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Pabouas mporpamma pa3zpaborana Ha ocHoBe [IpuMepHOI TporpaMMbI 001IIE00Pa30BaATEIBHBIX
JUCLUMIUIMH U1 NpO(EeCCHOHANBHBIX  00pa30BaTENbHBIX OpraHU3alUdi, PEKOMEHIOBAHHBIX
denepanbHbIM FOCYIapCTBEHHBIM aBTOHOMHBIM yupekaeHueM «DenepaabHblil HHCTUTYT Pa3BUTHSA
obpazoBanus» (PI'AY «DPHMPO») B kauecTBe MPUMEPHBIX MPOTPaMM ISl peau3alii OCHOBHOU
npodeccuoHanbHOl 00paszoBaTenbHOM Tporpammbl CITO Ha 6a3e 0OCHOBHOTO 00IIEro 00pa3oBaHUs
C MOJIy4eHHUEM CpeJiHero oo1ero oopaszoBanus (mpotokos Ne 3 ot 21 urosg 2015r).

PabGowas mporpamma pa3paborana Ha ocHoBe DemepasbHOTO  TOCYAApCTBEHHOTO
o0pa30BaTeIbHOIO CTaHJApTa CpeAHEero oO0mero oOpa3oBaHUs, YTBEPKICHHBIM MPHUKA30M
MuHnuctepcTBa obpazoBanuss U Hayku Poccuiickort ®enepammu oT «17» mas 2012 1. Ne 413,
PUMEpPHON OCHOBHOM 00pa30BaTENbHOM MPOTPaMMBI.
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1.0OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOI' PAMMBI TUCITATIJIAHBI

[Mporpamma  oOmieoOpa3zoBaTenbHON — ydeOHOUM  mucnumumeel  OV/[.11  Xumus
MpeIHa3HavYCHA JIJIS U3YUCHHS XUMUH B MPO(PECCHOHATBHBIX 00pa30BaTEIbHBIX OPTraHU3aINSX,
peam3yloMX o0pa3oBaTeNbHYIO MHpOrpaMMy cpenHero obmero obOpa3oBaHusi B Mpezenax
OCBOEHHSI OCHOBHOH mpodeccruonanbHoi odpazoBarensHoi mporpammsl CITO (OITOIT CITO) Ha
0a3e OCHOBHOTO OOIEro 00pa3oBaHUS TMPHU TMOATOTOBKE CIEIHAINCTOB CPEIHEro 3BEHA IO
crenuanbHoCTAM: 15.02.08 TexHonorus MammMHOCTPOEHUS.

IIporpamMma paspabotana Ha ocHoBe TpeboBanuii DPI'OC cpemnero oOmero obOpa3oBaHuS,
MPEABSIBISEMBIX K CTPYKTYpPE, COJCPKAHUIO M Pe3yabTaTaM OCBOCHHS Y4eOHOW JAHCITUTIITHHBI
OVY/.11 Xumus, B COOTBETCTBMM C PexkoMeHIanusMu MO OpraHu3alyHi TOJYYEHUS CPEIHETrO
obmiero oOpa3oBaHHMsi B Tpelelax OCBOCHHUS 00pa3oBaTeNbHBIX MPOTPaMM  CPEIHEro
npodeccHoHampLHOro 00pa3oBaHu s Ha 0a3e OCHOBHOTO OOIIETO 0Opa30BaHUsI C YUETOM TPEOOBAHMIA
(e repalIbHBIX TOCYIAPCTBEHHBIX 0Opa30BATEIbHBIX CTAHIAPTOB W IMOJYy4aeMOW CHEIUATBHOCTH
cpenHero npo deccnoHanbHOro oopasoBanus (mucbMo JlemaprameHTa rocylapcTBEHHOM MONMUTHKA
B cdepe moaroroBku pabounx kaapos u JAI1O MunoOpnayku Poccun ot 17.03.2015 Ne 06-259).

Pabouas mporpamma pa3paboTana B COOTBETCTBUH ¢ MpHUKa3oM MuHoOpHayku Poccun ot
29 ntons 2017 1. Ne 613 «O BHeceHMHM U3MEHEHUWH B (emepanbHBIl  TOCYIAPCTBEHH BIHA
o0Opa3oBaTeNbHBIM CTaHAAPT CpEIHEro oO0Imero oOpa3oBaHUA, YTBEPXKICHHBINM MPHUKA30M
MunucrepctBa obpazoBanus u Hayku Poccuiickoit @eneparun ot 17 mas 2012 1. n413».

1.2. MecTo AMCUMIUIMHBI B CTPYKType MNPpOrpaMMbl MOATOTOBKH CHEUMAJIUCTOB
Cpe/IHero 3BeHa:

Huctmmumaa OVY/[.11 Xumus Bxogur B oOs3atenbHyro dacte [IIICC3, sBusercs
JUCHIUIIIMHON 001eo0pazoBaTenbHOro nmukia. Ydueonas aucuurmia OY /.11 Xumus uzydaercs ¢
ydeToM TIpoQuiIsl ToJaydaemMoro mnpodecCHOHAIBHOIO 00pa3oBaHWs  Kak 0a30BBIH  y4eOHBIH

IpeIMerT.
1.3. Heam u 3agauM AUCHUIVIMHBI — TpeOOBaHMA K pe3yJbTaTaM OCBOEHHUS
AUCUUTIIMHBI:

OcBoenne coaepxanust yaeOHoi nucrumumnabl OY/[. 11 Xumus obecrednBaeT JOCTHXKEHHE

00yJaro MU CS CTIEIYIOIIM X PE3YJIbTaTOB
. JUYHOCTHBIX:

1) poccuiickyro TpaKAAHCKYIO MJIEHTHYHOCTb, MAaTPUOTU3M, YBa)KEHHE K CBOEMY Hapoay,
YyBCTBA OTBETCTBEHHOCTH Imepen PoauHoN, ropaocTM 3a CBOM Kpal, cBOW Poauny,
IpOLUIOe u HaCToAIIEe MHOTOHAIlHOH AJIBHOTO Hapoza Poccun, YBAKEHHUE
rOCyJapCTBEHHbIX CUMBOJIOB (Tep0, quiar, TMMH );
2) TpaKJAHCKYI0O NO3MLMI0 KAaK AaKTMBHOTO W OTBETCTBEHHOI'O  YJi€HAa  POCCHIICKOIO
o0IIeCTBa, OCO3HAIOIIETO CBOM KOHCTHTYIMOHHBIE IIpaBa M OOS3aHHOCTH, YBaXKaIOILETO
3aKOH M [paBONOPSAJOK,  OOJajalolero  4YyBCTBOM  COOCTBEHHOIO  JIOCTOMHCTBA,
OCO3HAHHO  TNPHHUMAIOIIETO  TPAJWLIHMOHHBIE  HALMOHAIBHBIE M OOIICUEIOBEYECKHE
IYMaHUCTHYECKUE U JEMOKPATUYECKHE [IEHHOCTH;
3) rOTOBHOCTB K Clly’keHHI0 OTeuecTBY, €ro 3alyTe;

4) cpopMUPOBAHHOCTb ~ MHPOBO33PEHUS,  COOTBETCTBYIOILETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKd U OOIIECTBEHHOW MPAKTUKUA, OCHOBAHHOIO HAa JAMAJore KylbTyp, a Takke
Pa3IMYHbIX dopm 00111€CTBEHHOT O CO3HaAHM A, OCO3HaHHue CBOETO MecTta B

HOJUKYJIBTYPHOM MHDPE;
5) chopMHUpOBAaHHOCTH OCHOB  CaMOpa3BUTHA W  CAMOBOCIHUTAHUS B  COOTBETCTBHU  C
OOIIeYeTIOBEYeCKUMH LEHHOCTSIMA W HJeajaMH TPaXXJAHCKOTO OOIIECTBa; TOTOBHOCTh W
CIOCOOHOCTh K CAMOCTOST €JIbHOM, TBOPYECKOM U OTBETCTBEHHOMN JESTENbHOCTH;

6) TOJEpaHTHOE CO3HAaHWE W I[OBEJEHME B  IOJUKYIBTYPHOM MHUpPE, TOTOBHOCTb U
CIIOCOOHOCTh BECTH JHMAJOr C JPYTUMH JIIOJbMH, JOCTHTaTh B HEM B3aWMOIIOHMMAaHHS,
HAaXoAUTh OOIWME [eNMW W COTPYIHHYATh IS HMX JOCTHXKEHUS, CIOCOOHOCTH NPOTHBOCTOATH
UJICOJIOTUM DKCTPEMHU3MA, HAllMOHAIM3Ma, KceHO(oOMH, AMCKPUMUHALMU 1O COLHMAIbHBIM,



PEIUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM TIPH3HAKAM W JPYIUM HETaTHBHBIM COIMAIBLHBIM
SIBIICHH SIM;
7) HABBIKM COTPYJHUYECTBA CO CBEPCTHUKAMH, JETBMHU MIAJIIETO BO3PACcTa, B3POCIBIMU
B 00pa3oBarenbHOI, OOIIECTBEHHO TIOJIE3HOW, Y4eOHO-HMCCIEIOBATENHCKOW, TIPOCKTHOU W
JPYTHX BHAAX JESTEITbHOCTH;
8) HpaBCTBEHHOE CO3HaHWE W TMOBEJICHHE HA OCHOBE YCBOCHUS  OOIICYEITIOBEYECKUX
IICHHOCTEH
9) TOTOBHOCTP M CIIOCOOHOCTh K OOpa3oBaHWIO, B TOM 4YHCIIE C€amMOOOpa3OBaHHIO, Ha
MPOTSKEHUU BCEW JKM3HU; CO3HATEIBHOE OTHOIICHHE K HENpPEephIBHOMY 00pa30BaHUIO
KaK YCIIOBHIO YCIICIIHOW MPOeCCHOHAIBHON U OOIIECTBEHHOU JCSTEITHbHOCTH;
10) ocreTndeckoe  OTHOIIEHHWE K  MHPY, BKIIOYass  OCTETHKY  ObITa, HAy4yHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OO IECTBEHHBIX OTHOIICHU If;
11) mpuHATHE © pealm3aluio I[EHHOCTEH 3M0pOoBOro W Oe3omacHOro o0pas3a KH3HH,
MOTPEOHOCTH B duznIecKkoM CaMOCOBEPIICHCTBOBAHHH, 3aHSATHSIX CIIOPTUBHO-
03JI0pPOBHUTEIBHOMN JeSITEIBHOCTEBIO, HETpHUATHE BPEITHBIX MPUBBIYCK: KypeHus,
VIIOTPEOJICHHSI aTTKOTOJIS, HAP KOTUKOB;
12) 6epexxHOoe,  OTBETCTBEHHOE M KOMIIETEHTHOE  OTHOIICHHE K  (U3WYECKOMY H
TICUXOJIOTUYECKOMY  3JI0pPOBBIO, KaK COOCTBEHHOMY, TaK W JpyTUX JIIOJCH, YMCHHE
OKa3bIBaTh MEPBYIO TOMOTIIB;
13) oco3HanHbI#I BEIOOpP Oyny1eit po eccun u BO3MO>KHOCTEH peanuzanuu
COOCTBEHHBIX JKU3HEHHBIX IUIAHOB; OTHONICHHE K TIPO(EeCCHOHATBPHON MAEATEIFHOCTH Kak
BO3MOXXHOCTHM  Y4aCTHUSl B pEIIGHHH  JIMYHBIX,  OOIIECTBEHHBIX,  TOCYIapCTBEHHBIX,
OO0IIEHAIIOH AJTBHBIX TIPOOIIEM;
14) chopMHUPOBAaHHOCTh  IKOJOTMYECKOTO  MBINDICHUS, IMOHUMAHWS BIUSHUS  COIHAIBHO-
ODKOHOMHUYECKHX  TPOIIECCOB  HAa  COCTOSHUE  MPUPOJHOM W CONMAIBHOM  CpEbl;
MPHOOPETEHHE OMBITA YKOJIOTO-HATIPABICHH O IS TEIIEHOCTH
15) OTBETCTBEHHOE OTHOIIICHHE K CO3JAHWI0O CEMbH HAa OCHOBE OCO3HAHHOTO MPHHSITHS
LIECHHOCTEW CeMEHOM >KU3HU.

o MeTanpeIMETHBIX:
1) yMCHHE  CaMOCTOSITCIBHO — ONPENesATh eI JCATCIIBHOCTA W COCTAaBJISTh  IUTAHBI
JIESITENIBHOCTH;  CAMOCTOSATENIFHO ~ OCYIIECTBIIATh,  KOHTPOJIMPOBAaTh W KOPPEKTUPOBATH
NESTeNTbHOCTD; HCIOJb30BaTh BCE BO3MOXKHBIE PECYpPChl JUIsl JOCTHXKEHHSI TOCTaBIECHHBIX
mened ®W  peanm3aliil  IUIAHOB  JICATCNIbHOCTH,  BBIOMpAaTh  yCHEINHBIE  CTPaTeTHH B
Pa3INYHBIX CUTYaIU X,
2) yMeHHUE TPOIYKTHBHO OOIATHCS W  B3aUMOJCKHCTBOBaTH B  MPOIECCE COBMECTHOM
NESTeNTbHOCTHA,  yYUTHIBATh TIO3WIUHM  JAPYIUX  YYaCTHUKOB  JIESITEIBHOCTH, A(P(ESKTUBHO
paspeniatb KOH (UIMKTHI;
3) BlajicHWe  HaBBIKAMH  ITI03HABATEIbHOH,  y4eOHO-HMCCIIEIOBATENILCKOW M MPOEKTHOU
NEeSTeTbHOCTA,  HaBBIKAMHU  paspellieHuss  OpoOJieM;  CIHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIBHOMY ~ TIOMCKY  METOJOB  PEIICHUs  TMPAKTUYSCKUX  3a7ad, MPHUMEHEHHIO
Pa3IMYHBIX METOJIOB ITO3HAHU S,
4) TOTOBHOCTh U CIOCOOHOCTh K  CaMOCTOSTENBHOM  WHQOpMAIMOHHO-TI03HABATEILHOM
NESTeTLHOCTH,  BIIQJICHUE  HABBIKAMH  TIONYYCHHsS  HEOOXOAMMOH  WMHpOpMANUM U3
ClloBapeil  pa3HBIX  THIOB, YMEHHE  OpPHUCHTUPOBATHCA B  PA3IUYHBIX  HCTOYHHKAX
uHpopMaAIMY, KPUTHYECKH OLIEHHBATh M HMHTEPIPETUPOBATh HHMOPMAIMIO, MOIY4aeMYI H3
Pa3IMYHBIX HCTOYHUKOB;

5) ymeHue UCII0JIb30BATh CpeacTBa 1H QopMaI OHHBIX u KOMM yHU Kalll OHH bIX
texHonorut  (manmee - HWKT) B  pemeHUMHM  KOTHUTHUBHBIX, KOMMYHUKATUBHBIX H
OpPraHM3allMOHHBIX  3a7ad ¢  coOmojeHHeM  TpeOOBaHMH  SPrOHOMHKH,  TEXHUKHU

0€30MacHOCTH, TUTHEHBI, PECYpCOCOEPEeKECHHS, TPABOBBIX MW OTHYSCKUX HOPM, HOPM
WHGOpMaIMOHH 0N 0€30TIaCHOCTH;
6) yMEeHHE OTpeIesITh Ha3HaYeHUEe U (DYHKIIUU PA3THYHBIX COIMAIBHBIX HHCTUTYTOB;



7) yME€HHE  CaMOCTOSTEIBHO  OLEHMBAThb W INPUHHUMATh  PELICHUs,  ONpeAessIoLMe
CTPATETHIO IIOBEACHUSA, C YUETOM I'PAKJAHCKU X U HPABCTBEHHBIX IEHHOCTEH;
8) BlajicHuE SI3bIKOBBIMH CpPEACTBAMHM - YMEHHUE SICHO, JIOTMMHO M TOYHO H3JIaraTh CBOIO
TOYKY 3P€HHs, NUCIOJIb30BaTh A/ICKBATHBIE S3BIKOBBIE CPEJICTBA;
9) BnaseHue HaBbIKAMH  IO3HABATENbHOW  peqUuIieKCMM  KaK  OCO3HaHMS  COBEpLIAEMBIX
JIEUCTBUM W MBICIUTEIBHBIX IIPOLECCOB, HX pe3yIbTaTOB M OCHOBAaHMUM, TPAHULl CBOETO
3HAHW S U HE3HAHM 1, HOBBIX II03HABATEIIBHBIX 3a/1a4 U CPEICTB UX JTOCTUKECHHUS.

o IIPEIMETHBIX:
-c(OPMHPOBAHHOCTh MPEJICTABICHUI O MECTe XMMHHU B COBPEMEHHOI Hay4yHOH KapTHHE MHpa;
MMOHMMaHUE POJIM XUMHHU B (OPMUPOBAHUU KPYro3opa U (yHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa
JUIsl peIICHN I IPAKTUYECKUX 3a7a4;
-BJIaJICHUE  OCHOBOIOJATalOLWMKM  XUMUYECKUMHU  IOHATUAMH, TEOPUSAMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHNE XMMUYECKON TEPMUHOJIOTHEN W CMBOJIU KOM;
-BJIaJICHME€ OCHOBHBIMM METOJAaMH HAay4HOT'O IO3HAHUs, UCIOJIb3yeMbIMU B XUMUH: HAOIIOIEHUEM,
ONMCAaHUEM, H3MEpPEHHEM, OHKCIIEPUMEHTOM; YMEHHE o0O0pabarbiBaTh, OOBACHATH PpE3YAbTATHI
MIPOBEICHHBIX OTBITOB U JIEJIaTh BEIBO/IbI; TOTOBHOCTh M CIOCOOHOCTH MPUMEH ST METO/IbI TTO3HAHHM S
IIPU PELICHUH ITPAKTUYECKUX 3a/1a4;
-c(OpMHPOBAHHOCTh YMEHHMs J1aBaTh KOJIMYECTBEHHbIE OLEHKM M MPOM3BOAUTH pPACUYETHl IO
XUMHYECKUM (POpMYJIaM U ypaBHEHUIM;
-BJIa/ICHNE IPaBUJIaMU TEXHU KU 0€30MaCHOCTH ITPU M CIOJIb30BaHU Y XUMHUUYECKUX BEILIECTB;
-c(OPMHPOBAHHOCTh COOCTBEHHOH IMO3UIMM IO OTHOIICHUWIO K XUMHYECKOH uHdopmanuuy,
[IOJIy4aeMOU U3 PA3HbIX HCTOYHHUKOB.



2. CTPYKTYPA U COAEP) KAHUE JUCHUIIIIUHBI OY/I.11. Xumus
2.1. O0beM yueOHOM IUCHMILINHBI U BUABI Y4eO0HOIl padoThI

Bun yuyeGHoli padoTsl Oobem
yacoB

MaxkcumajnbHasi yueOHasi Harpy3ka (Bcero) 171
Oo0si3aTeJbHast ayIUTOPHAsl y4eOHasi Harpy3ka (Bcer o) 114
B TOM YHUCIIE:
IpakTHyeckas padora Ne 1. Tema 1.1. OcHOBHBIE MOHATUS U 3aKOHBI XUMUU. PacueTsl MO XUMHUYECKUM 20
(hopmynam u ypaBHEHUSIM .
IpakTHyeckas padora Ne 2. Tema 1.2.Ilepuomueckuil 3akon u Ilepuoauueckas cucteMa XUMHYECKUX
anementoB J[.M1.MenneneeBa u ctpoeHne atoma. CocTaBiieHHE  3JEKTPOHHBIX (OpMysN aToOMOB
JJIEMEHTOB M TIpapUYecCKuX CXeM (SHEPreTHYSCKHX JAarpamMM), 3alOJHEHHE  HUX JIICKTPOHAMH.
OmnpenesicHUE AJIEMEHTa I10 ero 3JICKTPOHHOH popMyiie
JlaGopaTopHuasa paGora Ne 1. Tema 1.4. Bona. PactBopsl. DnekTponutuueckas mccouuanus. Peakuuu
MOHHOTO OOMeEHa.
JlaGopaTtopHas pabora Ne 2. Tema 1.4. Bona. PactBopsl. Dnekrponutuyeckas qucconnanus. OKCH Jpl.
JlaGopaTophnas pa6ora Ne 3. Tema 1.4. Bona. PactBopbl. Dnekrponutuyeckast nuccounanus. Kuciaotsr.
JlabopaTtopHas pabora Ne 4. Tema 1.4. Bona. PactBopbl. Dnekrponutryeckas aquccounanus. Comu.
HpakTnyeckas pabora Ne 3. Tema 1.6. Xummueckme peakiun. CocTaBieHHE ypaBHEHUI
OKHUCJINTENbHO- BOCCTAHOBHUTENBHBIX PEAKLU METOJOM JJIEKTPOHHOTO OanaHca.
JladoparopHasa padoora Ne 5. Tema 1.7. Metamml u HeMeTa/uibl. CBOMCTBAa alFOMUHHMS, €TO0 OKCHIOB K
THUIPOKCH 1a
JadoparopHasa padoora Ne 6. Tema 1.7. Metamuml U HeMeraiibl. CBOMCTBA JKejne3a, €T0 OKCUIOB U
THIPOKCHU JIOB.
IpakTuyeckas padora Ne 4. Tema 2.2. Yrie Bo1opo/ibl U MX IPUPOJIHBIE MCTOYHUKHU. Ha3zBaHue
IpeeTbHBIX YTJIEBOA0POIOB IO CHC TEMAaTHYECKOH HOMEHKIAaType 1Mo GopMyiiaM U COCTAaBICHHE
CTPYKTyPHBIX GOPMYJI H30MEPOB U HA3BaHHUI MO CHCTEMATUICCKOW HOMCHKIIATYPE aJTIKAHOB.
CamocTosiTebHas pabora o0yuarouier ocsi (Bcero) 49
B TOM YHUCIIE:
cooO1IeHnE 2
rioccapui 1,5
Mpe3eHTalun 5
penieHue 3aaa4 20
paboTa ¢ yueOHUKOM 4,25
yIpaKHEHUS 3,75
pedepat 2
COCTaBJIEHHE TaOJINIL 2
U3TOTOBJIEHUE MOJIE TN 2
3a/1aHNs] 3aHUMATEJIBHOTO XapakTepa 0,5
[poekTHAs [esTEIHHOC Th 6
TeMBbl IPOEKTOB:

1. B yauBUTEIILHOM MHpE€ KPUCTAILIOB

2. Bopma, HCTOYHUK KM3HHA HA 3€MJIE.

3. Iokonajg «Bpea WU MOJIb3ay»?

4. AnoMHHUHN Ha Ky XHE: ONacCHBIN Bpar WJIM BEPHBIN I1OM OLTHUK

5.  AKTMBHPOBAHHBIN yroyb. SIBjaeHHE aacOpOIHH.
KoHncynpranmu 8

HtoroBas atrectanus B hopme aud depeniupoBannoro 3aveta nmo et minae OV 11 Xumus Bo 2 cemectpe

2.2 Temaruye ckuii IU1aH cosie pranmsi yaeOHou memmmnbl OY J1.11. Xumus

Buj yueoHoii padoThl KoanyecrBo uacosn
AynuropHsble 3aHaTHA. Coae pixaHue o0ydeHus. CrenuajnbHOCTH
CIIo
Bge nenue 2
1. O0mas ¥ HeopraHuyec Kasi XuM U 70
1.1. OcHOBHBIE MOHATH S U 3aKOHBI 6




1.2. Tlepuomuecku it 3akoH u [leproamyeckas cucteMa XUMUAYECKH X 37IEM €HTOB 8
J.M.MeH nesneeBa u cTpoeHne atoma
1.3. Ctpoenue BemecTBa 10
1.4. Bona. PacTBopbl. DneKTpoauTHUECKa s TUCCOIHALINS 8
1.5. Knaccngukamnus HeopraHn4eCKHX COSTMHEHNI U X CBOMCTBA 12
1.6. Xumuueckue peakiuu 14
1.7. Me Tasutbsl 1 HEM eTalIbl 12
2. OpraHuyeckasi XuMust 40
2.1. OcHOBHBIE MOHSTH S OPTAHUUYECKON XHUMUU M TEOPUsI CTPOCHUSI OPTaHIUECKUX COEIMHEHUN 8
2.2. YrneBo10po/ibl ¥ X IPUPOJIHBIE UC TOYHUKH 12
2.3. Kucnopojcoaep:xaiiyue opraHndecKkue coeauHEeHUs 10
2.4. AzoTtcoaepxaiiue opraHudeckue coearnHenus. [lonmumepsl 10
JAund¢depenunpoB aHHbII 3a4eT 2
Bcero 114
Haumenosa Coneprxanue y4eOHOTO MaTepuaa, 1abopaTopHbele pabOTHI U MPAKTUIECK Ue Ob6vem | YpoBeHb
HUE 3aHATH A, 4acoB | OCBOEHHSA
pas3zaenos u camocrosTeNnbHas paboTa 00yUaroLIUXC s (aym./
TeM caMocT.
paboTa)
1 2 3 4
Tema 1. BBenenue
HayuHble MeTO/IbI TIO3HAHUS BELIECTB U XUMHUYECKU X BJIEHUM . Po b aKcriepuMeH Ta 2 1
1 TEOPUU B XUMHUH. MO Ie TMpOBaHUE XUMHUYECKHU X IPOLECCOB. 3HAUEHUE XUMUHU
npu ocBoeHuH crienuaibHocTeld CITO TexHmaeckoro mpo Qs mpodeccuoHaTHLHOTO
00pa3oBaHMsI.
Paznen 1. O0masi ¥ HeOpraHu4Yec Kasi Xum M. 46/31
Temal.1. OCHOBHbIE NOHATHSA U 3aKOHbI XUMH H. 6/4
Cojepkannue yaeOHOTO MaTepuaia
1. OcHOBHBIE MOHATHSI XHUMHU.
Bemec tBo. ATOM. Moneky 1a. XuUMHYECKUH 3JIEMEHT. A JUIO TPOIIHSL.
IIpocThrie u cnoxHble BemiecTBa. KauecTBEeHHBIN U KOJUYECTBEHHBIA COCTaB 2 1,2
BEIIECTB. XUMHYEeCKHe 3HAKU U Gopmyibl. OTHOCUTEIHHBIE aTOMHAS U
MOJIeKyJsipHas Macchl. KonndecTBo Belec TBa.
2. OcCHOBHBIE 32aKOHBI XUM HH.
CrexuoMmeTpusi. 3aKOH COXpaHEHMS MAacChl BEINECTB. 3aKOH IOCTOSHCTBA
COCTaBa BELECTB MOJEKYISIPHOM CTPYKTYyphl. 3aKOH ABOraJpo U CIEACTBUS ) 1,2
u3 Hero. PacueTHble 3ajaun Ha HAaX0 KJICHUE OTHOCUTEIIbHOW MOJIEKYJIIPHOM
MAacCHhI, ONpeeNieHHe MacCOBOHW 0NN XUMHYECKHX DIEMEHTOB B CIIOXKHOM
BEIIECTBE.
IMpakTiueckast padbota Ne 1. PacueTsl mo XxumMu4ueckuM (GOpMyIaM U ypaBHEHUSIM. 2 1,2,3
CamocrositeTbHast paboTa.
MeTom4aeckre PEeKOM eHAAINHN T10 BBIIO THEHUIO BHEAY AU TOPHO I
CaM OCTOSITETIBHOM paboTeI cTy IeHTOB- CP Nel 4 1,2,3
Bompocer u 3amanus I'abpuensn O.C., JIsicoBa I'.I'. Xumus. 11 xmacc.
[IpoduneHbli ypoBeHs. M.: [Ipoda, 2014.
ctp. 3-11.
Tema 1.2. Hepuoanyeckmii 3axkon u Ilepuoamyeckasi cucreMa XHMHYeC KHX JjeMe HTOB 8/3
JA.A.MenneJieeBa U CTPOeHHE ATOMaA.
CopepxaHue y4eOHOro Marepuaia
1 [epuoanyec kmii 3axon /.. Menneneesa.
OTKpBITHE J..MeH nenee BbIM [Tepuomue ckoro 3aKOHA. 1,2
[Mepnomueckuii 3akoH B popmynupoBke [.11.MeH aeneeBa. [lepro maeckas 2
Ta0WIa XUMHUYECKHX 3JIEMEHTOB — TpadHIeckoe OTOOpaKeHHWEe IepHo-
JMYEcKOTo 3aKoHa. CTPyKTypa MepHoaidecKoi TaOJIHIIb.




2 CrpoeHue aTomMa u nepuoguyec kuii 3axon JI.M.Menneeesa.

ATOM — cioxHasi gactuna. Sapo (MPOTOHBI U HEWTPOHBI) U AIIEKTPOHHAS
o6oouka. M3zotombl. CTpoeHHe 31e KTPOHHBIX 000JI09€K 2 TOMOB 3JIEM €HTOB
MaJbIX nepuoaoB. OCOOEHHOCTH CTPOCHUS IEKTPOHHBIX 000JI0YEK aTOMOB
3JIEMEHTOB OOJBIINX MEPHUOIOB (IIEpe XOTHBI X 3IEMEHTOB ).

1,2

3 IlonsiTue 00 opOUTANIAX

Ionstne 06 opbutamsix. s-, p- u d-opOuranu. D IEKTPOHHBIE KOHQHUTYpaUU
aToMOB  xuMH4Yeckux  memMeHToB.  CoBpeMmeHHas  (OpMyIHpOBKa
Ilepmomueckoro  3akoHa. 3HadeHwe llepuo uueckoro  3akoHa U
Ilepuoauueckoit cuctembl xumuueckux anemeHToB J[.M.Menneneesa mis
pa3BUTHs HAYKU U MOHMM aHMs XMMUYECKON Kap THHBI MUpA.

1,2

IpakTiueckas padota Ne 2. CocTaBiieHHE 3JICKTPOHHBIX (POPMYII aTOMOB
3JIEM EHTOB U TPa MUECKU X CXeM (FHEPTETHYCCKU X JIHarpaMM ), 3aro THEHUE UX
anekTpoHaMu. OnpeznesieHue 3JIEMEHTa I0 ero NMEKIPOHHOU GopMmyie.

1,2,3

CamocrosrebHas paboTa.

MeTomM4yeckre PeKOM eHAAIMU T10 BBINO THEHUIO BHEAY AU TOPHO I
CaMOCTOSITeNTLHON paboThl cTy IcHTOB- CP No2

Bomnpocer u 3amarms ['abpuensa O.C., JIeicoBa I'.I'. Xumusa. 11 kiace. IIpodunpHsrit
yposeHns. M.: [lpoda, 2014.

ctp. 3-26.

1,2,3

Tema1.3.

CTpoeHue Beliec TBA.

10/5

Cojeprxkanne yaeOHOTO MaTepuaia

1. Honnas xumuueckasi cBsi3b. KatHoHBI, ©X 00pa3oBaHUe W3 aTOMOB B
pe3yibTaTe mpolecca OKHCIEeHUS. AHHOHBI, UX 0Opa3oBaHHWEe U3 aTOMOB B
pe3yibTaTe IMpoliecca BOCCTAHOBICHUs. MOHHAas CBA3b KaK CBSI3b MEX Iy
KaTHOHAMU W aHUOHAMHU 33 CYET DJIEKTPOCTATHYECKOTO MPHUTIIKEHHUS.
Knaccugukaiys HOHOB: IO COCTaBy, 3HAKy 3apsiga, HAJMYUIO THUIAPATHOMN
o06onouku. HouHBIe KpucTajmueckue pemerku. CBOHCTBa BEUIECTB C
MOHHBIM TUIIOM KPHCTAJJIMYECKOM PEeIIeTKH.

1,2

2. KoBajienTHass xmmmudeckasi cBsi3b. J[Ba MexaHnsma oOpa3oBaHus 3TOM
CBsI3U: OOMEHHBIH M JOHOPHO-aKUENTOPHbIA. OCHOBHBIE NapaMeTpsl 3TOTO
THUNA CBSI3M: JUIMHA, IPOYHOCTH, YTOJ CBSA3HM MM BaJeHTHbIH yroa. OCHOBHBIE
CBOICTBA KOB&JIGHTHOM CBSI3U: HACBHILEHHOCTb, MOJSIPU3YEMOCTh U
MPOYHOCTh. DJEKTPOOTPUIATENILHOCTh M KJacCH(UKAIKsS KOBAJCHTHBIX
CBs3€H IO 3TOMY IPHU3HAKY: IOJIIPHAs U HEMOJIIPHAS KOBAJICHTHBIE CBA3H.
[NonsipHOCTE CBSI3M W TOJSPHOCTH MoJeKydsl. Crmoco0 mepexpbIBaHHs
JNIEKTPOHHBIX OpOHTaNe 1 Kiaccu(UKausi KOBAJCHTHBIX CBA3EH IO 3TOMY
MPHU3HAKY: G- U T-CBA3H. KpaTHOCTh KOBAJICHTHBIX CBSI3€H M KIIaCCH() MKAIHS
HUXII0 9TOMY IIPU3HAKY: OJMHApHBIE, ABOIHbIE, TPOIHbIE, MOy TOpHbIE. TUIbI
KPHCTaJUIMUECKUX PEIIETOK y BEMIeCTB C OTHM TUIIOM CBSI3U: aTOMHBIE U
MonekyspHble. Pu3nueckue cBOHCTBA BELIECTB C ITUMH KPUCTAIUNIMIECK UMHU
peleTKaM u.

1,2

3. Merananyeckas cBsA3b. Me Tananueckas KpucCTaJuIM4eCKasa peuieTka H
MeTalIndecKas XuMUdeckas cBsi3b. Ou3ndyeckue CBOMCTBA METAJIIOB.

1,2

4. ArperaTHble COCTOSIHMS BellleCTB U BOJOPOIHAs CBSA3b.
Teepmoe, xuakoe U razoo0pasHOe COCTOSHUS BemiecTB. [lepexox Bemec TBa
13 OJIHOTO arperaTHOTO COCTOSHU A B ipyroe. Bo mopoHas cBsi3b.

1,2

5. YucTele BelecTBa U cMecH. J[ucne pcHble CHCTEMBI.

UYucTele BemecTBa U cmecu. IloHsTne o cmecu BewecTs. ['oMoreHHsle u
rereporensle  cmecu. CocraB cMmeceil: oObeMHas M MaccoBas JOJH
KOMIIOHEHTOB CMECH, MaccoBasi I0JIs IpuM eceil.

Jucnepcusle cucteMbl. [loHsTHE 0 mucmepcHO cucteme. JucnepcHas dasa
U gucniepcuoHHas cpena. Kimaccudukanus mucnepcHsIX cucteM. [loHsATHE O
KOJUIOU JHBIX CHCTEMaX.

12

CamocrosaTenbHas paborTa.

MeTtomueckue peKoMeHAALNHU 10 BBINO JIHEHUIO BHEAY AU TOPHO U
caMOoCTOSTeNbHON paboThl cTy AeHTOB- CP Ne3

Bomnpocs u 3amanus ['abpuensu O.C., JIpicoa I'.I'. Xumus. 11 knacc. [podunbHbiit
yposeHb. M.: Jlpoda, 2014. ctp. 42-90.

1,2,3

Temald4

Bopaa. PacTBopBI. DJIeKTpOIMTHYEC Kas AN CC OI[HALIHS .
Cojep)kanue y4eOHOTro Marepuaia

8/5




1. Bopa. PacTBopsbl. PacTBOpeHue.
Bonga xak pactBopurens. PactBopumocTs BemecTB. HaceleHHbIe,
HEHACBIIICHHbIE, NIEPECHIIEHHBIE PACTBOPLL. 3aBUCUMOCTh PAaCTBOPUMOCTH 2 1,2
ra30B, XKHUJIKOCTEH W TBEp JbIX BEIIECTB OT Pa3IUUHBIX (pakTOpoB. MaccoBas
JIOJISL PACTBOPECHHOTO BEIIIECTBA.
2. DJIEKTPOTUTHYECK sl 1 UCCOI MALI Sl
ONEKTPOAUTHL M HEDJIEKTPOUTHL.  DJIEKTPOJUTHYECKAs  JUCCOIMAIIN .
MexaHU3MBbl 3J€KTPOIUTUUECKOM TUCCOLUAIMN JUISl BEIIECTB C Pa3IMYHbIM U 2 1,2
THIIAMH XUMHUYECKOW CBs3U. [WapaTUpoBaHHBIE M HETHIPATUPOBAHHBIC
WOHBI.
3. OcHOBHBIE I0JIOKEHHUSI TEOPUH IIEKTPOTUTHYECK O I HCCOUM AL MT
CrereHb  3JEKTPOJUTHYECKOW  aucconuanuu. CHIIBHBIE W cla0ble )
9MeKTpONUThl.  OCHOBHBIE  MOJIOKEHHSI ~ TEOPUU  IJIEKTPOJUTHYECKOU 1,2
Jucconuanuu. KucinoTel, OCHOBaHU Sl U COJIM KaK 3JIEKTPOJIUTHL.
JlaboparopHnas pabota Ne 1. Peakiiui MOHHOTO oOMeHa. 2 1,2,3
CamocrositeTbHasT paboTa. 1,2,3
MeToauueckie PeKoMEeHIAINH 110 BBITIO THEHUIO BHEAY I TOPHOM
CaM OCTOSITETIBHOM paboTsl CTy IeHTOB- CP Ned 5
Bompocsr u 3agarus ['abpuenss O.C., JIsicoBa I'.I'. Xumus. 11 knacc. IIpodunbasrit
ypoBenb. M.: [lpocda, 2014. ctp. 153-165.
Tema 1.5. Kiaccupukanusi Heopr aHU4eCKHX COeIUHEHH I M UX CBOMCTB. 12/4
Copieprxanue yueOHOro Marepuaia
1. KucJs10Tbl 1 X cBolicTBA.
Kuc10TBI KaK 3EKTPOJIHUTHI, UX KJIacCH(UKALH S [0 Pa3IMYHBIM
npu3HakaM. XMMH4YECKHE CBOMCTBa KUCIOT B CBETE TCOPUHU )
AEKTPONUTHYECKON qucconnanuy. OcoOeHHOCTH B3aMM OICHC TBU S
KOHIICHTPUPOBAaHHOM CEpHOM U a30THOM KUCJIOT ¢ MeTaulaMUu. OCHOBHBIE
CIOCOOBI TTOTYYESHHS KHACIIO THI. 1,2
2. CBolicTBA OCHOBAHUI M1 OKCH/ OB.
OcHoBanuss u ux cBoiictBa. OCHOBaHHUA KaK D3JIGKTPOJMUTHI, HX
KIaccuUKamuss 1O pa3IMYHBIM  TpU3HaKaMm. XWUMHUYECKHE CBOWCTBA
OCHOBAHUH B CBETE TCOPHUHU IIEKIPOIUTUYECKOU auccouuanuu. Paznoxenue 1,2
HEpPacTBOPUMBIX B BOJe OCHOBaHWH. OCHOBHBIE CHOCOOBI MOJIyYSHUS 2
OCHOBAHHUH.
Oxcugpl u ux cpoictBa. Cosieo0pasyrone W HecoJieo0pasylomye
okcuapl. OCHOBHbIE, aM(OTCPHBIE W KHUCJIOTHBIE OKCHJIbI. 3aBHCHMOCTH
XapakTepa OKCHIa OT CTCINCHH OKHCICHHUS OOpasylolero ero Meraia.
XHUMHY eCKHE CBOMCTBA OKCH I0B. [loryueHre okcu 10B.
3 Couin M uX cBoOlicTBA.
Comn kak oanekTposiutel. CoJNM CpeAHue, KUCJIbIE U OCHOBHBIE.
XuMHUECKHE CBOWCTBAa COJIEH B CBETe TEOPUM JIEKTPOJIUTHUECKON 2
mucconpanyi. CriocoObl OTydeHHsI COJIEH. 1,2
I'uponus coiei.
JlaboparopHas pabota Ne 2. OKCHJIBI. 1,2,3
JlaGoparopnas pa6orta Ne 3. Kucyiotsi. 1,2,3
JlaboparopHas pa6ota Ne 4.Coun. 1,2,3
CamocTosTeibHas paborTa.
MeTtomueckue PeKoM eHAAIMU TI0 BBITNO JIHEHUIO BHEAY AU TOPHO U 4 1,2,3
CaM OCTOSITeNILHON paboThl cTy iIcHTOB- CP Ne5
Tema 1.6 XuMH4YecKHe peaKium.
Conieprxanue yaeOHOI0 MaTepraia 14/5
1 Kaaccupurxanus Xumnyec KMX peaKuui.
Peakimu coequHEHUs, pa3I0KEHHs, 3aMeICHIs, OOM eHa. 2 1,2
KaTanutnueck e peakuuu.
O0paTumble U HeOOpaTUMbIE peaKHu.
OOpatumble 1 HeOOpaTHUMBIC PeaKIUK. | OMOTeHHBIC U re Tep OTCHHBIC 2 1,2
2 peaknuu. DK30TepM HUECKUE U 9H IOTCPMUICCKHIE PEAKIIHH .
Tennosoii 3¢pekT XUMHYECKHUX pe aKIUH.
TennoBoit 3 pexT xumuaecknx peakiuii. TepmoxXxuMudeckue 2 1,2
YpaBHEHHUSI.
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OKkucJIuTe JIb HO-BOCCTAHOBHTEJIbHbIE PeaKIMU.
4 Crenenp okuciieHns . OKUCINTEJIb U BOCCTAHOBJICHUE.

BoccranoBuTesns M OKHCICHHE . MeTo 3 IEKTPOHHOTO OaaHca JUIs co- 2
CTaBJICHUS YPABHEHUH OKUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIU H. 1,2
CropocTh XUMHYECKHX pe aKIMIi.
5 [ToHsiTHE O CKOPOCTH XUMHUYECKU X PEAKINI . 3aBUCH MOCTb CKOPOCTH
XAMHUYECKA X PEaKkIuii OT pa3NNyHbIX (GaKTOpOB: MPHUPOIBI 2
pearupyromux BEeIeC TB, UX KOHIEHTPALUU , TEMIIEPaTyPBHI, 1,2
MOBEPXHOCTH COIMPUKOCHOBEHHS ¥ HCIIO JI30 BAHUS KaTaJIN3aTOPOB.
OOpaTHM 0CTH XMMHYECKHX pe aKIUii.
6 O6parumble 1 He0OpaTUMBIEC PEAKIUH. XIMUIECKOe PaBHOBECHE U 2 1,2
CIIOCOOBI €ro CM EIEHUS.
IMpakTiueckas pabota Ne 3.
CocTaBiieHHe YpPaBHEHHH OKUCIUTEJIHbHO-BOCCTAHOBUTENBHBIX PEaKUUil METOJ0M 2
3NIEKTPOHHOTO OaslaHca. 1,2,3
CamocrosiTeTbHast paboTa.
MeTtouueckue peKoM eHAALUU IO BBINO JIHEHUIO BHEAY AU TOPHO U
caMoCTOsITeNbHON paboTel cTy AeHToB- CP Ne6 5
Bompocsr u 3aganus ['abpuensn O.C., JIsicoa I'.I'. Xumus. 11 knacc. 1,2,3
IIpodunbHblil ypoBeHb. M.: lIpoda, 2014. ctp. 99-145.
Tema 1.7 MeTtanibl 1 HeMeT aJlIbI.
Conieprxanre yaeOHOT0 MaTepraia 12/5
1. Metanabsl. OCOOCHHOCTH CTPOCHHS aTOMOB M KpucTawioB. dusmueckue
cBoiicTBa MeTayuioB. Kiaccudukamus MeTauioB MO pa3IMYHBIM HpPHU3HAKaM. ’
XUMHYECKHE CBONCTBA METAJIJIOB. DJIEKIPOXUMHUYECKUN psi HalpsDKEHUH 1,2
MeTauIoB. MeTanotepMusl.
2. Oo6mme cnoco0bl MOy YeHUsI MeT AJJI0B.
OO0mpe crnocoObl moNydeHHs MeTauioB. [IoHATHE O MeTaUTypTHH. )
IMupomMeTamTyprus, THAPOMETAIUTYPTHS U 3JIEKTPOM eTaJUTypTHA. 1,2
3. CniaBbl YepHbIE U LIBETHBIE.
Cr1aBbl UEpHBIE U 1IBETHBIE. 2 1,2
4. Hemetamnbl. OcoGeHHOCTH CTpOeHHs aToMoB. HemeTanasl — mpocTsie
BEIIeCTBA. 3aBHCUMOCTh CBOWCTB TaJOT€HOB OT HX TOJOXEHUS B
nepuomyeckoit cucteme. OKUCIUTENbHBIE U BOCCTAHOBUTEJILHBIE CBONCTBA 2 1,2
HEMETAUIOB B 3aBUCUMOCTM  OT  HUX  I[OJIOKEHUS B  pAay
3JIEKTPOOTPULATEILHOCTH.
JIaboparopHas paboTa Ne 5.CBo¥C TBa ATFOMHHUS M €T0 OKCHIOB. 2 1,2,3
JlaboparopHas pabota Ne 6.CBoiic TBa KeJie3a U €ero THAPOKCHIIOB. 2 1,2,3
CamocrosiTeibHas paboTa.
MeToauueckie pPeKOMEeHIAlUu 110 BBIIO JHEHNIO BHEAY I TOPHOM
CaMOCTOSITeNILHON paboThl cTy icHToB- CP No7 5 1,2,3
Bonpocer u 3aganus I'abpuensa O.C., JIsicoBa I'.I'. Xumus. 11 knacc.
IIpo¢uneHsIi ypoBerb. M.: Ipoda, 2014.ctp. 201-261.
Paznen 2. Opranuyeckasi XuMusl. 28/18
Tema2.1. OcHoOBHBIE IOHSATHSI OPraHUYeCKOi XUMUHU M TeOPHH CTPOE HUS
OpraHu4YecKHuX c oeIMHEeHM . 8/5
Copieprxanue yueOHOro MaTepuaia
1. [peamer opranuyeckoid xumuu. IlpupojaHble, HCKYCCTBEHHBIE H
CUHTETUYECKHE oOpraHudyeckue BemiecTBa. CpaBHEHHE OPTaHMUYECKHUX 1,2
BEIIECTB C HEOPTAHUYECKUMMU. 2
BanentHocTh. XMMHYECKOE CTPOEHHE KaK MOPSIOK COCIUHEHUS aTOMOB
B MOJICKYJIBI IT0 BaJIC HTHOC TH.
2. Teopuss cTpoeHusi opraHuyeckux coeguHeHuii A.M.Bytiaeposa.
OCHOBHBIE TIOJIOXKEHUS TEOPUU XUMHUUYECKOTO CTpoeHus. Msomepus u ) 1,2
n3oMepsl. Xumudeckne (GOpMYyIBI M MOJCNH MOJIEKYJI B OpTraHHYeCKOH
XUMHH.
3. Knaccuduxanusa opranmveckux BemecTB. Kiaccmduxanus BemecTs
II0 CTPOCHHIO YTIEPOJHOTO CKEJIETA M HATUYMIO ()YHKIHOHAIBHBIX TPYIIIL. 2
I'omomnoru u romonorusi. Hauana Homenxmatypst IUPAC. 1,2
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4. Knaccupukauuss peakuuid B  opranuyeckoir xumuu.  Peakuuum
MIPUCOESANHEHNS (THAPH POBAHMS, TAJ0 TeHUPOBAHMS, THAPOTAJIOTeHIPOBAHNS,
THApATAINH ). Peakiuu OTILEIIIC HUS (meru mpupoBaHMS,
JIeTU IPOTAN0 TeHUPOBaHMsA, JerujapaTtanun). Peaknnu 3aMemieHus. Peaxmnu
H30M ePHU3ALUH.

1,2

CamocrosiTeTbHast paboTa.

MeTtouueckue peKoM eHAALUU IO BbINO JIHEHUIO BHEAY M TOPHO U
caMoCTOSITeNIbHON paboThl cTy AeHToB- CP Ne8

Bomnpocs u 3amanus. I'abpuensn O.C., JIsicoBa I'.I'. Xumus. 10 kiacc.
IIpodunbHbIi ypoBeHb. M.: JIpoda, 2014. ctp. 5-23.

1,2,3

Tema2.2.

YrJieBog 0poAbl H HX NPHUPOIHBIE HCTOYHHKH.
CojneprkaHue y4eOHOTO MaTepuaia

1276

1. AJIKaHBbI. A JIKaHBI : TOM OJIOTHUECKHUU PsiJl, HK30M Pl K HOMEHKJIATypa
aNKaHOB. XMMHWYECKUE CBOMCTBA aJIKaHOB (METaHa, dTaHa ): TOPEHHE,
3aMelleHure, pa3ioKeHue, Ieru iprupoBanne. [I[puMeHeHre aTkaHOB Ha
OCHOBE CBOICTB.

12

2. AJIKeHBI. D TUIIEH, ero N0 TydeHHe (JIerHIpUpOBaHUEM dTaHa,
JIeTIOIMMEpHU3annel mo s TiieHa ). 'omoorndeckuii psi, n3oMepns,
HOMEHKJIATYpa ATKCHOB. XIUMHIYECKHE C BOHCTBA ITHJICHA: TOPECHHE,
KauyeCTBeHHBIE peaknuu (o0eciBedynBaHre OPOMHO BOABI U pac TBOpa
MepMaHTraHaTa KaJus), ThIpaTanus, nojuMepusanus. [IpuMenenne sTuieHa
Ha OCHOBE CBOMCTB.

1,2

3. Juenbl u kaydyku. IToHsiTHE 0 MeHAX KaK yIJIEBO JOPOJAX C JBYM s
JBOWHBIMU CBsI3siMHU. ConpsyKeHHbIE TUEeHbl. XUMHUYECKHE C BOMCTBA
Oytanuena-1,3 u u3onpeHa: obeciBeYnBaHHe OPOMHOM BOJIBI U
MOJIMMEpHU3aIis B Kaydyku. HatypanbHBIH 1 CHHTETHYECKHE KayTyKH.
Pesuna.

1,2

4. AJaxkuHbL AueTwieH. XHMMHUYECKHE CBOWCTBA aleTUJIEHA: TOPEHHE,
obecuBeyrnBaHue OpPOMHOW BOABI, NPHUCOCAMHEHHH XJOPOBOAOPOAA H
rufpatanys. [IpumeHeHue anertuieHa Ha OCHOBE CBOMCTB. MejxkiaccoBas
H30M epUs C allka JUeHaM H.

1,2

5. Apensl. IIpuponHble HCTOYHHKH YIJIEB 00PO/ OB.

Apenbl. benzon. Xumuueckne cBoWcTBa OCEH30J7a: TOPEHUE, PEAKIUU
3aMelleHus (raJloTeHUpOoBaHWe, HUTpoBaHuWe). lIpumeHeHue OeH3oma Ha
OCHOBE CBOWCTB.

[IpupojHbBlE HCTOYHHKH YTIEBOAOPOAOB. I[lpupomHblii ra3: cocras,
MPUMEHEHHUE B KaYEeCTBE TOTLIHBA.

Hedts. Cocras u nepepabotka Hed . [leperonka nedptrn. Hedrenpomy kTer.

1,2

IpakTiueckas padorta Ne 4. HazBanue mpeenbHBIX YTIEBOAOPOIOB TI0
CHCTEMaTH4YeCKOH HOMEHKIAType M0 (GOpMyJIaM 1 COCTaBIICHHE CTPYKTYPHBIX
(b opMy T H30MEpOB U HA3BAHHH 110 CHCTEMaTH4IeC KOl HOMEHKIIAType aJKaHOB

1,2,3

CamocrositeTbHast paboTa.
MeTom4aecKkre PEeKOM eHAAINHU T10 BBINO THEHUIO BHEAY AU TOPHO I
CaM OCTOSITETIbHOM paboTsl cTy IeHTOB- CP Ne9

1,2,3

Tema2.3.

Kucnoponacogepkaiue opraHudeckye coeJHHeHHs.
CopeprkaHne y4eOHOTO MaTepuaa

10/4

L. Cnuprel. Ilomyuenne sTaHONa OpOKEHMEM TIIIOKO3BI M TUApaTAIUen
oTuUNeHa. [MIpoK-cuiibHAs Tpynma Kak (QyHKIHOHAJbHAs. IloHsiTHe O
Hpe/ieNIbHBIX OJHOATOMHBIX CHUPTaX. XHUMHUYECKHE CBOWCTBAa OJTaHOJA!
B3aMMOJICHCTBHE C HATPUEM,, 00pa30BaHHUE MPOCTHIX U
CJIOXKHBI X 3 UPOB, OKHCJICHNE B anbaeru/l. [IpuMeHeHue 3TaHoIa Ha OCHOBE
CBOHCTB. AJIKOTOJIN3M, €ro IOCIEACTBUS IS OpraHM3Ma 4YeJOBeKa U
TpeIyIp exXICHNUE.

I'munepwH Kak NMpencTaBUTEIb MHOTOATOMHEIX CITUp TOB. Kadec tBeHHas
peaxuys HA MHOT0aTOMHbIe crtupThl. [IpuMeHeHne rivmnepuHa.

1,2

2. ®eHoI.

@dusnueckne W XUMHYECKHE CBOMCTBa (eHona. B3ammHoe BIHMsIHHE
aTOMOB B MOJIEKyJie (eHOJa: B3aMMOJCHCTBUE C TUIPOKCHIOM HATPUS H
a30THOH kucnoToil. [IpumeHenne geHona Ha OCHOBE CBOMCTB.

1,2
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3. Aspaeruabl. Kap0oHoBbIe KHCJIOTBI
Ionsitie 00 ampaermMmax. ANbAeTHAHAS TpyNna Kak (yHKIMOHAJIBHAS.
@dopManbieru U €To CBOICTBA: OKUCIEHNE B COOTBETCTBYIOIIYIO KHCIIOTY,
BOCCTAHOBJICHHE B COOTBETCTBYyIOmMiI cmupT. IlomydeHuwe anbAeTHAOB
OKHCICHHEM COOTBETCTBYIOIIMX CIUpPTOB. [IpuMeHeHue Gopmanmbaernia Ha
OCHOBE €0 CBOMCTB. ) 1,2
Ilonsatne o xapOoOHOBBIX KkHcIoTaX. KapOokcunbHas rpymma Kak
¢yHKIMOHANbHAsA. ['oMoioruyeckuit psij  OpeseibHBIX O JTHOOCHOBHBIX
KapOOHOBBIX KkHCHOT. IlomydeHne KapOOHOBBIX KHCIOT OKHCJICHUEM
aNbJIETUAOB. XMMHUYECKHE CBOWCTBA YKCYCHOHM KHCJIOTHI: OOLIME CBOHCTBA C
MUHEpalIbHBIMU KUCIOTAMHM M peakuust stepudu-xaumu. [IpumeHenune
YKCYCHO¥M KHCIIOTBI Ha OCHOBE CBOICTB. Bpicmme >KUpHBIE KHCJIOTHI Ha
MIpUMepe MaTbMHUTHHOBOM M CTeap HHOBOIA.
4. Ci0:xkHbIe 3(PUPBI U KHUPBL
Crnoxusle >pupsl n xupbl. [lomydeHne clIoXHBIX 3(QHPOB peaknuer
srepuduranun. CrnoxHble 3GHUPH B MPUPOJE, WX 3HadeHHE. [IpuMeHeHHe 1,2
CJIOXHBI X () UPOB Ha OCHOBE CBOMCTB. 2
Kupsr xak cnoxssle 3¢upsl. Kmaccupukamms KupoB. XuMHUYECKHE
CBOMCTBA *KHUPOB: TUAPOJU3 U THAPUPOBAHHUE KU JIKUX XKUPOB. [IpumeHeHHe
JKUPOB Ha OCHOBE CBOMCTB. Mbla.
5. YrieBoasl. 1,2
VYrneBoabl. YTIEBOIbI, UX KIACCH(UKALUL: MOHOCaXapuIpl (IJIIOKO3a,
¢bpykT03a), mucaxapuapl (caxapo3a) H ToJUcaxapuabl (KpaxmMan u
LEJTF0 JI03a) .
I'mroxo3a — BemecTBO ¢ IBOWCTBEHHOH (yHKIHEH — aJbJIerHA0CIHUpT.
XUMHUYECKHE CBOMCTBA TIJIOKO3bl: OKUCJICHHE B IJIOKOHOBYIO KHCIOTY, 2
BOCCTaHOBJICHHE B COPOUT, cIiup TOBOEe OpoxeHue. [IpuMeHeHe TIro KO3l Ha
OCHOBE CBOWCTB.
3HaueHHe yIJICBOJOB B )KUBOM NPUPOJE U KU 3HU denoBeka. [Torsatue o
peaKIys X MOJIMKOHACHCAN W THAPOJIN3a Ha IIpUMepe
B3aHMOTIPEBPALIECHUIL: TI0KO3a I10JIMCaXapH .
CamocrosTenbHast paborTa.
MeTomaeckre peKOM eHAAIIHH 110 BEITTOJTHEHUIO BHEAY AU TOPHOU
camMocCTosITeNTbHON paboThl cTy AeHToB- CP Nol0 4 1,2,3
Bompocsr u 3amarns: ['abpuensn O.C., JIsicosa I'.I'. Xumus. 10 xacc.
ITpo¢uneHsri yposers. M.: lIpoda, 2014. c1p. 63-116.
Tema 2.4. | Asorcogepxamue opraHuyecKue coeguHenus. Ilonumepsl. 10/3
Copeprxanne yaeOHOTO Marepuaia
1 Amunbl ITorstne 06 amuHax. AnmdaTHdecKkue aMHUHBI, UX KiIaccu}uxanus
U HOMEHKJIaTypa. AHMIMH KaK opraHudeckoe ocHoBaHue. Ilomyuenue 12
aHWIMHA U3 HUTpoOeH3ona. [lpuMeHeHne aHu IMHAa Ha OCHOBE CBOWC TB. 2 ’
2. AmuHoOkHCJI0TBI. Beakn.
AMUHOKUCIOTEI Kak amdoTepHble U} YyHKIMOHAJIBHBIC OPTaHUYECKHE 1,2
coequHeHHs. XHMMHYECKHe CBOIicTBA aMMHOKHCIOT: B3aUMOJEHCTBHE C
MIeNoYaMHM, KHCIOTAMHM M JPYT C JAPYroM (peakmus IO JTHKOHJEHCALUH ).
IlenTunHas cBA3b W monunenTuApl. IIpuMeHeHHEe aMHHOKHCIOT Ha OCHOBE 2
CBOIICTB.
benkn. IlepBudnas, BTOpUYHAs, TpETHYHAS CTPYKTYPHI OCITKOB. X UMHUYECKHE
CBOMcTBa OCJKOB: TOpEHHE, NEHaTypalusd, THAPOJIH3, IBETHBIC pEaKIIHH.
Bronornueckue GyHKIMN OETIKOB.
3. Hosmme poi. ) 1,2
Benku 1 onucaxapu apl KaK OHOIOJIMMEPHL.
4, nacTtmaccesl. 1,2
IMoyuenne noaMMEpOB peakIueil Mo IMMEPU3alHH U M0 JIUKOH ICHCAIHH. )
TepmomnacTuuHble H TepMOpeaKTUBHbIE IacTMacchl. [IlpepacraButenu
I1acT™Mace.
5. Bosnokna, ux kiaaccu pukanus. 1,2
Iomyuenue BonokoH. OTaeIbHBIE NIPE ICTABUTEIN XUMHUUECKUX BOJIOKOH. 2
CamocrosTenbHast paborTa. 3 1,2,3
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MeToauueckie pPeKOMEHJAlMU I10 BBIIIO IHEHUIO BHEAy IUTOPHOU
CaM OCTOSITETIbHON paboTsl cTy ieHTOB- CP Nell

Bompocsr u 3amarns: [N'abpuensn O.C., JIsicosa I'.I'. Xumus. 10 xmacc.

IMpodunsHstii yposers. M.: Ipoda, 2014. ctp. 116-148.

Juddepennnpos aHHblii 3a4eT.

IlonBe neHUE MTOrOB IUCLUIIJIUHBL, IIPOBEPKA 3HAHUH, YMEHHUMN. 2 1,2,3
Koncyab Tanumn 8
Bceero: 171

Jlnst xapak TepUCTUKU YPOBHS OCBOCHUSI y4eOHOTO MaTepHalia HCIOJIb3y 0 TCs ClIe Iy olKe 0003Hay HHUS:
1.— o3HaKOMHUTENbHBIA (y3HaBaHUE paHee U3YyUYCHHBIX 00BEKTOB, CBOWC TB);

2.— penpoAyKTHBHBIH (BBINOJIHCHUE I TeJIBHOCTH 10 00pasily, HHCTPYKLIUH MK 110 ] Py KOBO JICTBOM )
3. — IpOIYKTHBHBIN (TIAaHUPOBAHUE M CaM OCTOSTEJIFHOE BHITIOJNHEHHUE JIes TeJIFHOCTH, PEIICHHE MPOOJIIEMHBIX

3a/1a4)
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3. YCJIOBUS PEAJIU3AIIAU ITIPOT PAMMBI YUEBHOM JUCIATIIAHBI

3.1. Jna peaausanuu NporpaMmbl y4eOHOH AMCHMILIMHBI NPeAyCMOTPEHO CJeayloliee
crnenuajJbHOe MoMele e :

Kabunet Ne26 «EcTecTBEHHO-HAYUHBIX JUCITUTIIIHH,

OcHaleHHbII 000pyI0BaHUEM:

- TIOCaJJ0YHbIE MECTa M0 KOJIMYECTBY OO0YJarO [N XC 51

- paboyee MeCTO TIpernoaBaTes;

-HOYTOYK

-IIPOEKTOP

-3KpaH

- KOMIUTIEKT y4eOHO-HATJISTHBIX TOCOOHH.

3.2. UndopmanuonHoe odecneyeHUe peaau3alliy PO rpaMMbl

OcHOBHBIE€ MCTOUYHHUKH:

1.T'abpuensa O.C., OctpoymoB W.I'. Xumus: y4eOHMK IS CTYIACHTOB MpodeccHOoHaTbHBIX
o0Opa3oBaTeIbHBIX OPTaHU3AINI, OCBauBarONMX Mpo deccun U crenuansHocta CIIO. - M., 2017
2.I'abpuensa O.C., Octpoymo W.I'. Xumus mias mpodeccuid U CENHAIbHOCTEH €CTECTBEHHO-
HAyyHOTO Tpoduisi: y4eOHHK JJIg CTYACHTOB  MPO(eCCHOHAIBHBIX  00pa30BaTEIbHBIX
OpraHM3aIii, ocBauBaronmx mpo deccuu u crnermansaocta CIIO. - M., 2017

3.T'abpuensu O.C. u ap. Xumus. [Ipakrukym: yue0. mocoOue ajis CTYIEHTOB IIPO(heCCHOHATBHBIX
00pa3oBaTeIbHBIX OPTaHU3aIHI, OcBauBaronmXx IIpo dheccuu U cuenuaibaoctd CIIO. -M., 2017
4.T'abpuensa O.C.u ap. Xumusi: mocobue s moaroroBku k EI'D: yue6. mocobue 1isi CTYIEHTOB
npodeccCHOHaTBHBIX 00pa30BaTEIBLHBIX OPTAHU3AIMI, OCBAMBAIOIIHX PO (e CCUU U CHEIHATBHOCTH
CIIO. - M., 2017

S5.T'abpuensa O.C., JIeicoBa I'.I'. Xumus. TecThl, 3amaun U yrnpakHeHHs: ydeO. mocoOue ais
CTYICHTOB NPOMECCHOHANIBHBIX 00pa30BaTENIbHBIX OpPraHM3alUi, OCBaHBAIOUMX IPOdeccuu |
crrerrnansaOCcTH CIIO. - M., 2017

6.Epoxun FO.M., Kosanesa N.b. Xumus misg npodeccrii U CIEIHAIBHOCTEH TEXHUYECKOTO U
€CTEeCTBEHHO-HAYYHOT O npoduei ; V4EOHUK  JUIA CTYIACHTOB podeccroHaIbHbIX
o0pa3oBaTeIbHBIX OpTaHU3AIMI, OCBaUBarONIX MMpo geccun u crenuaibHocta CI10.- M., 2017
7.Epoxun FO.M., KoBanea /.5. Xumus ais npodeccuid U CreruaabHOCTeH TEXHUUYECKOTO TPOo-
¢bwis. DNeKTpOHHBIH y4eOHO-MeTOoauUecKuid komIieke. — M., 2014.

8.CnamxoB C. A., OctpoymoB W.I'., I'abpuensa O.C., JlykpsinoBa H.H. Xumus mis npo dgeccuit u
CHEIHAIBHOCTEH TEXHUYECKOTO PO GuiIsl. DIEKTPOHHOE MPUIIOKEHUE (DIEKTPOHHOE yIeOHOE M3-
JaHWe) I CTYJ. yupexaeHuil cpen. nmpod. obpasoBanus. — M., 2014.

JlomoJIHUTeIbHbIE HCTOYHHKM:
06 ob6pazoBannu B Poccuiickoit @eneparuu: denep. 3aKoH OT
29.12.2012 Ne 273-®3 (8 pex. DenepanbHbix 3ak0H0B 0T 07.05.2013 Ne 99-D3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, or
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, or 04.06.2014 Ne 148-®3, ¢ usm.,
BHeceHHbIMU DenepanbHbIM 3akoHOM 0T 04.06.2014 Ne 145-D3, B pen. ot

03.07.2016, c u3m. ot 19.12.2016.)

nmporpaMMax Ha ocHoBe [IpumepHOIl OCHOBHOI 00pa30oBaTENbHON MPOrpaMMBI CPEIHETO
obmero obOpa3zoBaHus ¢ yderoM Tpoduis MpodeccHoHaTbHOr0 00pa3oBaHUs, OCBaWBaEMOM
npodeccuu [ITIKPC wiu cnenuansroctu [HIICC3.

[Ipuxaz MunucrepcrtBa oOpaszoBanusd u Havkdu P® or 31 mexadps 2015 r. N 1578 "O
BHECCHHH HM3MEHEHUU B (peepalibHblil TOCYIapCTBEHHBINH 00pa3oBaTeNbHBIN CTaHAAPT CPEIHETO
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oOmero 00pa30BaHMs, VYIBEP)KISCHHBIM TNpHUKa3oM MHUHHCTEPCTBA O0Opa30BaHWs W HAYKH
Poccuiickoit @enepannu ot 17 mas 2012 r. N413"

[MpumepHass ocHOBHass oOpa3oBaTelnbHAs MPOrpaMMa CPEeIHEro oO0Iero oOpa3oBaHUS,
onoOpeHHasi penieHuEeM (denepanbHOrO  y4eOHO-METOAMYECKOTO OOBEIUHEHUSI 10 O0IeMy
oOpazoBanuto (mpotokost oT 28 utoHs 2016 1. Ne 2/16-3).

CnagxoB u ap. Xumust ans npodeccHil M CHEeIHUaTIbHOCTeH TEXHUYECKOro MpOQuIIs
(amekTpoHHOE npusioxkeHue). - M.,2017

lNabpuensu O.C., JIsicoBa I'.I. Xumus: kHUTa A7 NMpenojaBaress: yae0.-MeTo . mocoone. —
M., 2012.

Epoxun FO.M. Xumus: 3amaun u yrnpaxHeHus: yde0. mocodue Ui CTyI. YUpexKJICHUU cper.
npod. obpazoBanus. — M., 2014.

Epoxun KO.M. COOpHHK TECTOBBIX 3aJJaHU¥ MO XUMHUU: yueb. mocoOue A CTYH. YIpeKIeHU N
cpen. nmpod. oopazoBanuss. — M., 2014.

JJIeKTPOHHBbIE PeCypehl:

Iabpuensu O.C., Octpoymo N.I'. Xumus ans npodeccuii u crnenualbHOCTEH TEXHUYECKOTO
npoduist, OULL «Axkagemusi».

HNHuTepHeT-pecypesbl:

1. Omumnuana «[lokopu BopoObeBbl TOpBD» (IMEKTPOHHBIA pPECYPC)- PEXHUM  JTOCTYIa
www.pve.mk.ru , cBOOOIHBIN

2. OGpa3oBaTenbHBIN CANT NI MIKOTBHUKOB «XHUMHs» (IEKTPOHHBIM pecypc)- pPekuM JOCTyIa
www.hemi.wallst.ru, cBoOOIHBIH

3. OOpa3oBarelnbHBIH CAaWT ISl IIKOJbHUKOB (DJEKTPOHHBIM pECcypc)- PEeXHM JIOCTyHa
www.alhimikov.net , cBOOOIHEBIIH

4. VnrepHer-uznanue mis yuutenel «EcrecTBeHHble Hayku» (SJIEKTPOHHBIN pecypc)-
pEeXKUM J0CTyra Www.enaukiru, CBOOOTHBIN

5. Meronuueckas razera «llepBoe ceHTSIOps» (AMEKTPOHHBIM pecypc)- pekuM 0CTyma
www. | september.ru, cBOOOIHBII

6. XypHan «Xumusi B mKosie» (IJIEKTPOHHBIM pecypc)- pekuM aocTyma www.hvsh.ry,
CBOOOIHEBIN

7. Kypran «Xumus U KU3Hb» (AIEKTPOHHBIA pecypc)- pexuM moctyna www.hi.ru
CBOOOTHBIN

8. DnexTpoHHas OWUONMMOTEKA MO XUMHU  (DJCKTPOHHBIA pEcypc)- PEKHM JTOCTyIa
www.chem.msu.su, cBOOOHBIH

9.OneKkTpoHHBIN XypHaln «XUMUKM U XUMHS» (JIEKTPOHHBIN pecypc)- pexuM IocTyna
www.chemistry-chemists.com, ¢BOOOIHEIN.
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUSA JNCHUIIJIMHBI

Pe3yuibTarbl 00yye HUA
(ocBOEeHHBIE YMEH 51, YCBOEHHBbIE
3HAHUS)

(I)OpMI)I U METO/IbI KOHTPOJIH
" OLICHKHU PE3YJIbTATOB Oﬁy%Hl/IH

- c(OpMHUPOBAHHOCTH MPEACTABICHUI O MECTE XUMUH B
COBPEMEHHOW HAay4YHOM KapTHHE MUpPaA; IOHUMaHHE POJIH
XUMHHU B (GOPMUPOBAHUM KPYro3opa U (pyHKIIMOHAIBbHON
IPaMOTHOCTH 4YEJIOBEKA U1 PELICHUS MPaKTUYECKUX
3azauy;

- BJIAJIEHHE  OCHOBOIOJIATraAIOIIMMHU XUMHUYECKUMU
NOHATUSAMH, TEOPUSMH, 3aKOHAMHU U 3aKOHOMEPHOCTSIMY;
YBEPEHHOE TOJIb30BAaHUE XUMUYECKON TEPMHUHOJIOTUEN U
CHMBOJIMKOI;

- chOopMHUPOBAHHOCTh  COOCTBEHHOW  IO3MLUH

OTHOIICHUIO K XUMHUUYECKON WH(pOpMALNH, MOJTyIaeMOn

110

N3 pasHbIX NCTOYHHKOB.

OpoHTANIBHBINA ONPOC.
[IucbmeHHas caMocTosTENbHAS
pabora.

TectupoBanue.
KoMOnHUpOBaHHBIM METO/.
YCTHBINA (QpOHTANBHBIN OIpOC.
VY CTHBIN MHAUBUAYATBHBIN OMPOC.
KpoccBopapi.

BukTOpuHBL.

CooOmenns

Joxmanpl
JnddepeHIUpOBAHHBIA 3a4eT.

- BJIaACHUC OCHOBHBIMH METOAAMH HAYYHOI'O ITO3HAH M,
UCIIOJIb3YeMbIMU B XUMHU: HAOMIOJACHHUEM, OMHCAHHUEM,
U3MEPEHHEM, DKCIIEPUMEHTOM; YMEHHE 00padaThIBaTh,
0OBSCHATE PE3YyIbTaThl NPOBCACHHBIX OIIBITOB M ACJIATh
BBIBOJIbl; TOTOBHOCTh U CIOCOOHOCTH MTPUMEHSITH METO/IbI
MIO3HAHMS TIPU PEIICHU U MTPAKTHYECKHUX 33134,

- BJAQJICHWE TMpaBWIAMH TEXHUKHA OC30MACHOCTH TIpU
MCII0JIb30BaH MM XUMHUUECKHIX BEILIECTB;

JlabopaTopnas padora Ne 1.

Tema 1.4. Bona. PacTtBopsI.
DNEeKTPONUTUYECKasT  AUCCOI[HAIIMS.
Peakuuu MOHHOrO OOMEHA.
JlabopaTopHasi padora Ne 2.

Tema 1.4. Bona. PacTtBopsI.
DNEKTPONIUTHYECKAs]  JUCCOIMALIUSI.
OKCHUIbI.

JlabopaTopHasi padoTra Ne 3.

Tema 1.4. Bopma.  PactBOpbI.
DNEeKTPONIMTHYECKAsT  JUCCOIHAIIUSI.
Kucnotsr.

JlabopaTopHas padoTa Ne 4.

Tema 1.4. Boma.  PacTtBOpbI.

DNEKTPONMTHYECKAsT  TUCCOIHAIIHSI.
Comu.

JladopaTopHasi padoTa Ne 5.

Tema 1.7. MeTtamnsl 1 HeMETaJUIBL.
CBoOMCTBa aTIOMHHHS, €TI0 OKCHUJIOB M
TUIPOKCUIA

JlabopaTopHas padora Ne 6.

Tema 1.7. MeTayisl 1 HEMETAIUIEL.
CBoOMCTBa jKejie3a, €ro OKCUI0B U
TUPOKCUIOB.

- C(b()pMI/IpOBaHHOCTI) YMCHUA JaBaThb KOJIUYCCTBCHHBIC

OLCHKU W MPOU3BOJUTL PaACUCThl 110 XUMHWUYCCKHUM

IIpakTnueckas padora Ne 1.
Tema 1.1. OcHOBHBIE IIOHATHUA U
3aKOHBl XMMHUHU. Pacyersl o
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dbopMynam ¥ ypaBHCHHUSIM.

XUMUYECKUM dopmynam u
yYpaBHEHU SIM.

IlpakTHueckas padora Ne 2.

Tema 1.2.Ilepuoanyeckuidi 3aKOH U
[lepuonuyeckas cuctema
XUMUYECKHA X JJIEMEHTOB
J..MenneneeBa u CTpOEHHUE aTOMa.
CocraBieHne 3IEKTPOHHBIX GOPM Yl
aTOMOB D3JIEMEHTOB W TrpaduuecKux
CXeM (PHEpreTM4ecKuX JAuarpaMm),
3aroJIHeH e UX  DJIEKTPOHAMH.
Onpenenenue 3JeMEHTa IO €TI0
ANIEKTPOHHOU (hopmyIie
IIpakTnueckas padora Ne 3.

Tema 1.6. XuMuueckue peaxuuu.
CocraBnenue ypaBHEHUMI
OKHCIIUTEIFHO- BOCCTAaHOBUTEIBHBIX
peakuuii  METOJOM  BJIEKTPOHHOTO
Oananca.

IIpakTuueckas padora Ne 4.

Tema 2.2. YrieBogopoasl U UX
MpUpOAHbIe UCTOYHUKHU. Ha3zBanue
MpEeAENIbHBIX YIIIEBOJAOPOIOB 10
CHUCTEMaTUYECKOM HOMEHKIIATYypE MO
dopmynam U cocTaBJICHHE
CTPYKTYPHBIX (POPMYT H30MEPOB H
Ha3BaHMII 10 CHCTEMAaTHYECKOI

HOMCHKIIATYpPC aJIKaHOB.
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