHBIE IOHATHS TEPMOJIMHAMUKH 1
21. TennoBoit a3 dexT xumuyeckoit peakuuu. JlaboparopHas padora 1
22. Pemienue 3a1a4 Ha ypaBHEHHE TEMJI0BOTo OanaHca 1
23. TepmonuHamuueckoe  OOOCHOBaHWE  MPHUHIMIA  [OABHIKHOTO 1
paBHoBecus Jle lllarense — bpayHa.
24. Haxoxaenue MosekymsipHo#t hopMysibl ra3000pa3HOTo BEIIECTBA 10 1
MacCOBBIM JIOJISIM M OTHOCUTENIBHOM IIIOTHOCTH €T0 IO IPYTOMY razy
25. O606mmenue Tembl: «OCHOBBI TEPMOJMHAMUKH. Perienue 3anaua» 1
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26. [Ipu3naku paBHOBecusi. ['eTreporenHnast U TOMOT€HHasi CUCTEMBI. 1
27. TepMoIMHAMUUYECKUE XapAKTEPUCTUKN XUMUYECKUX PEAKIIUM 1
28. Bnusinue TemnepaTypbl Ha paBHOBECUE 1
29. PaBHOBecuHe B pacTBOpax. 1
30. Pemenue 3amaq o Teme «3omporeccr» 1
31. DNEeKTpOIn3 1
32. Pemenue 3a1a4 o Teme: «IEKTPOITU3» 1
33. OKHUCIUTENFHO-BOCCTAHOBUTEIIBHBIC PEAKIINT 1
34. Ob6o06maroree 3aHsATHE 1
Hroro: 34
2 rox ooyuenus (11 kiacc)
35. YdeHne o pacTBOpax 1
36. [NonsiTne 1 KIaccuuKaIys pacTBOPOB 1
37. CriocoObl BbIpayKE€HUS! KOHIIEHTPAIMK PacTBOPOB 1
38. 3aKOHBI PACTBOPUMOCTH Ta30B B KUIKOCTH 1
39. OrpannueHHas B3aUMHasi paCTBOPUMOCTD KHIKOCTEH 1
40. OrpaHndeHHas B3aMHasi pACTBOPUMOCTb KUIKOCTEN 1
41, DIEKTPOTUTHIECKAS TUCCOIHAIIHS 1
42. DIEKTPOIUTHI U HEDJIEKTPOTUTHI 1
43, [IpencraBnenue o peakusx B TBEPABIX TEIAX 1
44, [IpencraBnenue o peakusx B TBEPABIX TEIAX 1
Ne KosnvecrBo
i Tema 3anaTus YACOB
45, bunapHbIe pacTBOPHI JIETYUHX BEIIECTB 1
46. Paznenenne »xuakux OMHAPHBIX PAaCTBOPOB 1
47, Paznenenue xxuakux OMHAPHBIX paCTBOPOB 1
48. Xumnueckoe paBHoBecrue. CMeleHHe XUMUYECKOTO PABHOBECHS 1
49, 3aKOH JEUCTBYIOLIUX MACC 1
50. [Ipu3HaKK XMMHUYECKOTO paBHOBECHS 1
51. CriocoObI BEIpa)KEeHUsI KOHCTAHTHI PAaBHOBECHS 1
52. YpaBHEHHE N30TEPMBI XUMUYECKON PEAKLINU 1
53. YpaBHEHHE N30TEPMBI XUMUYECKON PEAKLINU 1
54. CMmelleHre XuMUYECKOTO PAaBHOBECHS 1
55. XuMuyeckasi KWHETHKa (KaTaiu3) 1
56. OcCHOBHbIE IOHATHS] XUMUYECKOW KUHETUKU 1
57. OcCHOBHbIE IOHSTHS] XUMUYECKOW KUHETUKU 1
58. [Topsiiox 1 MONEKYISIPHOCTh PEAKLIUU 1
59. [Topsiiox 1 MOJNEKYISIPHOCTh PEAKLIUU 1
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60. @dopmanbHasi KHHETUKA PEAKIUI pa3IMYHbIX IOPSIKOB 1
61. 3aBUCUMOCTb CKOPOCTH pEaKLUU OT TEMIIEPATYPbI 1
62. Oneprus aktuBauuu. Teopust AppeHuyca 1
63. DOTOXMMHUYECKHE PEAKIIHH. 1
64. OcHOBHbIE IOHSTHUS KaTalln3a 1
65. AncopOnust ¥ TeTepOTreHHBIN KaTalln3 1
66. AncopOnust ¥ TeTepOTreHHBIN KaTalln3 1
67. Kunernka gpepMeHTaTHBHBIX PEAKLUH, KaTaal3 U KWHETHKA PEaKIni

C IMMOOMIIM30BaHHBIMU (pepMEHTaM 1
68. HroroBoe 3ansTue 1

Hroro: 34

Bcero: 68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1l YYEHUKA
Xumus. 9 knacc / Pymsutuc I'.E., @enbaman @.I°. / 4-¢ uzn. — M.: [IpocBemenne, 2019. — 207 c.:
WL

METOAUYECKUE MATEPUAJIbI IJIs1 YUUTEJIA
Xumust. 9 kiace / Pymsutuc I'.E., ®enpaman @.I. / 4-¢ u3n. — M.: [IpocBemenue, 2019. — 207 c.:
1708

Xumus. Iunaktuaeckuit Matepuan. 8—9 kiaccel: mocooue s yauTenei o0meo0pa3oBar. yapexkie-Hui/A.
M. Panenkwii / 3-e u3a. — M.: TIpocserienne, 2011, — 127 c.

Xumus. 3aJauHUK ¢ «IIOMOIIHUKOM». 8—9 KIlacchl: mocoOue I ydanuxces o0meoopa3oBar. yupe-
wnennil/H. H. Tapa / 4-e uzn. — M.: IIpocsemenue, 2013. — 95 c.
HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbl CETU UHTEPHET

l'ocynapctBennass oOpa3oBarenbHas miatdopma «Poccuiickas 3IeKTpOHHAS! IIKOJIa»
(https://resh.edu.ru/subject/29/8/)

MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE OBPA3OBATEJBLHOTO MPO-
IIECCA

YYEBHOE OBOPYJOBAHUE
O6opynoBanue "Touku pocta" st MpoBeIeHUS Ta00PATOPHBIX, TPAKTUYECKHUX padoT,
nemoHcTpanuii. [udposas maboparopus o pusuke, XuMuu , HAOOP 1 MOArOTOBKH K OI'D.

OBOPY/IOBAHME JIJIsl [IPOBEJIEHUS] TABOPATOPHBIX, IPAKTHYECKUX PABOT,
TEMOHCTPALIA

MynbTUMETMIAHBIA POEKTOP, IKpaH, HOYTOYK


https://resh.edu.ru/subject/29/8/)
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