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Paccmotpeno IIpunsaTo

Ha 3aceJlaHHH IIPeJIMETHO NHKJIOBOH KOMHCCHH 1eJarornueckiM COBETOM
IIpoToxoi Ne 9 ot 05 anpens 2024 . AKaJIeMHYIeCKOT0 KOJLIeKa
IIpencenarens IIIK Kynenko A.A. ITpotokoax Ne 9

3aB otenenneM bopeii T.B. ot 05 anpens 2024 1.

PabGouas mporpamma paspaboTaHa Ha OCHOBE OCHOBHOM Mpo(hecCHOHAIBHOM
00pa30oBaTeNbHON MPOTPaMMBI  CPEIHETO MPOQPECCHOHANBHOTO 00pa30BaHUS MPOTPAMMBI
NOJrOTOBKM  CIELMAINCTOB CpelHero 3BeHa, cnenuanbHocTH 10.02.05 OOecneuenue
nH(GOPMallMOHHON 0€30MacHOCTH aBTOMATHU3HPOBaHHBIX cucreM, DenepanpHOro 3akoHa
Poccutickoit @eaepamuu ot 29 aexadps 2012 1. Ne 273- @3 O6 obpazoanuu B Poccuiickoit
Oenepanun (penakmaust ot 25.12.2018 r.) u TpedoBanuit ®I'OC cpegnero npodeccnoHaIbHOTO
oOpazoBanus (mpuka3z ot 09.12.2016r. Ne 1553 O6 ytBepxaeHun QenepaibHOTo
rOCyJIJapCTBEHHOT'O 00pa30oBaTEIbHOIO CTaHAApPTa CPEIHEro Mpo(decCHOHATIBLHOIO 00pa30BaHUS
o CHEIHAIbHOCTH 10.02.05 Obecnieuenue UH(POPMALMOHHON 0e30MacHOCTH
aBTOMATU3UPOBAaHHBIX cucTeM (3apeructpupoBaHo B Muntocte Poccun 26 nexadbps 2016 r. N
44938) TexHudecKoro mpoduist mpopecCHoHaATHFHOTO 00pa3oBaHUs.

Copep:xaHue MpPOrpaMMbl peaju3yeTcsl B MPOIECCe OCBOCHUS CTYJEHTaMU OCHOBHOM
npodeccuoHaibHON 00paszoBarenbHON TporpamMmsel 1o cneruainbHocTr 10.02.05 Ob6ecnieuenue
nHGOPMAIIMOHHON OE30MaCHOCTH aBTOMATHU3WPOBAHHBIX CHUCTEM TEXHUYecKoro mpoduis (Ha
6a3e OocHOBHOro oOmero oOpazoBanusi) B coorBercTBUM ¢ TpeboBanusmMu PI'OC CIIO Ha 2
Kypce (ax) Bo 4 cemectpe (ax).
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Kum T. W.

AxnmonepHoe 00mecTBo «OnbITHOE KOHCTPYKTOpcKoe Oropo «Mkap» reHepaabHBIN AUPEKTOP

Kaukosckuii A.H.

Texunueckuit tupextop OO0 «Drroxen UT» r. Kpacnonap,

Harouwnii P.I1



COLAEPXXAHUE

1. CtpyxkTypa nporpamMmMsl 00111e00pa3oBaTenbHON yUeOHON AUCIUIIIMHBL XUMHUS .....eeuveeerenreneennnenn. 2
1.1 TIOACHUTEIBHASL BAIHMCKA...c.uveeureenireureeteeauteetteeateenueesateesseeeaseenseesaseenbeeeaseenseesaseenaeeenneesneesnseenaeeenne 2
1.2 O6mas xapakTeprcTHKa 00111e00pa3oBaTeNbHON YUCOHONW AUCIUIITHHBL XUMHUS «....veevvereeeneennene. 2
1.3 MecTo o01ieo0pa3oBaTenbHON yueOHONW TUCIUITIIMHBI XUMHUS B YIEOHOM IUIAHE .....evvenveeneennnene 4
1.4 ®opMupoBaHU€e TMYHOCTHBIX PE3YJITATOB BOCIIUTATEIBHON paOOThl O0YUAIOIIHUXCSL......c.eveeneen.. 4
1.5 Pe3ynbTaThl OCBOEHUS 00111€00pa30BaTENbHON YIEOHON JUCIUTUTUHBL XUMUS ....eeevveeneeeeneeenneenn 5

1.6 KonnyecTBO 4acoB Ha OCBOEHHE NMPOrpaMMbl 00111€00pa30BaTeIbHON YyUeOHON AUCIUIIITMHBI

DG 1Y 1 S SO O T OOOO SO OUP PRSP PP TOPPPORTPPRRRPPRO 6
2. CtpyKTypa ¥ COACpKaHUE YUCOHOMN TUCIUTITIHBI XHMUS ...c.vvenrernrenieereentenieenieeeenieenseesesieensesneenne 7
2.1 O6bem 001Ie00pazoBaTEIHLHON YUeOHOM AUCIUTUTUHBI X UM  BUIbI y4eOHOU padoTHI.......... 18

2.2. TemaTudeckuii 1i1aH 1 coiep>kanne o01eoOpa3oBaTebHON y4eOHON TUCIUIUTAHBI XUMUS .... 19

2.3 ObpazoBaTenbHbIE TEXHOJIOTHH, UCTIOJIBE3YEMBbIC TIPU TTPOBEICHUH Ay IUTOPHBIX 3aHATHH .......... 22
2.4 OuEHOYHBIE CPEACTBA U KOHTPOIBHBIE BOTIPOCHL. ..c.uuvteeirreeireeaireeeireesireesureesnreesureessseeessseeens 29
2.5 DOH/T OLECHOUHBIX CPEIICTB. ¢ uvveeeurrreeereessureesureesnseeesseeesseeessseesssseesssseesssseesnnseesssseessseesssseesseeenns 30
3.YcnoBus peanuzanyu o01e00pa3zoBaTeIbHON yUeOHON TUCTIUTUTUHBL XUMUS ....veevvveenieenereeeeenneenns 27
3.1. TpeboBanus K MUHIMAJILHOMY MaTEPUATbHO-TEXHUYECKOMY OOCCTICUCHHIO .......eeereveeerereeennnenns 37
3.2 NHDOPMAITMOHHOE OOCCTICUCHUE OOYUCHU ... .eenvienereentiesureanteesiteeseesueeeseesnseenseesnseenseesnseenseesnsens 40
3.3 [lepeyeHb HHPOPMAIMOHHBIX TEXHOTOTHH ...c.vvvevreeurieereeteenseeeseenseesseesseesseesseesseesseessessseesses 40

3.4 YcnoBusl peai3aiyy MPOrpaMMBI JIJIsl 00yJYaONIUXCs MHBAIUIOB U JIUI] C OTPaHUICHHBIMU

BO3MOMKHOCTSIMHE 3ITOPOBBS «.cuevvveeeeirreeeeaureeeeasntseeessassseesssasseeesasssseeesssssseesssssseessssssseessssssseesssssseessnnns 41

4. XapakTepruCTHKa OCHOBHBIX BHJIOB JIEATEILHOCTH 00YyYaIOLIMXCS 10 00111e00pa3oBaTeIbHON

YAICOHOM JIUCTIMTITITHE XFIMEIST ...vvevvveenteeereenseensseanseensseenseesssesnseenssesnseesseesnseenseesnseenseesnsesnseesssesnseessen 43

5.KoHTpob ¥ OlIeHKa pe3yJIbTaTOB OCBOCHUS 00111€00pa30BaTeIbHON yUeOHON AUCITUTUTHHBI



1. CTpykTypa nporpamMmMsbl 00111e00pa30BaTeIbHON Y4eOHOH TUCHUILITUHBI XUMHS

1.1 IosicHuTeEILHASA 32AIIHUCKA

[IporpamMma oO0mmeoOpazoBaTenbHON y4eOHOW NUCHMIUIMHBL «XHUMUS» MpeJHa3HAYeHa IS U3y4YCHHUs
XUMHH B TpodeccHoHaTIbHBIX 00pa3zoBaTenbHBIX opranuzanusax ClIO, peanusyiommx o00pa30BaTENbHYIO
IporpaMMy CpefHero oOmero o0pa3oBaHHS B IIpelelax OCBOCHUS OCHOBHOW Mpo(ecCHOHATbHON
oOpasoBarenbHoi mporpamMbl CIIO (OIIOIT CIIO) Ha 06a3e OCHOBHOIO OOIEro OOpa3oBaHUS IPH
HOJTrOTOBKE KBATU(HINPOBAHHBIX pab0ounX, CIyKalliX, CIEIMAINCTOB CPEAHET0 3BEHA.

[Iporpamma paspabotana Ha ocHOBe TtpeboBanuii @DI'OC cpegnero obmero oOpazoBaHus,
NPEABABISIEMBIX K CTPYKTYpE, COACPKAHHUIO U pe3yiIbTaTaM OCBOCHMS Y4EOHOM MUCHUIUIMHBI «XUMHS», B
COOTBETCTBHHU ¢ PekoMeHIauusIMu 1o OpraHu3alyy MOJyUYeHUs] CPpeJHEro oomero oopa3oBaHus B mpeaeaax
OCBOCHHUSI 00Pa30BaTEIbHBIX MPOTPaMM CPEIHEro MpodecCHOHAIFHOro 00pa3oBaHMsA Ha 0a3e OCHOBHOI'O
obuiero oOpasoBanus, C y4eToM TpeboBaHmii monoxkeHus «O pa3zpaboTke paboumx Mporpamm

00111e00pa30BaTeIbHBIX yYEOHBIX IHUCIUILUIMH OCHOBHOM Npo(decCHOHalbHON 00pa3oBaTeIbHON

HpOTrpaMMBbl CpeIHETro NMPO(HeCcCHOHAIBHOTO 00Pa30BaHUS.

1.2 O0mas xapakTepucTHKa 001meo0pa3oBaTe/IbHONH Y4eOHOM TUCHHUIIIMHBI XHMUS

XuMUsL — 3TO HayKa O BEIIECTBaX, UX COCTaBE M CTPOCHUH, CBOICTBAX M MPEBpAIICHHIX,
S3HAYCHHUU XHUMHUYCCKUX BCHICCTB, MATCPUAJIOB U TPOLECCCOB B HpaKTquCKOﬁ ACATCIIBHOCTU
YeIIOBEKa.

Conepxanne 0011€00pa30BaTEIPHON YUE€OHOW ITUCIUIIIMHBI «XUMHUS» HAMpaBICeHO Ha
YCBOCHHE OOYyYaroIIMMHCS OCHOBHBIX TMOHSATUHN, 3aKOHOB U TEOPUI XMMHHU; OBJIAJCHUE YMEHHUSIMU
Ha6JIIOI[aTB XUMHYCCKUC SABJICHUSA, TPOBOAUTH XUMHWYECKHUHU OKCIICPUMCHT, IMPOU3BOAUTL PACUCTHI
Ha OCHOBE XUMUYECKUX (DOPMYJI BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHI.

B mporecce u3yuenuss XuMun y o0ydaromuxcsi pa3BUBAIOTCs MO3HABATEIbHbIE MHTEPECHl U
MHTEIJICKTYallbHbIe CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITENIbHOM MPHOOPETEHUH 3HAHHUM 0
XHUMHHU B COOTBETCTBHUU C BO3HHUKAIOIINMU KXKU3HCHHBIMU HpOGHGMaMI/I, BOCIIUTHIBACTCS GepemHoe
OTHOIICHHA K IMPHUPOAC, MOHUMAHNEC 300PpOBOIO 06p333 KH3HU, HCO6XO[[I/IMOCTI/I OpeaAynpeCIKIACHUA
SBJICHUW, HAHOCAIIMX BpEd 30POBBIO W OKpyxatomed cpeae. OHM OCBaMBAIOT MPUEMBI
rPaMOTHOTO0, O€30MaCHOTO MCIOJIB30BaHUS XUMHUYECKIX BEIECTB U MaTepUasoB, MPUMEHIEMBIX B
6I>ITy, CEJILCKOM XO3SIMCTBE U Ha IMPpOnU3BOACTBC.

[Ipu cTpykTypupoBaHuu coepxaHus oOueo0pa3oBaTeaIbHON YUeOHON IUCHMIUIUHBL IS
npoeCCHOHANIBHBIX ~ 00pa30BaTENIPHBIX  OpPTaHM3alldi,  peaju3yIomuX  00pa3oBaTEIbHYIO
nporpaMmmy cpeaHero oomero oopazosanus B npeaenax ocsoenust OIIOIT CITO na 6a3e 0cHOBHOTO

o0miero oOpa3oBaHusl, YYUTHIBAJIach OOBEKTHBHASI PEAIbHOCTh — HEOOJBIIONW 00BEM YacoB,



OTHYIICHHBIX HAa MW3yYeHHE XHMHUH W CTPEMJICHHE MaKCUMaJbHO COOTBETCTBOBAThH WAEAM
pa3BuBatomiero o0yuyenus. IloaTomy TeopeTndeckre BONPOCH MAaKCUMAaIbHO CMELICHBI K Hadaiy
W3yYeHUs TUCHUTUIMHBL, C TEM YTOOBI MOCIEAYIONNA ((aKTHIECKUH MaTepHuaj pacCMaTpUBaiIcCS Ha
OCHOBE U3yUYECHHBIX TEOPHUU.

Peanuszanust negyKTHBHOTO TOAXOJAa K MU3YYCHUIO XUMHHU CIIOCOOCTBYET Pa3BHTHIO TaKUX
JOTMYECKUX ONepaluii MBIIUICHUS, KaK aHaJlIu3 M CUHTE3, 0000IIeHHEe M KOHKpETH3alus,
CpaBHEHHE U aHAJIOTHsI, CACTEMAaTH3aNNs ¥ KJIACCU(PHUKAINS U JIp.

N3yyenne xuMuu B MPO(ECCHOHATBHBIX 00Pa30BATEIBHBIX OPTaHU3ALMUAX, PEATH3YIOIINX
00pa3oBaTeNBHYIO MIPOrpaMMy cpeHero obrero odpaszosanus B npeaenax ocsoenust OIIOIT CITO
Ha 0aze OCHOBHOIO 00IIero oOpa3oBaHMsA, UMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT MPOQuIIs
po¢eCCHOHATHLHOTO 00pa30BaHus. JTO BBIPAYKACTCSA B COJACPKAHUN O0yYEHUS, KOJTUIECTBE YacOB,
BBIZICTISIEMBIX Ha M3y4YCHHE OTIEIBHBIX TEM HPOTPaMMBbl, TIIyOMHE WX OCBOCHHS OOydYalOIIMMHUCH,
o0beMe M XapakTepe MPaKTUYECKUX 3aHATHUH, BHJAX BHEAYIUTOPHOW CaMOCTOSTEILHON pPaOOTHI
CTY/ICHTOB.

ITpu ocBoennu npodeccuii CIIO u cnenmansaocTedt CI1O ecTrecTBEeHHO-HAYYHOTO PO
npodeccuoHaIbHOTO 00pa30BaHus XUMUs n3ydaercs Ha 6azoBoM ypoBHe DPI'OC cpennero oOrero
obpazoBanus, npu ocBoeHnu npodeccuit CIIO u crnenmanprocTeid CIIO TeXHUYECKOTo MpoQHIIs
npodecCHOHATBLHOr0 00pa30BaHusl XUMHUS H3ydaeTcsi Oojee yriryOiIeHHO Kak npoduibHas yueOHas
JMCITUTIIMHA.

[Ipu ocBoenun mnpodeccuit CIIO u cnemmanpHOcTe CIIO coruaabHO-35KOHOMUYECKOTO
npoduns, cneumansHoctelr CIIO rymanurapHOro mnpodmis paccMaTpuBaeTCs XHMHUYECKHUH
KOMITOHEHT €CTECTBEHHO-HAy4YHOT0 00pa30BaHus B Mpeienax U3ydeHus: yueOHOM JUCIUIUINHBI
«EcrecTBo3nanue» mnpeametrHoit ooOnactu «EctectBennsie Hayku» PI'OC cpemHero obmiero
o0Opa3oBaHUsI.

Cneunduka W3y4eHUS XHMUH TP OBIAJCHHM TNPOPECCUSIMH M  CICHHATBHOCTIMH
TEXHUYECKOTO MpOopuiIs OTpakeHa B KaxkJol TeMe pazzaena «CoaepxaHue y4eOHON TUCIMITITMHBD)
B pyOpuke «[IpodwmnbHbie W TpPOPEecCHOHATHHO 3HAYMMBIE JIIEMEHTHI COJCPXKAHUM». ITOT
KOMITOHEHT pealu3yeTcss NpH WHIUBUIYaJIbHOW CaMOCTOATENBHON paboTe oOydarommxcs
(nanucanuu pedepaToB, MOATOTOBKE COOOIEHWH, 3allMTe MPOEKTOB), B IMpolecce Yy4eOHOM
JeSITEIbHOCTH TI0/1 PYKOBOJACTBOM INpenojaBaTess (BBIMOJHEHUH XMMHYECKOTO SKCIIEPUMEHTa —
71a00paTOPHBIX OMBITOB U MPAKTHYECKUX PabOT, PEHICHUH MPAKTHKOOPUEHTHPOBAHHBIX PACUETHBIX
3a/1ay u T.1.).

B comepxaHum  y4eOHOH  AMCHMIUIMHBI JUIS ~ €CTECTBEHHO-HAYYHOTO  TpOduIIs
npoeCCHOHATBLHO 3HAYMMBII KOMIIOHEHT HE BBIIEJICH, TaK KaK BCE €ro COJEp)KaHHE SBIISETCS

npOopHIEHO OPUEHTUPOBAHHBIM M HOCUT MPO(ECCHOHATBHO 3HAYMMBIN XapakKTep.



B npouecce m3yueHus XMMHUHU TEOPETHUUECKUE CBEIICHUS JIOMOJIHSIOTCSA JEMOHCTPALMIMM,
7a00paTOPHBIMHM OIBITAMH U TPAKTHUECKUMH 3aHATHUSAMH. 3HAUYUTEIBHOE MECTO OTBOAUTCS
XUMHYECKOMY OKcriepuMeHTy. OH OTKpBhIBa€T BO3MOXKHOCTh (OPMHPOBATH Yy OOYYAIOIIMXCS
CHelallbHble MPEJAMETHbIE YMEHUS: paboTaTh C BEIIECTBAMHU, BBIMOIHSITH MPOCThIE XUMHUYECKHE
OTBITHI, Y4YUTh O€30MaCHOMY U OKOJIOTMYECKH TPaMOTHOMY OOpallleHHIO C BEIIeCTBAMH,
MaTepHajlaMH U TpolieccaMy B OBITY U Ha IPOU3BOJICTBE.

s opraHuzanuy BHEAYAUTOPHOM CaMOCTOSITEIBLHOM paOOThl CTYACHTOB, OBJACBAIOIINX
npodeccusmu CIIO u cnermansHOCTSIMU CITO TEXHMUECKOTO M €CTECTBEHHO-HAYYHOTO Mpoduiiei
npodeccrnoHanpHOr0 00pa3oBaHusl, MPEACTABIEH MPUMEPHBIN MepeueHb pedepaToB (IOKIAA0B),
WHJUBUTyaIbHBIX IPOEKTOB.

B mponecce m3ydeHHs XUMHHM Ba)KHO (OpMHUpOBaTH MHPOPMANMOHHYIO KOMIIETEHTHOCTD
obOyuaromuxcsi.  [loatoMy mpu  OpraHm3alud  CaMOCTOSITEIbBHOW  paboThl  HEOOXOIUMO
aKIIEHTUPOBAaTh BHHMAaHHE OOYYAlOIIMXCS Ha MOUCKEe HH(OpPMAIMU B CpPEACTBAX MaccMeaua,
WntepHere, yueOHOM M cHeNMaIbHOM JIUTEpaType C COOTBETCTBYIOIIUM oOQopMIIeHHEM U
IIPEJICTABICHUEM PE3YJIbTATOB.

N3yuenne o0O0meoOpa3oBaTenbHOl  y4eOHON  OUCHMIUIMHBI — «XHUMHSD»  3aBEpIIACTCS
NOJBEICHUEM HTOroB B (opme au(QepeHIMPOBAaHHOIO 3a4yeTa WIM HK3aMeHa B paMKax
IPOMEXYTOUHON arrectanuu cryfeHToB B mpouecce ocBoeHuss OIIOII CIIO ¢ nomydyenuem
cpeanero obmiero oopaszosanus (IITIKPC, TTIICC3.).

B mporpammy BKIIOYEHO coJepkKaHUE, HampaBlieHHOe Ha (OPMUPOBAHUE Y CTYACHTOB
KOMIIETCHIIN, HEOOXOIUMBIX JUIsi KAa4eCTBEHHOTO OCBOCHHS OCHOBHOW Mpo(dhecCHOHATBHOM
obpa3zoBatensHOi mporpammbl CIIO Ha 06a3e OCHOBHOrO OOIIEr0 OOpa30BaHUS C IMONYYCHHEM

cpeaHero odmiero o0pa3oBaHus MPOrpaMMbl TOATOTOBKY criennanucToB cpeanero 38ena (IIICC3).

1.3 MecTo 001meo0pa3oBaTebHOM y4eOHON TMCHMIINHBI XUMHUA B YUeOHOM IIaHe

B mpodeccroHanbHbIX 00pa3oBaTEIbHBIX OPraHU3ALMUAX, PEATH3YIOUIMX 00pa30BaTENbHYIO
nporpaMMmy cpenHero oomero obpasopanusi B mpeaenax ocBoeHuss OIIOIT CIIO na 6a3e OCHOBHOTO
obmiero oOpa3oBaHMs, ydeOHas IUCIUIUIMHA XHMHS H3y4aeTcsi B 00Me00pa3oBaTEIbHOM IUKJIIE
yuebnoro miana OIIOIT CIIO na 6a3e ocHOBHOro 00mero oO0pa3oBaHUs C TOJYYEHHEM CPEIHETO
obmrero oopazosanus (ITIICC3).

B yuebnpix mnanax [MIICC3 y4eOHas qucuurummHa XUMUS SBISETCS yU4E€OHBIM MPEIMETOM
obsi3atenpHOM npeameTHO obsmactu Xumusa @I'OC cpennero obmiero odpa3zoBanus, Ay mpodeccuit
CIIO umm cnermansHocTeit CIIO cooTBeTcTBYIOMIEro Npoduiist mpodhecCHoHaIbHOTO 00pa30BaHuUs

YyeOHast TUCHUIUTMHA XUMUS SBJISIETCS y4eOHBIM IPEAMETOM IO BBIOOPY U3 0053aTENbHOM



npeametHoil  obmactu  «EctectBennble Haykm» @DPI'OC cpennero ofmero obOpa3zoBanusa. B
npodecCHOHANBHBIX 00Pa30BATENBHBIX OPTaHU3ANMSIX, PEATH3YIOIIMX 00pa30BaTEIbHYIO MPOTPAMMY
cpeanero obmero obOpasoBanusi B mpenenax ocBoenust OITOIT CIIO Ha 6a3e OCHOBHOTO 0OIIIETO
oOpa3zoBaHus, y4eOHas TUCHUIIIMHA XWMHUS H3y4daeTcs B 00ImeoOpa3oBaTeIbHOM ITUKIE Y4eOHOTO
OIIOII CIIO Ha 6a3e OCHOBHOTO OO0IIET0 00pa30BaHUS C MOJYYCHHEM CPEIHEro o0mero oopazoBaHus
(ITTIKPC, IIIICC3). B yuebnbix mianax [MIIKPC, TITICC3 mecto y4eOHON MUCHUIUIMHBI XUMHS — B
coctaBe 00me00pa30BaTeNbHBIX YUeOHBIX AWUCIUILIAH 10 BBIOOPY, (GOpMUpPYEMBIX H3 00s3aTEIBHBIX
npeameTHeix obnacter PI'OC cpemnero oOmiero o6OpaszoBanus, st npodeccuit CIIO  wmm

cnenuanbHoctelt CITO cooTBeTcTBY!IOIIETO MPOGMIIA TPOPECCHOHATLHOIO 00pa30BaHUs

1.4 ®opmupoBanue JIMYHOCTHBIX pe3yJbTaTOB BOCIIMTATEJIbHOM padoThbI

od0yuyarommxcs JIP 1. Oco3Haromiuii ceds rpakJaHUHOM U 3aIlIUTHUKOM BEJIMKON CTPaHBbI.

JIP2 IlposBistomuii AKTUBHYIO IrpaXkIaHCKYIO0 MO3ULHIO, JIEMOHCTPUPYIOILHN
IIPUBEPKEHHOCTD IIPUHIUIIAM YE€CTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, 3JKOHOMUYECKON aKTUBHOCTH
Y4acTBYIOLIUI B CTYJIEHYECKOM M TEPPUTOPHUAIBLHOM CAMOYIMPABIECHUH, B TOM UYHMCIIE HA YCIOBHAX
NOOPOBOJIBUECTBA, MPOAYKTUBHO B3aUMOJCHCTBYIOIIMH M Y4YacTBYIOIIMH B  JEATEIBHOCTH
OOLIECTBEHHBIX OpPraHU3aLNM.

JIP3.Cobmtogaromnuii HOpMbI MPaBOTOPSIIKA, CIISAYIOIINUN HleaTaM IPaskJaHCKOTO 00IIeCTBa,
oOecrieueHnss 0Oe30macHOCTH, MpaBa M cBOOON rpaxnaaH Poccun. JIOsubHBIM K yCTaHOBKaM H
MPOSIBJIICHUSIM TIPEJCTaBUTENCH CYyOKYJNbTYp, OTIMYAIONIMA WX OT TPYII C JECTPYKTHBHBIM H
JIEBUAHTHBIM MIOBEICHUEM. JIEMOHCTPUPYIOIUI HENPUATHE U NTPEAYIIPEK AN COLIUAIBHO
OIIACHOE TMOBEJEHUE OKPYIKAIOIINX.

JIP4. IlposBisionii ¥ AEMOHCTPUPYIOIIMK YBaXXEHHE K JIOASAM TpPYyAd, OCO3HAIOIIMH
[IEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsmmiics K GOpMHUPOBAHUIO B CETEBOW Cpeie JIMYHOCTHO H
po¢eCCHOHATIBHOIO KOHCTPYKTUBHOTO «LU(POBOTO CIIEAay.

JIPS.JIeMOHCTpUPYIOLIMK PUBEPKEHHOCTh K POJHOU KYJbTYypE, HCTOPUUYECKOMN IMMaMATH Ha
OCHOBe J100BM K PonuHe, pogHOMy Hapo.y, Majoi poAuHE, MPUHATUIO TPAJAULUOHHBIX LIEHHOCTEH
MHOTOHAallMOHAJIBHOTO Hapoxaa Poccun.

JIP6. TIposBistomuil yBaXKE€HHUE K JIIOJAM CTapIIErO MOKOJIEHUS U TOTOBHOCTh K YYacTHIO B
COLIMAIIBHOM MOAJIEPIKKE U BOJIOHTEPCKUX ABM)KCHHUSX.

JIP7. Oco3Harolmuii MNpPUOPUTETHYIO LEHHOCTh JIMYHOCTH YEJIOBEKA; YBaXKAIOIIUN
COOCTBEHHYIO UY)KYI0 YHHKAJIBbHOCTh B PAa3JIMYHBIX CHUTyalusX, BO Bcex (opMax © BHIAX
JESTEIBHOCTH.

JIP8. IlposiBastomiuii U JEMOHCTPHUPYIOIIMK YBa)K€HHWE K MPEICTABUTENSIM Pa3IUYHbIX



STHOKYJIBTYPHBIX, COIIMAbHBIX, KOH(PECCHOHATBHBIX H HHBIX Tpynn. Compu4acTHOCTh K
COXpPAaHEHUIO, TMPEYMHOXKEHUIO U  TPAHCISLUM  KYJbTYPHBIX  TpagulUid ©  LIEHHOCTEH
MHOTOHAIIMOHAJILHOTO POCCUMCKOTO TOCYAapCTBA.

JIP9. CoOmromaromuii ¥ MpoNaraHIupyoIri IpaBuiIa 30poBOro u 6e3omacHoro obpasa
KHU3HU, CIIOPTa; MPEeAyNpeKAAroNnid T100 MPEeoI0IeBaAOIINUNA 3aBUCUMOCTH OT alKoroJjs, Tabaka,
MICUXOAKTUBHBIX BEIIECTB, a3apTHHIX UTP U T.A. COXpaHSIOUUN MICUXOJIOTUYECKYI0 YCTOMUYNBOCTh B
CUTYaTHUBHO CJIOKHBIX WJIM CTPEMUTEILHO MEHSIOIIUXCS CUTYaIUsX.

JIP10. 3aboTsmuiicst 0 3alIUTe OKPYKAIOIICH cpebl, COOCTBEHHON M Uy>KOW 0€30MacHOCTH,
B M YHCIIe IIUPPOBOIA.

JIP11. TlposBAsionuii yBaKeHHE K JCTETUYECKUM IIEHHOCTSIM, OOJaJaloluii OCHOBAMH
ACTETUYECKOHN KYJIbTYPHI.

JIP12. IlpyHuMaronuii ceMeiHbIe IIEHHOCTH, TOTOBBINM K CO3JJaHUI0 CEMbH M BOCITUTAHHIO

efl; ,I[CMOHCTpI/IpyI-OH_II/Iﬁ HCIIPUATHUEC HACUIIUA B CEMbBEC, YXOJa OT pO,I[HTGJ'IBCKOfI (6]

1.5 Pe3yabTaThl ocBoeHus1 001e00pa3oBaTe/bHON Y4eOHO! AMCHUIINHBI XUMUS

OcBoeHue coaepXkaHUs y4eOHOW JUCUUIUIMHBI XWUMHS, OOCCIeUnBaeT JOCTHKCHHE
CTYJICHTaMH CJICTYIOIINX Pe3yJbTaToB:

JIMYHOCTHBIX:

- c)OPMHPOBAHHOCTh MPEICTABICHHIA: O XUMHUYECKOW COCTABIISIOIICH €CTECTBEHHOHAYYHOU
KapTUHBl MUpPA, POJIM XUMUU B TIO3HAHHWH SIBICHUH NPUPOILI, B (HOPMHPOBAHUM MBIIUICHUS U
KYJbTYPBI JITYHOCTH, €€ (YHKIIMOHAILHOW TPAMOTHOCTH, HEOOXOIUMOM ISl PEIICHUST TIPAKTHUECKUX
3a71a4 ¥ 9KOJIOTUYECKH 000OCHOBAaHHOTO OTHOIICHUS K CBOEMY 3/I0OPOBBIO U TIPUPOIHOM Cpee;

- BIIaJICHHE CHCTEMOW XUMHUYECKUX 3HAHHI, KOTOpas BKIOYACT: OCHOBOIIOIATAIOIINE TOHSTHS
(XMMUYECKUI JIIEMEHT, aToM, JJIEKTPOHHAs 000JOoYKa aroma, S-, p-, d-dJIEKTpOHHBIE OpOUTAIH
aTOMOB, MOH, MOJICKYJIa, BJICHTHOCTh, JICKTPOOTPUIIATEIIEHOCTh, CTEIICHh OKHUCIICHHS, XMMHYCCKAs
CBSI3b, MOJIb, MOJISIPHAsi Macca, MOJISIPHBI 00BEM, yIJIepOJHBIN CKeneT, (QyHKIMOHAIbHAs TPyIa,
panukai, W30MEepHs, H30MEpbl, TOMOJOTHYECKUN psij, TOMOJIOTH, YIJICBOJOPOJIBI, KHCIOPOI- M
a30TcojepXKallie COCIUHEHUS, OMOJIOrMYECKH aKTHUBHBIE BelIecTBa (YTJICBOIBI, KUPHI, OCIKH),
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIWHEHUS, KPUCTALUTHYCCKAs
pelieTKa, THITBI XUMHYECKHX  peakui (OKHCITUTENEHO-BOCCTAHOBHUTEIIBHBIC, IK30-H
DHJIOTEPMHUYECKUE, PEaKIMM HOHHOTO OOMEHA), pacTBOp, OJCKTPOJUTHI, HEIICKTPOJIHTHI,
AIIEKTPOJIUTUYECKAS TUCCOLMALINS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON peakiuw,
XUMHUYECKOE PABHOBECHE), TCOPUU M 3aKOHBI (TEOPHUS XUMUIECKOTO CTPOCHHUS OPTrAaHUYECKUX BEIECTB
A.M. bytnepoBa, TeopHs SIECKTPOJUTHYECKOM AUCCOIMALMM, Tepuoauyeckui 3akoH J[.U.

MCHHeHeeBa, 3dKOH COXpPaHCHUMA MaCCLI), 3aKOHOMCPHOCTH, CUMBOJIMUECKHN  SI3BIK XHUMHH,



(aKTOJIOTMUYECKUE CBEIECHUS O CBOWCTBAaX, COCTaBe, MOJYYCHUH U OE€30MaCHOM HCIIOJIb30BaHUU
BOXHEUIIIMX HEOPraHMYECKUX M OPraHMYECKUX BELIECTB B OBITY U MPAKTHYECKOU NESATEIHLHOCTH

YeJI0BEKa;

MeETalPpeAMETHDBIX:

- cOpPMUPOBAHHOCTh YMEHHI BBISIBISITh XapaKTEPHbIEC MPU3HAKU U B3aMMOCBSI3b M3YUYEHHBIX
MOHSATUM, TPUMEHATh COOTBETCTBYIOIIME TOHSATHUS TMPU ONUCAHUM CTPOEHUS U  CBOMCTB
HEOPraHUYECKNX U OPTaHMYECKUX BEIIECTB U WX MPEBPAIICHUHN; BBISBISATH B3aUMOCBSI3h XUMHUUECKUX
3HAHUU C TIOHATUSAMU U NMPEACTABICHUSIMU APYTUX €CTECTBEHHOHAYYHBIX MTPEIMETOB;

- c(hOpMHUPOBAHHOCTh YMEHHUU HCIOJIB30BaTh HAUMEHOBAHHUS XUMHUYECKHX COEIWHEHUN
MEXIYHApOAHOTO COI03a TEOPETUYECKOM U TMPUKIAJHON XUMUU U TPUBHAJIbHBIE Ha3BaHUSA
BOXHEWININX BEIIECTB (ITHIICH, alleTHJICH, TIUIEpuH, (heHomn, dopmanbaerua, yKCycHas KHCIIOTa,
[JIMLWH, YTapHbIM ra3, yrieKuciblii ra3, aMMHUak, raiieHas M3BeCTb, HeraiieHash M3BeCTb, IMUThEeBas
colla W JAPYTuX), COCTaBIATh (OPMYIbI HEOPraHMYECKHMX U OPraHUYECKUX BEIIECTB, YpPaBHEHHS
XUMHYECKUX PEaKIUl, OOBSICHITh WX CMBICI; TOJITBEPKIATh XapaKTePHbIE XUMHUYECKHE CBOMCTBA
BEIIIECTB COOTBETCTBYIOIIMMHU SKCTICPUMEHTAMH U 3aMUCAMH YPAaBHEHUM XUMUYECKUX PEaKIIU;

- cOpMHUPOBAHHOCTh YMEHUI yCTaHABIUBATh MPHUHAJIEKHOCTh U3yUEHHBIX HEOPraHMYECKUX
U OpPraHUYecKHX BEIIECTB K OINpeAeNICHHBIM KiaccaM M TpylaM COeIWHEHUH, XapaKTepu30BaTh UX
COCTaB U BaXHEHUIIHME CBOICTBA; OMpENENATh BUABl XUMUYECKUX CBs3eH (KOBaJeHTHas, WOHHAs,
METaJJTUYecKasi, BOJOPOJHAS), THIMBl KPHUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIACCH(PUIIMPOBATH
XUMUYECKHUE PEaKIINH;

- BIIaJICHUE OCHOBHBIMH METOJAMU HAy4YHOT'O IO3HAaHHUS BEUIECTB M XUMHUYECKUX SIBJICHUMN
(HabnrofeHue, u3MepeHue, SKCIIEPUMEHT, MOICTTUPOBAHUE);

- ¢OpPMHUPOBAHHOCTh YMEHHIA TPOBOJIUTH PACUETHI IO XUMUYECKUM (POPMYJIaM U YpaBHEHHSIM
XUMUYECKUX PEAKIM C MCMOIb30BaHUEM (PU3NYECKUX BEIMYMH, XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMUECTBEHHOM CTOPOHBI: Macchl, o0beMa (HOpMalbHbIE YCIOBHS) ra3oB, KOJUYECTBA BEIIECTBA;
UCIOJIb30BaTh CUCTEMHBbIE XUMUYECKUE 3HAHUS AJI MPUHATHUS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX

CUTyalusX, CBA3aHHBIX C BCHICCTBAMU U UX IIPUMCHCHUCM;

NMPEAMETHBIX

- c(pOpMUPOBAHHOCTh YMEHUU IJIAHUPOBATh U BBIINOJHATH XUMHYECKHH SKCHEPUMEHT
(mpeBpallleHHsT OpPraHMYEeCKHX BEIIECTB IMPH HAarpeBaHUH, MOJY4YEHUE JTUJIEHA U HU3YYEHHUE €ro
CBOMCTB, KaUeCTBEHHBIC PEAKIIMH HA albICTUIbI, KpaXMal, YKCYCHYIO KUCIIOTY; JeHATypalus OeIKOB

IIPU HarpeBaHUH, [IBETHHIC PEAKIIMU OETIKOB; IPOBOIUTH PEAKIIMA HOHHOT'O OOMEHA, ONPEICISATh CPelLy



BOJIHBIX PacTBOPOB, KAUEeCTBEHHBIC PEaKIMU HA CyIb(aT-, KapOoHAT- U XJOPUA-aHUOHBI, HA KAaTHOH
aMMOHMSI; peIlaTh S3KCIEpUMEHTalbHblE 3ajauud 1o teMaM "Mertamnel" u "Hemeramisl") B
COOTBETCTBUH C NPAaBUIIAMU TEXHUKU O€30MacHOCTH NpU OOpaIeHNH C BEIIECTBAMHU U Ja00OpaTOPHBIM
000pyA0BaHUEM; NIPEACTABIATH PE3YJIbTAThl XUMHUUECKOT0 SKCIIEPUMEHTA B (pOopMe 3aIIUCH YpaBHEHUI
COOTBETCTBYIOIIUX peakiuii U (OpMyJIUPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

- c(hopMHPOBAaHHOCTH YMEHHs aHAIU3UPOBATH XUMHUYECKYIO MH(OpMAIHIO, MOIy4aeMylo H3
Pa3HBIX HICTOYHUKOB (CPEACTB MacCcoOBOM uHpoOpMaInu, cetb IHTEepHET U apyrue);

- chOpMHPOBAHHOCT, YMEHHH COONIOZATh TpaBWIa HKOJIOTHYECKH IEJIECO00pa3HOTO
MOBE/ICHUA B OBITY U TPYJIOBOM JAESATEILHOCTH B LEISIX COXPAHEHUSI CBOETO 3JI0POBbSI U OKPY KaroLIeit
IPUPOIHON Cpenbl; Y4YUTHIBATh ONACHOCTh BO3JEHCTBHS Ha YUBBIE OPraHMU3MBI OIPENEICHHBIX
BELIECTB, IOHMUMAs CMBICII IT0KA3aTeNs MPEEIIbHOM 1Oy CTUMOM KOHLIEHTPALIUY;

- ans o0ydYaromMXcsi C OrPaHWYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBbs: C(HOPMUPOBAHHOCTD
YMEHHUSI TPUMEHATh 3HAHHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U XMUMHUYECKUX
SIBJICHUI;

- IS chemblX M CIa0OBUASIIMX OOyyaroluxcs: c)OPMUPOBAHHOCTb YMEHHUS MCIIONb30BaTh

penbedHO TOUeUHYI0 cucTeMy oO0o3HadeHui JI. bpaiins mist 3anucu XuMudeckux Gopmy.

1.6 KosimyecTBO 4YacoB Ha OCBOEHHE MPOrpPaMMbI 00111e00pa30BaTeIbHOI YUeOHOH
AMCHUIINHBI XHMHSA:

MaxkcumanbHas yueOHas Harpy3ka o0yvarolerocsi — 78 4acoB, B TOM YHUCIIE:

— oOs3arenbHas ayAUTOpHast yueOHast Harpy3Ka — 78 4acos;
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2. CTpyKTypa H coep:kaHue y4eOHO! M CUMIUINHbI XUMHUSA

1. O6miast 1 HeopraHUyecKast XUMHUSI

1.1. OCHOBHBIE TOHATHUS U 3AKOHBI XUMUH

OcHoBHble mOHATHS xumuHM. BemectBo. Artom. Monekyna. XUMHYECKMH 3JIEMEHT.
Amnotponus. [IpocTbie u cinoxkHble BelecTBa. KauecTBEHHbIN 1 KOJIMYECTBEHHBIN COCTAB BELIECTB.
XuMuyeckue 3Haku U Gopmysibl. OTHOCUTEIbHBIE aTOMHAsI U MOJIEKyJsgspHas Macchl. KonnuecTBo
BELIECTBA.

OcHoBHbIE 3aKOHBI XUMHH. CTeXMOMETpUs. 3aKOH COXPaHEHUs MACChl BEIIECTB. 3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJIIPHON CTPYKTYphl. 3aKOH ABOIaipo U CIEICTBUS U3 HETO.

PacueTHble 3a7jauM Ha HaXO0XK/IEHUE OTHOCUTEIBHOM MOJEKYJSPHOW MaccChl, ONpeiesieHue
MacCOBOM J0JM XMMHYECKUX 3JIEMEHTOB B CJI0KHOM BellecTse. /[eMoHcTpaun

Mopenu aTOMOB XUMHUYECKHX 3JIEMEHTOB.

Mopnenu MoneKkya1 TpPOCTBIX U CIOXKHBIX BemlecTB (ImapoctepxkHeBble u CTioapTa—
Bpurineba).

Konnekuus npocThIX U CIO0KHBIX BEILIECTB.

HexoTopsble BelecTBa KOTMYECTBOM | MOJIb.

Monens MOISIpHOTO 00beMa ra3os.

Annotponus ¢pocdopa, KUCIOPOAa, OJI0Ba.

[TpodurbHbIE ¥ TPOHECCHOHATEHO 3HAYUMBIE 3JIEMEHTHI COJIepKaHus. AJIIOTPOII-

Hble MOAM(UKAIUK yriepoa (anmas, Tpadur), KUciIopoaa (KUCIOpod, 030H), 0JioBa (cepoe
u 6enoe 0510B0). [loHATHE O XUMUUECKON TEXHOJIOTUH, OMOTEXHOJIOTUH U HAHOTEXHOJIOTHH.

1.2. TIlepuonuueckuii 3akoH u Ilepuonuueckas cucTeMa XHUMHUYECKHUX HJIIEMEHTOB
. N.Menneneesa u CTpoeHHUE aTOMa

ITepuognueckuii 3axoH /[.M.MenneneeBa. Otkpeitue [I.M1.Menneneesbim Ilepnonnueckoro
3akoHa. [lepuoamueckuii 3akoH B hopmympoke /.M. Menneneena.

[lepnomnueckass TabnMIla XUMHYECKUX DJJIEMEHTOB — TpaUUecKkoe OTOOpaKeHHE
nepruoIuYecKoro 3akoHa. CTpyKTypa MEepUOJAMYECKOW TaOJMIBI: TEPHOAbl (Majble W OOJBIINE),
rpynnsl (TIaBHas U MOOOYHAs).

Crtpoenne atoma u llepuonuueckuii 3akon J[.M.MenneneeBa. ATOM — CJIOKHAasl 4acTHIIA.
SAnpo (MPOTOHBI W HEHUTPOHBI) M ANEKTpOHHas obosouka. M3orombl. CTpoeHHE SJEKTPOHHBIX
000JI04eK aTOMOB AJIEMEHTOB MajblX MepruooB. OCOOEHHOCTH CTPOEHUS 3IEKTPOHHBIX 000JI0UEK
aTOMOB AJIEMEHTOB OOJIBIINX NEPUOAOB (IEPEXOIHBIX IeMeHTOB). [loHsTHE 00 OpOUTANAX. S-, P- U
d-opburtanu. DneKTpoHHbIE KOHYUTYPALIUU aTOMOB XUMUYECKUX JIEMEHTOB.

CoBpemennast ¢opmynupoBka [lepuoandeckoro 3akoHa. 3HaueHHe [lepHoanvecKoro
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3akoHa U [lepuoanueckoil cucrembl XuMU4ecKux 31eMeHToB J[.M.MeHeneeBa i pa3BUTHS HAYKU
Y IOHUMAaHUsl XUMUYECKOW KapTUHBI MUPA.

JemoncTpanuun

Paznuunsie popmel [lepronudeckoii cucteMbl XuMu4eckux sneMeHToB J[.J11.Menneneena.

Junamuueckue TabauIsl st MmoaenupoBanus [lepuoanueckoil CUCTEMBI.

DJIeKTpU3anus TeJl U UX B3aUMOJICHCTBHE.

JlabopaTopHbIii ONBIT

MonenupoBanue noctpoeHus [lepuoanyeckoit TaOIULBI XUMUYECKUX HIIEMEHTOB.

[TpodwmibHble U MPO(HECCHOHATFHO 3HAYUMBIE AJIEMEHTHI COJepKaHus. PaanoakTHBHOCTD.
Hcnonp30BaHne paguoOaKkTUBHBIX M30TONOB B TEXHMYECKUX LEIAX. PEHTrE€HOBCKOE M3IydYEeHHE H
€ro HCIOJB30BAHME B TEXHUKE M MeauuuHe. MonaennpoBaHUE Kak METOJ IPOTHO3WPOBAHUS
CUTyalluu Ha IPOU3BOJICTBE.

1.3. Ctpoenue BemiecTBa

Honnas xumuueckas cBsi3b. KaTnonsl, ux oOpa3oBaHue M3 aTOMOB B pe3yJsbTaTe Mpolecca
OKHUCJIEHHSA. AHHUOHBI, UX OOpa30oBaHME W3 aTOMOB B pe3yJbTaTe Mpolecca BOCCTAHOBIEHUS.
HNoHHast CBA3b Kak CBI3b MEXAY KATHOHAMM W AaHUOHAMHM 34 CYET DJIEKTPOCTATUYECKOIO
nputsokeHus. Kiaccudukanusi HOHOB: 1O COCTaBY, 3HAKY 3apsijia, HATUYHUIO TUAPATHON 0O0IOUKH.
Honnble kpucrammyeckue pemeTkd. CBONCTBAa BELIECTB ¢ MOHHBIM THUIIOM KPUCTAJIIMYECKON
PELIETKH.

KoBanentHas xumuueckas cBsa3b. MexaHu3M 00pa3oBaHUsl KOBAJICHTHOM CBsI3U (OOMEHHBII
U JIOHOPHO-AKLENTOPHBIN). DNEKTpOOTpULIATENbHOCTh. KOBaJIeHTHBIE MOJIIpHAsT U HEMOJSPHAs
cBs3U. KpaTHOCTh KOBAJIEHTHOM CBs3U. MOJIEKYJIIDHBIE U ATOMHBIE KPUCTAIIMYECKHAE PELICTKU.
CBoiicTBa BEHIECTB C MOJIEKYJIIPHBIMU U aTOMHBIMH KPUCTAJUIMYECKUMHU PEIIETKAMHU.

Meramnueckass cBA3b. MeTaminyeckass KpPUCTAUIMYECKAs pelIeTKa M MeTallJIn4yecKas
XUMHYECKas CBA3b. PU3NYECKUE CBOWCTBA METAJIOB.

ArperaTHble COCTOSIHUS BEIIECTB M BOAOPOAHAs CBA3b. TBeproe, )KUIKOe U razoo0pa3Hoe
cocTtosiHMs BemecTB. [lepexos BemecTBa U3 OHOTO arperaTHOro COCTOsIHUA B Apyroe. Bomopoanas
CBSI3b.

Huctele BemectBa U cMecu. [loHsTHe O cMmecu BewecTB. 'OMOr€HHBIE M T€TEPOreHHBIE
cmecu. CoctaB cmeceil: OOBEeMHAass W MaccoBasl JOJM KOMIIOHEHTOB CMECH, MaccoBasi OIS
MIPUMECEH.

Hucnepcubie cuctembl. [lonsitue o gucnepcHoil cucreme. JlucmepcHas ¢aza u
nucriepcuoHHas cpena. Knaccugukanus nucnepcHbix cucteM. [IoHATHE 0 KOJUIOMAHBIX CHCTEMaXx.
JemoHcTpanumn

Mogenb KpUCTaUTMYECKOM PEIIETKU XJIOpHIa HATPHSI.
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O0pa31ibl MUHEPAIOB C MOHHOW KPUCTAUIMUECKON PEIIEeTKON: KaJbIIUTa, TAJIUTa.

Mozenu KpUCTaJUTMYECKUX PEIIETOK «CYXOro Jibaay (MH ioja), anMasa, rpadura (wim
KBapIa).

[Tpubopbl Ha KUAKUX KpUCTAILIAX.

OO0pa3iibl pa3IMYHbIX AUCIEPCHBIX CHUCTEM: AMYJIbCHM, CYCIICH3WH, a’dpo30Jiel, rejeit u
30JIEH.

Koarynsanus.

Cunepesuc.

Db dext Tungans.

JlaGopaTopHbIe OMBITHI

[TpuroroBneHue cycrneH3nu KapOoHaTa Kalblus B BOJIE.

ITosrydyeHne 3MyaIbCUM MOTOPHOTO MacJa.

O3HaKOMJIEHHE CO CBOMCTBAMU JUCIIEPCHBIX CUCTEM.

[TpodurpHbIe ¥ TPOhECCHOHATFHO 3HAYUMBIE 3JIEMEHTHI coaepkanust. [Tomsp-

HOCTh CBS3M H TOMSAPHOCTh Monekynsl. Konnencanumsi. Tekydects. Bosronka.
Kpucrammmzanus. CyGmumarus u gecyOnumanus. AHOMaIMU (U3NYECKUX CBOMCTB BOABI. JKuakue
KpUCTAJLJIbl. MUHEpasibl U TOpHbIE MOPOAbl KaK MPUPOIAHBIE CMECH. DMYJIbCUH U CYyCIIEH3UH. 307U
(B TOM uncie a’po3oinn) u renu. Koarynsius. Cunepesuc.

1.4. Bona. PacTBOpBI. DNEKTPOIUTAYECKAS] AUCCOLIMAITUS

Bonma. PactBopel. PactBopenme. Boma kak pactBoputenb. PacTBOpMMOCTH BELIECTB.
HacplileHHble, HEHACHIIIEHHbIE, MEPECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTb PACTBOPHUMOCTH Ta30B,
KUJKOCTEH U TBEPJBIX BEIIECTB OT Pa3IMYHbIX (DaKTOPOB.

MaccoBast 105151 paCTBOPEHHOTO BEILIECTBA.

DNEeKTpoNIUTHYECKasT AUCCOUMALNS. DJIEKTPOIUTHI U HEAIEKTPOUTHI. DIEKTPOIUTHUECKAS
quccoupanus. MexaHu3Mbl 3JIEKTPOJIMTUYECKOM TUCCOLMALMU ISl BEIIECTB C  Pa3IU4YHBIMU
TUIIAMU  XUMUYECKOM CBs3U. [‘mapaTupoBaHHBIE U HETWApPAaTUpPOBaHHblE HOHBL. (CTeneHb
IeKTponuTHdecko aucconuanuu. CuiabHble M ciadble 37eKTpOonUThbl. OCHOBHBIE MOJIOXKEHUS
TEOPUU IIEKTPOTUTHUECKON Auccoraniu. KucnoTel, OCHOBaHMS U COMU KaK AIEKTPOJIUTHI.

JemoncTpanuun

PacTBOpUMOCTE BEILIECTB B BOJE.

CoOupaHue ra30B METOJIOM BBHITECHEHHSI BOJIBI.

PacTBOpenue B BoJie CEpHOI KUCIOTHI U COJIEH aMMOHHMS.

O0pa3ipl KPUCTATUIOTHIPATOB.

N3roroBieHne TUcoBOM MOBSI3KH.

HcneiTanue PACTBOPOB JJICKTPOJIUTOB U HCOJICKTPOJIUTOB HA MMPECAMET AUCCOLUAIINH.
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3aBUCUMOCTh  CTENEHH JJIEKTPOJUTUYECKOW  JHUCCOLMALMH  YKCYCHOW KHCJIOTBI  OT
pa3baBiieHHs pacTBOpA.

JIBuKeHMEe OKpalllEeHHbIX HOHOB B JIEKTPUYECKOM I1O0JIE.

[IpuroToBieHne KECTKON BOJIbI M YCTPAHEHUE €€ JKECTKOCTH.

HNounuTts!.

O06pa3ipl MUHEPATBHBIX BOJI pa3IMYHOTr0 Ha3HayeHus. [IpakTruueckoe 3aHsITHE

[TpuroTtoBneHue pacTBopa 3aJaHHON KOHIIEHTPALUH.

[TpodunbHbIE ¥ TPOhECCHOHATEHO 3HAYNMBIE 3JIEMEHTHI cosiepkanus. Pac-

TBOpEHHE KaK (DU3MKO-XUMHUYECKUH mporecc. TemmoBbie 3PQEKTsl MpH PaCTBOPECHUHU.
Kpucramnoruapatel. Pemienne 3ajay Ha MacCoOBYIO JIOJII0 pacTBOPEHHOTO BemiecTBa. [IprumeHnenne
BOJIbI B TEXHUYECKUX 1eNsiX. JKeCTKOCTh BOJIBI M CIIOCOOBI €e ycTpaHeHus. MuHepaabHbie BOBI.

1.5. Knaccuduxaius HeOpraHMIeCKUX COSIMHEHUI U X CBOMCTBA

Kucnoter 1 ux cBoiictBa. KHCIIOTBI Kak 37I€KTPOJIUTHI, MX KJIacCU(DHUKAIIUS TI0 pa3-

JUYHBIM IIpU3HAKaM. XMMHYECKHE CBOMCTBA KHCIIOT B CBETE TEOPHUM DJIEKTPOJUTHUECKOU
muccounanuu. OcoOEHHOCTH B3aMMOJCHCTBUSI KOHLIEHTPUPOBAHHON CEpHOM M a30THOM KHCIIOT C
MeTaamMu. OCHOBHBIE CITOCOOBI OMYyUEHUST KUCTOTHI.

OcHoBanust M uX cBoiicTBa. OCHOBaHUS Kak »3JEKTPOIUTHI, HMX Kiaccudukanus 1o
pa3JIMYHBIM NpU3HAKaM. XMMHWUYECKUE CBOMCTBA OCHOBAHMM B CBETE TEOPHH DIIEKTPOJIMTHYECKOU
nuccormanuu. Pa3noskeHne HepacTBOPUMBIX B BOJE OCHOBaHWUU. OCHOBHBIE CIOCOOBI MOTYUYEHUS
OCHOBaHUH.

Comn u ux cBoictBa. Conm Kak 3ekTpoiauThl. ColaM cpegHue, KUCIble M OCHOBHBIE.
XUMHUECKUE CBOWCTBA COJIEH B CBETE TEOPUH DIEKTPOJIUTHUECKON nuccoumarmu. CrocoObl
IIOJIyYEHUS COJIEH.

IM'maponus coneil.

Oxkcunel 1 ux cBoictBa. ConeoOpa3zyromue W HecojeoOpasyomue okcuabl. OCHOBHBIE,
am(oTepHble M KHUCIOTHBIE OKCHIBl. 3aBHUCUMOCTh XapakTepa OKCHAA OT CTEIEHU OKHUCIICHHS
00pa3ymoIiero ero MeTauia. XuMAYECKHe CBOMCTBa OKCHAOB. [lomyueHne okcumos.

JleMoHcTpanuu

B3auMozencTere a30THOM U KOHLEHTPUPOBAHHOM CEPHOM KHUCIIOT C METaJUIAMMU.

['openue docdopa u pacTBOpeHHE MPOLyKTa TOPEHHUS B BOJE.

[Tomyuenue u cBoiicTBa aM()OTEPHOTO THAPOKCHIA.

HeoOpaTtumblit Tuaponan3 KapOuaa KaiabIys.

OO0paTUMBIii THAPOITU3 COJICH PA3IIMYHOTO THIIA.

JlabGopaTopHBIE OMBITHI

HcnerTanne PACTBOPOB KHUCJIOT UHAUKATOPaAMHU.
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B3anMozeiicTBue METauioB ¢ KUCIOTaMHU.

B3anmoneincTre KUCIOT ¢ OKCUIaMH METAJLIOB.

B3anmoneicTBre KUCIOT ¢ OCHOBAHUSIMU.

B3aunMoaelicTBHE KUCIIOT C COJISIMH.

HcnbiTanue pacTBOpOB HIEN0YEH HHIUKATOPAMHU.

B3auMoelicTBHuE nieI04EN ¢ COJIIMU.

PasnoxeHne HepacTBOPUMBIX OCHOBaHUIA.

B3auMonaelicTBue coyiell ¢ MeTaJUIaMU.

B3aumonencraue conei Ipyr ¢ Ipyrom.

I'mpponus cosel pa3IuyHOro TUIIA.

[TpodunbHbIe 1 IPodecCHOHATHHO 3HAYUMBIE AIIEMEHTHI coaepxkanus. [IpaBu-

na pa30aBlIeHUs CEPHOU KUCIOTHI. Mcronp30BaHWe CEPHOW KUCIOTHI B TIPOMBITIUICHHOCTH.
Enxve menouu, MX MCHOJIb30BAaHUE B MPOMBIILUICHHOCTH. l'allleHas M HerameHas H3BECTb, UX
NPUMEHEHUE B CTPOUTENLCTBE. [ UTiC 1 anedacTp, TUTIICOBAHUE.

[Tonstue o pH pactBopa. KucnoTtHas, menoyHasi, HelTpajabHas cpesia paCTBOPOB.

1.6. XuMnueckue peaxiuu

Knaccudukanus XuMUYeCKUX peakuuid. Peakiuy coequHEeHUs, pa3IoKeHUS, 3aMEIICHUs,
oOmena. Karanmutnueckue peakiuu. OOpatuMble W HeEOOpaTHMble pEakIUU. [ OMOreHHbIE H
TeTePOreHHBIC PEAKIHUU. DK30TEPMHUYECKHE M DSHAOTEPMUYECKHE peaKkuuu. TerutoBor 3QexT
XUMHYECKHX peakiui. TepMOXUMHUUECKUE YPABHEHUA.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CrteneHb OKUcieHus. OKHUCIHUTENb |
BOCCTaHOBJICHHE. BOCCTaHOBUTENh U OKUCIICHHUE. METO/ AIeKTPOHHOTO OallaHca ISl COCTaBJICHUS
ypaBHEHUN OKUCITUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITHi.

CkopocTh XUMHUYECKUX peakiui. [IoHsiTHE 0 CKOPOCTH XMMHUUYECKUX PEaKIUid. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKHX PEaKUui OT pa3iNuHbIX (PaKTOPOB: MPUPOABI PEATMPYIOIIUX BEILIECTB, UX
KOHLIEHTpAIMH1, TEMIIEPATyPhl, IOBEPXHOCTH COIPUKOCHOBEHUS U UCIIOJIb30BAHUS KaTAIM3aTOPOB.

OOpatumMocTh XUMHUYECKUX peakiuil. OOpaTUMble U HEOOpAaTUMBIE peaKIMU. XUMHYECKOE
paBHOBECHE U CITOCOOBI €r0 CMEIIEHUSI.

JeMoHcTpanuu

[Tpumepbl HEOOPATHUMBIX PEaKIUi, UAYIUX C 00pa30BaHUEM OCAJIKa, Ta3a UIH BOJIBI.

3aBUCUMOCTb CKOPOCTH pEaKLUU OT IPUPOJIbl pEarupyroIinxX BEIIECTB.

B3anMopeiicTBie pacTBOpPOB CEpPHOM  KHCIOTHI C PAacTBOpaMH  THOCYJb(ara HaTpus
pPa3IMYHON KOHLIEHTPALIUKU U TEMIIEPATYPHI.

Mopaenb KUTISILIETo Cosl.

3aBUCUMOCTb CKOPOCTH XMMHMUYECKON peakluy OT MPUCYTCTBUS KaTalu3aTopa Ha IIpUMeEpe
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pa3liokKeHUs MEPOKCHIa BOJIOPOIa C TOMOIIIBIO JUOKCHIA MapraHIla U KaTallasbl.

Mopensb 3mekTponusepa.

Mopenb 37eKTpOIM3HOM BaHHBI JIsl TOTYUYECHUS ATFOMUHUSL.

Mozens KOJIOHHBI CHHTE3a aMMuaka. JIabopaTopHbIE OIIBITHI

Peakius 3aMeriennst Meiy 5KeJIie30M B PaCTBOPE METHOTO KyTopoca.

Peakuuu, uaymnve ¢ oOpazoBaHHeM 0CajiKa, ra3a Wi BOJBI.

3aBUCHMOCTh CKOPOCTH B3aUMOJICHCTBHUS COISTHOM KUCIIOTHI C METAIIAMU OT UX TIPUPOJIBL.

3aBHCUMOCTb CKOPOCTH B3aMMOJECHCTBUS IIUHKA C COJISTHOM KUCJIOTOM OT €€ KOHIEHTPALIHH.

3aBUCUMOCTh CKOpPOCTH B3aumozeiictBust okcuna menu (II) ¢ cepHoil kucmortoit ot
TEMIIEPATYPBI.

[TpodunpHbIe 1 TPpodecCHOHATBHO 3HAYUMBIE YJIEMEHTHI coiepkanus. [1oHs-

THE 00 AJEKTPOJIU3E. DICKTPOIN3 PACIIIABOB. DJIEKTPOJIN3 PACTBOPOB. DIEKTPOJUTHUECKOE
noiydyeHue  amoMuHudA. [lpakThueckoe NpUMEHEHHME  3JEKTpoiin3a. [ anbBaHOIUIACTHKA.
lanpBanocTerus. PapunupoBanue BETHBIX METALIOB.

Katanus. 'oMmoreHnbie u rereporeHHble katanu3aTopsl. [Ipomotopel. Katanutuueckue spl.
Nuruduropsr.

IIpon3BOACTBO aMMHAKa: ChIPbE, AIapaTypa, HAy4YHbIE TPUHIIMIIBI.

1.7. MeTayuibl 1 HEMETaJLIbI

Meramtpl. OCOOEHHOCTH CTPOCHHS aTOMOB M KpHCTAIOB. DU3HUYECKHE CBOWCTBA
metaiioB. Kraccudukamuss MeTasioB MO pPAa3IUYHBIM IpU3HAKaM. XHMHYECKHE CBOMCTBa
METaJUIOB. DJIEKTPOXUMUYECKUN PSJ HAPSLDKEHU MeTauioB. MeTaoTepmust.

OO6mue cnocoObl momyueHus: metauioB. llonstue o meramrypruu. [lupomeramryprus,
TUAPOMETAJUTYPIHsl B dJIeKTpoMeTaiuTyprus. CriiaBbl YepHBIE U I[BETHBIE.

Hemerannel. OcobGeHHOCTH cTpoeHHs aToMOB. Hemertamisl — mpocThie BeIIeCTBa.
3aBUCHUMOCTbH CBOMCTB TaJIOT€HOB OT MX IMOJIOKEHUSI B MEpUOANUECKON cucteme. OKUCIUTENbHbBIE U
BOCCTAHOBUTEJBHBIE CBOWCTBA HEMETAUIOB B 3aBUCUMOCTH OT WX TIIOJOXEHUS B DAy
3IEKTPOOTPULATEIEHOCTH.

JleMoHcTpanuu

Konnekuust metanios.

B3anMozeiicTBue MeTauioB ¢ HeMeTalaMu (Kelle3a, IIMHKAa W aJIIOMHUHUS C CEpOH,
ATIOMHUHHUS ¢ HOIOM, CYPbMBI C XJIOPOM, TOPEHHE Kele3a B XJI0Pe).

I'openue Meramios.

AOMUHOTEPMUSL.

Konnexnus nHemeramios. ['openue HemeTamwioB (cepsl, pocdopa, yrisi). BeitecHeHre MeHee

AKTUBHBIX I'dJIOTCHOB U3 PACTBOPOB UX coJjiel 0ojiee aKTUBHLIMHU raJIOT€HAMHU.
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Mopenb NpOMBINIJIEHHON YCTaHOBKH JJI NMPOM3BOJCTBA CEPHOM KUCIOTHL. Monens neuu
s o0kura wu3BecTHsAKA. Koimekuuu NpoayKUMd CHIMKATHOM IMPOMBIIUIEHHOCTH (CTEKIa,
dapdopa, dasiHCca, IEMEHTA Pa3TMYHBIX MapOK U AP.).

JlaGopaTopHbie OTBITHI

3akajka 1 OTIyCK CTaJIH.

O3HakOMJIEHHE CO CTPYKTypaMu ceporo u Oernoro yyryHa. Pacmo3nHaBaHue pyn xemnesa.
[IpakTrueckue 3aHATHS

[Tonyuyenue, coOupanue U pacro3HaBaHNUE ra3oB.

Pelrenne skciepUMeEHTANIBHBIX 3a/a4.

[TpodunbHbie U TpodeccroHanbHO 3HAUUMBIE AJIEMEHTHI cojiepxkanus. Kop-

pO3Us METAJUIOB: XUMUYECKasl U 3JIEKTPOXUMHUYECKasl. 3aBUCUMOCTb CKOPOCTU KOPPO3HH OT
yCIOBHH OKpy>karomiei cpensl. Knaccudukanus Koppo3uu METAIOB MO Pa3IMYHBIM MPU3HAKAM.
CriocoOBl 3a1IUThl METAIIIOB OT KOPPO3HH.

ITpon3BOACTBO UyT'yHa U CTaJIN.

[ToryyeHne HemeTaIoB (DPPAKLMOHHONW MEPETOHKOW MKHUAKOTO BO3JyXa U 3JIEKTPOIU30M
PacTBOPOB WJIH PaCIlIIaBOB MIEKTPOIUTOB.

CunukatHas IpOMBIIIIEHHOCTb. [IpOM3BOICTBO CEpHOIT KUCIIOTHI.

2. Opranuueckas XMMUs

2.1. OcHOBHbBIE TIOHATHS OPTraHUYECKOM XHUMHUU U TEOpUsS CTPOEHHUS OPraHUYECKUX
COoeJMHEHNN

IIpeamer opranmdeckod xumuu. IIpupoaHble, HCKYCCTBEHHBIE W CHHTETHYECKHE
opraHuueckue BeniectBa. CpaBHEHHE OPTaHUYECKUX BELIECTB C HEOPTaHUYECKUMH.

BanentHoCTh. XMMHUECKOE CTPOEHHE KaK MOPAIOK COCAUHEHUS aTOMOB B MOJIEKYJBI IO
BaJICHTHOCTH.

Teopust ctpoeHusi opranuueckux coenuHeHuid A.M.BytnepoBa. OCHOBHBIE MOJOXKEHHS
TEOPUU XUMHUUYECKOTO cTpoeHUs. M3oMepust u n3oMepbl. XuUMUUecKkre (popMysIbl U MOJEIH MOJIEKYJT
B OPraHUYECKON XUMUHU.

Knaccudukanus oprannyeckux BemlecTB. Kiaccudukainus BEIIECTB IO CTPOCHHIO
YIJIEPOJHOTO CKeleTa M HaIW4YMio (PyHKIMOHANBHBIX Tpymnn. ['omomorm u romonorus. Hauama
HomeHknarypsl [lUPAC.

Knaccudukanmst peaknwiii B~ OpraHMYECKOM XUMHUHW. Peakuum  NPUCOCTMHEHUS
(TuApUpPOBaHUS, TaIOTEHUPOBAHUS, TUAPOTaIOTEHUPOBAHUS, TUApaTaluu). Peakuuu oTmiereHus
(meruapupoBaHus, AETHAPOraIOTEHUPOBAHUS, IeTuApaTanun). Peakiuu 3aMenieHus.

Peakuun nzomepuzanuu. JleMoHCTpayiu

Mongenau MOJICKYJI TOMOJIOTOB U U30MEPOB OPTaHUYCCKUX COCIUHEHMI.
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KauecTBeHHOE OOHapyXeHHE YTJIepojia, BOJOPOJa M XJIOpa B MOJIEKYJaX OpPraHUYECKUX
COCIUHEHUN.

JlaGopaTopHBIi OBIT

N3roroBnenue moaenei MOJEKyI OPraHUYECKUX BEIECTB.

[IpoduneHbie M mpodeccruoHabHO 3HAYMMBIE JJIEMEHTHl cojepkaHus. [lonstue o
cyOcTtpare u pearente. Peakiuu OKHCIEHHUS U BOCCTAaHOBIICHUS OpPraHUYECKHX BEIIECTB.
CpaBHeHue kKinaccuUKalMy COSAMHEHUNW W KJIacCH(PHUKAIMU peakluii B HEOPraHMYeCcKOW U
OPraHU4YEeCKON XUMHH.

2.2. YrieBogopo/ibl U X IPUPOJHBIE HICTOUHUKHU

AnkaHbpl. AJIKaHbl: TOMOJIOTMYECKUI psii, HM30MEpUs M HOMEHKJIATypa aJIKaHOB.
XUMHYECKHE CBOWCTBA ajKaHOB (METaHa, »JTaHA): TOPEHHUE, 3aMElIeHHE, Pa3I0KEHUe,
nerugpupoBanue. [[pumeHeHne aikaHoB HA OCHOBE CBOMCTB.

AnkeHbl. OTWIEH, €ro IoJlydeHHe (IJETUAPUPOBAHMEM 53TaHa, JAENOJIMMeEpU3aLUen
MOJIMATUJIEHA). [ OMOJIOTHYECKU Psil, M30MEPUs, HOMEHKIIATypa aJIKEHOB. XUMUYECKHUE CBOMCTBA
STWJICHA: TOpPEHHE, Ka4yeCTBEHHbIE peakuuu (oOeciBeUyMBaHWEe OPOMHOW BOJBI M pacTBOpa
NepMaHraHaTa Kajius), TuapaTanus, noiuMepusanus. [lpuMenenue sTuaeHa Ha OCHOBE CBOMCTB.

Juensl n xayuyku. [loHsiTHE O IHMEHAX KaK yTIEBOAOPOAAX C ABYMS JIBOWHBIMU CBS3SIMU.
ComnpsiokeHHbIe aueHBl. XUMHUYECKHe cBoiicTBa OyTamuena-1,3 u wu3ompeHa: oOecIBeunMBaHHUE
OpoMHOIi BO/IBI M TTOJIMMEpU3alius B Kayuyku. HaTypanbHblil U cuHTeTHUECKHE Kaydyku. Pe3uHa.

Ankusbl. AreTwieH. XHWMHYECKHE CBOWMCTBA alleTWICHA: TOpeHue, OOeclBeUnBaHUE
OpOoMHOI BOJBI, MPUCOECTUHEHHUH XJIOpoBOAOpoAa W ruapaTanus. [IpumeHeHue aneTHieHa Ha
OCHOBE CBOMCTB. MexXKiaccoBas U30MEPHUsI € aIKaJHUEHAMHU.

Apenbl. benszon. Xwumudeckwe cBoiicTBa O€H3071a: TOpEHHUE, pEaKIUH 3aMEIICHHS
(ramorenupoBanue, HUTpoBaHue). [I[pumeHeHne GeH3071a Ha OCHOBE CBOWCTB.

[IpupoaHble HCTOYHUKHU YTAEBOAOPOA0B. [IprpoaHblii ra3: coctas, IPUMEHEHHE B Ka-

4eCTBE TOIUINBA.

Hedts. CoctaB u nepepaborka nedTu. [leperonka nedru. HedprenpoayKkTsi.

JleMoHcTpanuu

['openue MeraHa, 3TUIEHA, allETHIICHA.

OTHoO1IEHUE MeTaHa, ITUJICHA, alleTUJIeHa U OEH30J1a K pacTBOpaM MepMaHTraHaTa Kajlus 1
OpoMHOH BOJIE.

[TomydeHue 3TusIeHa peakueil qeruaparaiuy 3TaHoa, alleTHiIeHa — CUAPOJIN30M KapOuaa
KaJIbIUS.

PaznoxeHne kaydyka I@IpM HarpeBaHuM, UCIBITAHWE MPOAYKTOB Ppa3IOXKEHHS Ha

HCMIPCACIIbHOCTD.
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Komnexkuus o6pasnoB Heptn u HedrenpoaykrtoB. Kommekmus «KameHHBIH yroiab u
IPOAYKIUS KOKCOXUMHUYECKOTO MPOU3BOICTBAY. JIabopaTopHbIE OIBITHI

O3HakoMIIEHHE ¢ KOJUIEKIMEH 00pa3ioB HE(PTH U MPOIYKTOB €€ MepepadOTKH.

O3HakOMJICHUE C KOJUICKINEH KayqyKOB M 00pa3IiaMu U3JIeITUH U3 PE3UHBI.

[TpodunbHbie U TpodeccroHaIbHO 3HAUUMBbIE AJIEMEHTHI cofiepxkanus. [1pa-

Bwio B.B.MapkoBuukoBa. Knaccudukanus m HazHaueHue KaydykoB. Kmaccudukamus u
Ha3Ha4YeHHe pe3uH. BynkaHuzamus kayuyyka.

[TonydyeHue amneTwiieHa TUPOIM30M MeTaHa U KapOuOHBIM  crmocoOom. Peakrus
noJiuMepu3aluu  BUHWIXJIopuaa. [lonuBuHUIXIIOpUA ©  €ro mnpuMeHeHwe. Tpumepuzanus
areTuieHa B OCH30JI.

[Tonsitne 06 skcTpakiuu. BoccTranoBienne HUTPOOEH30J1a B aHWIIMH. [ OMOJTOTHUECKHUI Psij
apeHoB. Tonyoin. Hurposanue Tonyona. Tporui.

OcHOBHBIE HANIPABIICHUS IPOMBIIUICHHOHN TIepepaboTKH PUPOTHOTO ra3a.

[TorryTHBI HEDTIHOH ra3, ero nepepadoTKa.

[Iporiecchl MPOMBIIIIICHHOW MepepabOTKH HEPTH: KpeKUHT, pudopMuHT. OKTAaHOBOE YHCIIO
OCH3MHOB U [IETAHOBOE YHCIIO TU3EIHHOTO TOTLTHBA.

Kokcoxnmuueckoe mpou3BOACTBO U €0 MPOLYKITHSL.

2.3. Kucnopoacoaepikaiue opraHuuecKue COeIMHEHUs

Crmuptel. [lomyuenue »5TaHona OpOXKEHMEM TUIFOKO3bl M THApATAlMEd dATHJICHA.
['unpokcunpHas rpymnna kak QyHkuuoHanbHad. [loHATHE O mpeneabHBIX OJHOATOMHBIX CIUPTaX.
XUMUYECKHE CBOICTBA 3TaHONA: B3aMMOJCUCTBUE C HATPHEM, 00pa30BaHUE MPOCTHIX U CIOKHBIX
3pHUpOB, OKHCICHHE B ajbjaerui. [IpuMeHeHHe 3TaHONA HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro
MOCJIEACTBHSI ISl OpraHu3Ma 4eJIOBeKa U MPeayIpeKICHUE.

['muuepuH kak MpeacTaBUTENh MHOTOATOMHBIX chupToB. KauecTBeHHass peakiusi Ha
MHOroaToMHbIe cupThl. [I[puMeHeHue runepuHa.

®enon. dusnueckre W XUMUYECKHE CBOWCTBa (eHosa. B3ammHOe BIHMsIHME aTOMOB B
MoJeKyse (heHosa: B3aMMOJICHCTBHE C THAPOKCUIOM HATpUs U a30THOM kucinoto. [IpumeHeHue
¢dbeHona Ha OCHOBE CBOMCTB.

Anpaeruasl. Ilonstue 00 anpaerupax. AmpAerufHas rpynna Kak (QYHKIHMOHaJIbHasl.
@opmanberul U ero CBOMCTBA: OKUCIEHHE B COOTBETCTBYIOLIYIO KHCIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOIIUN crmupT. [lomydyeHne ampIerW0B OKHUCIEHHEM COOTBETCTBYIOIIUX CIHUPTOB.
[Ipumenenue popmanbaeruaa Ha OCHOBE €ro CBOMCTB.

Kap6onoseie kuciotel. Ilonstue o xapOboHOBBIX KHcioTax. KapOokcuibHas rpynma Kak
dbyHkuoHanbHas. ['oMonornueckuid psi TOpeaeibHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.

HonyquI/Ie Kap6OHOBLIX KHUCJIOT OKHUCJICHUEM aJlbJeTHI0B. XMMHUUECKHUE CBOMCTBA yKCYCHOfI
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KHCJIOTBI: O0IIMe CBOMCTBAa ¢ MUHEPAJIbHBIMU KUCIOTaMU U peakius stepudukanuu. IIlpumenenne
YKCYCHOH KHMCJIOTBI HA OCHOBE CBOMCTB. BhICIINE )KUPHBIE KUCIOTHI HA IIPUMEPE MATIBMUTUHOBOU U
CTEapUHOBOM.

Crnoxable 3pupsl 1 kupbl. [lodydeHne cloXHBIX A(DUPOB peaknue STepUPUKAINH.
CrnoxxHbIe 2QUpPHI B IPUPO/IE, UX 3HaAUeHHE. [[puMeHeHne clioXHBIX 3(pUpOB HA OCHOBE CBOMCTB.

Kupbr kak cnoxseie >¢upsl. Krnaccudukamms xupoB. XUMHUYECKHE CBOICTBA >KHUPOB:
TUAPOJIN3 U THIPUPOBAHUE KUIKUX KUPOB. I[puMeHeHne *K1poB Ha OCHOBE CBOMCTB. MbLIa.

VraeBoasl. VYrieBoAsl, HUX Kilaccu(uUKalus: MoOHocaxapuibl (TJIOK03a, (pyKTo3a),
nrcaxapuabl (caxaposa) M mojucaxapuabl (KpaxMal U IeUTioNo3a).

['moko3a — BEIIECTBO C JABOWCTBEHHOW (YHKIHMEH — allbJeTUAOCTIHPT. XUMHYECKHE
CBOWCTBA IIIOKO3bI: OKHUCJIEHHE B IIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COPOHUT, CIIMPTOBOE
Opo>xenue. IIlpumeHeHne riIr0K03bl Ha OCHOBE CBOMCTB.

3HaueHue YIJIEBOJAOB B JKMBOW IIPUPOAE M JKU3HM uyenoBeka. IloHarne o peakuusax
NOJIMKOHACHCALUY U THAPOJIN3a Ha IPUMEPE B3aUMOIPEBPAILICHUN: [JIFOK03a <> MOJIMCAXapHI.
JemoHcTpanumn

Oxucnenue cuupra B aJlbICTU.

KauecTBeHHBIE peakliy HAa MHOTOATOMHBIE CITUPTHI.

PacTBOoprMOCTb (heHOIa B BOZIE IPU OOBIYHOM TeMIIepaType U HarpeBaHUU.

KadectBeHnHbIe peakiiui Ha (GEHOI.

Peaxkius cepeOpsiHOTrO 3epKaja ajlbJJeTUA0B U IIIIOKO3BL.

OxucreHue anpJeruioB U TIIOKO3bl B KHUCIOTY ¢ mHoMomlpio ruapokcuna meau (II).
KauectBennas peaxuus Ha kpaxmai. Komtekuus a¢pupnbix macen. JlabopatopHbie ONBITHI

PacTBopeHue rnuneprHa B Bojie U B3auMozeiicTeue ¢ rugpokcuom meau (1I).

CBoiicTBa YKCyCHOH KHCIIOTBI, 001IME CO CBOMCTBAMU MHUHEPAJIBHBIX KUCIIOT.

Jloka3aTenbCcTBO HEMPEAEIBHOTO XapaKTepa AKHUAKOTO KHUPA.

B3aumopeiicTBue ritoko3bl U caxapo3bl ¢ ruapokcugom meau (11).

KauecTBeHHas peakuys Ha Kpaxmail.

[TpoduibHbIe 1 PO ECCHOHATLHO 3HAYMMBbIE 3JIEMEHTBI coziepkaHust. MeTuio-

BBIIl CIIUPT U €ro UCIOJIb30BaHUE B KAYECTBE XUMUYECKOTO ChIpbsi. TOKCMUHOCTh METaHOJIA
Y TIpaBUJIa TEXHUKU OE€30MAaCHOCTH MPU paboTe ¢ HUM. DTUJIEHIIIMKOJIb U €r0 IPUMEHEHHE.

TOKCHYHOCTD STHJICHIJIMKOJIS ¥ IPAaBUJIa TEXHUKU 0€30I1aCHOCTHU IPU paboTe ¢ HUM.

[Tonyuyenue peHona u3 NPOTyKTOB KOKCOXUMHUYECKOTO TPOU3BOJICTBA U U3 OEH301a.

[Monmukonaencanus Gopmanpaeruaa ¢ ¢peHoioMm B (HeHoI0POPMaTbACTHIAHYIO CMOIY.
Aueranbnerun. [lonarue o keroHax Ha npumepe anetoHa. [I[ppumeHeHue aleToHa B TEXHUKE U

IIPOMBIIIIJICHHOCTH.
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MHuoroo6pasue kapOOHOBBIX KUCIOT (I1aBEJIEBOM KHCIOTHI KaK JBYXOCHOBHOM, aKpUIOBOH
KHCJIOTHI KaK HeTpeieIbHOM, OEH30HHON KUCIIOTHI KaK apOMaTHIECKOi).

[TnenkooOpasytomue Macna. 3aMeHa JKUPOB B TEXHMKE HEMHILEBBIM  CHIPHEM.
CHHTETHYECKHE MOIOIIUE CPEICTBA.

MosnouHokucaoe OposkeHne rioko3bl. KucioMonounbie mpoaykTel. CHIIOCOBaHUE KOPMOB.
Hurposanue uemnonossl. [Iupokcuus.

[TpumepHbIie TeMbl pedepaToB, (TOKIIAT0B, COOOIICHH ), UHAMBUIYATBHBIX MPOCKTOB:
1. bBuorexHonorus u reHHas UH>XeHepus — TexHosiorun X XI Beka.

2. HanorexHousiorus Kak NpHOPUTETHOE HANPaBJIEHUE PA3BUTHUS HAYKU U IIPOM3BOJICTBA B
PO.

3. CoBpeMeHHbIE METO/IbI 00€33apaKHUBAHNUS BOJIBL.

4. Xwuznab u nesrensHOCTh J. Y. Menneneena.

5. «llepunognueckoMy 3aKOHy OyAylee He IPO3UT Pa3pyIICHHEM. . .»

6. Cunre3 114-ro anemMenTa — TpuyM{Qp poCCUHCKUX (HPUZUKOB-SEPIIUKOB.

7. H3otomsl Bogopoza.

8. Hcnonb3oBaHue paMOaKTUBHBIX U30TONOB B TEXHUUECKUX LIETISIX.

9. PeHTreHoBCKOE U3IyUEHHUE U €T0 UCII0Ib30BAHUE B TEXHUKE U METULIMHE.

10. Ilna3ma —uyeTBepTOE COCTOSHUE BELIECTBA.

11. AmopHsIe BeniecTBa B MPUPO/IE, TEXHUKE, OBITY.

12. PacTtBOpHBI BOKpYT Hac. Tumsl pacTBOpOB.

13. Bopa kak peareHT u cpea s XMMUYECKOro Ipolecca

14. MHoronaukuii KapOOHAT KaJbLUs: B IPUPOJIE, B IPOMBIIUIEHHOCTH, B OBITY.

15. BupTtyanbHoe MOAETMPOBAHUE XUMUYECKHUX MPOIECCOB.

16. DnekTponu3 pacTBOPOB AIIEKTPOJIUTOB.

17. DnexTponus pacniaaBoB 3JIEKTPOJIUTOB.

18. Poip MeTaniaoB B UCTOPUU YEIOBEUYECKON IMBUITU3ALIMY.

19. Koppo3ust METayuioB 1 CriocoObl 3alIUTHI OT KOPPO3UH.

20. MueptHbIe WM 01aropoJHbIE Ta3bl.

21. Poxparouiyie coau — rajJloreHsl.

22. Hcropwus IBEACKOW CIIMYKH.

23. Hcropuisi BOBHUKHOBEHHUS U Pa3BUTHUS OPraHUYECKON XUMUHU.

24. JXuzsb u gearenbHoCcTh A. M. byTieposa.

25. CoBpeMeHHBIE TPECTABICHUS O TEOPUH XUMUYECKOTO CTPOCHHUS.

26. DKOJIOTrMYecKUe aCleKThl UCIOJIb30BAHUS YTIIEBOJOPOAHOTO CHIPbSL.

27. DKOHOMHMYECKHE aCIEKThl MEXIYHapOAHOI'O COTPYJHHYECTBA IO MCIIOJIb30BAaHUIO
YTIEBOAOPOAHOTO CHIPbSL.

28. HcTopwust OTKPBITHS B pa3pabOTKH T'a30BbIX U HEPTIHBIX MECTOPOKICHNN B PD
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2.1 O0bem 001Ie00pa3oBaTEIbLHON Y4eOHOH TMCUMIUIMHBI XUMHUS M BUAbI Y4eOHOI
padoTsbI

Bun yaeGHO# paboThI O06nem yacoB
MaxkcumainpHas yueOHasi Harpy3Kka 78
AyJIUTOpPHBIE 3aHATHS, BCETO 78
B TOM YHCJIE:
TEOpETUIECKOe 00yUCHHE 39
npaktuaeckue 3ausaTus (113) 39
CamocrosiTesbHasA padoTa, Bcero
Bun npomexxytounoit arrectanmu Judd. 3aueT KOMIUIEKCHBIH 2 cemecTp
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2.2. TemaTu4eckuii IJIaH U coAep:KaHue 001e00pa30BaTEJIbHONH Y4eOHO! TMCUMILIHHBI

Xumus
HaumeHnoBanue Conep:xxaHue yueOHOro MaTepuaJia, O0be | YposeHn
pa3aesioB U TeM JJadopaTopHbIe U NPaAaKTHYeCKHe padoThl, M b
CaMOCTOsITeJIbHAsI padoTa 00y4yalouuxcst 4acoB | OCBOEHU
|
1 2 3 4
Pazgen1 OO0mas u HeOpraHm4ecKast XuMHs
1. [Ipeamer u 3agaun xumMuu. MecTto Xumuu B 2 1
psaay GbyHIaMeHTalIbHBIX HayK.
Beenenne IIpakTnyeckas padora 2 1
OCHOBHbBIC XUMHUYECKHE 3aKOHBI U TIOHATHS
CamocrosiTeJIbHAS padora. CocrabnieHue
TII0CCapHst o 0a30BbIM MTOHATUSM
HEOPTraHUYECKON XUMHUH
CoBpemMeHHasi KBAHTOBO-MEXaHUYECKash TEOpUs 2 1
Tema 1.1 CTPOCHMS aTOMa.
KBanToBO- CamocTosiTesibHasA padoTa
MeXaHuYecKas XapakTepucThka 53JIEMEHTOB Ha  OCHOBaHUU
TEOpHs CTPOCHUSI | mosioxkeHus1 B TM (rpymma, moarpymnmna, nepuo,
aroMa CEMEICTBO, MeTaJllI/HEMETAJL, KOJIMYECTBO
3JICKTPOHOB, MPOTOHOB, HEUTPOHOB).
Nzyuenue COOTBETCTBYIOILIETO paszena
npaktuyeckux 3ansatuii @OC
Pemenue rectoB ®OC
[Tepronuueckuii 3aKOH U MEPUOIUYECKaAsA CUCTEMA 1 1
anemenToB .. Menaeneena.
Tema 1.2. IIpakTnyeckas padora 1 2
113 J1.1. CocraBneHMe  DIEKTPOHHBIX U 3JIEKTPOHHO-
MemnpeneeBa rpadudeckux GopMys aTOMOB JIEMEHTOB
CamocrosiTesibHasA padoTa
Pemenue rectoB ®OC
Xumudeckas CBA3b. THIIBI XUMHYECCKHX CBS3CH. 4 1-2
CaoiicTBa M mapaMeTpbl
Tema 1.3. IIpakTuueckas padora 4 3
Xumuueckast KomnbrotepHoe  mojenupoBaHue 1O TeMe
CBSI3b XUMUYECKasl CBSI3b. | €CTUPOBAHUE
CamocrosiTesibHasA padoTa
Pemenne rectoB ®OC
Onpenenenre  TUMa XUMUYECKOW  CBSI3U B
MOJIEKYJIaxX
Knaccuduxanus u HOMEHKJIaTypa 2 1-2
HEOpPraHMYecKux  coenuHeHnil. ['eHeTmyeckas
CBSI3b MEXIY KJIacCaMU HEOPTaHUIECKUX
Tema 1.4. COCTMHCHHI
Kaaccenl IIpakTnyeckas padora 2 1-2
HEOpraHu4ecKux | XMMUYECKHE CBOWMCTBA OKCHUIBL, THUIPOKCUIBI,
coeIMHEeHU KHUCJIOTBI, COJTH
KontponbHas pabora. 2 3
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CamocrosiTesibHAsE padoTa 00yYaOIIMXCH
Odopmienue nabopaTopHO pabOTHI

Nzyuenue COOTBETCTBYIOIIETO pas3znena
npaktuaeckux 3anatuit @OC

Pemenne recros, ®OC.

[Toaroroska k koHTpoaLHOM padote (DOC.
Pa3nen xoMOMHUPOBAaHHBIE 3a/1aHNS)

Tema 1.5.
Tunel
XHMHYECKHX
peakumi

TTousatue 0 XUMHUYECKOU pEaKIUH.
Knaccudukanuss ~ XUMUYECKHX  peakiuil B
OpPraHUYECKON U HEOPraHUYECKON XUMUU

1-2

Peakiiun  oOMeHa.  ANTOpPUTM  COCTaBJICHHS
MOJIEKYJISIPHBIX u MOHHO-MOJIEKYJISIPHBIX
ypaBHeHHi «Peakunu oOMeHa

1-2

IIpakTnueckas padora
OmnpezneneHue TUIA XUMHUUECKON peakiuu

1-2

OKUCIIUTEIHLHO-BOCCTAHOBUTEIIHLHBIE pcakunn
(OBP). Anroput™m coctaieHust OBP

1-2

IIpakTnueckas padora
«BnusiHue cpenpl Ha npotekanue OB mponeccos.
TectupoBanue

KontponbHas pabora.

CamocTosiTe/bHAsA padoTa 00y4aOIMXCS
Odopmienue nabopaTopHOi paboOThI

N3zyuenune COOTBETCTBYIOIIETO paznena
npaktuyeckux 3ansatuii @OC

Pemenne tecto, POC.

[ToarotroBka K KOHTpOJdbHOU padore. (DPOC.
Paznen koMOMHUPOBAHHBIC 3aJaHHS)

Tema 1.6.
PacrBOpsI

PactBopsr: kmaccudukanus, 3SHaYCHUE

IIpakTHyeckas padora
Crnoco0bl BBIpaKeHHUS! KOHIICHTPAIIMH PACTBOPOB

CamocrosTeabHasa padora
Pemenue 3amau
Pemenne recroB, ®OC

Tema 1.7.
Xumnueckas
KHHETHKA H
paBHOBecHe

CKOpPOCTh TOMOTE€HHBIX XUMHUUYECKHUX PEaKIUM.
@aKTOpbl, BIUAIOLIIME HA CKOPOCTh XUMHYECKOU
peakiuu. 3akoH naeiictBus macc ['ynmpOepra u
Baare

IIpakTnyeckas padora

OObparuMocTh XxuMHUYeckux peakuuil. [lonsrue o
XMMHYECKOM  paBHOBecuu.  (mpuHiun  Jle-
[Matenbe-bpayna) TectupoBanue

1-2

CamocrosTesnbHas padora

Pemenne tectoB M3ydyenue pakTopoB, BIHSIOMIHX
Ha U3MEHEHUE CKOPOCTH XMMUYECKON peaKIiu
Odopmiienue n1abopaTopHOil pabOTHI

Tema 1.8.
XuMuuecKmne

OO6mias xapakTEepUCTHKA METAIIJIOB U HEMETAILJIOB
Ha OCHOBaHMHM ToNokeHus B Ilepuoanueckoit
cucteme anemenToB /(.M. MenneneeBa u
CTPOEHHS aTOMOB.

1-2

XUWUMHWYECKHE CBOIICTBA HEMETAJLJIOB
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CBOMCTBA
METAJJIOB M
3JIEKTPOXHUMHYEC
KHe CBOMCTBAa
METAJIJIOB

XUMHUYECKUE CBOMCTBA METaJJIOB "
3JIEKTPOXMMHYECKHE CBOMCTBA METAJIIIOB

1-2

KonTpomnpHas pabora

1-2

IIpakTHYecKoe 3aHsITHE
«Ormpenenenune DJC ranbBaHUYECKOTO JIEMEHTa»

CamocrosiTesibHast paboTa

Odopmiienne 1abopaTopHOi paboThI

Pemenne tectoB, POC.

IMonroroBka Kk KoOHTponbHOU pabote. (DPOC.
Pazgen koMOMHMpPOBAHHBIE 3aJaHUS)

Pa3zgen 2.

Opranuyeckasi XumMust

Tema 2.1.

I'omosoru u
H3oMephbl

Beenenue B OpTaHU4YCCKYHO XHMUIO.
OcobenHocTH INOBCACHUA yriuepoaa B
OPraHUYCCKUX COCIUHCHUIX.

OCHOBHBIE ~ TIOJIOXKEHHMS ~ TEOpUSl  CTPOEHUS
OpraHM4YecKuX coenHeHui bytieposa.
Knaccudukanus, HOMEHKIATypa OpraHHYECKUX
COECTMHECHUI

[IpakTrueckoe 3aHsTHE. [ OMOJIOTMYECKHUE PSIBL.
CocTaBienue CTPYKTYPHBIX bopmyn
YIJIEBOAOPOJOB M X TIPOU3BOIHBIX.

1-2

[IpakTueckoe 3aHATHE. SIBIeHHME H30MEpUU.
Buggsi. CocTaBiieHne u30MepoB.

1-2

Camocmosmenvnas paboma obyuaowuxcs
H3zyuenue COOMEEmCcmeayoue2o pazoena
npaxmuyeckux 3anamut @OC

Ogopmnenue nabopamopmoti pabomul

Pewenue mecmos, ®OC.

Iloozomosexa k koumponvhot pabome. (@OC.
Pa3zoen xombunuposanuvie 3a0amiis)

Tema 2.2.

Oo6uras
XapaKTepHCTHKA
YB

OOmee mpeacraBieHue 00 ajaKaHaxX, aJKEHaX,
aJIKMHaX, aJIkaJreHax.

IIpakTHYeckoe 3aHsATHE
XUMHUYECKHEe  CBOMCTBA  aJIKaHOB,  AJIKCHOB,
aJIKMHOB M aJIKaJuCHaX.

ApomaTtrueckue  yraeBogopoabl. OcoOeHHOCTH
CTpPOEHUS, CBOMCTBA

1-2

IIpakTHYecKoe 3aHsATHE
[IpupoaHble HCTOYHUKHU YTIIEBOJOPOIOB

1-2

KonrtpomnsHas pabora.
3amura Moty (paznen 3,4)

CamocrosiTesibHAas padoTa 00y4arommuxcst
Odopmiienue nabopaTopHOil paboTHI

Pemenne tectos, POC.

[ToarotroBka K KOHTpOJdbHOU padore. (DPOC.
Paznen koMOMHUPOBAHHBIC 3aJaHH)

[ToaroroBka cooOmenuii. 3nauenne Hedptu B 21
Beke. Teopuu npoucxoxaeHust He(TH.
[ToaroroBka cooOuieHus Ha TEMY «3Hau€HHUE U
obmnact npuMeHeHust Y B»
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[IpouzBoaubie yriaeBomoponbl. Knaccuduxarusi. 2 1-2
OOmee  mpeicraBIeHME O  COHPTaxX |
KapOOHUJILHBIX COCAMHCHHSX, H30MEPHSI,

HOMEHKJIATypa.
Tema 2.3.
O61iee npeacTaBieHne 0 KAPOOHOBBIX KUCIOTaX. 2 1-2
O6mast nu3oMepusi, HoMeHKIatypa. O61acTi mpuMeHeHHs
xapakrepucruka | OOliee npeacTaBieHne 0 KapOOHOBBIX KHUCIIOTAX. 2 1-2
IMyB u3oMepus, HOMEHKJIaTypa. XuMuueckue

CBOMCTBAa. XWUMHYECKHE CBOHCTBA KapOOHOBBIX
kucnoT. O61aCTH NPUMEHEHUS

O6miee npeacraBaeHne 00 amMmuHax. XUMHUYECKUE 2 1-2
cBoiicTBa aMuHOB O0JIACTH MPUMEHEHUS
O6mee mnpencraBieHne 00 aMHUHOKHCIIOTAX, 2 1-2
6enkax, sxupax. O6IacTH MPUMEHEHHS
IIpakTH4yeckoe 3aHsATHE. 8 1-2
XuMHUecKue CBOIiCTBa MIPOU3BOIHBIX
YTIIEBOJIOPOJIOB.

IIpakTHYyeckoe 3aHATHE 2 3
Wnentudukanus VB
IIpakTHuyeckoe 3aHsATHE 2 3
WNnentudukanus [TYB
KonTtponsHas pabota 2 3
CamocrosiTesbHasA padoTa

N3zyuenne COOTBETCTBYIOIIETO paznena
npaktuyeckux 3ansatuii @OC

Odopmitenne n1abopaTopHOi pabOTHI

Pemenne tectos, POC.

IMonroroBka Kk KoOHTponbHOU pabote. (DPOC.
Pazgen koMOMHMpPOBAHHBIE 3aJaHUS)

IToaroroBka cooOuIeHUIA.

Bcero: 78

s xapaxkmepucmuxu ypogHsi 0C80eHUsl YUeOH020 MAmMepuana UCHOIb3VIOMCs cledyiowue 0003HaAYeHUsL:

1. o3naxomumenvHulll (V3HABAHUE PAHee U3YUEHHbIX 00bEKMO8, CEOUCME);

2. penpoOdyKmueHblil (8bINOIHEHUE 0esIMENbHOCIU NO 00PA3YY, UHCIPYKYUU UTU OO PYKOBOOCMEOM)

3. npoOyKmueHblll (NIAHUPOBAHUE U CAMOCOAMENbHOE 8bINOTHEHUE 0eAMENbHOCU, PeleHe NPODIeMHbIX
3adau)

2.3 O0pa3oBaTesibHbIE TEXHOJOTHH, MCIIOJIb3yeMble NP MPOBEACHUHN Ay IMTOPHbIX
3aHATHI

B cootBerctBuu ¢ TpeboBanussmu GI'OC CIIO no cnenumansHocTu 10.02.05 OGecneuenue
WH(POPMAIIMOHHON 0E30MaCHOCTH aBTOMATH3UPOBAHHBIX CHUCTEM, PEaM3aIHsl KOMIIETEHTHOCTHOTO
MoAX0/a JOJDKHA MPEeIyCcMaTpuBaTh MIMPOKOE MCIOJIb30BAaHUE B YUYEOHOM IPOIECCE aKTUBHBIX U
WHTEPAKTUBHBIX (DOpPM TMpoBeACHUS 3aHATHN (KOMIBIOTEPHBIX CHUMYJISIUN, NEIOBBIX U POJIEBBIX
urp, pazdop KOHKPETHBIX CUTYAIlHii, TICUXOJIOTUYECKUE U MHbIE TPEHUHTU U T.NI.) B COYETAHHUH C

BHEAYJUTOPHOW paboToil ¢ wuenpto (HOPMUPOBAHHMSA U Pa3BUTHIA TPEOYEMBIX KOMIICTCHIIUI

00y4Jarommxcsl.
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Bunsl 00pa3oBaTesibHBIX TEXHOIOTHH.

OO6pa3oBarenbHasi TEXHOJIOTHSI — 3TO COBOKYITHOCTh Hay4YHO U MPAKTUYECKH 0OOCHOBAHHBIX
METOAOB, W MHCTPYMEHTOB Ui JOCTHXKEHUS 3aIVIaHUPOBAHHBIX pPE3YyJbTATOB B 00JIACTH
oOpa3zoBanus. IlpuMeHeHHe KOHKPETHBIX OOpa30BaTENbHBIX TEXHOJIOTMH B y4eOHOM Mpolecce
orpenensercss crnenupuKoi yuyeOHOU AesITeNbHOCTH, €€ MH(POPMALMOHHO-PECYPCHOW OCHOBBI H
BUIOB Y4eOHOI paOOTHI.

1. TpaguunoHHble 00pa30BaTENbHbIE TEXHOJOTUM OPHUEHTHPYIOTCA Ha OpraHU3alHio
00pa30BaTeNLHOTO Mpoliecca, MPEANOIAaraolyl0 NPsAMY0 TPAHCIALUIO 3HaHUH OT MpenojaBares
K CTYJICHTY (TIIPEeHMYILECTBEHHO Ha OCHOBE OOBSCHUTEIBHO-UUTIOCTPATUBHBIX METOJIOB OOYUYCHHUS).
VYyeOHass AESITENBbHOCTb CTYJIEHTAa HOCUT B TaKMX YCJIOBMSIX, Kak IpPaBUIIO, PENPOAYKTHBHBIN
Xapaxrep.

[Tpumepsl ¢GopM ydeOHBIX 3aHATUH C HUCIOJb30BAHUEM TPAJAULUOHHBIX TEXHOJIOTHM:

Jlexuuss — mocnenoBaTeabHOE H3JIOKEHHE Marepuaja B IUCLHUIUIMHAPHOW JIOTHKE,
OCYILECTBIIIEMOE NMPEUMYIIIECTBEHHO BepOaIbHBIMU CPEICTBAMU (MOHOJIOT MTPENOJaBaTENs).

Cemunap — Oecema mperojaBaTelisi U CTYJEHTOB, OOCYXJIEHHE 3apaHee IMOJIrOTOBICHHBIX
COOOILICHUH, MPOEKTOB IO KaXIOMYy BONPOCY IUIaHAa 3aHATHUA C €OUHBIM JJIS BCEX IEpeyHeM
peKoMeHAyeMOM 00s13aTENIbHOM U TOTIOTHUTEIbHON JTUTEPATYPHI.

[IpakTHdeckoe 3aHATHE — 3aHATHE, IOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHH H
HaBBIKOB I10 IIPEUI0KECHHOMY aJITOPUTMY .

2. TexHonoruu mpoOIEeMHOro OOy4YeHHMs — OpraHus3alnus o0pa30BaTENbHOrO Ipolecca,
KOTOpasi MpenojaraeT MOCTaHOBKY MPOOJIEMHBIX BONPOCOB, co3nanue 20 yd4eOHbBIX MpOoOIEeMHBIX
CUTyalUi A CTUMYJIMPOBAHUE AKTUBHOW MTO3HABATEIBHOM IE€ATEILHOCTH CTYCHTOB.

[Ipumepsr Gopm y4ueOHBIX 3aHATHA C MCIOJB30BAHUEM TEXHOJOTUH TPOOIEMHOTO
00yueHHS:

[Ipaktudyeckoe 3aHsATHE B (OpME TMpaKTUKyMa — OpraHu3aunus ydeOHOH paloTsl,
HalpaBj€HHAsT Ha PEIICHHE KOMIUIEKCHOW Y4YeOHO-TIO3HABATEIbHOM 3a1a4yu, TpeOyromen oT
CTyJIeHTa IPUMEHEHMS KaK HAyYHO-TEOPETUYECKUX 3HAHUM, TAK U MPAKTUYECKUX HABBIKOB.

3. UrpoBble TEXHOJOTHMM — OpraHM3alnus 00pa3oBaTeIbHOIO Ipoliecca, OCHOBaHHAs Ha
PEKOHCTPYKILMHU MOJIENEN TOBEACHUS B paMKax MPEAJIOKEHHBIX CLIEHAPHBIX yCIOBHIA.

[Tpumeps! popM yueOHBIX 3aHATHH C UCTIOIB30BAaHUEM UT'POBBIX TEXHOJIOTHI:

JlenoBas urpa — MOJAETHPOBAHME PA3TMYHBIX CUTYallUil, CBA3aHHBIX C BBIPAOOTKON H
NPUHSATHEM COBMECTHBIX DELICHUH, OOCYXJEHHEM BOIPOCOB B PEXHUME MO3IOBOT0 INTypMa,
PEKOHCTPYKIMEH (QyHKIIMOHAILHOTO B3aUMOJICHCTBHS B KOJUIEKTHBE U T.I1.

4. TexHOJIOrMM HPOEKTHOrO OOY4YEHMs — OpraHm3alus o0pa3oBaTEIbHOIO Ipolecca B

COOTBETCTBUH C AJITOPUTMOM IIO3TAITHOI'O PCIICHUA HpO6J’I€MHOI>i 3aJa4i KWW BBIIIOJIHCHUA
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yueOHoro 3amanus. [IpoekT mpeamonaraer COBMECTHYIO yueOHO-MO3HABATEIbHYIO NIEATEIbHOCTh
TpyNIbl CTYJISHTOB, HANpPAaBIEHHYI Ha BHIPA0OTKY KOHIICTIIMH, YCTAaHOBJICHHME IeJied W 3ajad,
(GOpPMYIHPOBKY OXXHIAEMBIX pPE3yJIbTaTOB, ONpEACICHHE MPHHIUIOB M METOIUK PEIICHHS
MOCTaBJICHHBIX 33/1a4, IJIAHUPOBAHUE X0/1a pabOThI, MOUCK JTOCTYIHBIX U ONTHUMAJIbHBIX PECYpPCOB,
MO3TAMHYI0 peajn3aluio MaHa paboThl, MPE3EHTAIMIO PE3yJIbTaTOB PabOThl, UX OCMBICICHUE U
peduekcuto.

OCHOBHBIE THUTIBI TPOECKTOB:

HccnenoBaTenbCkuii MPOEKT — CTPYKTypa NpuoiimkeHa K GopMary HayqHOTO HCCIeI0BaHuUs
(IoKa3aTeabCTBO aKTyaJlbHOCTH TEMbl, ONpENeIeHHe HayyHOW MHpoOJieMbl, MpeaMeTa U 0O0beKTa
UCCIICIOBaHMs, IeNei M 3aJady, METOJIOB, HWCTOYHUKOB, BBIIBMKEHHE THIOTE3bI, 0000IIeHUE
pE3yIbTAaTOB, BBIBOABI, 0003HAYEHHUE HOBBIX MPOOIIEM).

TBopueckuil NPOEKT, KaK IMpaBWJIO, HE HMMEET JAETalbHO NPOPabOTaHHON CTPYKTYpBHI;
y4eOHO-T03HABaTENbHAS IEITEIbHOCTh CTYI€HTOB OCYILIECTBIIECTCSA B PAMKaX paMOYHOTO 3a/laHusl,
MOTYUHSACH JIOTHKE W HWHTEpecaM YYacTHHUKOB MPOEKTa, KaHPY KOHEYHOro pe3yibTaTa (rasera,
¢GuIBM, Ipa3AHUK U T.I1.).

5. VHTepaKTHUBHBIC TEXHOJOTHH — OpTaHM3alMs O0pa30BaTEIBHOTO TpoIecca, KOTopas
IpeJoiaraeT akTUBHOE U HEMHEIHOE B3aUMOJICHCTBUE BCEX YUACTHUKOB, JOCTH)KEHHE Ha 3TOM
OCHOBE JIMYHOCTHO 3HAYMMOTO JJIi HUX oOpa3oBaTenbHOrO pe3ynbraTa. Hapsamy co
CHEIUAIM3UPOBAHHBIMU TEXHOJOTHUSMHU TAKOTO POJia MPUHIIUI WHTEPAKTUBHOCTHU MPOCIEIKHUBACTCS
B OOJIBIIMHCTBE COBPEMEHHBIX 00Pa30BaTENbHBIX TEXHOJOTHHA. MIHTEPaKTUBHOCTh IMOJPa3yMEBaCT
CyOBeKT-CyOBEKTHBIE OTHOIIEHUS B XOA€¢ OOpa30BaTeIbHOTO IIpolecca |, Kak CIEJICTBUE,
dbopMupoBaHUe caMopa3BHUBarONIeHcs HHDOPMALIMOHHO-PECYPCHOMN CPEIbI.

[Tpumepsr  popm  y4deOHBIX 3aHATHH C  WCIOJB30BAHHUEM  CIEIHATU3UPOBAHHBIX
WHTCPAKTUBHBIX TEXHOJIOTHI:

— Jekuus oOpaTHOW CBSI3M — JIKIMA—TIPOBOKALMS (M3NIOKEHHE MaTephaja ¢ 3apaHee
3arIaHUPOBAHHBIMH OIIMOKAMH);

— Jexuug-Oecena;

— JIEKUUA-TUCKYCCHS;

— CEMHHAp-JUCKYCCHSl — KOJUIEKTHBHOE OOCYXIEHHE KakKoro-audo CHOPHOTO BOIpOCa,
npo0JIeMBbl, BEISIBIICHUE MHEHHH B TPYTITIE.

6. NndpopManimoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJOTUM — OpraHHU3alus
00pa30BaTeNbHOrO Mpoliecca, OCHOBAaHHAS HA MPUMEHEHHU CHEIHMAM3UPOBAHHBIX MPOTPAMMHBIX
CPEIICTB ¥ TEXHUYECKHUX CPEICTB pabOThI ¢ HH(OPMALIUEH.

[Tpumepsr  ¢opM  y4eOHBIX  3aHATUH C  HCIOJIB30BAaHHMEM  HMH(GOPMAIMOHHO-

KOMMYHHKAIIUOHHBIX TEXHOJIOTHH:
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Jlexuusa-Buzyanusanuss — H3JI0KECHHE COJEP)KAaHUSA COINPOBOXKAACTCA NpPE3CHTALUEH
(eMOoHCTpaIyel yueOHbIX MaTepUaIOB, PEICTABICHHBIX B PA3IMUHBIX 3HAKOBBIX CUCTEMAX, B T.4.
WUTIOCTPaTUBHBIX, IpadUUECKUX, ayAU0- U BUJIEOMATEPHAIIOB).

[TpakTndeckoe 3aHATHE B (JOpME MPE3EHTALMU — MPEJICTABICHHE PE3yJIbTaTOB MPOEKTHOM
WIM HCCIIE0BATENIbCKON AEATEIbHOCTU C HMCIIOJIB30BAHUEM CHELUAIN3UPOBAHHBIX MPOrPaMMHBIX
cpexn.

Y aensHBIN BeC 3aHATHIA, MPOBOJMMBIX B MHTEPAKTHBHBIX (pOpMax, ompeiemnsieTcs rIIaBHOM
LEJIBI0 [IPOrpaMMbl, OCOOEHHOCTbIO KOHTHMHIE€HTAa OOYYaIOLIUXCS W COJCPKAHUEM KOHKPETHBIX
JUCLHUIUIMH, U B 1I€JIOM B y4e€OHOM IPOLIECCE OHM JIOJKHBI COCTABIATh HE MEHEe ONpeesIeHHOTO

NPOIIEHTA OT BCETro 00beMa ay TUTOPHBIX 3aHATHH.

2.4 OneHo4HbIe CPeICTBA U KOHTPOJIbHbIE BONPOCHI

1. Uto Takoe aTOMHBII HOMED AeMeHTa?

. Kakue aneMeHThI cOCTaBIAI0T OCHOBHYIO 4acTh atMocheps! 3emin?
. Uro Takoe mossipHast macca?

. Kakue Tumsl cBsi3eil CymecTByIOT MEXAY aToMamMu?

. UTo Takoe OKCHIAlUs U BOCCTAHOBJICHUE B XUMHH?

. Kakue a1eMeHTHI SBISIIOTCS 1EI0YHBIMU METAJITIaMU?

. UTO Takoe KUCJIOTHI 1 OCHOBAHUSA B XUMUH?

o 9 N N K~ WD

. Kakue oCHOBHBIE KJIACCHI OPraHUYECKUX COCAMHEHUM CYIIECTBYIOT?
9. Kakue axTopsl BIUSIOT HA CKOPOCTh XUMHUECKON peakiuu?

10. YTo Takoe kaTainu3aTop B XUMHUH?

11. Kakue snemMeHThI 00pa3yroT TajloreHbl?

12. Yto Takoe pacTBOPUMOCTh B XUMHUH?

13. Kakue cBOMCTBa ONpPENENsAIOT KUCIOTHOCTh pacTBopa?

14. Yto Takoe 31eKTpOXUMHUUECKasl aueiika?

15. Kakue sanemeHThl 00pa3yroT Ipyniy UHEPTHBIX ra30B?

16. UTto Takoe OpraHM4eckoe CoeTuHEHNE?

17. Kakue TUIIbl XUMHUYECKUX PeaklUid Bbl 3HAaeTe?

18. Yto Takoe paguoaKTUBHOCTb U KaKUE €€ BU/IbI CYIIECTBYIOT?

19. Kakue snemeHThI 00pa3yroT NepUOaudecKyto cucteMy MeneneeBa?
20. Yto Takoe CTEXHOMETPUS B XUMUU?

21. Kakue MeTopl aHanu3a UCTIOIb3YIOTCS B XUMHUH?
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22. Yo Takoe MoJMMepbl U KaKhe X OCHOBHBIE TUIIBI CYILIECTBYIOT?

23. Kakue smeMeHTsl 00pa3yIoT rpymily MEJI0YHO3EMEIbHBIX METAIIOB?
24. YTo Takoe KOHJIEHCAUs U UCTIapEHHUE B XUMUU?

25. Kakue anemMeHThI 00pa3yroT TPy MePEeX0IHBIX METAJIIIOB?

26. Yto Takoe 3eKTPOOTPHULIATEIBHOCTD 3J1€MEHTa?

27. Kakue 3aKOHbI XUMHUU Bbl 3HaeTe?

28. Yto Takoe TepMOIMHAMUKA B XUMHH?

29. Kakue MeTo/Ibl CHHTE3a OPTaHMYECKUX COCTMHEHUN CYIIECTBYIOT?

30. Yro Takoe KpUCTANINYECKAs] pELIETKAa B XUMUU?

2.5 ®oH/1 OLIECHOYHBIX CPEACTB

1. Z[OHOJ'IHI/ITC MMPpEAJIOKCHUC!

XUMUYECKUHN 3JIEMEHT MarHui HaXOqUTCA B TEPUOAE, rpy1re,

MOATPYTIIIE.

2. Bribepute npaBUIbHBIN OTBET:

ATOM KHCIIOpOAa UMEET CIIEAYIOIIEE PACIIPEAEICHUE IJIEKTPOHOB 110 SJHEPIE€TUUECKUM YPOBHSIM:
A. 284¢

B. 2¢e6e

C. 2e8e6e

3. JonomHuTe IpeaoKeHHeE:
B niepuonie ¢ Bo3pactaHreM MOPSAKOBOTO HOMEpa Y XUMHUECKUX DJIEMEHTOB METALTHICCKUE

CBOMCTBA , 4 HCMCTAJIJIMYCCKHUEC CBOMCTBA

4. JlonosHUTE TIPEAJIOKEHUE:

Howmep nepuona yka3piBaeT Ha

5. BeibepuTte npaBUIIbHBIN OTBET:

ATOM XJIOpa UMEET CIIEYIOIIEE PACTIPEAEIEHUE IIEKTPOHOB 10 IHEPIETUUECKUM YPOBHSM:
A. 2e5e

B. 2e8e7e

C.2e7e
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6. I[OHOJ'IHI/ITC MMPpEAJIOKCHUC!

B rnaBHOM noarpyIe ¢ BO3pacTaHUEM IOPSAAKOBOIO HOMEPA Y XMMUYECKUX DJIEMEHTOB

METAJUINYECKHE CBOICTBA , @ HEeMETaJUTMUYECKHEe CBOIICTBA

7. Ilpu pusndeckux ABICHUSIX HE U3MEHSICTCS:
A) pa3mepsl Tena

B) popma Tena

C) cocTas Ten

D) ctpykTypa Ten

8. Kakoe siBjIcHHE HE SBISCTCS MPU3HAKOM XHMHUYECKUX TPEBPAIICHU:
A) mosiBNIeHUE 3amaxa

B) nosiBnenue ocaaka

C) BhIICIICHHE Ta3a

D) u3menenne oobema

9. Peakiuu ropeHus - 370:

A) peakuuu, IpOTEKAIOILIHUE C BBIIECIEHUEM TEIUIOTHI U CBETA
B) peakium, nporekaroiye ¢ BbIAEICHUEM TEIUIOTHI

C) peakuuu, mpoTeKaronye ¢ 00pa3oBaHUEM OcajIKa

D) pCaKknun, NpoOTCKAOIINC C MOTJIOICHNUEM TCIIJIOTHI

10. 3akoH coxpaHEHHUsI MacChl BEUIECTB CHOPMYIUPOBAIT:
A) I.1.Menneneen

B) A.JlaByasbe

C) A.bekkepenb

D) M.B.JIomonocoB

11. Haumensmas qacTula XUMHYCCKOI'0 3JIEMCHTA, KOTOpad ABJIACTCA HOCUTCIICM €TI0 CBOMCTB:

A) arom B) monekyna C) no3utpon D) Hyki10H

12.Vxaxute GopMyiy CI0XKHOTO BELLECTBA!

A) Boga B) azot C)kucnopon

13.JlaHbI MPOCTHIE BEMIECTBA: YTOJb, aIMa3, rpaduT, KUCI0opo 1, 030H. CKOIBKO BCETO XUMUYECKUX
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3JICMCHTOB BXOJHUT B COCTaB 3THUX BCHICCTB:

A)2B)3C)4

14. Kakoiil u3 yka3aHHBIX MIPOIECCOB OTHOCUTCS K XUMHUYECKHUM:

A) ropenue xanus B) BeITsArnBanue amoMuHUEBO npoBosioku C) neperoHka Hepru

15. Kakoii n3 yka3aHHBIX TPOIIECCOB OTHOCUTCS K (PU3UUICCKUM:
A) ucnapeHue BoJbI C TOBEPXHOCTH Tena B) pxkaBieHnne reo3s

C) obpazoBaHue oKcHJa a30Ta B aTMOc(epe B IPOLIECCce IPO3bl

16. Ka)KI[OC XUMHWYCCKH YUCTOC BEUIECTBO, HE3aBUCUMO OT crocoba MOJIy4YCHHA UMECT OAUH U TOT
)K€ TIOCTOSIHHBIN cocTaB. Takyto HopMyIUPOBKY UMEET 3aKOH:

A)kpaTHbIX OTHOIIEHHH B)mocTosiHcTBa coctaBa C) SkBUBaJIEHTOB D) 00 bEMHBIX OTHOIICHUH

17. HanMmeHnsbIas yacTHIia BEIISCTBA, 00/1aJar0[asi BCEMHU €r0 XUMUYESCKUMU CBOMCTBAMH, — 3TO:

A) atom B) monekyna C) mo3utpon D) HykiioH

18. Ecnu aBa sneMeHTa 00pa3yroT MexIy cOOOH HECKOIBKO COSIMHEHUH, TO MacChl OHOTO
3JIEMEHTA, IPUXOJSIINECS B 3TUX COEIMHEHUAX Ha OJIHY U Ty K€ Maccy APyToro 3JIeMeHTa,
COOTHOCSITCS MEXKTy CO00M Kak HeOOJIbIINE 1Iebie yncia. Takyro (OpMyIUPOBKY UMEET 3aKOH:
A) KpaTHBIX OTHOIIEHHI B) mocTosHCTBa cocTaBa

C) axBuBaneHTOB D) 00BEeMHBIX OTHOIICHHIA

19. ABTOp 3aKOHA COXpAHEHUSI MACChI BEIIECTB:

A) Mennenees B) Jlomonocos C) Ilpyct

20. Kakoii u3 yka3aHHBIX IPOLIECCOB OTHOCUTCS K XMMHUYECKHM:

A) ropeHne MaraHueBoi JIeHThl B) BeITATHBaHNE MeTHOM TIpoBosIoku C) meperonka HeTH
21. Kakoif u3 yka3aHHBIX IMPOIIECCOB OTHOCUTCS K (PU3UYECKUM:
A) pxaBienue reo3ns B) ucnapenue BoJbl ¢ MOBEPXHOCTH BOJOEMA

C) obpazoBanue 030Ha B aTMOC(EPE B MPOIECCE TPO3bI

22. JlaHbl mpoOCTHIE BEIIECTBA: caXa, 030H, I'paduT, KUCI0PO, ainMas, KpacHblil pocdop. CKonbKo

BCCT'0 XUMHNYCCKHUX 3JICMCHTOB BXOAUT B COCTAaB 3THUX BCHICCTB:
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A)6B)3C)4D)2

23. Yactuiia, UMeromiasi OTpULATEIbHBIN 3apsi, Ha3bIBACTCS:

A) anunon B) xatuon C) atom D) monekyna

24. Yactuiia, UMeroniasi HoJIOKUTEIbHBIN 3aps]l, HA3bIBACTCS:

A) annoH B) xatuon C) atom D) monexyina

25. OTHOCUTENbHAS MONEKYJIIpHAs Macca BeniectBa KMnO4 pasha:

A) 168 B) 158 C) 136 D) 110

26. OTHOCUTENBHAS MOJIEKYJIsipHas Macca BemectBa Na2SO4 paBHa:

A) 142 B) 158 C) 119 D) 110

27. B kakoli rpymnrne 1 B KakoM Iepuoe nepuoaudeckoi cuctemsl aneMenTos J[.1. Menneneepa

HaXOJUTCS JIEMEHT C MOPSAKOBBIM HOMEPOM 427

28. B kakoli rpynmne U B KaKOM IIEPHOE NEPUOINIECKON CUCTEMBI HAXOAUTCS IEMEHT C

MOPSAIKOBBIM HOMEpoM 517

29. Kakoi 13 3J1eMEHTOB — JIUTUH MJIN KaJIMi — O6J'Ia,Z[aeT boiee BBIPAKCHHBIMU MCTAJUIMYCCKUMU

cBorctBamu? [louemy?

30. Kakoii 35ieMeHT 4eTBEepTOro nepuojia nepuoandeckoit cucremsl . M.Menaeneena sBisiercs

HauOosiee TUIUYHBIM MeTasuioM? [Touemy?

31. Kakue coetuHeHUs C BOJOPOIOM 00pa3yroT 3IEMEHTHI I1aBHOU noarpynmns! VI rpymnmsi?

32. Hanumute GopMyJIibl BOXOPOIHBIX U BBICHIMX KHUCIOPOIHBIX COEIMHEHUN p-371eMeHTOB [V

T'pyHIibL HepHO,Z[I/I‘IeCKOﬁ CHUCTCMBI.

33. OnuuuTe XUMUYECKUE CBOWCTBA AJIEMEHTA C MOPSIIKOBBIM HOMEPOM 23 10 €ro MOJIOKEHHUIO B

MEePUOINYECKON CUCTEME.

34. Ha ocHOBaHUU NOJIOKEHUS KaJblKs B epuoandeckoil cucreme snementoB .M. Menneneera
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HaITMIMTeC (1)OpMy.]'H>I €ro BhICHICTO OKCHUJA, THAPOKCHUAA U XJIOpHIA.

35. OnuH U3 JIEMEHTOB, NMPEeACKa3aHHBIX J.W1. MenpeneeBbiM, 00pazyeT OKCHJ,
MaccoBas J10J151 KUciaopoaa B KoTopoM cocTaBiisieT 0,305. DiaeMeHT NposBIsieT B 3TOM OKCUIE
CTEeTeHb OKUCIICHHs, paBHYIO +4. OnpenennTe OTHOCUTENBHYI0 aTOMHYIO MacCy 3TOrO JIEMEHTa U

Ha30BUTEC €TO.

36. Kakoii anmeMeHT naToro nepuoa nepuoandeckoi cucremsl JI.M1.MenneneeBa sBisieTcss Haubosee

TUNWYHBIM HemeTamioM? [louemy?

37. Kakue sneMeHTapHbIe YaCTHIIbI BXOIST B COCTaB aTOMHOTO sIpa:
A) TOJIBKO MPOTOHBI

B) Tonbko HEUTPOHBI

C) npoTOHBI U HEUTPOHBI

D) HEUTPOHBI U 3TEKTPOHBI

38. DKcepuMeHTaIbHO 0OHAPY KU 3JIEKTPOHBI B COCTABE aTOMOB U J1aJl UM Ha3BaHUE YUCHBbIi-
¢bu3nk:

A) Ix.Tomcon B koHue XIX B.

B) XK.Ileppen B XIX B.

C) Cronu B XIX B.

D) D.Pe3zepdopa B XX B.

39. Maccy, paBHYIO Macce aToMa BoJopoja (MPUHATON B XMMHUU 32 €IUHUILY ), U 3apsia +1 UMeroT
CJIETYIOIINE AIEMEHTAPHbBIC YaCTHUIIBI:

A) HEUTPOHBI

B) snextponsl

C) nonsl

D) npoTonsr

40. IIpu nmoave BEICOKOTO HANPSKEHHS HA 3JICKTPOJIBI B BaKyyMe Obl10 00HApY>KEHO SIBJICHHUE,
Ha3BaHHOE KaTOAHBIMM JydaMmH. KaToIHbIE JIydn OKa3aluch:

A) IOTOKOM 3JIEKTPOHOB OT aHOJA K KaTOIy

B) nOTOKOM 37I€KTPOHOB OT KaToJia K aHOy

C) MOTOKOM MPOTOHOB OT aHO/A K KaTOAy
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D) INIOTOKOM IIPOTOHOB OT KaTOJda K aHOAY

41. Onpenenure 4UCIO FIEKTPOHOB B aTOME JKeJe3a:
A) 26
B) 30
C) 56
D) 55

42. B ocHOBE S1€pHBIX IPOILIECCOB JICKUT U3MEHEHUE:
A) 4ncia 3JEKTPOHOB B aTOME

B) uncna HEUTPOHOB B spe aTomMa

C) uucna mMpoTOHOB B sApe aToMa

D) maccer atoma

43. Kakue yacTHIIbl Ha3bIBaIOTCSI U30TONAMMU:

A) aToMbl, UMEIOIINE OJMHAKOBOE YHUCIIO IPOTOHOB U HEUTPOHOB B s/Ipe
B) atombl, nMerolie 0IMHAKOBBIH 3apsi, HO Pa3Hylo Maccy

C) aTOMBI € pa3HBIM 3aps0M pa, HO C OJIMHAKOBOM Maccoi

D) PASHOBUAHOCTb ATOMOB OAHOI'O U TOI'O K€ 3JICMCHTA, UMCIOIIYIO Pa3HOC YHCJIO 3JICKTPOHOB

44. TpuTHil - 3T0 U30TOIL:
A) TuTaHa

B) Bonopona

C) xyopa

D) renus

45. DneKTpoHBI aTOMHON 000J0YKH HAXOASTCS HAa HEKOTOPOM PACCTOSTHHHM OT SiApa aToMa, HO He
HPUTITUBAIOTCS K MOJIOKHUTEIFHO 3apsKEHHOMY S/IPY, TOTOMY YTO:

A) BIIEKTPOHBI B aTOME TIOCTOSIHHO JIBHIKYTCSI BOKPYT SIIpa

B) a1eKkTpoHBI B aTOME HE UMEIOT OTPULIATEIBHOTO 3apsiaa

C) 211eKTPOHBI CUIIBHO YAAJIEHBI OT A1pa

D) 3apsin siapa MeHblIe, YeM 3apsi]i AJIEKTPOHOB

46. Yncno QJICKTPOHOB Ha BHCHIHCM SHEPICTUYCCKOM YPOBHC SHGKTpOHHOﬁ 000JIOYKH aTOMa JJIA

XUMHUYCCKUX 3JICMCHTOB IIaBHBIX MMOATPYIIT PpaABHO:
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A) HOMepY psina B Tabnuiie MeHeneeBa
B) nomepy nepuona B Tabnuie Menaeneesa
C) oTHOCHUTENBHON aTOMHOM Macce XUMHUUYECKOTO 2JIEMEHTa

D) nHomepy rpymibl

47. MakcuMallbHOE YHCII0 3JIEKTPOHOB Ha BTOPOM YHEPreTHYECKOM YPOBHE B aTOME:!
A) nBa

B) Bocemn

C) uetsipe

D) oqun

48. BriOepute BepHOE yTBEPKICHHE:

A) 4eM MeHbIIIe 3arac YHEPTUH JIEKTPOHA, TEM MEHBIIIE 110 pa3MepaM ero opouTab

B) yem Gonbliie 3amac SHEPTUU AJIEKTPOHA, TEM MEHBIIIE TI0 pa3MepaM ero opouTalb

C) pazmepsbl opoHUTalICii 3JIEKTPOHOB CBSI3aHBI C KOJTMYECTBOM SJIEKTPOHOB Ha IAaHHOW OpOUTaIH

D) pazmep opOutanu He 3aBUCHUT OT YPHEPTUH AICKTPOHA
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3. YcaoBus peanu3anuu o01eoopa3oBaTe/ibHOM y4eOHOH TUCIUINIMHBI XUMUS

OcBoeHHME TpOrpaMMbl Y4eOHOW NUCHMIUIMHBI XHUMHS TIpeArojaracT Haludue B
npodeccuoHanbHOM 00pa30BaTEeNbHON OpraHU3aliy, pealu3yolleld 00pa3oBaTeIbHy0 IporpaMmMy
cpennero obmero odpazosanusi B npenenax ocBoerus OIIOIT CIIO Ha 6a3e oCHOBHOTO OOMIETO
oOpa3oBaHus, y4eOHOr0 KaOWHETa, B KOTOPOM HMMEETCS BO3MOXHOCTh K O00ECIeYnuTh CBOOOIHBIN
noctyn B MHTepHET BO BpeMsi yd4eOHOrO 3aHATHS W B TICPUOJ BHEYUCOHOW MEATEIHHOCTH

00y4JaroImxcsl.

3.1. TpeGoBanusi K MUHUMAJbLHOMY MaTepHAJIbHO-TEXHUYECKOMY 00ecledeHuIo.

OcBoeHHME TpOrpaMMbl Y4eOHOW NUCHMIUIMHBI XHUMHS TIpEeArojaracT Haludue B
npogeccHOHaIbHON 00pa30BaTEIbHON OpraHU3aly, peanu3yomeil 00pa3oBaTeNIbHYI0 IPOrpaMMy
cpennero obmero obpasosanus B npenenax ocBoeHus OIIOIT CIIO na 6a3e OCHOBHOTO OOLIETO
oOpa3oBaHus, kKabuHeTa XUMHH ¢ JabopaTopuell U 1abOPaHTCKOM KOMHATOH, B KOTOPOM MMEETCS
BO3MOXKHOCTh O0ecrneunTh CBOOOMAHBIM nocTynm B HTepHET BO Bpemsi yuyeOHOro 3aHATUS U B
HepuoJ BHEYyUeOHOI aeaTenbHOoCcTH oOyuatomuxcs. [lomemenne kabuHeTa JOIKHO yAOBIETBOPATh
TpeboBaHussM CaHUTApHO-3MUAEMHUOIOTHYECKUX NpaBuil U HopMmaTtuBoB (CanlluH 2.4.2 Ne 178-02)
U OBITh OCHAIIICHO THIIOBBIM 000pYy/I0BaHUEM, YKa3aHHBIM B HACTOSAIINX TPEOOBAaHUSAX, B TOM YHCIIE
CHEeHAIM3UPOBAHHON y4ueOHOW MeOenpl0 W CpeacTBaMU  OOy4YeHMs, JOCTAaTOUYHBIMH  JUIS
BBIIOJIHEHHUSI TPeOOBaHUII K YPOBHIO MNOATOTOBKM oOyuwaromuxcsd. KaOuHeTsl OCHaleHbI
MYJbTUMEIUMHBIM 00OpYJIOBaHHEM, MOCPEICTBOM KOTOPHIX YYAaCTHUKM 00pa3oBaTeIbHOIo
pouecca MOTyT IIPOCMaTpuBaTh BHU3YajbHYIO, CO3JaBaTh NPE3EHTALlMHU, BHJEOMAaTEpUabl, UHbBIE
JOKYMEHThl. B cocraB y4yeOHO-METOAMYECKOIO0 U MAaTepHaIbHO-TEXHUYECKOIO OCHAIlEHUs
KaOMHEeTa XUMHH BXOJAT:

—  MHOro()yHKIMOHAJIbHBI KOMIUIEKC IperoiaBaTers;

— HamgHbIe  TocoOMs  (KOMIUIEKTHI  y4eOHbIX — TaOJdWil, TUIAKaTOB, IOPTPETOB
BBIIAIOINXCS YUEHBIX, [103TOB, MMCATEIEH U Ap.);

—  uH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIE CPE/ICTBA;

—  9KpaHHO-3BYKOBBIE TTOCOOWS;

—  KOMIUIEKT TEXHUYECKOM JJOKYMEHTAIH, B TOM YHCJIE ITacTIOpTa Ha CPeACTBa O0YUCHHUS,
MHCTPYKIIMU 110 MX MCIIOJIb30BAaHUIO U TEXHUKE 0€30MacCHOCTH.

—MHOT0(YHKIIMOHAJIBHBIM KOMIUIEKC NpernoaaBaTeris;
—HaTypajbHbIE 0OBEKThI, MOJIENH, TPUOOPHI U HAOOPHI /17151 TOCTAHOBKH JIEMOHCTPALIOHHOTO
Y YUYEHUUECKOT'0 IKCIIEPUMEHTA;

—IeYaTHbIE U SKPAHHO-3BYKOBbIE CPEJICTBA OOYyUEHUS;
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—CpeCTBa HOBBIX MH(OPMALIMOHHBIX TEXHOJIOT U,

—PEaKTHUBBI;

—Ie€pPEYHH OCHOBHOM U IOTMIOIHUTENIHON Y4eOHOW TUTEpaTyphl;
—BCIIOMOTATEJIbHOE 000pYy10BaHHE U MHCTPYKLIUH;

—OUOIMOTEUHBIH (POHI.

[Tepeuens cpenacTB marepuanbHO-TEXHUUYECKOTO obOecrieuenus mis oOydenust mo O.12 Xumwus

npeacTaBieH B Tabmuie 3

Ta6nuia 3- [lepeueHb cpeACTB MaTEpHATBHO-TEXHUYECKOTO oOecnieueHus st o0yuenus moOJ].12

Xumust
HaumenoBanue OcHaIEHHOCTD CIEIHAIbHBIX IIOMEIICHNI U IIepeuenn
CTICIHATTbHBIX MOMELIEHUI JIJIsi CAMOCTOSATEIBHOU pabOThI JIMIIEH3HOHHOTO
MIOMEIEHUI 5 TPOrPAMMHOTO
MOMEIICHHU TUTST o0ecrieueHusl.
CaMOCTOSITEJIbHON PexBuzuThI
paboThI MO/ITBEPIKIAFOIIIETO
JIOKYMEHTa
Kabuner 39 nmocag0uHBIX MECT, MIPENOIABATEILCKOE MECTO, IIporpammuoe
€CTECTBCHHOHAYYHBIX | JOCKA, HATJIAAHBIE TIOCOOHS obecrieyeHue 1o
JUCLUTLINH, Ha6op "T'azoBbie 3akoHBI" - 10 mmT., munensun GNU
JlekunoHHas Ha6op "Kpucramnuzanus" - 10 mr., GPL: 7-Zip,
aymuropus (212) Hab6op naboparopssrii "Mexanuka" Blender, GIMP,
(pacimupeHHsIi) - 1 ., Google Chrome,
Habop naboparopsbiit "Ontnka" (paCluiMpeHHbIN) - | Inkscape,
| mr, § LibreCAD,
Ha6op nabopatopusiii "Termnossie sinerus" - 1 LibreOffice,

iT.,
I'mobyc nomurnueckuii 320 mm. - 1 mmr.,
Ta6muue! "T'eorpadus. DxoHOMUYECKAs U
couumanpHas reorpadus mupa (12 tabmu) - 1
KOMILIL.

[Tonutnyeckas kapra Mupa - 1 mr.
Monenp-ammmkanus "buocunares 6enka' — 1 mr.
Mopaenb-anmiukanus "Jlenenue kietku. Mutos u
Meno3" — 1 mr.

Monens-anmiukanus "Kinaccudukamnus pacTeHui
Y )KUBOTHBIX" — 1 1IT.

Tabnuua "Bo3MoKHBIE Ty TH peILICHHS
skojorndeckux mpoodsem"700*1000 (Bunmm) — 1
IIT.

Ta6muma "Kpyrosopot Bemects B 6rochepe”
700*1000 — 1 .

Ta6muia "[loToku SHEPTHH U TUIIEBBIC 11NN B
ounocgepe" 7001000 - 1 mmr.

Tao6muue! "bruonorus 10-11 k1. DBoMOIIMOHHOE
yueHuey. 10 nucros. — 1 koM.

Maxima, Mozilla
Firefox, Notepad++,
StarUML V1.
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Jlocka 11 CyIIKu XMMHAYECKON MOCy bl - | 1miT.
KoMIIeKT cpeicTB sl UHANBHTY TbHOM 3aIUTHI
- 1 xommuL.

Jloxka JJis COKMTaHUs BEIIECTB - | mT.
CnupToBKa JIEMOHCTpAIIMOHHAs - | IT.
Bymaxknsie ¢punbtpst 12,5 cm (100 mT.) - 1 koML
Becn anextponnsie mabopatopubie (TouHocTs 0,01
r) - 1 mr.

Ha6op 6aHok 15 Mt 171 TBEpABIX BEIIECTB - 3
KOMILIL.

Habop cknsiHok 30 M1 111 pacTBOPOB PEAKTHBOB -
S KOMILTL.

[Ipo6upka [1X-14 - 50 mr.

Crakan xumuueckuit 100 mu co mkano# I1IT - 1
IIT.

[naTenb-n0xKedKa - 3 miT.

ratus mig npodupok 10 rae3n (monuaT.) - 4 mrT.
banka nox peaktusbl 500 mi1 monusTUneHoBas - 10
IIT.

banka oz peaktuBbl 500 M1 U3 TEMHOTO CTEKIIA €
pooOko# - 30 .

Boponka B-75 IIII - 2 mt.

KommiexT mepubix ko6 (12 mr.) - 1 koM.
KommtekT munetok (9 mr.) - 1 koM.

KomruiekT crakaHoB minacTUKOBBIX (15 mit.) - 1
KOMILIL.

KomrmuiekT cTakaHuYMKOB 71 B3BEIIMBaHUs (OIOKC)
- 1 xommu.

Hab6op cknsnok st pactBopoB 250 Mit. - 1 KoMILT.
ITect Ne 2 - 3 .

Crynka dapdoposast Ne 2 - 3 mr.

Ha6op Ne 16 BC "Metanibl, okcuast" - 1 mrT.
Hab6op Ne 17 C "Hurpats!" (Manbiii) - 1 mrT.
Ha6op Ne 4 OC "Okcunpt" - 1 mir.

Ha6op Ne 6 OC "lllenounsie u
LIEJI0YHO3eMENbHbIE MeTauibl" - | mT.

Ha6op Ne 10 OC "Cynwdater. Cynbdursr.
Cynbopuapt" - 1 mr.

Tabmuna "llepuonudeckast CHCTEMA XHM.
snemenToB J.M.Mengeneena" - 1 miT.

Ta6mmna "lIpaBuia TexHUKH 0€30MTaCHOCTH MIPH
pabote B xuMuyeckom kabunere" - 1 mr.
Tabmurer "OcHOBBI XUMUYECKUX 3HAaHUH. [IpaBmita
MIPOBeICHUS J1abopaTOPHBIX padoT" - 1 mT.
Tabmuua "DneKTpOXUMUIECKHUIA Psi/T HATTPSKEHHUHA
MetamioB" - 1 mrT.

bymara unnukaTopHas yHUBEpcaJibHas - | KOMIUI.
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3.2 UndopmaunonHoe odecneyenne 00yueHust

B Oubnmoreunsnii GoHm BXOmAT y4eOHUKH, ydeOHO-MeToamyeckue KOMIUIeKTHl (YMK),
o0ecrieunBaroIue OCBOCHUE Y4eOHON NTUCIUIIIMHBI XUMUS, PEKOMEHA0BAaHHbBIE WM JOMYIICHHbIE
JUIS WCIONIb30BaHMUA B NPOQPECCHOHATBHBIX O00pa30BaTEIbHBIX OpPraHU3alMAX, PEealN3yIOMINX
o0pa3oBaTeNbHyI0 MPOrpaMMy cpeaHero odmiero odpa3oanus B npenenax ocoenus OITOIT CITO
Ha O0a3ze ocHOBHOro obmero oOpa3oBaHus. B mporecce ocBoeHuss MNporpaMmbl y4eOHOM
JUCLUIUIMHBL XUMUS CTYAEHTBI JOJKHBI UMETh BO3MOKHOCTB JOCTyIA K 3JEKTPOHHBIM y4eOHBIM
MaTepHuajgaM 1o MpeIMeTy, UMEIOIUMCS B CBOOOJHOM J0CTyle B ceTH MHTepHeT (3JeKTPOHHBIM
KHUTaM, IPAKTUKyMaM, TeCTaM U JIp.).

OcHoBHas1 IMTepaTypa:

JJ151 CTY/IeHTOB:

WBuatos, A. JI. Xumust Boasl 1 MuKpoOuosnorus : yueouuk / A. JI. Usuatos, B. . ManoB. — Mock-
Ba : UHOPA-M, 2023. — 218 ¢. — (Cpennee npodeccruoHaibHOE 00pa3oBaHue).

Jliis1 ipenogaBareie:

1. Caenko, O. E. Ananutndeckas xumus ajis papmaneBToB : yueoHoe mocooue / O. E. Caen-
Ko. - PoctoB-Ha-/lony : ®enukc, 2024. - 310 c. - (CpenHee MeIUIIMHCKOE 00pa3oBaHue).

2. Axmenosa, T. Y. Xumus : yueonoe nocodue / T. 1. Axmenona. - Mockaa : TOIT PT'VII,
2023. - 192 c. https://znanium.ru/catalog/product/2137492

- HHTEPHET-pecypchl

L. WWW.eor.it.ru/eor (yaeOHbII opTai mo ucnoib3oBaHuio JOP).

2. www.pvg.mk.ru (onmumnuana «Ilokopu BopoOseBbI ropbD»).

3. www.hemi.wallst.ru (OGpa3oBaTenbHbIA CAUT TSI ITKOJIBHUKOB « XHMHSD).
4. www.alhimikov.net (OGpa3oBaTenbHBIN CAUT IS IIKOJIHHUKOB).

3.3 [lepeuenb MHGOPMAUMOHHBIX TEXHOJIOT Uil

B paMKax HM3YUYCHHA JUCHUIIIMHBI HCIOJB3YIOTCA  CICAYIOIINC I/IH(i)OpMaHI/IOHHBIG

TEXHOJIOTUU:

— DJICKTPOHHBIE O0Opa3oBaTENbHBIC PECYpPChl, B  KOTOPBIE BXOAST  DJICKTPOHHAS
oOpa3oBaTtenbHass  cpena  Akagemun — (pacmojiOXeHHass 1O JJEKTPOHHOMY  ajpecy
http://185.18.111.102/moodle/course/index.php?categoryid=54), 3MeKTpOHHO-OMOIMOTEUHAs CUCTEMA
«Znanium.com»  (pacrojioXK€HHass TI0  DJEKTPOHHOMY  ajapecy  http://znanium.com/catalog),

3JIEKTPOHHO-O0MOMMoTeyHas cuctema «Ibooks.ru» (pacmojoxeHHass MO 3JIEKTPOHHOMY ajpecy
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https://ibooks.ru/home.php?routine=bookshelf);

— TMPE3EHTAIIMOHHBIC MAaTEPHAJbl, pPa3paOOTaHHBIC B IMEINSIX BH3YyalW3aluu YYIeOHOTO
MaTepuasa ¥ TOBBIIICHHS HArJISAHOCTH OOy4YeHHs, B COOTBETCTBHU C KaJICHIAPHO TEMATHYECKHM
TJIAHOM 10 JTUCITUTLINHE;

— B paMKax M3y4eHUs JUCLUUIUIMHBI HCTIONBb3yeTcs makeT nporpamm Microsoft Office.

3.4 VYcaoBusi peanu3anuM NPOrpaMmbl JJisi 00y4arOIIMXcsl WHBAJIMIOB M JIMI €
OrPAaHHYEHHBIMHU BO3MOKHOCTSIMH 3/10POBbSI

Conmepxxanuve cpenHero npogecCHOHANbHOIO OOpa3oBaHUs W YCJIOBHSI OpraHU3alluu
oOydeHus oOydarommxcs C OCOOBIMH OOpa30BATENbHBIMH TOTPEOHOCTSIMHU  OMPEICNISIOTCS
a/IalITUPOBAHHOM 00pa30BaTeIbHOM MPOrpaMMOi.

OO0yuenue mo oOpa3oBaTeNbHBIM MIPOrpaMMaM CpeAHEro MpohecCHOHATLHOTO 00pa30BaHUs
0o0yyaromuxcst € OrPaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0pOBbsi Ha (DaKyJIbTETe CpEIHEro
npoeCCHOHATBPHOTO 00pa30BaHMA aKaJAEMHUU OCYIIECTBISETCS C YYEeTOM OCOOEHHOCTEH
NICUXO(M3MYECKOTO Pa3BUTHS, WHAMBHIYAJIbHBIX BO3MOXKHOCTEH M COCTOSHHUS 37I0POBbS TaKHX
00y4Jarommxcsl.

CrnenranabHbIe YCIOBUS BOCTIUTAHHS M PA3BUTHSI TAKMX 00YYaIOIINXCS, BKITFOUAIOT B CEOS:

- HCIIOJIb30BaHME CIIEHHUANBHBIX 00pa30BaTENbHBIX MPOTPAMM H METOAOB OOYy4YEHHUS H
BOCIIUTaHMS,

- WCITOJNb30BaHUE CHEIHAIbHBIX Y4YeOHUKOB, Y4YEOHBIX TIOCOOMH W TUAAKTHYECKHX
MaTepHuasoB M0 JUCUUIUIMHAM CIEIUAIbHOCTH,

- OCHAILEHHWE 3JaHUsl CHUCTEMAaMH MPOTHUBOIOXAPHOW CHUTHAIM3AIMM W ONOBEUICHUS C
OyOJIMPYIOIIMMU  CBETOBBIMH  YCTPOMCTBaMH, HWH(POPMALMOHHBIMU TabJl0 C  TAaKTUIHHON
(mpocTpaHCTBEeHHO-peNbeHON) HHOPMAIHEH U JIp.

- CIEUUATbHBIX TEXHUYECKHX CPEACTB OOYy4YEHHS KOJIJIEKTUBHOTO W HWHAMBHYaILHOTO
MOJIb30BaHUsA, HAMNpPUMEp, MHCIOJIb30BAHME MYJIBTUMEAUNHBIX CPEACTB, HAJUYUE OPTTEXHUKH,
CIAN-IIPOEKTOPOB, MIEKTPOHHOM JOCKH C TEXHOJIOTMEN Ja3€pHOTO CKAHUPOBAHUSI;

- oOecrieyeHrEe BO3MOXKHOCTH JTUCTAaHIIMOHHOTO o00yueHus (dnexkrpoHHele YMK nmns

JUCTAaHIIMOHHOTO 00y4YeHHUsI, y4eOHUKHU Ha HJIEKTPOHHBIX HOCUTEISAX U JIp.)

- TPEeNOCTAaBICHHE YCIyT AaCCHCTEHTa (IIOMOIIHMKA), OKAa3bIBAIOLIETO OOYYarOI[MCS
HEOOXOIMMYIO TEXHUIECKYIO TIOMOIIT,

- HaJgW4Yhe KOMIBIOTEPHOW TEXHHKH M CIICIHAIBHOTO IMPOTPaMMHOTO OOECTIeUeHHs,
aIalITUPOBAHHBIX /7151 UHBAIM0B U jinl ¢ OB3;

- obecrevyeHue J0CTyMa B 37aHUs1 00pa30BaTeNbHBIX OpraHU3aluil U JpyTue YCIoBus, 0e3

KOTOPBIX HEBO3MOKHO WJIU 3aTPYAHEHO OCBOEHUE 00pa30BaTEIbHBIX POrpaMM 00YUaIOIIUMHUCS C
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OrpaHMYEHHBIMU BO3MOKHOCTSIMU 3/IOPOBBSI.

- KOMIUIEKTOBaHHUE OMONMOTEK CIeIHATbHBIMU alalTUBHO-TEXHUYECKHUMHU CPEICTBAMHU IS
uHBanKA0B U Uil ¢ OB3 (roBopsmuMu KHUraMu Ha (uienl-kapTax M CIEIHaIbHBIMU alapaTaMy
JUTSL UX BOCTIPOW3BEICHHS).

B mensx JocTymHOCTH TOJydyeHHs CpPEOHEro Mpo(ecCHOHANbHOrO  00pa3oBaHMS
oOyyaromuMucss ¢ 0ocoObIMH  oOpa3oBaTenbHbIMM  TOTpeOHOCTsIMH — akagemueit WMCHUT
o0ecrieunBaeTcs:

1) st oOyyaromuxcs ¢ OrpaHUYEHHBIMUA BO3MOXKHOCTSIMU 3/10POBbsI 110 3pEHUIO:

- aganTtanus OoQUIMAIBHOIO caiiTa akaJgeMuud B ceTu VIHTepHET C ydeToM OcCOO0BbIX
NoTpeOHOCTEH MHBAJIMIOB MO 3PEHUIO C MPHUBEICHUEM UX K CTAaHAAPTY AOCTYITHOCTH BEO-KOHTEHTA
1 Be0O-CEPBUCOB;

- pa3MelleHue B JOCTYNHBIX M OOy4YaroOUIMXCsl, SBJSIOIIMXCA CIENBIMH WM
Ca0OBUASIIMMHU, MECTaX W B aJanTHPOBaHHOW (opme (¢ ydeToM uX 0ocoObIX MOTpeOHOCTEH)
CHpPaBOYHON MH(POPMALMHU O PACHHCAHUM JICKIMH, Y4eOHBIX 3aHATUN (JODKHA OBITH BBINOJIHEHA
KPYNHBIM (BbICOTA MPOMUCHBIX OyKB HE MeHee 7,5 cM) penbe(HO-KOHTPACTHBIM HipudTom (Ha
6eoM niu x€ntom GoHe) u mpoayonrpoBana mpudTom bpaits);

- obecrieyeHue BBIYCKA aJbTEPHATUBHBIX ()OPMATOB MEUATHBIX MAaTEpUANOB (KPyHHBIH
mpUQT WK ayauodaib);

- obecrieueHre T0CTymna 00yJaromerocs, IBJsOMErocs: CASIbIM U UCIOIL3YIOMEro co0aKy-
HOBOJBIPSA, K 3/laHUI0 00pa30BaTEIbHOM OpraHU3aliK, PacIoIararollero MECTOM s pa3MeIleHHs
c00aKHU-TOBOJBIPS B Yachl 00YUYEHHUsI CaMOIo 00y4aroerocs;

2) anst 00y4aroMIUXCsl C OrpaHMYEHHBIMHI BO3MOKHOCTSMU 3/I0POBbSI 110 CITyXY:

- nyOJMpoBaHWE 3BYKOBOW CIPaBOYHOW HMH(OpMANMM O pacHUCaHUU YYEeOHBIX 3aHATHN
BU3yaJIbHOW (YCTaHOBKAa MOHHMTOPOB C BO3MOYKHOCTBKO TPAHCISALMHU CYyOTHUTPOB (MOHHUTOPBI, HX
pasMepshl U KOJIMYECTBO HEOOXOIUMO OTPENENATh C yIETOM Pa3MepPOB TOMELICHNUS);

- obecrieyeHne HaIIeKalMM1 3BYKOBBIMU CPEACTBAMH BOCIIPOM3BEICHHS MH(POPMAIHH;

3) s oOywaromuxcs, MMEIOUIMX HapyIICHUS ONOPHO-JIBUTATENbHOTO ammapaTta,

MaTCpHUAJIbHO-TCXHUUCCKUC YCIIOBUA OJIZKHBI o0ecneunuBaTh BO3MOXKHOCTh 6€CHp€H}ITCTBCHHOFO

JnocTyna oOydalommxcsi B y4eOHBbIE TOMEUICHMs, TyaJleTHbIE | JApYrde IOMEIICHUS
00pa30BaTeNbHOW OpPTaHM3allMU, a TaKKe WX NMpeObIBaHWE B yKa3aHHBIX MMOMEIICHHIX (HaTudne
NIaH]IyCOB, MMOPYYHEH, PACIIMPEHHBIX ABEPHBIX MPOEMOB, JIU(TOB U APYTUX MPUCTIOCOOTICHUH ).

4) Ilpm mnomydyeHHHM CpEAHEro MNpo(ecCHOHANBHOr0 00pa30BaHUS OOydYaIOUIUMCSA C
OTPaHUYECHHBIMH  BO3MOXKHOCTSIMH  37I0POBbSI  aKaJIeMUEH  TPEeNOCTaBISIIOTCS  OecIIaTHO
crienMagbHble yYeOHMKHM M ydeOHble MocoOus, WHas ydyeOHas JuTepaTrypa, a TaKXe YCIyTd

CYPAONEPEBOJUUKOB U TU(IIOCYPAONEPEBOJUNKOB.
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4. XapakTepHucTHKAa

OCHOBHBbIX BHUI0B ACATCJIbBHOCTH oﬁyqalonmxca mnmo

0011eo0pa3oBaTeIbHOM Y4eOHO AucuunInie XumMus

Coaep:xkanue
o0y4eHus

XapakTepucTHKA OCHOBHBIX BU/10B Y4eOHO AeTeJIbHOCTH
CTYACHTOB (HA YPOBHe Y4eOHBIX /el CTBHIl

Baskneilimue
XUMHYECKHe
MOHATHA

YMeHue 1aBaTh ONpeleNCHUE U ONepUpPOBaTh CAEAYIOMMMHU XUMUYECKUMHU
MOHSATUSAMM: BEIIECTBO, XHWMHUYECKUH 3JIEMEHT, aToM, MOJIEKYyJa,
OTHOCHUTEJIbHBIE aTOMHAs M MOJIEKYJsIpHas MacChl, HMOH, aJUIOTPOIIHS,
M30TONBI, XUMHUYECKas CBA3b, 3JIEKTPOOTPULATEIBHOCTb, BaJIEHTHOCTD,
CTeNEeHb OKHCIEHHUS, MOJb, MOJSpHas Macca, MOJSPHBIH 00BeEM
ra3000pa3HBIX BEIIECTB, BEIIECTBA MOJEKYISIPHOTO U HEMOJICKYISPHOTO
CTPOEHHUSI, PAaCTBOPBI, SJEKTPOJIUT U HEAIEKTPOIUT, IEKTPOIUTHYECKAS
TUCCOIMAIMSl,  OKUCIUTEIb M  BOCCTAHOBHUTENb,  OKHCIEHHE U
BOCCTaHOBJICHHE, TEIUIOBOM 3(h(PeKT peakuuu, CKOPOCTh XUMHUYECKOM
peakiuy, Karajiu3, XUMUYECKOE paBHOBECHE, YIJIEPOAHBIM CKEJET,
GbyHKIIMOHATIbHAS TPYIINA, H30MEpHs, TOMOJIOTHUs

OcHoBHbBIE
3aKOHbI XUMHH

DopMyIMpPOBAHUE 3aKOHOB COXPAHEHMSI MAcChl BEUIECTB M IOCTOSHCTBA
COCTaBa BEIECTB. YCTaHOBKA NPUYMHHO-CIEICTBEHHONW CBSI3HM MEXAY
COJIep’)KaHMEM OTHX 3aKOHOB M HAMHMCAHUEM XHUMHYECKUX (QOopMylT U
YpaBHEHUN. YCTAHOBKA HBOJIOIMOHHON CYIIHOCTH MEHJEIECEBCKOU U
COBpEeMEHHOU (popmynupoBok mepuonndeckoro 3axona Jl.M1.Menzaeneesa.
OObsicHeHre (U3UIECKOTO CMBICTIA CHMBOJIMKH TIEPUOIUICCKON TaOIHITBI
xumMuueckux anemeHtoB J[.M. MennaeneeBa M yCTaHOBKAa IPUYMHHO-
CJIEACTBEHHOM CBSI3M MEXKIy CTPOCHHEM aTOMa M 3aKOHOMEPHOCTSMH
W3MEHEHUS CBOWCTB 3JIEMEHTOB M 00pa30BaHHBIX MU BEIIECTB B IEPUOIAX
U Tpymmax. XapakTepUCTUKA JICMEHTOB MAJIBIX W OOJBIIMX TEPUOJIOB IO
ux nojoxkeuuto B Ilepuonnueckoii cucreme .M. Menzaeneesa

OcHoBHEIE
TeOPpUU XUMHUH

VYcraHOBKa 3aBUCMMOCTH CBOWMCTB XMUMHUYECKHUX BEIIECTB OT CTPOCHUS
aTOMOB OO0pa3yIOIIUX HX XHUMHUYECKHUX OJJIEMEHTOB. XapaKTepHCTHUKa
BAXHEUIIIUX THUIOB XUMHUYECKUX CBSI3€M M OTHOCUTEJIILHOCTH 3TOU
tunosiorud. OObsCHEHUE 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMSI  KPUCTAUIMYECKHX pemeTok. DopmylIupoBKa  OCHOBHBIX
MTOJIOKEHUN TEOPUH DJIEKTPOJIUTHUYECKOW TUCCOLMALMN U XapaKTEPUCTHKA
B CBETE€ JTOW TEOPUU CBONCTB OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX
coenuueHni. DopMyaupoBKa OCHOBHBIX MOJOKEHUN TEOPUH XUMHUYECKOTO
CTPOEHHUSI OPTaHUYECKUX COECUHEHUN U XapaKTEepPUCTHUKA B CBETE 3TOU
TEOPHUH CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COECTNHEHUN

Ba:kueiimme XapaKkTepucTuKa cOCTaBa, CTPOCHUS, CBOMCTB, MOJYYEHUS U MPUMEHEHUs
BellleCTBA U BOXHEHIIMX METAUIOB U UX COCIUHEHUW. XapaKTepHCTHUKA COCTaBa,
MaTepHaIbl CTPOEHHUSI, CBOMCTB, MOJYYEHUSI U NMPUMEHEHHS BaKHEUIIUX HEMETAJJIOB
MX COCIMHEHUHN. XapaKTEPUCTHKA COCTAaBa, CTPOEHUS, CBOMCTB, MOJYYEHHUS
U TPUMEHEHUs BaXXHEHIIMX KIJIACCOB YTJIEBOAOPOAOB HX IPOU3BOJIHBIX
HanboJiee 3HAYUMBIX B HAPOJHOXO3SUCTBEHHOM IIJIaHE MPE/ICTABUTEIICH.
AHaJIOTMYHAsT XapaKTEepUCTHKA BAKHEHIIMX MPEICTaBUTENICH JApYTrux
KJIACCOB OPTraHUYECKHX COCAMHEHHUI: METaHOJIa U ATaHOJIa, CIOXKHBIX
3UPOB, )KUPOB, MBLI, AJTHJICTHI0B, KETOHOB, KAPOOHOBBIX KUCIIOT
Xumnyeckuit Hcnonp3oBaHue B y4eOHOM U MNpoQecCHOHANbHON  J1E€ATEIbHOCTH
SI3bIK M XUMUYECKUX TEPMUHOB M CUMBOJUKU. Ha3zBaHWe M3y4yeHHBIX BEUIECTB MO
CHMMBOJIMKA TPUBHUAIBHON WJIM MEXKIYHAPOJHON HOMEHKJIATYype M OTPAaKEHHUE COCTaBa

TUX COEAMHEHHH ¢ MOMOILBIO XUMHYECKHX ¢(opMmya. OrTpaxeHue
XUMHUYECKHX MPOLIECCOB € MOMOIIBI0 YPABHEHUH XUMUUECKHUX PEaKIUi

BrmosHeHe XUMHUYECKOT0 OKCIICPUMCHTA B IIOJHOM COOTBETCTBUHU C
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XuMHnuyecKui
JIKCIEPUMEHT

mpaBuigamMu  Oe3omacHocTH. HaOmiomenwe, ¢ukcamuss W ONHUCAHHE
PE3yJIbTATOB MPOBEJACHHOTO SKCIIEPUMEHTA

Xumudeckas HHGopMaIus

[TpoBeneHnEe CaMOCTOSITENIPHOTO TOUCKA XUMHUYECKOW HH(POPMAIUU C
HCIIOJIb30BaHUEM pa3IMYHbIX HCTOYHUKOB. Hcnonp3oBanue
KOMIIBIOTEPHBIX TEXHOJOTHH [UIsi 0OpabOTKH W Tepeqadyd XUMHYECKOH
nH(pOpMaIUK U €€ TIPEICTABICHUS B Pa3IMUHbIX (popmax

PacyeTsl mo xuMuyeckuM popmysam 1 ypaBHEHUSIM

YcraHoBKka 3aBUCUMOCTH  MEXKJYy Kaye€CTBEHHOM U KOJIMYECTBEHHOM
CTOPOHAMH XMMHYECKHX OOBEKTOB M TMpPOLECCOB. PereHune pacueTHBIX
3aJ1a4 110 XUMUICCKUM (PopMyJiaM U YPaBHCHHSIM

[TpodunbHOE 1 podecCHOHaTHPHO 3HAYNMOE COJIepKaHHe

OOBsSICHEHHE XUMHUYCSCKUX SIBJICHUN, TIPOUCXOSIINX B PUPOC, OBITY U Ha
npousBoacTBe. OmpeneraeHre BO3MOXKHOCTEH MPOTEKaHUS XUMHYECKUX
MpeBpalieHuii B pa3iuuHbiX  ycioBusix.  CoOnoleHue — MpaBUil
HKOJIOTMYECKH TPAMOTHOTO MOBEIEHUS B OKpy»Karomieil cpene. OreHka
BIIUSTHUSL XUMUYCCKOTO 3arpsi3HEHUST OKPYKAMOIIEH Cpebl Ha OpPraHu3M
YeloBeKa U IpYTHUe KUBble opranu3Mbl. CoOMroieHre mpaBuil 6e30MacHOTo
oOpalleHrs C TOPIOYUMH M TOKCUYHBIMHU BEIIECTBAMH, JTAOOPATOPHBIM
obopyaoBanueM. [loaroroBka pacTBOPOB 3aJaHHOM KOHIIEHTPALIUU B OBITY
W Ha TPOM3BOJICTBE. KpuTHUecKas OeHKa JTOCTOBEPHOCTH XUMUUICCKOM
nH(bOpMaIlH, MOCTYNAIIIEH U3 Pa3HbIX HICTOYHHUKOB

XuMHYeCKHi
JIKCIEPUMEHT

BeimmonHeHne XMMHUYECKOTO HSKCHEPHMEHTa B IOJHOM COOTBETCTBHU C
npaBuiamMu  Oe3zomacHoctu. HaOmromenue, Qukcanus M ONUCAHUE
PE3yJIbTaTOB MPOBEACHHOTO 3KCIIEPUMEHTa MH(OpManuy, NOCTyHaromen
U3 Pa3HBIX HICTOYHUKOB

XumMnueckas
uHGopManun

[TpoBeneHne caMOCTOATENBHOTO IMOUCKA XUMHUYECKOW HH(OpMaIUM C
UCIOJIb30BAHUEM pa3IUYHbIX HCTOYHUKOB. Hcnons3oBanue
KOMIIBIOTEPHBIX TEXHOJOTHHA A1 00pabOTKH U INepenayd XUMHUYECKOM
MHpOpPMAalLIMK U €€ MPEICTaBICHUS B pa3IMYHbIX (hopMax

Pacuernsl mo

YcTraHoBKa 3aBUCHUMOCTH MCKIAY KaueCTBEHHOM M KOJMYECTBECHHOM

XUMHUYECKUM CTOpPOHAMH XMMHUYECKHX 00BEKTOB M MpoIieccoB. Pemenne pacueTHbIX
dhopmynam u 3aJ1a4 10 XUMUYECKUM (opMyJiaM U YpaBHEHHUSIM
YPABHEHHSAM
IpopunbHoe m | OObsACHEHNE XUMHUECKUX SBJICHUHN, IPOUCXOASIINX B MPUPOAE, ObITY U Ha
npogeccHoHaIbLHO | Tpou3BojcTBe. OmnpenencHue BO3MOXKHOCTEH IPOTEKAaHUS XUMHUYECKHX
3HAYMMOe mpeBpamieHnii B pasnuuHbiX  ycnoBusx.  CoOnrofeHue — MpaBMII
cojiep:kaHue HKOJIOTMYECKHA TPAMOTHOTO TMOBEACHHSI B OKpyXkaromiei cpene. OleHka

BIMSIHAS XMMHUYECKOIO 3arpsi3HEHMsI OKpYXKarolledl cpeibl Ha OpraHu3M
YyeJI0BEKa U JIpyrue >kuBble opranu3mMel. CoOroeHne npasui 0€3011acHOTO
oOpalieHus ¢ TOPIOYMMH U TOKCHYHBIMH BEIECTBAMH, JIAOOPATOPHBIM
o0opynoBanueM. IloaroroBka pacTBOpOB 3alaHHON KOHIICHTPALUHU B OBITY
U Ha npousBojcTBe. KpuTHueckas OLlEHKAa JOCTOBEPHOCTH XMMHUYECKOH
uH(pOpMaIKH, TOCTyHAIOMIEeH U3 pa3HbIX HCTOYHUKOB
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5.KonTpoas u
AUCHUILINHBI XUMUS

OllEHKAa Pe3yJbTaTOB

OCBOeHMA 0011e00pa3oBaTeIbHON  y4eOHOil

Pe3yabTarsl 00yueHust DopMbI U
(ocBOEHHBbIE YMEHHS, yCBOCHHbIE 3HAHMS) METO/bI
KOHTPOJISI
OLICHKH
pe3yJbTaToB
o0y4yeHust
Ha3bIBaTh M3YyYECHHBIC BELIECTBA MO «TPUBUAIBHOI» WIM MEXIyHapOIHOU MIPAKTUYECKHE
HOMEHKJIATypaM; 3aHATHS
ONpENENATh BaJECHTHOCTh M CTENEHb OKHUCIEHUS XUMUYECKHUX 3JIEMEHTOB, MIPAKTUYECKHE
TUTl XUMUYECKOW CBSI3U B COCAUHEHUSX, 3apsij] MOHA, MPOCTPAHCTBEHHOE 3aHATHS,
CTPOCHHME MOJICKYJI, THUIl KPUCTAJUIMYECKOW PEIIETKH, XapaKTep Cpelbl B| JlabopaTOpHBIC
BOJAHBIX PAacTBOPaX, OKUCIUTEIb M BOCCTAHOBUTENb, HAMPABICHUE paboThI,
CMEIIEHUs PaBHOBECHS IOJ BIUSHHUEM PAa3IUYHBIX (DAKTOPOB, U30MEPHI U TECTUPOBAHUE
TOMOJIOTH, TPUHAJITIEKHOCTD BEIIECTB K Pa3HbIM KJIACCaM HEOPTraHUYECKUX U
OPTraHWYECKUX COCAMHECHHI; XapaKTep B3aUMHOTO BJIUSHHUS aTOMOB B
MOJIEKYJIaX, TUIIBI PEAKIIHI B HEOPTAHUYECKON M OPraHUYECKON XUMUU;
XapakTepu30oBaTh 3JIEMEHTHI IO UX TOJIOkKEHUIO B [lepuoanueckoit cucteme nabopaTtopHbIe
J.W. MenneneeBa; o0IIMe XMMHUYECKHUE CBOMCTBA METAJJIOB, HEMETAJLIOB, paboThI
OCHOBHBIX KJIaCCOB HEOPraHMYECKMX W OPraHUYECKUX COCAMHEHMIA;
CTPOGHHE M CBOMCTBa OpPraHUYECKUX COEAMHEHWIl  (YIJIeBOJIOPOJIOB,
CITUPTOB, (PEHOJIOB, AJIBICTUIOB, KETOHOB, KAPOOHOBBIX KHCJIOT, aMHUHOB,
AMUHOKHCIIOT U yTJIEBOJIOB);
OOBSCHITh 3aBUCUMOCTH CBOWCTB XMMHYECKOTO dJIEMEHTa U 00pa30BaHHBIX KOHTPOJIbHAS
UM BelecTB OoT nonoxenus B [lepuonnueckon cucreme .M. Menneneesa; paborta,
3aBUCUMOCThH CBOMCTB HEOPTaHUYECKHUX BEIIECTB OT UX COCTaBa M CTPOCHMUS, | JIabopaTOpPHBIC U
MPUPOJY XUMHUUECKOU CBSI3H, 3aBUCUMOCTH CKOPOCTH XMMUYECKON peakluu MPaKTUYECKUE
OT Pa3NUYIHBIX (HAKTOPOB, PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYCCKUX 3aHITUSI
COCIMHEHUH OT CTPOCHUS X MOJIEKYJI,
BBITIOJIHATh XUMHUUYECKUI SKCHEPUMEHT IO PACIO3HABAHUIO BAKHEUIINUX nabopaTopHbIe
HEOPraHWYECKUX M OPraHWYECKHX BEIIECTB, IOJIYUYECHHI0O KOHKPETHBIX paboThI
BEILECTB, OTHOCSUIUXCS K U3YYEHHBIM KJIACCaM COCTUHEHHUIA;
MPOBOJMTH PACUETHI IO XUMUYECKUM (DOpMyTIaM U YpaBHEHHSIM PeaKInii; MPaKTUYECKUE
3aHATUS
OCYIIECTBIISATh CAMOCTOSITETIbHBIA TIOUCK XHUMHUYECKOW HH(OpMaMu C| caMOCTOSTEeIbHAS
WCIIOJIb30BAHUEM Pa3UYHBIX HMCTOYHUKOB (CIPABOYHBIX, HAyYHBIX W pabora
HAYYHO-TIOMYJISIPHBIX HM3JaHUNA, KOMITBIOTEPHBIX 0a3 IaHHBIX, PECYpPCOB
WNHTepHeTa); MCTOIB30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH ISl 00padOTKHU U
nepenayr XuMud. HHGOpPMAIUHU U €€ IPEICTaBICHUS B Pa3IMUHbIX (hopMax;
UCIIONB30BAaTh NPUOOpPETEHHBbIE 3HAHWA W YyMEHHs B TMPAKTUYECKOM | MHAWBUIYaTbHbIE
JIEATCIIBHOCTH M IIOBCEIHEBHOM JKWU3HH: JJI1 HOHUMAHHS TIJ100aIbHBIX TBOPUYECKUE
npo0JieM, CTOSAIIUX MEePe] YeTOBEYECTBOM: IKOJOTHUECKUX, YHEPTeTHUECKUX 3aJlaHus Web-
U CBIPHEBBIX quest, mini-
MIPOEKTHI
OOBSACHCHUS] XUMUYECKHUX SIBJICHUH, MPOUCXOISAIINX B MPUPOJE, OBITY U HA | WHAUBHUIYAIbHBIC
MIPOU3BOJACTBE, 3KOJIOTMUYECKHM TPAMOTHOTO TIOBEACHHUS B OKpY’Karolleu TBOPYECKHE
cperne. 3amanust web-
quest, mini-

IIPOEKTHI
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6. OneHKa 0cBOEHHUS JOCTHKEHUI JIMYHOCTHBIX Pe3yJIbTATOB BOCIIMTATEIbHOMPAOOTHI

OneHka JOCTHMKEHMS] OOYYaroUIMMHCS JIMYHOCTHBIX pe3yiabTaToB (mamee — JIP)
INPOBOJUTHCA B PAMKaX KOHTPOJIBHBIX M OLEHOYHBIX HPOLENYp, MPEeLyCMOTPEHHBIX IaHHOM
IIporpammon.

Cnoco0bl KOHTPOJISA pPe3yJbTATOB M KPHUTEPUHM Pe3yJbTATHBHOCTH peaJu3aluu

BOCIIUTATENbHOI padoThbl 00y4alOIIUXCH aKaAeMHYeCKOr0 KOJIJIeIKA.

Bug xontposns Pe3ynbratr KOHTpOIIS

BxoaHoii KOHTPOJIb JIMarHOCTHKA CIIOCOOHOCTE W HMHTEPECOB
o0y4Jarouxcsi(TeCTUPOBaHUE,aHKETUPOBAHKE,
COIIMOMETPHS, OTIPOC).

Texymmii KOHTPOJIb Nelaroruyeckoe HaONoJeHHe B Ipolecce
MIPOBEACHUS MEPONPUATHM, I1€1arOrHYeCKUil
aHaliM3 TBOPYECKUX paboOT, MEepOnpHUATHIA
oOyyaromuxcs, (GOPMHPOBaHWE W AHAIH3
opT¢oJIo 00yHarOIIETOCs; UCTIOTHEHUE
TEKYILEH OTYETHOCTH

HTorosuIii KOHTPOJIb aHaJIN3 OeATCIIbHOCTU

Kommuiexke kpuTepueB OlleHKH JTHYHOCTHBIX Pe3yJbTATOB, 00y4ar0IIUXCH:

— JIEMOHCTpaLUs HHTepeca K Oy ayiiei npodeccuu;

— OLIEHKA COOCTBEHHOTO MPOIBM)KEHUS, IMYHOCTHOTO PA3BUTHS;

— MOJIOKUTENbHAST JUHAMHKA B OpPraHHU3alMi COOCTBEHHOH y4eOHOW AEsITeNThbHOCTH IO
pe3yibTaTaM CaMOOLICHKH, CAaMOaHAJIN3a U KOPPEKIUH €€ pe3yJIbTaTOB;

— OTBETCTBEHHOCTh 32  pe3ylbTaT y4eOHOM JeATeNbHOCTH U  TMOATOTOBKH K
npohecCHOHALHON e TENBHOCTH;

— TPOSIBJICHUE BBICOKONPO(PECCHOHAIBHON TPYI0BOM aKTUBHOCTH;

— y4acTHe B HCCIE0BATEIHCKOM U MTPOEKTHOH pabdore;

— yyacTHe B KOHKypcax Mpo(eccHOHAIbHOTO MAacTepcTBa, OJUMIHNAAax Mo mnpodeccuu,
BUKTOpPHHAX, B IPEIMETHBIX HEACIIAX;

— cOOMIoIeHNe JTHYECKMX HOPM OOILIEHHS TpH B3aUMOJCHUCTBHM C OOYYaIOUIMMUCH,
IIPENOIAaBATENAIMH, PyKOBOAUTEIISIMU IPAKTHUK;

— KOHCTPYKTUBHOE B3aUMO/IEUCTBHE B YUEOHOM KOJIJICKTHBE;

— JIEMOHCTpALIKs HaBBIKOB MEKIMYHOCTHOTO JI€JIOBOT0 OOIIEHMUSI, COLUAIIBHOTO UMU/IXKA;

— TOTOBHOCTh K OOIIEHHIO M B3aWMOJICHCTBHIO C JIIOJBMH CaMOr0 pPAa3HOIO CTaTyca,

STHUYECKOH, PEITUTHO3HON MTPUHAIJICKHOCTH U B MHOTOOOPA3HBIX 00CTOSATEIHCTBAX;
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— c¢(OpPMUPOBAHHOCTH TPAXKTIAHCKOHN MO3UINH; YIACTHE B BOJIOHTEPCKOM JIBUKCHUU;

— MPOSIBJIEHUE MHUPOBO33PEHUYECKUX YCTAHOBOK Ha TOTOBHOCTh MOJIOJBIX JIOAEH K
paboteHna Onaro OTeuecTBa;

— MPOSIBJICHUE MPABOBOM aKTUBHOCTH M HABBIKOB IPABOMEPHOI'O MOBEACHUS, YBAXKEHUS
K3aKoHY;

— OTCYyTCTBUE (DAKTOB TMpOSBICHUA HUACOJOTUM TEPpOpU3Ma M OKCTPEMHU3Ma Cpeau
00yJaronmxcs;

— OTCYTCTBHE COIMANBHBIX KOH(JIUKTOB CpeAd OOydYalolIuxcs, OCHOBAHHBIX Ha
MEKIIMYHOCTHOM, MEXKPEJIUTHUO3HOM TTOYBE;

—y4acTMe€ B pealu3allid MPOCBETUTEIbCKUX MpPOrpamM, IOUCKOBBIX, BOEHHO-
HMCTOPUUYECKHUX, KPAEBEAUECKUX OTPSIIaX U MOJIOACKHBIX OOBETUHEHUSX;

— 10OpOBOJIbYECKUE MHUIIUATUBHI 110 MOACPIKKH UHBATUIOB U MPECTAPEIBIX TPaXKIaH;

— IIPOSIBJICHHE SKOJOTHYECKOW KYyJNbTYypbl, OEpPEeKHOTO OTHOIIEHHUS K POTHON 3emIe,
IPHUPOTHEIM OoraTcTBaM Poccuu u mupa;

— IEMOHCTpPALMsl YMEHUA U HABBIKOB Pa3yMHOI'0 MPHUPOJONOJIb30BAHMS, HETEPIIUMOIO
OTHOLLIEHUS K IEUCTBUSAM, IPUHOCSILHUM BpPEJl SKOJIOTUH;

— JIMOHCTpAllMs HaBBIKOB 3JI0POBOr0 00pa3a >KU3HH M BBICOKUH YpPOBEHb KYJBTYpbI
3JI0pPOBbsI 00YJAIOIIUXCS;

— TIPOSIBIICHUE KYJIBTYpPbl OTpeOIeHUsT WH(GOPMALIMK, YMEHHUI W HABBIKOB MOJTH30BAHUS
KOMIIBIOTEPHON TEXHHKOW, HABBIKOB OTOOpa W KPUTHUYECKOTO aHamu3a WH(OPMAIUU, YMCHHS
OPUEHTUPOBATHCS B HHPOPMAIIMOHHOM MTPOCTPAHCTBE;

— y4acTue B KOHKypcax MpoeCCHOHATBHOTO MAaCTePCTBA U B KOMaH/IHBIX MPOCKTaX;

— MIPOSIBJICHUE YKOHOMHYECKOW W (PMHAHCOBOW KYJIBTYPhI, SKOHOMUYECKON TPAMOTHOCTH
a Tak)Ke COOCTBEHHOM aIeKBAaTHOM MO3UIMHU II0 OTHOIIEHHUIO K COLHAIBLHO-IYKOHOMWYECKOM

NEUCTBUTEIILHOCTH.
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