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IHosicHuTEIbHAA 3aIIUCKA

OCHOBHOM TOCYJJapCTBEHHBIM 9K3aMEH B COBPEMEHHBIX YCIOBHSIX COBMEIIAIOT B ceOe /1Be (DYHKIIMU: UTOTOBYIO aTTECTAIIUIO BBITYCKHUKOB U
NpeCTaBICHUE UM BO3MOKHOCTH MPOJODKUTH 00pa3oBaHKe M0 M30paHHOM UM CHEMATBHOCTH — CPEIHEro MOJTHOTO 00pa30BaHUs MU Ipodeccro-
HaJBLHOTO OOpa30BaHMUS.

BBenenne HOBO# (OpPMBI TIPOBEIEHHSI HTOTOBOW aTTECTAIMU BBIITYCKHHKOB TPEOYET OT yUJaIluXcs MPOYHOTO YCBOCHUS IIEJIOT0 KOMIUIEKCa CTIie-
[UAIBHBIX U IPEIMETHBIX 3HAHUI, YMEHHI, HAaBBIKOB, CIIOCOOOB AEATEILHOCTH, TOHUMAHUS TOTO, YTO TAKOE TECTOBbIE ()OPMbI KOHTPOJIS (BUBI TECTO-
BbIX 3a7aHuil). TakuM oOpa3oM, BOZHHKAET HEOOXOUMOCTh HOBOT'O MMOHMMAHUS KauecTBa OOIIET0, B TOM YHUCIIE 00IIEro XUMUYECKOT0 00pa30BaHus.

AKTYanbHOCTh JAHHOHM MPOTpamMMbl COCTOUT B TOM, YTO OHA JIA€T BO3MOXKHOCTbH YYaIlTUMCS HE TOJILKO MOBTOPUTH OCHOBHBIE XUMUYECKUE TIOHS-
THUS U 3aKOHBI, HO ¥ ¢()OPMHUPOBATh CUCTEMY XMMHUYECKUX 3HAHUM Kak (pyHIaMeHTa eCTeCTBEHHOHAYYHOH KapTHHBI MUpA.

[enenanpaBieHHOE 3HAKOMCTBO YYaIIUXCsl C TECTOBBIMU ()OpMaMH UTOTOBOTO KOHTPOJIS, a TaKXkKe coO CTpyKTypoit KM, no3BoiuT ydamumcst
YCIICIIHO CTIPaBUTHCS C UTOTOBOM arrecranueil B popmate OI'D.

HopMmaTuBHo-npaBoBbIe JOKYMEHTbI, HA OCHOBAHMH KOTOPBIX pa3padoTana padoyasi mporpamMma:

1. denepanbhblii 3akoH «O06 o6pazoBanuu B Poccuiickoit deneparum» Ne 273 — @3 ot 29.12.2012 1. ¢ udmenenusamu ot 24.03.2021 r.;

2. Ilpuka3z MunuctepctBa obpazoBanus Poccuiickoit @eaepamnu ot 5 mapta 2004 1. N 1089 «O06 yTBepkaeHnn (GeaepaabHOro KOMIIOHEHTa TOCy-
JApPCTBEHHBIX 00pa30BaTeNbHbBIX CTAHIAPTOB HAYAJILHOTO O0IEero, OCHOBHOTO OOIIEr0 U CPETHETO (TIOIHOT0) 00111ero 00pa3oBaHus»;

3. Ilpuka3 Munnpocsemienust Poccun, Pocobpuaazopa Ne 189/1513 ot 07.11.2018 1. «O6 yTBepxkaenuu [lopsiika mpoBeaeHus rocy1apCcTBEHHON

HTOTOBOM aTTECTAIlMH I10 O6paSOBaTCJ'II>HBIM InporpaMmamM OCHOBHOI'O O6I.H€FO (6]



Onucanue MecTa BHEYPOYHOI0 Kypca B y4eOHOM IIaHe
JlaHHBIM Kypc BHEYPOUHOM AEATENBHOCTH COMPOBOXKAAET YUEOHBIN MpeaMeT «XUMUsS» U MpelHa3HaueH JUlsl yyamuxces 9 KiaccoB, BHIOpaB-
IMIUX JAHHBIM MpeAMeT AJs cllaud dK3aMeHa B HOBOW (hopme. OH Takke MOXKET ObITh MCIOJB30BAH Ui PACHIMPEHHS U YIIIyOJCHHUsS YCBOEHUS MPO-
rpamMMm IpeanpoGuiIbHOTO 00yUYeHHs W MOCTPOSHUS M MOCTPOCHUSI WHAMBUIYATbHBIX 00pa30BaTENbHBIX TPACKTOPUH YUaIlUXCsl, TPOSIBISIONINX WH-
Tepec k xumuueckoi Hayke. Kypc paccuntan Ha 34 yueGHbIX yacoB (1 yac B HeziemIo).

ey Kypca BHEYPOUHOH 1eSITeJIbHOCTH:

* (opmupoBaHue 00pa30BaTENbHBIX KOMIIETEHTHOCTEH ydaluxcs, 00ecrneurBaonUX YCIENIHOe BBINOJHEHHE KOHTPOJIbHO — MU3MEPHUTEIbHBIX
MaTepHajoB UTOIOBO aTTeCTalMK [0 XMMHUU U ONTUMalIbHbIE 0a30BbIe YCIOBHS MPO(ECCHOHATBHOTO XUMUYECKOT0 00pa30BaHMUs;

®  JIONIOJIHUTENbHAS IOATOTOBKA BBIITYCKHUKOB K BBINOJIHEHMIO 3aaaHuii OI'0;

® 3HAKOMCTBO y4YalllUXCs C OpPraHU3aLMOHHBIMH U COJAEP>KATEIbHBIMU acniekTamMu npoBeneHust OI'D, ¢ TpeOoBaHUAMU, IPEIBABISEMBIMU K y4a-
LIUMCS, C TUIIOJIOTHEH TECTOBBIX 3aJaHUM;

® CO3JaHME YCJIOBHUS JJIsl OBTOPEHHUS M OOOOIICHUS 3HAHMU MO OOIIEH, HEOPraHMYECKOW M OPTraHWYECKONW XUMHH, (OPMHPOBAHUS YMEHHIA,
HEOOXOUMBIX JIJISl BBIIOJIHEHUSI TECTOBBIX 3a/IaHUH, KaK PENpPOyKTUBHOT0, TaK U MPOAYKTHUBHOI'O, TBOPUYECKOTO XapaKTepa.

3ajaum u3yyeHus Kypca:

® [OJArOTOBKA BHIMTYCKHHKOB K HTOTOBOM aTTeCTaIuH;

®  3aKpervieHue, CUCTeMAaTU3alMsl U PACUIMPEHNE 3HAHUN yYalllMXCsl IO OCHOBHBIM pa3fesiaM Kypca XMMUU OCHOBHOM IIKOJIBL;

* (GopMHpOBaHUE HABBIKOB aHAIUTHYECKOM JESTEIbHOCTH, IPOTHO3UPOBAHUS PE3yJIbTATOB JJISl PAa3IMUHBIX BAPHATUBHBIX CUTYallUH;

®  pa3BHUTHUE MO3HABATEIHHOIO HHTEPECA, MHTEIUIEKTYIBHBIX CIIOCOOHOCTEN B MPOLIECCE MOMCKA PEILICHHIA;

¢ (opMHpOBaHHE WHINBUAYATHHONH 00pa30BaTEILHON MOTPEOHOCTH B BHIOOpE JATLHEHIIICTO HAIIPABICHHUS O0YICHHUS,

® pa3BUTHE YMEHHUS CAMOCTOSATEIHLHO paboTaTh C JIMTEPATypOr, CUCTEMAaTHUECKH BBITIOJNHATH MpUMeEpHBIe 3aganust OI'D, paboTaTth ¢ Tectamu
Pa3JIMYHBIX TUIIOB,

®  BBISBJICHHE OCHOBHBIX 3aTPYIHEHUH U OMMUOOK MIPH BHIMOJHEHUH 3a1anuii OI'D;

® ocymiecTBIeHUE HHPOPMAIIMOHHOM paObOTHI C BBIMMYCKHUKAMH U UX POJIUTEISIMH;

® CcrocoOCTBOBATh MHTETPAIMK 3HAHUN yUYalIuXcs MO MpeAMeTaM eCTECTBEHHOHAYYHOTO IIUKIIA IPU PEIIeHUH PACYETHBIX 3a/1a4 M0 XUMHUHU.



O0mas xapakTepucTHKAa BHEYPOYHOI0 Kypca

B nmporpamme npeaycMOTpeHO MOBTOpPEHHE UM 0000IIeHHEe OCHOB 00IIei, HEOPraHWYECKOH U OPraHUYeCKOM XMMHUH 10 OCHOBHBIM COJepiKa-
TeJbHBIM OJl0kaM. Hapsay ¢ TeopeTH4ecKUMU MOHATUSAMH, KOTOPbIE MOXHO YIIyOUTh, 000OLIUT M CUCTEMATH3UPOBATh B MIPOIECCe U3YUCHHUS dJIEK-
THUBHOT'O Kypca, 00ydaronmecs: 3HakoOMITCcsl co CTpyKTypoit OI'D, 0coOeHHOCTHIO 3aJaHNi YacTeil 6a30BOT0, MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHSI.

VYuebnbIli MaTepuall, Ha 6a3e KOTOPOTO CTPOATCS 3aJlaHus, OTOMpPAETCs MO MPU3HAKY €ro 3HAYUMOCTH ISl 00111e00pa30BaTeIbHON MOTOTOBKHU
BBIIYCKHHUKOB HIKOJBIL. [Ipy 3TOM 0co00€ BHUMAaHUE yAESeTCs TEM JIeMEHTaM CO/Iep KaHUsl, KOTOPbIE MOIy4YaoT CBOE Pa3BUTHE B Kypce XUMUH Cpe/l-
HEH IIKOJIBI.

KitoueBbiME 311eMeHTaMu pabouel IporpaMMBbl SABIISETCS AETaTbHOE PACCMOTPEHNE OCHOBHBIX aITOPUTMOB PEIIeHUS 3a/1a4 10 OCHOBHBIM 0J10-
kaMm: «OOmas xumus», «Heopranuueckas xumus», «Opranudeckas XuMus». PelieHue 3amad — He caMoIlellb, a METOJl MO3HAHUS BEUIECTB M X
CBOICTB, COBEpIICHCTBOBAHUS U 3aKPEIUICHUS 3HAHUN ydaluuxcs. Yepes peleHue 3aaq OCyIIeCTBISAETCS CBA3b TEOPUH C IPAKTHUKOM, BOCIIUTHIBAIOT-
Csl CAMOCTOSITENIBHOCTD U 1IEJICYCTPEMIIEHHOCTh, (POPMHUPYIOTCS pallMOHATBHBIC TPHUEMbI MBIIIICHUS. Y MEHHE PeIIaTh 3aaud SBISETCS OJHUM H3 I0-
Kazareyieil YpOBHS pPa3BUTUSI XUMHUYECKOTO MBIIUICHUS, TITyOUHBI yCBOSHHS IIKOJbHUKAMH y4eOHOTO MaTepuala, YTo MO3BOJIHT B JAJbHEUIIIEM yCIIeI-
HO 3aHMMATbHCSI B BBICIINX YUE€OHBIX 3aBEJCHUSAX 110 BHIOPAaHHOMY TTPO(IIIIO.

CrtpyKTypa Kypca BbICTPOEHA TaKuM 00pa3oM, 4ToObl OCHOBHOM T€OpeTUUECKHi MaTepuas OblT CUCTEMAaTU3UPOBAH B TEUEHUE JAHHOTO yuel-
HOTO roja.

3amaHus IPAKTUYSCKON YacTH BHEYPOUYHOTrO Kypca mpuommkeHbl K gemoBepcuu OI'D mo xumuu 2021 roga. Komudukarop u cnenudukamms
KM OI'D He BkIoYaeT B cedsi Kypc OpraHHMYECKON XUMUH, TEM HE MeHee, ydamnuecs 9 - X K1accoB oTpadaThIBAIOT HABBIKU BBIMOTHEHUS YUCOHBIX
3aa4 B COOTBETCTBUU ¢ IIpumepHON OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMOH, € LIEJIbI0 COXPAHEHUS JOTMKH U3JI0KEHUS U JaJbHEUIIEro YCBOCHHUS
Matepuana s ciauu EI'D.

B pe3yinbraTe 0cBOE€HUS BHEYPOUHOr'0 Kypca BBIITYCKHUKH OBJIA/ICt0OT CUCTEMHBIMU 3HAHUSIMHU, OCBOSIT COJEPKaHUE, CIIOCOOBI IEHCTBUI, CrieLu-
(udeckre yMeHus, KOTOPBIE MO3BOJISAT COPMHUPOBATH OTHOIIEHHE K XUMHUH KaK BO3MOYKHON 00J1aCTH COOCTBEHHOW MPAKTHYECKOU JESITETbHOCTH, T10-
JY4YUTh HEOOXOAUMYIO 0a30BYIO MMOATOTOBKY JUIS JadbHEHUILIEro N3y4eHHsI XMMUHU U YCIEIIHO BBIITOJIHUTD 3a/1aHUsI KOHTPOJIbHO — U3MEPUTEIBHBIX Ma-
tepuanos OI'D.



Copaeprxanue BHEYpOYHOIO Kypca
ConeprkaHue Kypca BHEYPOUHOU JIEATEILHOCTH MOJTHOCTBIO COOTBETCTBYET (pe/iepalibHOMY KOMIIOHEHTY IOCYJIapCTBEHHOTO CTaHAapTa OCHOB-
HOT0 001Iero 00pa3oBaHUs.

Bewecmeo. Cmpoenue amoma. Ilepuoouueckuii 3axon u Ilepuoouueckan cucmema xumuueckux snemenmos /l. H. Menoeneesa.

Crpoenue aroma. CTpOCHHE HYHEPTETUYECKHX YPOBHEH aTOMOB MEpBbIX 20 XMMHYECKUX 37IeMEHTOB [leproanveckoil cuCTeMbl XUMHUECKUX
anemeHnToB J[. 1. Menneneena. [lepuoguyeckuii 3axkoH u [lepuoandeckas cucrema xumudeckux sineMeHToB J[. . MenneneeBa. @U3NUECKU CMBICI
aTOMHOTO (MTOPSAIKOBOT0) HOMEpa XUMHUYECKOT0 3JIeMeHTa, HoMepa rpymisl u nepuoaa Ilepuonudeckoii cucrems! [[. . MenneneeBa. 3akoHOMepHO-
CTU MU3MEHEHHUs CBOMCTB aTOMOB XMMHUYECKUX 3JIEMEHTOB M UX COEAMHEHUN Ha OCHOBE MOJOXKeHus B lleproanyeckoil cucreMe XUMUYECKUX 3JIEMEH-
ToB Jl. 1. MeHieneeBa u CTpOECHUs aTOMa.

Cmpoenue eeuyecme. Xumuueckas ceéasb.
DneKTpooTpUunatenbHOCTh. KoBanieHTHas XuMUYecKasi CBsI3b: HEMmoJisipHas W nojsipHas. MoHnHas cBa3b. Meramndeckas CBs3b. XUMHUYECKUE
dhopmynel. Uanekcel. BaleHTHOCTD U CTENEHb OKUCIICHUS.

Hepeoualmﬂbnbw XuUmuuyecKue noHamuAs.
YucTele BEIIECTBA U CMECH. AToM. MOJ'IGKYJ'Ia. XUMHUYECKUH DJIEMEHT. 3HAKH XUMHUYECKHUX 3JIEMEHTOB. HpOCTHe H CJIOXKXHBIC BEIICCTBA. OTHo-
CUTCJIbHAA aTOMHAA U MOJICKYJISIpPHAA MaCChI. KHaCCI/I(I)I/IKaI_II/IH 1 HOMCHKJIaTypa HCOPTaHNUYCCKUX BCIICCTB.

Xumuueckue peakyuu.

dusnueckue U XUMHYECKHE SBICHHs. XuMHUeckue ypaBHeHus. KoaddunuenTsl. Y CoBys U MPU3HAKH MPOTEKAHHMS XUMHUECKUX PEaKIMi. 3a-
KOH COXpaHGHI/Iﬂ MaCChI BCIICCTB. Knaccmbmcauml XUMHUYCCKUX peaKHI/II\/'I 110 paSJ'II/ILIHBIM HpI/ISHaKaMI KOJ'II/I‘IGCTBy )51 cocraBy NUCXOJIHBIX U HOJ'Iy‘-ICH-
HbIX BEIICCTB, N3MCHCHUIO CTeHeHeﬁ OKHCJICHHS aTOMOB XUMHWYECCKHUX 3JICMCHTOB, IIOTJIOIICHWIO HUJIN BBIACICHUIO 3Heprm/1. SHGKTPOJ'II/ITI/I‘—ICCKaSI aUC-
conyanus. DIEKTPOJIUTHl U HEANEKTPOoauThl. MoHbl. KaTHOHBI M aHMOHBI. DJIEKTPOIUTHYECKAsT AUCCOLMAIIMS KHUCIOT, Ienoued u cosiel. Peakuun
HOHHOTO OOMeHa. Y CIIOBHUS MPOTEKaHUS peakiuii HoHHOTo oOMeHa. Okucnutensb. BoccranoButenb. CylnIHOCTh OKUCIUTENHHO — BOCCTAHOBUTEIBHBIX
pEeaKLui.

Inemenmapnwie ocnogvl Heopzanuueckoil xumuu. Memannv. Hememannwi. IIpeocmaenenus 06 opzanuueckux éeujecmeax.

OOmre XMMUYECKHE CBOMCTBA METAJUIOB M HEMETAJUIOB. XUMHUYECKHAE CBOWCTBA IIEIOYHBIX M IIETOYHO3EMEIbHBIX METAJUIOB, aJTJIOMHHUS U
Kere3a. XMMHUECKHE CBOMCTBAa HEMETAIOB: BOJOPO/A, KUCIOPOa, TAIOTE€HOB, Cephl, a30Ta, Gocdopa, yriaepoaa, KpeMHUsA. XUMHIECKHE CBOMCTBA
CJIOKHBIX BELIECTB: OKCUJOB, OCHOBaHUI, KUCIIOT, conel. [lomyyeHre u XxuMmuueckre cBOMcTBa OKCUA0B (OCHOBHBIX, aM(pOTEPHBIX, KUCIOTHBIX). [1o-



Jy4YeHHe U XUMUYECKHE CBOMCTBA OCHOBAaHUI. XUMHUYECKHE CBOMCTBA aM(POTEPHBIX THAPOKCUA0OB antoMuHus u xkenesa (II1). [lonyuenue, npumeHenue
U XUMHUYECKUE CBOMCTBA KUCIOT. [loyueHne u xumMuueckue cBoicTBa cojieid. ['eHeTnueckasi CBA3b MEXAY KJIaCCaMH HEOPTAHUUECKUX COCTUHEHUH.

Ilepsonauanvhvle ceedeHuss 06 OpeaHUYecKUx Gewyecmeax. Yeneso0opoovl npeoeivHvle U HenpeoeibHble: MemaH, dMaH, dMuieH, ayemuien.
Kucnopoocooeporcawue eewgecmea: cnupmel (Memanon, 5manoJ, iuyepun), KapooHosvie KUciomel (YKCycHas u cmeapunogas). buonoeuuecku easic-
Hble gewecmea: OenKu, HCUupbl, y21e600bl.

IKcnepumeHmanbHas Xumus.

JlaGopaTtopHoe o0opyoBaHue U MpueMbl oOpaiieHus ¢ HuM. [IpaBuna Ge3onacHoi paboThl B XUMU4eckoi gabopatopun. CriocoOsl pazzerne-
Hus cMmecel. IIpurorosiaeHne pacTBOPOB ¢ ONPEACIEHHOW MacCOBOW J0JIEM pacCTBOPEHHOIO BelecTBa. MI3MEHEHHEe OKPACKU MHIUMKATOPOB B pa3iiny-
HBIX cpenax. KauecTBeHHBIE peakuy Ha HOHBI B pacTBope. [lonmydyenue kuciaopona, BOJOPOa, aMMUAKa U YIJIEKUCIIOTO a3a, U3y4EHHE UX CBOMCTB.
KauecTBeHnHbIe peakinu Ha ra3000pa3Hble BellecTBa. Pemenue skcrepuMeHTaIbHbIX 3a1a4d o TemMaM «Hemetamnsl V — VII rpynn u ux coeuHEHU;
«Metamibl u uX coenuHeHUs». [IpoBeieHne pacyeToB Ha OCHOBE (OPMYII U ypaBHEHUH peakuuii. BerancieHne MaccoBOW JOIM XUMUYECKOTO AIIEMEH-
Ta B COeJUHEHMU. PacueT MaccoBol J10JIM paCTBOPEHHOrO BEIIECTBA B pacTBOpE. BrluncieHne Mo XMMUYECKHM YpaBHEHUSIM KOJIMYECTBa, 00beMa,
Macchl BELIECTBA, 110 KOJUYECTBY, 00bEMY, MacCe PEareHTOB UM MPOAYKTOB PEAKIIUH.

Xumusa u sncuszno.
[Ipobnema Ge30macHOTO MCIOJIb30BAHUS BEIIECTB U XMMUYCCKUX PEAKIUH B MMOBCEIHEBHOMN KM3HU. BBITOBas XMMUYECKass TPaMOTHOCTh. XU-
MUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpesibl U €ro NocleACTBUs. TOKCUUHBIE, TOPIOYHE U B3PHIBOOIIACHBIE BELIECTBA.



®opMbI OpraHu3anuy y4eOHbIX 3aHATHI, X NEPHOAUYHOCTD U NMOPSAAOK TEKYILIEro KOHTPOJIsl yCIeBaeMOCTH
OcHoBHOI (OpPMOI OpraHU3allii BHEYPOUHBIX 3aHATUH ABISETCS MpaKkTHdeckas padora ydammxcs. OHa BKIIOYAaeT B ce0sl CIeqyIONIe BUIbI
JESTEIbHOCTH:
® qIpakTHYecKas OTpabOTKa METOAWK W NMPHUHIIMIIOB BHIMOJIHEHUS 3a/laHUH, aHAJIOTHYHBIX 3aJJaHUSIM B KOHTPOJIBHO — M3MEPHUTEIHHBIX MaTepHa-
nax;
® pelleHue 3aJaHui pa3HOTO YPOBHS CIOKHOCTH;
® caMocTosTeNbHas paboTa Ha 3aHATUAX U 10Ma;
® pernieHue NPoOIEMHBIX, JOTMYECKUX U TBOPUYECKHX 3a/1a4, OTPAXKAIOLINX KypC XUMHHU 8 — 9 KI1accoB.

IlepBoe 3aHsATHE sABISETCA BBOJIHBIM, HA HEM PAacCMaTPHUBAIOTCA OCOOCHHOCTH MPOBEIEHHS] UTOIOBOM aTTecTaluy, MpaBuiia MOBEICHUS Ha JK-
3aMeHe, a Takxke crnenuduka 3anogHeHns: OJaHKOB OTBETOB. BXxonHoe TecTupoBaHHe MPOBOAUTCSA HA BTOPOM 3aHSTHUU C LIETbIO ONPEIETUTh YPOBEHb
3HAHUA IpeaMeTa y KaXKI0ro BBITYCKHUKA. JlanpHellee oCTpOeHHE BHEYPOUHOM AEATEIBHOCTH OCYIIECTBISAETCS UCXOS U3 PE3YJIbTATOB BXOJHOTO
TECTUPOBAHUS.

B ¢dopmare BHeypouHOI pabOThl, YaCTUYHO pean3yeTcs yCTHas (popMa KOHTPOJIS 3HaHUH, €CIIM BO3ZHUKAET HE0OXOAUMOCTh, TO IpeAroIara-
eTcsl IPOBEACHNE MHIUBUIYAJIbHBIX YCTHBIX 3a4e€ToB. OCHOBHBIM METOAOM YCTHOI'O KOHTpOJIS 3HaHUi, sBiseTcs (poHTaIbHAs Oecena mpu pasdope
OLIMOOK, TOMYIIEHHBIX MPU BHIMOJIHEHUH TECTOBBIX 3a/1aHUH.



Buabl yueOHoil 1eATEIbHOCTH
Dopmbl OpeanuzaUUY NO3HABAMEAbHOU 0eIMETbHOCHIU.

* (poHTaNbHAS;
*  rpynmosas;
®  WHIWBHIyaJbHAs.

Breypounblii Kypc XUMHHU paccuuTaH Ha 34 y4eOHBIX yaca. B paMkax JaHHOTO BpeMEHH HEBO3MOXHO B MOJTHOW MEpE YACIHUTHh BpeMsl IOBTOPE-
HHUIO XUMHYECKHUX 3aKOHOB U BBIMOJIHEHUIO TECTOBOW YacTu. B cBsA3M ¢ 3TUM, HEOOXOAMMBINM TEOPETUUECKUI MaTepHai 0 OCHOBHBIM OJIOKaM, MpeJIo-
CTaBJISI€TCS yYAIIUMCS B BUJIE ONIOPHBIX KOHCIIEKTOB, Ta0JIUI] M KPATKUX aJTOPUTMOB pellieHHs 3aad. Pa3anyuHble 6J0K — CXEMbl U ONOPHBIE KOHCTIEK-
Thl PacIeyaThIBAIOTCS MHINBUYAJIBHO JUISl K&KIOTO BBIITYCKHUKA U BKJIEUBAIOTCS UMU B OTAENIBHYIO TETPAb — CIIPABOYHHUK.

Bo Bpemsi BHEYpOUHBIX 3aHATUH OCYIIECTBISCTCS WHAMBUAYAIbHO — AU depeHInpoBaHHbIN moaxo K ooydenuto. Kogudukarop KOHTPOIBHO —
U3MEpUTENbHBIX MaTepranoB OI'D BhICTpoeH TakuM 00pa3oMm, uto TemaTtuka 3aganuil OI'D ycnoxusercs B KUM EI'D, Ho He u3mensiercs. Crnenoa-
TEJbHO, MPAKTHUKA BbINOMHEHUS 3a1aHuii OI'D no3BosiseT BhIMYCKHUKAM 3aKpEeNUTh 0a30Bble 3HAHUS 110 XUMUH.

Cornacho crenudukanuu OI'D o xumuu 2021 roga, 3ananue 24 gBiseTcs HSKCIIEPUMEHTaIbHBIM, IO3TOMY IS BHIIIOJIHEHUS 1a00paTOPHBIX OMbI-
TOB B IIPOTPaMM€ BBIJENAECTCA OTAEIBHOE BPEMs. Y Yalluecs BBITYCKHBIX KIACCOB COBMECTHO YYaCTBYIOT B IOCTAHOBKE M BBIITOJIHEHUH DKCIICPUMEHTA.
Taxkum 0Opa3oM, HariasAHO MOAKPEIUIAIOT TEOPETUUECKUE 3HAHUS, OCYILECTBIIAIOT IPEEMCTBEHHOCTh U JIOTMKY XUMUYECKOM HayKH.

WNnpuBuayanbHas paboTa Mo MOArOTOBKE K UTOIOBOM aTTECTAIlMM BKJIIOYAET B ce€0sl MPOBEICHUE HHAMBUYAIbHBIX KOHCYIbTALUH C yUaLIUMUCS U
UX POAUTENIAMH, pa300p 3aJaHHii, BbI3BIBAIOIINX HAUOOIBIINE TPYAHOCTU IPU BBHIIIOJHEHUU.

OcHoBHOM (OpMOH TEKYIIET0 KOHTPOJIS 3HAHUH SIBJISETCS pellieHUe 3a/laH|i KOHTPOJIBHO — U3MEPUTENIbHBIX MaTepuanoB OI'D.

MeTOIIbI paﬁoTbI C OJAPCHHBIMHU A€TbMHU U 1€THbMHU C OrPAHUYCHHBIMHA BO3MOXKHOCTAMMU



310pPOBbH

Peanuzamus nanHoU paboyeil mporpaMMbl BHEYPOUHOH JESTETbHOCTH TIO3BOJISET BBISIBUTH TAJAHTIWBBIX YUAIIUXCs, 3aMHTEPECOBAHHBIX B 00-
Jiee TOJIHOM U YTITyOJIeHHOM U3YYeHHH MTPEIMETOB €CTeCTBEHHOHAYYHOTO ITUKJIa, B OCOOEHHOCTH XUMHH.

JleT BEICOKOMOTHBUPOBAHHBIE Ha 00YYEHUE MOTYT MCIOJb30BaTh BHEYPOUHBIM KypC JJIS MOATOTOBKH K OJMMIIHAJIaM U KOHKYpcaM pa3HOTo
YPOBHS.

B xadyecTBe 0CHOBHBIX (hOpM pabOTHI C OJTAPEHHBIMH I€THMH, MOYKHO BBIJICTTUTH CJICIYIOIINE:

® IPYINIOBBIE 3aHATHS C OJAPEHHBIMH YYaIIMIMUCH;

® yy4acTHe B OJMMIIAAJAX [0 XUMHUU Pa3HOTO YPOBHS;

® WHJMBHAYyaJIbHbIE KOHCYJbTALIUU;

® yyacTHe B KOHKYpCaX 3JIEKTPOHHBIX MMOCOOUH IO MPEeIMETY.

MeTtonomnorus paboThl ¢ OJJaAPCHHBIMH JETHbMH OPUEHTUPOBAHA HA BHITIOJHEHHE TECTOBBIX 3aJaHUI Pa3IMYHOTO YPOBHS CIIO)KHOCTH, PEIICHUE
KOMOMHHMPOBAHHBIX 33/1a4, TPEOYIONUX MPUMEHEHUS CUCTEMHBIX 3HAHUH MpeMeTa.

OOydenwue aerell ¢ OrpaHMYECHHBIMUA BO3MOYKHOCTSIMH 3JJOPOBBSI — OJIHA M3 aKTYaIbHBIX TPOOJIEM COBPEMEHHOTO 00pa3oBaHus. Takke Kak |
pu paboTe ¢ OJapPEHHBIMU JIETbMU, 00pa30BaTeNIbHAS NCITEIBHOCTh C JAHHOW TPYIION yYalluxcs, HYy>KJIAaeTCs B PEIICHUH BOTIPOCOB, CBA3AHHBIX C
obecrieueHreM HeOOXOJUMBIX YCIOBHI, KOTOPBIE MO3BOJIAT TAKUM JETSM MOJHOLEHHO BKIIFOUYUTHCS B 00pa30BaTeIbHbIN MPOLECC.

XUMHUS CUUTAETCS] OJTHUM U3 Haubosiee TPYIHBIX IIKOIbHBIX IpeaMeToB. M yxke uepe3 HEeKOTOpoe BpeMs MOcie Hauajda U3y4YeHUs aKTUBHOCTb,
MHTEPEeC yJalluXcsl U KaueCTBO 3HAHMI MajaeT u3-3a 0OJbIIOro 00beMa TEOPETHUECKOro MaTepraia U O0JbIIOr0 KOJUYECTBA MPAKTUYECKUX YIPaxK-
HEHUI1, B pa3HO00pa3rK KOTOPHIX yUallrecs He yCIeBatT pa3o0opaThCs U3-3a HEOCTATOYHOTO KOJIHMYECTBA BPEMEHH, OTBEICHHOTO Ha U3YYEHHUE TEM.

PaGouas mporpamMMa BHEYpOYHOTO Kypca MperoiaracT BoBliedeHune B mpoiiecc Aereid ¢ OB3, uepe3 onTuMH3aiui0 BPEMEHH /ISl BRITOTHEHUS
kaxaoro tectoporo 3aaanus KHM. Ilpu npoBeneHun nabopatopHoro skcriepumenTa (3ananue 24 OI'D), peimyckauku ¢ OB3 BoBnekaroTcs B rpyIimo-
BYIO paboty. B kax o rpyrine Ha3zHa4aeTcss KOHCYJIbTAaHT — YUYSHUK TO3UTHBHBIN, TOOPOKEIATeIbHBIN, KOTOPBIA B TF00O0H MOMEHT ITOMOXET.

HﬂaﬂnpyeMMe Pe€3yJbTaThbl 0CBOCHUA KypcCa BHeypo‘{HOﬁ HECATCJIBbHOCTH



1. IlpeamerHble pe3yJbTaThl:

KIIACCU(PUIIUPOBATH N3yUYCHHBIE OOBEKTHI U SBIICHUS;

JaBaTh ONpPE/IeNICHUs] U3YUYEHHBIM TePMHUHAM;

3HaTh OCHOBHbBIE 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB Nepuoandeckoit cucremsl /. . Menneneena;

OTHCHIBATh CTPOEHNE aTOMOB M HOHOB 3J1eMeHTOB | — [V —T0 meprnosoB ¢ UCTOIB30BaHUEM SJIEKTPOHHBIX KOH(DHUTYpaIfii aTOMOB;
MOJIETTUPOBATh CTPOCHHE BEILECTBA;

OIMCHIBATh U Pa3iNyaTh U3yUYECHHbIE KJIACCH XUMUUECKUX COCTMHEHUI, XUMHUUECKHE PEaKIuy;

JIeNIaTh BBIBOJBI M YMO3aKIIIOUEHUS! TI0 U3MEHEHHIO CBOMCTB M3yUYEHHBIX XMMHUYECKUX COCTUHEHH, MPOTHO3UPOBATH CBOMCTBA HE3HAKO-
MBIX BEIIECTB, UCMOJIb3Ys U3yUYEHHbIE 3aKOHOMEPHOCTH U aHAJIOTHH;

3HaTh OCHOBHBIE METO/Ibl KAUECTBEHHOI'O aHAJIN3a BEILIECTB;

OMUCHIBATH JIAOOPATOPHBIN SKCIEPUMEHT, UCTIONB3YS ISl 3TOI0 €CTECTBEHHBIA PYCCKUH S3BIK U SI3bIK XUMUU;

3HATh OCHOBHEBIC MPaBHJIa MOBEACHHS B XUMUYECKON JTa00paTOPUH M MPUHITUIIBI OOpAIeHus C BEIIECTBAMU B OBITY;

3HaTh OCHOBBI IPOMBIIINICHHOTO MMPOM3BO/ICTBA BEIIECTB U MaTEPHAJIOB;

aHAJIM3UPOBATh U OLICHUBATh MOCIEACTBUS Ul OKpY>Kalollel cpebl ObITOBOM M MPOU3BOJICTBEHHON JIEATEIHHOCTH YeJIOBEKa, CBSI3aHHOU
Cc mepepadOTKOIi BELIECTB;

MIPUBOJUTH MPUMEPHI XUMHUUECKHUX PEaKLUi, PACKPBIBAIOIINX XapaKTepPHbIE CBOWCTBA TUIIUYHBIX MPEICTABUTENCH KJIACCOB OPraHUYECKUX
BEIIECTB C LIEIbI0 UX UACHTU(PHUKAIIMN U 00BICHEHUS 001aCTH IPUMEHEHUS;

3aKpeNUTh U CHCTEMAaTU3UPOBATH 3HAHMSI 110 OCHOBHBIM OJIOKaM XMMHUYECKOM HAYKU.

2. PeryasiTuBHBIE Pe3y/IbTAThI:

IJJAHUPOBATh CBOKO ACATENBHOCTh U IPOTHO3UPOBATH €€ PE3YJIbTATHI;

paboTaTh B COOTBETCTBUHU C U3YUYEHHBIMU aJIFOPUTMAMU JEHCTBUI, CBEPATh CBOU JEUCTBUSA C LIENBIO U NMPU HEOOXOAUMOCTH KOPPEKTHPO-
BaTh CBOM OIIMOKU CAMOCTOSITEIILHO;

UCIIOJIb30BaTh YMEHHS U HABBIKU Pa3JIMYHbIX BUJIOB IIO3HABATEIBHOM IEATENBHOCTH, IPUMEHITh OCHOBHBIE METO/IbI TO3HAHUS;
UCIOJIb30BaTh PA3JIMYHbIE UCTOUHUKHU JJIS MOJYyYEHHUsS XUMHUYECKOW MH(pOpMAIM, MOHUMATh 3aBUCUMOCTb COZAEp)KaHUS U (OpPMBI Mpeji-
CTaBJIeHHs HHPOPMAILIUHU OT IieJIeil KOMMYHUKAIIUH U ajipecara.

3. Ilo3HaBaTe/abHbIE Pe3yJbTATHI:
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® KPUTUYECKU OLICHHWBATh U MHTEPIPETUPOBATH MHPOPMALIMIO C Pa3HbIX MO3UIHUI, paco3HaBaTh U (PUKCHUPOBATH MPOTHUBOPEUUs B HHPOpMa-
LIMOHHBIX UCTOYHUKAX;

®  HCIOJIB30BATH PA3JIUYHBIE MOJEIBLHO-CXEMATUUECKUE CPEACTBA JUIS NIPEACTABICHUS CYIIECTBEHHBIX CBSI3€H U OTHOILICHUM, a TAKKe IIPOTHU-
BOpEYHS, BBISBIICHHBIE B NH(POPMAIIMOHHBIX UCTOYHUKAX;

®  UCHOJB30BaTh YHUBEPCAIbHbBIE CIIOCOOBI I€ATEILHOCTHU IO PEIICHHUIO MTPOOJIEM U BBIIIOJHEHUIO OCHOBHBIX MHTEIJIEKTYalbHBIX ONepaiuii, T.
. GopMyJIMpOBaHUE TUIIOTE3, AaHAJN3 U CUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEMAaTH3allHsl, BbISBIIEHUE IPUUMHHO — CJIEICTBEHHBIX CBSI3EH,
IIOMCK aHAJIOTOB;

® oay4aTh HHGOPMALMIO U3 PA3IUYHBIX UCTOYHUKOB, CTPYKTYPHUPOBaTh U MpeoOpa30BbIBaTh €€ U3 OJHOM (JOPMBI B IPYTYIO, B TOM YHUCIIE C
npumenenueM cpeacts UKT;

® CTPYKTypUpPOBaTh U HHTEPIPETHPOBATH HH(POPMALIUIO, IPEJICTABICHHYIO B Pa3TUUHBIX (opMax (TabIHIIbI, CXEMBbI, CIUTOIITHON TEKCT).

4. KoMMyHHMKATHBHbBIE Pe3yJbTAThI:
d OCYHICCTBJIATL ACIOBYIO KOMMYHHKAIIUIO KaK CO CBCPCTHUKAMHU, TaK U CO B3POCIIbBIMU (KaK BHYTpH 06p330BaTeJII)HOI>'I opraHuizalvu, TaK U
3a e MpeesiaMin);
® yMEeTb BBICTPAUBATh JEJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIUIO, N30eras TMYHOCTHBIX OLICHOYHBIX CYKJICHUH.
®  KOOPIAMHHPOBATH U BHIMOJIHATH pa0OTy B YCIOBHSIX PEATbHOT0, BUPTYAIbHOTO U KOMOMHUPOBAHHOTO B3aMO/JICICTBHS;
® yMeThb Pa3BEpPHYTO, JOTUYHO U TOYHO M3NAraTh CBOIO TOUYKY 3PEHHs C UCIIOJIb30BAHUEM aJIeKBATHBIX (YCTHBIX M MHCbMEHHBIX) SI3BIKOBBIX
CPEICTB.

5. JIn4yHOCTHBIE pe3yabTaThbl:

®  BBIpaKaTh TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHUCIIE CAMOOOPA30BAHMIO HA MPOTSHKCHUN BCEH KHU3HH;

®  CO3HATEJIbHO OTHOCUTHCS K HEMIPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO YCIEIIHON Mpo(eCcCUOHAIbHON U OOIIECTBEHHOM 1€ATEIbHOCTH;

® [IOHMMATbh 3HAYMMOCTH €CTECTBEHHO — HAYYHBIX 3HAHUU ISl PEIlIeHUs] MPAKTUYECKUX 3a]a4 B MPOMBIIIIEHHOCTH, CEJILCKOM XO03sIICTBE, B Me-
TUITAHE, B OBITY;

® OTBETCTBEHHOI'O0 OTHOCHUTBLCS K 00pa30BaHMIO U CAaMOOOPa30BaHHIO, CTPEMIIEHHUE K 310pOBOMY 00pa3y KHU3HH;

®  OBITh TOTOBBIM K OCO3HaHHOMY BBIOOpY JasibHElIIel 06pa3zoBaTeabHO U IpodecCHOHATBHON TPAaeKTOPUH;

® pa3BHMBATh YMEHU YIPABJIATH CBOEH MO3HABATEIBLHON JAEATEIbHOCTHIO.

TemaTnyeckoe NJIaHUPOBaHUE 110 XUMHMHN (BHEYPOUHBII KypCc «3HATOKH XUMHH)

(HaI/IMeHOBaHI/Ie Kypca)
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Knacest 9

Yaureab  A.A. YCTUHOB

KoJsun4ecTBO 4acoB 1o yueOHOMY IiiaHy Bcero 34 daca; B HejeJqo 1 yac.
IlnaHoBBIX TeCTUPOBAaHUI 3

IlnaHoBbIX J1a0opaTOpHBIX padoTr 1

IlnanupoBaHue COCTABJIEHO HA OCHOBE

1) ITpukaza MunuctepcTBa oopazoBanus Poccuiickoii denepannu ot 5 mapta 2004 r. N 1089 «O06 yTBepxkaeHUN QeaepaibHOro
KOMIIOHEHTA TOCYJIAPCTBEHHBIX 00pa30BATEIbHBIX CTAHIAPTOB HAYAILHOTO OOIIET0, OCHOBHOIO OOIIEro W CpeaHero (IMOoJHOro)
o01m1ero 06pa3oBaHumY;
2) [IpuMepHOI OCHOBHOM 00pa3oBaTEIbHON IPOrpaMMbl OCHOBHOTO o0uIero obpazoBanus (0100peHHO# pemeHneM (enepaib-
HOTOo y4yeOHO — METOAMYECKOro O0beIuHEHUs 1o obmemy oOpa3oBanuto (mpotokon or  08.04.2015 1. Ne

1/15)):
3) Konndukaropa npoBepseMbIx TPEOOBAHUMA K pe3yJibTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTEIbHON MPOTrpaMMbl OCHOBHOTO 00-
1mero oOpa3oBaHUs U DJIEMEHTOB COJICPYKAHMS IS IPOBEJICHUS OCHOBHOT'O TOCYIAPCTBEHHOT0 SK3aMeHa 110 XUMHUHU (0100pEHHBIN
pellieHrneM Hay4yHo - MeToandeckoro copeta PI'BHY «PUITIN» no xumuu (mpotokos ot 10.11.2021 r.));

YMK yuuress:
OI'D. Xumus. HoBbl OAHBIN cipaBOYHUK Jiis oarotoBku k OI'D / KO. H. Mensenes. — M.: ACT, 2021.

(HaSBaHI/Ie, aBTOP, U3AATCJIILCTBO, I'OJ I/I3,IlaHI/I$[)

YMK yuammxcs:
OI'D. Xumus. HoBbl NOAHBIN cipaBOYHUK Jiis oarotoBku k OI'D / O. H. Measenes. — M.: ACT, 2021.

(Ha3BaHMe, aBTOP, H3IATEIBCTBO, TOJ] H3IAHU)

KanennapHo — remaTnueckoe nNJaHNPOBaHUe Kypca BHEYPOUHOIi 1eATEJIbHOCTH 10 XMMUH
Ha 2025- 2026 yueOHbIN roj
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Ne | JTa Pazgean, Ko Tun Buabl Jlomam-
n/ | Ta TemMa J- | ypoka | u ¢op- Hee
n ypoKa BO MBI XapakTepucTHKa 3a/laHue

ya- KOHTPO AeSITeIbHOCTH YUAIINXCS

co Jie

B

1 o [TpaBuna 3anonHenus: OnankoB. JlemoBepcuu | 1 | ypok pe- | ¢dpoHTa | 3HAKOMSTCS C IPAaBUJIAMU MTOBEICHHUS Ha IK3aMEHE; = H
5 | OI'D 2021r. Kogudukarop. Cnenudukanus. (brnexcuu | JbHasg | OTpabaThIBAlOT HABBIKM 3alOJIHEHHs OJaHKOB OT- E §
o | [IpaBuna 3amonuenusi GrankoB EI'D mo xu- Oecena | BETOB. g2
Z | mun. TlpaBuna nosenenus Ha sk3amene. Us- S g

MeHeHust B OI'D.

2 o BxonHoe TectupoBanue. 1 YPOK TeCT | BBIMONHAIOT 3a7aHusl ONPENEICHHOW CI0XHOCTH =
5 pa3Bu- 10 MPOMJCHHOMY MaTepHally; OIPEIEsAOT CIIOCO- E 5
§ BAIOILIETO Obl NEHCTBHA B paMKax NPEJIOKEHHBIX YCIOBHUM, | £ §
~ KOHTPO- KOPPEKTHPYIOT CBOHM JCHCTBHS B 3aBUCHMOCTH OT 5 S

as CUTYalluu;

3 JlaboparopHoe obopymoBanue u mpueMbl 00- | 1 | ypok pe- | Tect | [loBTOpSIOT mpaBuia oOpalieHus ¢ JIabopaTOPHBIM
pamieHust ¢ HuM. [IpaBuna pabotel B 1abopa- baexcun 000pyIOBaHHUEM; 3aKPEIUISIOT OCHOBHBIC MPUHIIH-
topuu. JlaGopatopHas mocyma. M obGopymo- bl oOpalieHus C €JKUMH, TOPIOYUMHU U B3PBIBO- »
BaHue. [IpaBuna 6e3omacHocTu mpu padote ¢ OIaCHBIMH BEIECTBAMH; CUCTEMATU3MPYIOT 3HaHMA | &

= | CAKHMH, FOPIOYMMH M TOKCHYHBIMU Bellle- 0 Hay4YHBIX METOAAX HCCIEJOBAaHMS BEILECTB, YH- %’
g | cTBaMHM, CPEICTBaMM OBITOBOM XMMHHM, B3DPbI- CTBIX BEILECTBAX M CMECSX, METOAaX pa3JeieHHs | =
2 | BoonmacHbIMHU BemiecTBamu. HayuHble METOIBI cMmeceil. ’§
| uccnmenoBaHUs BEIIECTB M MpeBpanieHui. Yu- BBINONHAIOT 3afaHMsl  ONPEJEICHHONM CTENEHH | &,
CThIE BEIlleCTBA U cMecH. Meronbl paszaene- CJIOKHOCTH 110 IPOMACHHOMY MaTepHaiy. 2
HUSI CMECeH U OUMCTKHU BEIIECTB. ©
Paz6op u pemenue 3aaaHuii:
oo -16,24

4 Atom. Monekyna. XuMu4yeckuil 3yeMeHT. | 1 | ypok pe- TecT | IIOBTOpSAIOT OCHOBHBIE XMMHWYECKUE IIOHATHSA:

3HaKM XUMUYECKUX 3J1eMeHTOB. [IpocTeie u (baexcuu «aTomM», «XUMHYECKUN SJIEMEHT», «U30TOMb»; 00b-
= | CJIOKHBIC BEIICCTBA. OTtHOcuTENbHAS aTOM- SCHSIOT Pa3JInYMe MEXIy HOHATHIMH «XHMHYe- >§ %
g | Hag ¥ MoJeKyJsapHas Macchel. Bemecta mo- CKHil 9IIEMEHT», «HYKIINI», «H30TOI». Bhimonmmsior | = &
2 | IeKyISIpHOro ¥ HEMOJEKYISPHOIO CTPOCHHS. 3a/1aHus ONPEAEICHHON CTENEHH CI0KHOCTH. 2z
< o =

Tun KpHUCTaUIMYECKOM PpEIIeTKH. 3aBHUCH-
MOCTh CBOMCTB BEILIECTB OT HUX COCTaBa U
CTpOEHHUSI.
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Paz6op u pemenue 3aaaHuii:
oro-1

COCTaBy HMCXOJHBIX M NOJYYCHHBIX BCIICCTB,
M3MCHCHHIO CTCIICHEH OKHMCICHUS aTOMOB XH-
MHYCCKHX 3JICMCHTOB, IIOINIOIICHWIO WJIN BbI-

JICHUEM SHEPTrUU; BBINOJIHSAIOT PacyeTbl TEIIOBOIO
s derTa XUMUIECKUX PEAKITUH.

BreinonHs0T  3agaHus OHpCI{CJ’ICHHOfI CTCIICHHU

Crpoenue aroma. CTpoeHHE 3IIEKTPOHHBIX YPOK pe- tecT | CucTeMaTU3UpPYIOT 3HAHUS O IpaBHJIaX COCTaBlie-
000J104eK aTOMOB MEpBBIX 20 XMMHUYECKHX bnexkcun HUSL TpaQUUeCKuX 3JEKTPOHHBIX (HOPMYJIBI; Ompe-
« | PIEMEHTOB Ilepnonnueckoin cucremsr [[. M. JICNIAI0T MAaKCUMAJIbHO BO3MOMKHOE YHCIIO DJIEKTPO- |
5 | Menpgeneesa. I'pynmel u nepuost lepuosu- HOB HA DJHEPreTUYECKOM YPOBHE; XapaKTEPU3YHOT E é
o | 4eCKOW CHCTEMbI XHMHYECKHX DIEMEHTOB. TNOPAJIOK  3aIOJHEHHsS DJICKTPOHAMM SHepreTuue- | S 9
i @U3NYECKUl CMBICI MOPAJKOBOIO HOMEpa CKHX YPOBHEH U IIOJypOBHEH B aTOME. 5 S
XUMHYECKOIO JIEMEHTA. BpIMOnHAOT  3a7aHUs  ONPENEIICHHOM  CTEIECHH
Pa36op u pemenue 3agaHuii: CJI0KHOCTH.
Ooro-26
Ilepuonnueckuii 3axkon [[. M. Menneneesa. YPOK pe- tect | [loBTOpSIIOT (HOPMYNIHUPOBKY MEPUOIUYECKOTO 3a-
Ilepnonnueckas cucTeMa XUMHUYECKHX OIJle- ¢bnekcun KOHA; XapaKTEPHU3YIOT M3MEHEHUs paguycoB aTo-
« | MCHTOB . . MenpneneeBa. 3aKOHOMEPHOCTH MOB XMMHYECKHMX 3JICMCHTOB IO mepuozam A - | .
5 | I3BMCHEHUSI CBOWCTB aTOMOB XHMHYECKHX rpyIIaM MepruoaNIeCKOM TaOIHIIbL;. E =
& | 57IEMEHTOB M WX COCAWHEHHI HA OCHOBE II0- Boimonusttor - 3a7aHus  ONPEENICHHOW — CTENEHH | £ c;)
g noxenus B Ilepuonmueckon cucreme JI. H. CJIOKHOCTH. 5 S
MenpeneeBa U CTpOCHHUS aTOMA.
Paz6op u pemenue 3ananuii
Ooro-3,6
o Xumnueckue Gopmynsl. Muaekcel. Banent- YPOK pe- TecT | CpaBHUBAIOT MOHSTHE «BAJIEHTHOCTH» M «CTETEHb =
5 | HOCTb. CTENeHb OKUCIICHHUS XUMUYECKUX dJle- ¢bnexkcun OKHUCJICHUSA»; OINPENENSAI0T CTENEHb OKUCICHUS U E 5
= | MmeHTOB. BAJICHTHOCTB. o ;»
: Pa36op u pemenue 3agaHuii: BpINONHAIOT  3a7aHUsA  ONPENCIIEHHON  CTENEHHU 5 S
oro -4 CJIOKHOCTH.
Pusnueckrue U XUMUYECKUE SBICHUA. XUMHU- YPOK pe- tecT | OOOOIIAIOT 3HAHUS O KiIaccU(UKAUU XHMHUYe-
yeckue ypaBHeHus. Koaddummenrtsl. VYcio- baexcun CKHMX PEaKLIHW, PEaKIUHA COCAUHEHUS, PA3JI0KEHNUS,
| BHA 1 TpU3HAKM MPOTEKAHMSL XMMHUYECKUX 3aMEIIeHUs] W HOHHOro OOMEHa, OoOpaTHUMblE U SO
5 | peakuuid. 3aKOH COXPaHEHHs MacChl BEILECTB. HeoOpaTHMbIe PEAKIMH, K30 — U IHI0TEPMUUYECKUE E é
§ Knaccupukanuss XMMHYECKMX pEaKkUUi 110 PEaKIlMH; COCTABILIIOT YPaBHEHHA XMMHIECKHX pe- s 2
oo | PA3IMYHBIM IIPU3HAKAM: II0 KOJHUYECTBY H aKIMi, MTPOTEKAOIINX C IOTJIOIMIEHUEM WIIN BbIJE- 5 S
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JIEJICHUIO SHEPTHUH.
Pazb6op u pemenne 3ananuii:

CJIOKHOCTH.

oro-11,12
9 Knaccudukanuss HEOpraHM4eCKUX BEIIECTB. YPOK pe- tecT | OOOOIIAIOT ¥ CUCTEMAaTU3UPYIOT 3HAHUS O KIIACCH-
HomeHnknatypa HeOpraHMYeCKHX BELIECTB bnexkcun (uKay HEOPraHMYECKUX BEILECTB, XapaKTEPHBIX
(TpuBHaNbHAS U MEKIyHapoHas). Xapakrep- XMMHUYECKHX CBOMCTBaX OCHOBHBIX KJIACCOB HEOpP-
Hble XMMHUYECKHE CBOMCTBA OKCHJOB (OCHOB- TFaHUYECKHX BEIIECTB.
HBIX, aM(OTEPHBIX, KHUCIBIX). XUMHUECKUE BolnonHsAOT  3ajaHus  ONPEIENIEHHOM  CTEneHu
CBOICTBA OCHOBaHMI. XMMHUYECKUE CBOMCTBA CJI0KHOCTH.
= aM(OTEPHBIX THIPOKCUIOB AIFOMUHUS H Ke- >§ g
g | mesa (III). Xumuyeckue CBOWMCTBA KMCIIOT. g 2
2 | XapakTepHble XUMHYECKHE CBOICTBA COeii: S %
S | KOMIUIEKCHBIX (HAa TpHUMepe COEJUHEHHI O =
QTIOMUHUS U IIMHKA), CPEIHUX, KHUCIBIX,
OCHOBHBIX.
I'enernyeckas cBsI3b MEXIy KjaccamMH Heop-
TFaHUYECKUX COEAVHEHUN.
Pa30op u pemenue 3a1anuii:
ores-17,8,9,10, 21
10 [Tonyyenne okcuAOB (OCHOBHBIX, amdoTep- YPOK pe- tecT | OOOOIAIOT M CHUCTEMATH3UPYIOT 3HAHUS O CIIOCO-
HBIX, KHUCIOTHBIX). IlonydyeHue OCHOBaHMH. bnexkcun 0ax MOJyyeHHs] OCHOBHBIX KJIaCCOB HEOpraHuue-
ITomyuyenue u npumenenue kucnor. Ilomyde- CKHUX BELIECTB.
Z | HHMe coyiell (KOMIUIEKCHBIX, KHCIBIX, OCHOB- BbINONHAIOT  3a7aHus  ONPENEIIEHHOM  CTENEHU >§ £
% HbIX). OCHOBHBIE CTIOCOOBI MOTy4YeHHUs (B Jia- CJI0KHOCTH. z %
T | 60paTopuM) KOHKPETHBIX BEIECTB, OTHOCSH- ez
= | mEXCs K M3ydEHHBIM KIACCAM HEOpraHHYe- O =
CKHX COCIVHECHUH.
Pa30op u pemenue 3a1anuii:
oro -21
11 OOme Hay4yHbIE TNPHHIUIB XHMHUYECKOTO YPOK pe- TeCT | 3aKpeIvIsfioT 3HaHUs 00 OOIIMX HAayYHBIX MPUHIU-
Z | mpou3BOJCTBa (Ha MpUMEpE MPOMBIIIJIEHHOTO bnexkcun nax XMMHMYECKOro MPOU3BOJCTBA (HA MpHUMeEpe IMo- ’E g
% MOJTy4Y€HUs] aMMHUaKa, CEpHOM KUCIIOTHI). Jy4YeHHUs] aMMHaKa, CEpHON KHUCIOThI, METAHOJIA). z %
E Paz06op u pemenue 3a1aHuid. BeinonHAOT  3amaHUsA  ONPENENICHHOW  CTENEeHU g g
— CJIOJKHOCTH. O =
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12 CyIIHOCTh OKHCIIUTENBHO - BOCCTAHOBUTEIb- ypok pe- | TecT | OOBACHAIOT MPUYUHBI MPOSBICHUS OKUCIUTENBHO
w | HBIX peakuuid. Oxkuciutens. BoccranoBuTesb. baexcun — BOCCTAHOBUTE/IBHBIX CBOWCTB SJIEMCHTOB; COCTaB- | .
E Koppo3us MeTtamioB u crocoObl 3alIUThl OT JSI0T YpaBHEHUS IPOLIECCOB OKUCIIEHMS - BOCCTa- E s
o | Hee. HOBJICHHUS C YYETOM JIEKTPOHHOIO OasiaHca. & §
o | Pasbop u pemenne 3amanuit: BhIMONHAIOT  3a7jaHMs  ONPENeNIEHHOW  CTENeHU 5 S
oI -15,20 CJIO’KHOCTH.
13 TeroBoil 3¢¢deKkT XUMHUYECKON peaxkuu. YPOK pe- tecT | [IoBTOpSIOT MOHATUS «TEMIOBON 3PdeKT XumMuye-
Tepmoxumuueckue ypaBHeHHs. CKOpOCTh ¢bnexkcun CKOH peaklun», «<XMMUUYECKOE PAaBHOBECHUEY.
w | PEAKLIMH, €€ 3aBMCMMOCTb OT pa3jIMYHbIX BBINONMHAIOT  3a7aHusl  ONMPEIENCHHON — CTENCHHM | .
E ¢dakTopoB. OOpaTiMble U HeOOpaTHMBbIE XU- CJI0KHOCTH. E é
O | MHYECKHEe peakiuH. XHMHYECKOe PaBHOBE- g2
cn | cue. CMeIICHHE XHMHYECKOTO PaBHOBECHS 5 S
Mo JEeHUCTBUEM pas3nudHbIX (akTopoB. Pac-
YeT TEemI0BOro 3¢ (dexra peakium.
Pa360p u pemenne 3amaamnit OI'D.
14 DNEeKTpOIUTHYECKAs UCCOoLUanus. DIEKTpo- YPOK pe- TtecT | OOBACHSAIOT, IOYEMY PACTBOPHI BEIIECTB C MOHHOM
JUTBl U HEANEKTPouThl. Monbl. Katnonsl u baexcun U KOBAJICHTHOM MOJSIPHOM CBSA3BIO MPOBOIAT DJICK-
% AQHHOHBI. 3H€KT£)0JII/ITI/ILIECK8_$I JIMCCOLIMAITUS TPUYECKHUH TOK; XapaKTEpHU3yIOT C MO3ULMH TEOPHHU >§ %
= | KHCIIOT, LIeNoUeii 1 coneid. Peakiuu HOHHOrO SNEKTPONUTHYCCKON JIMCCOUMALMI CYUIHOCTh XH- | E E
T | oOmena. CuibHbIE U cllabble AIEKTPOIIHTHI. MHYECKUX PEAKLHid, MPOTCKAOIINX B BOJHOM cpe- | 2 F
= Pazb6op u pemenue 3a1anuii: Ie. O =
OoI'o-13, 14, 21 BpInoyHAOT  3amaHUsA  ONPENENICHHOM  CTENEHU
CJIOKHOCTH.
15| o | Maapomnus comeit. Cpena BOAHBIX PacTBOPOB: ypok pe- | Tect | OGOOLWAOT U CUCTEMATH3UPYIOT 3HAHKS O IpoLec- | s
§ : Kicl1as, HeHTpasIbHas, eN0Has. baexcun cax TUIPOJIU3a. } gﬂ% 5
w | Pa30op u pemenne sananuin OI'D. BrimonHstoT  3amaHusl  ONpEENIEHHOM  CTENeHU 5 = Z
— CIIOKHOCTH. 8
16 Ormnpenenenne XapakTepa Cpenbl pacTBOpa YPOK pe- tect | O600MIAIOT 3HAHUA O BUAAX KAYECTBEHHBIX DPEak-
KHUCJIOT W ILIEJIOYEH ¢ NMOMOUIbI0 MHAMKATO- ¢bnexkcun Uil Ha HEOpPraHUYECKHE NOHBI.
Z | poB. KauecTBeHHblE peakuMM Ha HOHBI B BoinonHsAOT  3ajaHus  OMPENENIEHHOM  CTeneHu >§ g
% pactBope (XJopui-, cyiubpar, KapOOHaT-, CJI0KHOCTH. z %
= | docdar-, THIAPOKCUA- UOHBI; HOHBI AMMOHHUS, S Z
= Oapus, cepeOpa, KanbLus, MEAM U IKele3a). O =

KadecTBeHHble peaknmuu Ha Tra3000pa3HbIC
BellecTBa (KUCIOPOJI, BOJIOPOM, YIJICKUCIIBIN
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ra3, aMMHaK).
Pazb6op u pemenne 3ananuii:

oro -17
17 XHUMHUYECKOE 3arpsA3HEHUE OKPYKAOLIEH cpe- YPOK pe- TtecT | CucTeMaTU3UPYIOT 3HAHUS O BIMSIHUM aHTpoOIore-
E Il U ero mocnenctsus. [Ipobnema Ge3omac- baexcuu HOBOTO (hakTOpa Ha 3arps3HEHUH OKpPY>Karolei >§ >
5 | HOrO HCIONB30BAHMS BEIIECTB i XUMIYECKUX CpEJIbL. z %
: peakilyii B IOBCEAHEBHOM KU3HU. BeinonHsoT  3amaHuMs  ONPENETEHHONW  CTENEHH | 2 z
— | Pa30op u penienue 3ajaHuil: CJIO’)KHOCTH. O =
ors-1e6,19
18 OO0mas xapakrepucTuka HeMeTawioB. [V A — YPOK pe- tecT | OOOOIIAOT M CHCTEMATU3UPYIOT OOIIHUEe CBOHCTBA
VII A rpynm B ¢Bs3U ¢ UX nosioxeHueM B le- baexcuun HEMETAJUIOB U Pa3bsCHSIOT UX HA OCHOBE MPEJICTaB-
PHOIUYECKONW CUCTEME XUMHYECKHX 3JIEMEH- JICHUH O CTPOCHUHU aTOMA; HA3bIBAIOT OOJIACTH TPH-
toB JI. . MenneneeBa U OCOOEHHOCTSIMU MEHEHUS BaXKHEUILINX HEMETAJIOB.
w | CTpoeHust ux aromoB. OOImMEe XHMUYECKHE BBINONMHAIOT ~ 3a7aHusl  ONMPENENCHHON — CTEHeHHM | .
E CBOMCTBA HEMETAIJIOB. XHMHUYECKUE CBOM- CJI0KHOCTH. E é
O | CTBa HEMETAILIOB: BOJOPOJIA, KHCIOPOAa, Ta- g9
oo | JIOTCHOB, Cepbl, a3ora, (ocdopa, yriepoxa, 5 S
kpemHus. [lonydyenue xucnopona, Boaopoja,
aMMHMaKa, YIJIEKUCJIOrO Ta3a, HU3y4YeHHE HX
CBONCTB.
Pa3bop u pemienue 3a1anui:
Oorn-8,9,10
19 XapaKkTepucTUKa TMEpPEXOJIHbIX 3JIEMEHTOB YPOK pe- TECT | 3aKpEIUIAIOT 3HAHUS O CBOMCTBAaX MEPEXOAHBIX dJIe-
% (Menm, MHKA, XpoMa, KeJlie3a) MO0 UX IMOJIo- bnexcun MEHTOB (M€, IIMHKA, XpOMa, JKelie3a). ’E >
= | xenuto B Ilepuonmueckoil cucTeme Xummye- BBINONHAIOT  3a71aHus  ONPEIENCHHON  CTENeHH | T i,:j
om\ ckux anemeHToB J[. M. MenneneeBa u oco- CJI0KHOCTH. = z
— | OEHHOCTSIM CTPOCHHUS UX aTOMOB. O =
Paz6op u pemenue 3aganuii OI'D.
20 O6mas xapakrepuctuka metamios [ A — IIT A YPOK pe- tect | CucTeMaTU3upyloT U 0000LIAI0T 3HAHUS O METall-
= | TPYIII B CBSA3U C MX MOJIOKeHUEM B Ileprou- baexcun JIaX TTaBHBIX M MOOOYHBIX MOATPYII MEPUOAMYE- | .
E YECKOW CHCTEME XMMHYECKHMX 3JIEMEHTOB Jl. CKOM CHCTEMBbI; XapaKTepU3yIOT OOIue CBOHCTBa E é
o | M. MenzneneeBa u 0COOCHHOCTSIME CTPOCHHS METaJIOB M Pa3hiCHSAIOT MX Ha OCHOBE NPEICTaB- | S« O
S | MX aToMoB. XapakTepHble XUMUYECKUE CBOM- JIEHUM O CTPOEHHUU aTOMOB METAJLJIOB, METAJIMYE- 5 S

CTBa MNPOCTBIX BCIICCTB — MCTAJJIOB: IICIO0Y-
HBIX, IIICIO0YHO3CMCJbHbBIX, MAardusa, ajro-

CKOM CBSI3M M METAUIMYECKOW KPUCTAIIIMYECKOMN
pellIeTKe; WIUIIOCTPUPYIOT MPUMEpPaMU  CIOCOObI
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MHHUS, IEPEXOIHBIX METAJUIOB (MEIU, INHKA,
xpoma, kenesza). Ilonstue o MeramTypruu:
o0111e crnoco0bl MOTY4YEeHUsI METAJIIOB.
Pazb6op u pemenne 3a1anuii:

0oro-8,9, 10

MOJy4YEHUS METAJIOB.
BeimonHsAOT  3amaHus  ONPENENICHHOW  CTENeHU
CIIOKHOCTH.

21 CTpoeHue BelecTBa. JIEKTPOOTPHULIATENb- YPOK pe- tect | CUCTEeMaTU3UPYIOT 3HAHUS O BHAAX XUMHUYECKOH
HOCTh. KoBasieHTHass XuMHuecKas CBs3b, €€ baexcun CBSI3U.
Z | pa3sHOBUAHOCTH U MEXaHU3MBbl 0Opa30BaHUS. BreimonHst0T  3a7aHUS  OMPE/ICNICHHON — CTETeHU >§ g
% XapaKTepuCTUKU KOBAJIGHTHOM CBA3M (TOJISIP- CIIOXKHOCTH. z %
T | HOCTb M 2Heprus cBs3u). MonHas cBs3b. Me- ==
QN | Tamimyeckas cBsi3b. BogoposHas CBsA3b. O =
Pazb6op u pemenne 3a1anuii:
Ooro-5
22 Teopusi CTpoeHHS OPraHUYECKHX COEIUHE- YPOK pe- tecT | [IOBTOPSIIOT OCHOBHBIE TOJOKEHUS TEOPUH CTPOE-
HUU: TOMOJIOTUSI U U30Mepus (CTPYKTypHas U baexcun HUS OPTaHUYECKUX COCIUHEHUH; Kiaccuukarmio
MpPOCTpaHCTBEeHHAs). B3auMHoe BiusiHue aro- OpPraHMYECKUX COEIMHEHUH; MpaBuiia COCTABICHUS
= | MOB B MoJieKysax. ThIIbI CBA3€H B MOJIEKYJIax Ha3BAHUM OPraHUYECKHUX BEIIECTB. = e
E OpraHMYecKUx  BemecTB. [uOpunuzanus BoinonHsAOT 3amaHus  OMPEIENIEHHON  CTeneHu E é
Q | aTOMHBIX opburaneir yriepoxa. Panukain. CII0’KHOCTH. g2
Q OyukiuoHanbHas rpymnmna. Kinaccudukarms ‘O: S
opraHuyeckux BemecTB. Homenknatypa op-
raHUYeCKUX BEIECTB (TpUBHAIbHAS U MEXK-
JlyHapojHast).
Pa360p u penieHne 3a1aHuii.
23 OcHOBHBIE CTIOCOOBI MOIYYEHUS YTIEBOAOPO- YPOK pe- tecT | OOOOIIAIOT M CHUCTEMATH3UPYIOT 3HAHUS O CIIOCO-
noB (B saboparopuu). OCHOBHBIE CITOCOOBI baexcun 0ax Moy4YeHus BAXKHEHUIIIUX YTIIEBOJIOPOIOB.
% MOJy4€HUs  KUCIIOPOACOAEPIKAIIMX OpraHy- BrimonHstoT  3amaHusl  ONpEENIEHHOM  CTENeHU >§ >
5 | 4eCKHX COCIMHEHMM (B mabopartopun). Bax- CJIO’)KHOCTH. z %
T | HelIIMe CrocoObl OMyYeHUS AMHHOB U aMHU- 2 z
Q| HOKHCIOT. [IpupoaHble MCTOYHUKH YTIIEBO- O =
JIOPOJIOB.
Pa360p u penieHne 3a1aHuii.
24 XapakTepHble XUMHUYECKUE CBOMCTBA yTIiIeBO- YPOK pe- tect | CUCTeMaTH3UPYIOT 3HAHUS O XUMHUYECKUX CBOM-
JIOPOJIOB: aJKaHOB, IMKJIOAIKAHOB, AJIKEHOB, (baexcuu CTBaX Ba)KHEHIIMX YTJIEBOJOPOJIOB. >

24 uene-

JAUCHOB, AJIKMHOB, apOMATHYCCKUX YTJICBOJ0-
poaoB (O0eH30j71a U TOMOJIOTOB O€H30J1a, CTH-

BpInoNHAIOT 3ajaHUsA  ONPENEJICHHOW  CTENEeHU
CJI0KHOCTH.

Onop-
HbIN
KOHCIIEK
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pona), MmpeneabHbIX OJHOATOMHBIX M MHOTO-
ATOMHBIX CIIUPTOB, (PEHOIIA, aNTbJIETHIO0B, Kap-
OOHOBBIX KHCJOT, CIOXHBIX 3()HPOB, aMHHOB
1 aMUHOKHCIIOT.

Pa30op u penieHue 3a1aHui.

25 buonornueckn BakHbIE BelIECTBA: OCIKH, YPOK pe- tecT | [loBTOpAIOT CBOWCTBA OMOJOTHYECKH Ba)KHBIX Op-
w | JKUPBI, YIIEBOIbI (MOHOCAXAPH/IbI, AUCAXAPH- ¢bnexkcun TFaHUYECKUX COEIUHEHUH. =
E IIbl, TIoJMcaxapubl). BeicokoMounekyssipHbie BolnonHsAOT  3ajaHus  ONPENENIEHHOM  CTereHu E 5
O | coequHeHHs. Peakuun noaMMepu3aiy 1 1o- CJI0KHOCTH. & Q;)
\y | JIMKOHJICHCAIIH. [Tomumepsl. Tlnactmaccsl. 5 S
Bonokna. Kayuyxkun.
Pa360p u penienne 3a1aHuii.
26 | 4 | B3auMocBs3b OPraHMYECKHX COCAMHCHUI. YPOK pe- TecT | CHCTeMATH3HMPYIOT 3HAHHS O B3aHMOCBS3M OpPraHH- | s
& o [IpumeHeHre W3YYEHHBIX OPraHUYeCKUX U baexcun YECKHUX U HEOPTraHUYECKUX BEUIECTB. g8 £
\E " HEOPraHMYECKHUX BEIIECTB. BBINONHAIOT 3a7aHUs  ONPENCICHHOM  CTENECHHU 5 = =
A | Pa30op u perieHue 3ajaHui. CJIOKHOCTH. =
27 IIpuroroBneHue pacTBOpPOB C OINPEAECICHHOU YpOK pe- | pemie- | Mcronb3yroT IpU pElIEHUMM PACUETHBIX 3a7ad IO
MaccOBOW JI0JIE pPacTBOPEHHOI'O BELIECTBA. ¢bnexkcun HUE | XUMHUYECKUM (opMylaM U ypaBHEHHMSM IOHSATHUA
[IpoBenenue pacueToB Ha OCHOBE (QOpMyJ U 3aa4 | «MOJIb», «KOJMYECTBO BELIECTBA», «Maccay, «Mo-
YpaBHEHUH peakuuil. Beruncinenue maccoBoit JIIPHAs Maccay, «MaccoBas JO0Js 3JIEMEHTA B Belle- |
% J0I PaCTBOPEHHOIO BELIECTBA B PAacTBOpE. CTBE», «MaccoBas J0Jsl paCTBOPEHHOT'O BEILIECTBAY. % 3 .
= | Boruncienne MaccoBod J0JM XMMHYECKOrO = 5 S
T | oeMeHTa B COeIMHEHUHU. PacueTsl ¢ UCIOIb- © E s
& | 30BaHMeM  moHsTHIt «PacTBOPUMOCTBY, E =
«MaccoBasi J10J BellecTBa B pacTBope». Pac-
4yeThl MaccoBOM J0JM (Macchl) XUMHUYECKOTO
COEJIMHEHUS B CMECH.
Pa36op u pemenne 3amanuii: OI'D —16, 18, 22
28 Pacuetsl Macchbl BeriecTBa Wik 00beMa ra3os YpOK pe- | pemie- | I[Ipon3BoAsT pacyeTsl IO ypaBHEHUSAM XUMHUYECKHUX
10 U3BECTHOMY KOJINYECTBY BELIECTBA, Macce ¢bnexkcun HHME | pEaKUWi; ONMPEAENAIOT IOHATHE IIPUMECH», COOT- |
Z | wim 00beMy OJHOrO M3 Y4YacTBYIOIIMX B pe- 3a/la4 | HOCAT €ro ¢ OOIIMM IUTAHOM PELICHUS 3a4a4u. = =
% akuuu BemecTB. PacyeTrsl Maccel (00bema, i z E{
T | KOJIMYECTBA BEILECTBA), IPOAYKTOB PEaKIIUH, S qE) s
& | ecin 01HO U3 BELECTB 1aHO B U30BITKE (ume- E i

er npumecu). Pacuersl maccel (00bema, Ko-
JMYECTBA _ BEIIECTBA), NPOJAYKTa PEAKLUU
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€CJIM OJHO M3 BEUIECTB JAaHO B BUJE pPacTBOpa
C OIPENEIEHHON MacCOBOM J0JIE€H PaCTBOPEH-
HOTO BEILECTBA.

Pazb6op u pemenne 3a1anuii:

oro -22

29 Pacuersl 00BEMHBIX OTHOIIEHWUW Ta30B MpPH YPOK pe- | peute- | Mcnonb3yroT mpu pelIEHMH PAacYeTHBIX 3aaad o |
2 | xumuueckux peakuusax. Pacdersl maccoBoit baexcun HHe | XUMuueckuM (OpMyIaM M YpaBHEHUAM MOHATUS | S =
% Wi 00bEMHOM J0JIM BbIXOJA MPOJYKTa peak- 3aa4 | «MOJIb», «KOJIMYECTBO BELIECTBA», «Maccay, «MoO- i 58
T | LMK OT TEOPETUUECKH BO3MOXKHOTO. JspHas Maccay», «TEOPETHYECKUH BBIXOJ NPOAYKTa | O GE)i 3
Q Pa30op u pemenue 3a1anui. peakuum», «IPaKTUYECKUIl BBIXOA MPOAYKTa peak- E A
LAWY,
30 | « | YcraHoBieHHE MOJICKYJISAPHOW W CTPYKTYyp- ypok pe- | peme- | Omnpenensror cnocoObl AEHCTBUH B paMKax Mpeio- |,
S | HOM (hopMyII BelecTBa. ¢bnexkcun HUE ’KEHHBIX YCIIOBHii, KOPPEKTUPYIOT CBOM JEHCTBUA B | S QE)I 9
é( Pa30op u pemenue 3a1anui. 3aa4 | 3aBUCUMOCTH OT CHUTYyallMW; OLICHUBAIOT IPaBUJIb- § g =
= HOCTB BBITIOJTHEHUS y4eOHOM 3a7jaun, cCOOCTBEHHbIE E E
BO3MOYKHOCTH €€ pelICHUSI.
31 [IpuroroBnenue pacTtBopoB. PemeHue skcne- YPOK pe- | pemie- | Y4acTBYIOT B IIOCTAaHOBKE J1aDOpPAaTOPHOIrO JKCIe- |
2 | puMeHTaNBHBIX 3a1a4 o Temam «Hemerasibl (baexcuun HHe | pUMeHTa; cOOJIONAIOT NpaBuia TeXHUKH Oesomac- | 5 =
% V — VII rpynn u ux coeauHeHus»; «MeTtaibl 3aad | HOCTH; IE€JaloT BBIBOALI B XOI€ HaOIIOIEHHSA 3a i = cE
T | M UX COCAUHCHU. HKCIIEPUMEHTOM. < GE)i S
& | Pa36op u pelieHne 3a1aHui: z =
Or'o—-23,24
32 | . | Bomonnenne KUM YPOK tecTu- | OnpenensioT crnocoObl ACWCTBUI B paMKax MpeJyio- 20y
E Ooro (1-8) pa3Bu- pOBa- | JKEHHBIX yCJIOBUH, KOPPEKTUPYIOT CBOU JCHUCTBUS B g E o
2 BAaIOILIETO HHC | 3aBUCHMOCTH OT CHTYalHH; OLCHHMBAIOT MPABHIb- | £ S 2
N KOHTpO- HOCTb BBITNIOJTHEHHs y4eOHOM 3a/1auu, COOCTBEHHBIE é% E g
s BO3MO>KHOCTH €€ PELLICHUSI.
33 | « | Bomonnenne KUM YPOK tectu- | OnpenenstoT cnocoObl IEUCTBUI B paMKax MPeIo- 2oy
E OoIa (9-16) pa3Bu- poBa- | XKCHHBIX YCIOBUM, KOPPEKTHPYIOT CBOM JICUCTBHUA B | = E 2
@ BAIOIIETO HHC | 3aBUCHMOCTU OT CUTYalHH; OLCHUBAIOT MPABUIb- | & S 2
0 KOHTpO- HOCTh BBITIOJTHEHHUsI Y4eOHOM 3a7auu, COOCTBEHHbIE l;‘é E g
ast BO3MOYKHOCTH €€ pelICHUsI.
34 | 4 | Bemonuenne KUM YPOK tecTu- | OnpenenstoT cnocoObl IeUCTBUN B paMKax Npeio- |
> o OID (17 —24) pa3Bu- poBa- | )KEHHBIX YCJIOBHI, KOPPEKTUPYIOT CBOU JCUCTBUS B E = %
i i BAaIOILIETO HUE | 3aBUCUMOCTU OT CHUTYyallMH; OLIEHUBAIOT IMPaBUJIb- é =) 5
“ KOHTpO- HOCTb BBINIOJTHEHHs y4eOHOM 3a/1au, COOCTBEHHBIE

N
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BO3MOXXHOCTH €€ PCIICHUAA.

Hroro
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