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1 OBIIASI XAPAKTEPHCTHKA PABOYEH TPOTPAMMBI  YYEBHOI
JUCUUILINHBI

1.1 Ob6sacTh NpuMeHeHHus1 TPOrPAMMBI

Pabouast mporpamma yueOHOW AUCUMIUIMHBI «XUMHUS» SBJISIETCS YacThiO 00pa30BaTEIbHOM
nporpammbl  CITO — mporpaMMbl MOATOTOBKH CIELHUATHCTOB CPEJHEr0 3BEHA MO CIEUaNbHOCTH
cpenHero mpoecCHOHANBHOTO O00pa30BaHUS TEXHOJIOTMYECKOro mnpoduiast mnpodecCHOHATBHOTO
oOpazoBaHwUsl.

Pabouas mporpamMma coctapiieHa JIsi OYHOU (HOPMBI OOyIEHUSI.

1.2 MecTO0 AMCUMIUIMHBI B CTPYKTYpe HPOrpaMMbl NMOATOTOBKH CHEUHAJTHCTOB CpPeIHEro
3BeHa

YueOHast AUCHUIUIMHA «XHUMHS» OTHOCHUTCS K 00ImeoOpa3oBaTeNIbHOMY LUKy MPOrPaMMbI
MOJITOTOBKU CIEIUAIMCTOB CPEOHEero 3BeHa M OTHOcHTCA K mpeamerHor obmactm @I'OC cpemuero
o0mmero oOpazoBanus «ECTeCTBEHHBIE HAYKI.

YpoBeHb OCBOSHHUsT yueOHON uCIMITIMHBI B cooTBeTcTBUU ¢ PI'OC cpenHero obmero obpa3zoBanus

0a30BBIii.

Pabouas mnporpamma y4eOHON muCUMIDIMHBI «XUMHS» HMEET MEXIPEIMETHYIO CBSI3b
o0mmeodpa3oBaTeNbHBIMU Y4eOHBIMU AUCHUTUIMHAMH Pu3nka, AcTpoHOMus, MaTeMaTuKa.

3HaHUS U YMEHUS, NOJy4YEeHHbIe OOYHYAIOLIMMHUCS MPH OCBOSHMH 0011e00pa30BaTenbHON yueOHOH
OUCLUTUTMHBL «XUMHS», YITyOJNSIFOTCS M PACHIMPSIIOTCS B IMPOLECCe M3y4YeHHs y4eOHBIX AMCLUIUINH
MPOTPAMMBI MOJTOTOBKH CTHEeLUAJIICTOB CpeaHero 3BEHA €CTeCTBEHHOHAYYHOTO u
obmenpodecCHOHATBHOTO IUKIIOB.

1.3 Ilnanupyemble pe3yJabTaThbl 0CBOCHUS] AMCUUIJIMHBI:
OcBoeHune comepikaHusi y4eOHOW  MUCHUIUIMHBI  «XUMHS»  O0ECIeUnBaeT  JTOCTHIKEHUE
00y4arOIUMHUCS CIENYIOINX Pe3yJabTATOB:

JIHYHOCTHBIE pe3yIbTATHI

c(OpPMHPOBAHHOCTb OCHOB CAaMOPA3BUTHSI U CAMOBOCITUTAHHS B COOTBETCTBHUH C
JIP5 | obuiedenoBe4ecKUMHU EHHOCTSIMU M WI€ajlaMi TPasKIaHCKOro O0IEeCTBa; TOTOBHOCTD U
CHOCOOHOCTB K CAMOCTOSITEIIbHOH, TBOPYECKOM U OTBETCTBEHHOM NESTEIbHOCTH,

TOTOBHOCTB U CIIOCOOHOCTh K OOpa30BaHHUIO, B TOM YHCJIEe CaMOOOpa30BaHUIO, HA
JIPY MPOTSKEHUH BCEH KI3HU, CO3HATENIbHOE OTHOIICHHUE K HEMTPEPBIBHOMY O0pPa30BaHUIO KaK
YCJIOBHIO YCIETHOM nMpodecCHOHANBbHON 1 O0IEeCTBEHHOM IesITEIbHOCTH,

C(I)OpMI/IpOBaHHOCTb IKOJIOTMYECKOIr0O MbIIIJICHWA, TIOHUMAaHUA BJIUAHNA COIUAJIBHO-
JIP14 | 5KOHOMHYECKHX MPOLIECCOB HA COCTOSTHIE MPUPOAHON M COLMATIBHON Cperpl; mpuodpeTeHne
OIMBITA HKOJIOrO-HANPABJICHHON AESITENBHOCTH,

MeTanpeamMeTHbIe Pe3yJIbTATHI

TOTOBHOCTD M CHOCOOHOCTh K  CaMOCTOSITETIbHOH  HMH(OPMAIIMOHHO-MTO3HABATEIbHOM
IeATeIbHOCTH, BJAJCHHE HABBIKAMU MOJy4YeHUs HeoOXoaumMol mH(OpManny U3 cloBapen
MP4 | pa3HBIX THIIOB, YMEHHE OPHEHTHPOBATBHCA B PA3JIUYHbIX HCTOYHUKAX HH(pOpMaLNH,
KPUTUYECKH OLEHHBATh M HHTEPIPETUPOBATh WH(POPMALMIO, MOJYHAEMYIO W3 Pa3UYHBIX
VCTOYHHKOB,

yYMEHHE HCIOJB30BaTh CPencTBa MHPOPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHI
(manee - KT) B pelieHrM KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPraHU3AIMOHHBIX 33a7a4 C
coOnmonenneM  TpeOOBaHW  IPrOHOMUKH,  TEXHUKM  OE30MaCHOCTH,  TUTHEHBI,
pecypcocOepeskeHusi, MPaBOBbIX U STHYECKUX HOPM, HOPM MHPOPMAITMOHHON 0€30MaCHOCTH,

MP3

IIpenmeTHBIE pe3yIbTATHI

C



c(OPMUPOBAHHOCTh MPENCTABJICHUI O MECTe XMMHH B COBPEMEHHOW HAay4HOH KapTUHE

I1P1 MHpa, IOHMMAaHUE pPOJIM XUMHU B (POPMHPOBAHWU KPyrosopa H (yHKIIMOHAIBHON
I'PaMOTHOCTH 4Y€JIOBEKA [JIs1 PEIIEHUs] IPAKTUYECKUX 3a4a4,

[IP? | BlafieHHe OCHOBOMOJATalOUIUMH XUMHUYECKUMH [OHATHUAMH, TEOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH;, YBEPEHHOE MOJIB30BAHNE XUMUYECKONH TEPMUHOJIOTHEN U CUMBOJIMKOM,
BJIQJICHUE OCHOBHBIMM METOAAMHM HAy4YHOrO IIO3HAHMs, MCIOJNB3YEMbIMU B XHUMHH:

3 HaOJIIONIeHUE, OIMCaHHWEe, W3MEPEHHe, SKCIEPUMEHT, yMeHue oOpabarbiBaTh, OOBSACHSTH
pe3yJbTaThl TPOBEACHHBIX OINBITOB MW JA€JaTh BBIBOABI, T'OTOBHOCTb M CIIOCOOHOCTH
MIPUMEHSATh METOABI TO3HAHNS IPU PELISHUH NPAKTUYECKUX 3a0a4;

P4 cOPMHPOBAHHOCTh YMEHUS [1aBaTh KOJMYECTBEHHBIE OLIEHKH M IPOBOIUTH PACUEThl I10
XUMHYECKIM (HOpMYJIaM U YPaBHEHUSIM,

1IPS | Branenue npaBuiaMu TEXHUKH O€30MACHOCTH MPH UCIONB30BAHUM XMMUYECKHUX BELIECTB,

P6 copMHPOBAHHOCTh COOCTBEHHOH MO3ULIMH MO OTHOIIEHUIO K XUMHUYECKOW HH(pOpPMAIIHH,

MOJIy4a€MON U3 PA3HBIX UCTOYHHUKOB.




2 CTPYKTYPA U COAEP)KAHUE YUEBHOU JUCIUILTAHBI

2.1 TemaTH4yecKHu# LJIaH

Pa3znen/ Tema nucuMnMHbI YuyeOHasi HATPY3KA 00y4arOHUXCS ILnanupyembie
B TOM 4YHCJIE pPe3yJIbTaThl
4 @ @ OCBOEHHUS
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JIP5, JIPY9, JIP14,
Pa3zpen 1 O0mas u HeoOpraHuieckas 64 24 30 6 4 MP4, MP5, IIPI,
XHUMUA P2, IIP3, IIP4,
IIP5, IIP6
JIP5, JIPY9, MP3,
Brenenne 1 1 114
JIPS, JIPY, MP4
T 1.1 ’ g g
eMa OCHOBHBIE TTIOHSITHS U 3aKOHBI 3 3 3 5 MP3. 1IP1. 1IP2
XUMUIH [1P3, IIP4
Tema 1.2. Ilepuoanyeckuil 3aK0H U JIPS, JIP9, JIP14,
nepuogudecKasi CUCTEMa 8 4 2 2 MP4, MP>, TP,
puon 1IP3, IIP4, 1IP3,
H. Menneneesa. CtpoeHue aroma 1IP6
JIPS, JIP9, JIP14,
Tema 1.3. Ctpoenue BelecTsa. 5 3 ) MP4, MP3, IIPI,
XuMHuyeckasi CBSI3b. IIP2, TIP3, IIP4,
1IP5, IIP6
JIPS, JIP14, MP4
T 1.4 Bona. P ) ’ ’ ’
oMa 7.7 BOAd. TacTRophl 10 4 6 MPS, IIP1, P2,
DNEKTPOIUTHIECKAST TUCCOITHALIUS 11P3, IIPS, IIP6
Tema 1.5 Knaccupuxauus JIP9, JIP14, MP4,
HEOPraHWYECKUX COCIUHEHUN U UX 11 3 6 2 MP5, IIP1, IIP3,
. 1IP4, IIP5
CBOIICTBa
JIPS, JIPY, MP4,
Tema 1.6 XumMuueckue peakiuu 12 4 4 2 2 MP5, IIP1, TIP3,
1IP4, IIP5
JIPS, JIP9, MP4,
Tema 1.7 MeTannbl 1 HEMETAJIIIBI 9 3 6 %1535 [P 11P2,
1IP4, IIP5, IIP6
JIP5, JIP9, JIP14,
MP4,
Paszpen 2 Oprannyeckass XUMHSA MP5, IIP1, IIP2,
A p 53 15 36 2
IP3,
ITP4, TIPS, ITP6
Tema 2.1 OcHOBHBIE OHSTHS JPS, JIP9, JIPI4,
OpraHM4YecKOM XUMHUH U TEOPHUS CTPOESHUS 8 6 2 MP4, MPs, 1P,
p < P P IIP2, IIP3, IIP4,
OpTraHUYCCKUX COCAUHCHHUN IIP5, ITP6
JIPS, JIP9, JIP14,
Tema 2.2 YrieBogopoabl U UX NPUPOAHBIE 18 4 14 MP4, IIPI, IIP2,
HUCTOYHUKU 1IP3, [IIP4, IIPS,
11P6
JIPS, JIP9, JIP14,
Tema 2.3 Kucnopoacoaep:kaiue 14 5 12 MP4, MP5, IIP2,
OpraHu4ecKHe BeIleCTBa 1IP3, IIP4, IIP5,
11P6
Tema 2.4 AzoTconepskaliiyie OpraHu4eckue 13 3 8 2 JIP5, JIP9, JIPI4,




coenunenus. [lonmumepsr.

MP4, MPS5, IIPI,
1IP2, IIP3, IIP4,
1IP5, IIP6

Bcero

117

39

66




2.2 Conepxanue y1eO0HOH TUCHUNIHMHBI

BBEJAEHUE
BxonHoit koHTposb. MHCTpYKTHUBHBIA 0030p conmepkaHusl y4eOHOH AUCLUIUIMHBI U 3HAKOMCTBO
00y4aroInXCst ¢ OCHOBHBIMH YCJIOBUSIMU M TPEOOBAHUSIMHU K OCBOCHHUIO IPOTPAMMBIL.
Buab1 yueOHoi#l 1eATeIbHOCTH
YMeHne NMOCTAaHOBKH LENeH ACITENBbHOCTH, NJIAHUPOBAHUS COOCTBEHHOW NEATEIBHOCTH IS
JOCTHKEHUsT TMOCTaBICHHBIX LeJIed, NPEABUACHUsS BO3MOXKHBIX pPE3yJIbTaTOB 3TUX JEUCTBUU,
OpPraHU3aUHA CAMOKOHTPOIISI M OLICHKH NOJIYYEHHBIX PE3YJIbTATOB.

Pa3zgen 1 OBINAA U HEOPTAHUYECKASA XUMUA

Tema 1.1 OcHOBHBIE IOHATHA U 3AKOHbI XHMHH

Conep:xkanue y4eOHOro marepuasa mo Tteme: Bemecrso. Atom. Monekyna. XuMHYECKUMA
sneMeHT. Ajuorponusi. [IpocTeie u cnokHbie BemecTBa. KadecTBEHHBIN M KOJMYECTBEHHBIN COCTaB
BelleCTB. XUMHU4YeCKHe 3Haku u (Gopmysbl. OTHOCUTENbHBIE ATOMHAas W MOJIEKYJISIpPHAsS MAacChL
KonuuecTso BemecTna.

OcHoBHble 3akOHbl XMMHUHU. C(Crexuomerpus. 3aKOH COXpPaHEHMs] MacChl BELIECTB. 3aKOH
MOCTOSTHCTBA COCTABA BEIIECTB MOJICKYJIIPHON CTPYKTYPbL. 3aKOH ABOTaJpo U CIEACTBUS U3 HETO.

PacueTHble 3a1aun Ha HAXOXKAEHUE OTHOCUTEIBHON MOJIEKYJIAPHOM MACChl, ONPEIEIEHHE MAaCCOBOM
JIOJIA XUMHUYECKHX 3JIEMEHTOB B CJIO)KHOM BEIIECTBE.

Buab! yueOHoi#l 1eATeIbHOCTH
YMeHHne naBaTh ONpenesieHHe W ONEePUPOBATH CIECAYIOUIUMHA XUMHUYECKUMH TOHSATUSMH. BEILIECTBO,
XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKyJia, OTHOCHTEJIbHBIE aTOMHAasi M MOJEKYJsSIpHAas MacChl, HOH,
AJUIOTPOIHSI, U30TOMBI, XUMUYECKas CBSI3b, 3JICKTPOOTPULIATEIBHOCTh, BAJICHTHOCTb, CTETICHb OKUCJICHUS,
MOJIb, MOJISIpHASI Macca, MOJSIpHBIH 00beM ra3000pa3HbIX BEIIEeCTB, BEIIECTBA MOJIEKYJISPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHusl. POpMyJNHPOBAHHME 3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB M TOCTOSHCTBA
COCTaBa BEIIECTB. YCTAaHOBKA NMPUYMHHO-CJEACTBEHHON CBSI3W MEXIY COACP)KAHUEM 3THX 3aKOHOB M
HAITMCAHUEM XUMHYECKUX (POPMYJT U YPABHEHHIA.
Hcnonp3oBanre B yueOHOM U POHeCCHOHATTBHOM ASSITEIbHOCTH XUMHUECKHX TEPMUHOB M CUMBOJIHKH.
HaszBanne M3y4€HHBIX BELIECTB IO TPUBHAIBHOW WM MEXKIYHAPOAHOW HOMEHKJIATYPE U OTPAKCHHE
COCTaBa 3THX COCIUHEHUH C MOMOIIBI XUMHYECKUX (POPMYJL.
OTpakeHre XUMHUYECKUX MPOLIECCOB C MOMOIIBIO YPABHEHUN XUMUYECKUX PEAKIUH.

Tema 1.2 Ileprnognueckuii 3aKoH 1 nepuoandeckas cucrema /.. Menneneesa.
Crpoenue aTtoma

Conep:xkanue yueOHoro marepuana no teme: otkpeitue J[ M. Menneneespim Ilepuonuueckoro
3akoHa. [lepuogudeckuii 3akoH B popmyuposke [ 1. Menneneena.

ITepropnueckast TabiMa XUMUYECKUX 3JIEMEHTOB — rpaduueckoe oToOpakeHHe MePUOIUIECKOTO
3akoHa. CTpyKTypa NepHOaMYecKOr TaOmuubl: mepuonsl (Manble w Oonblive), rpynmbl (TJIaBHAS |
noOoYHAas).

AToM— crnokHas yactuua. Anapo (IpOTOHBI M HEWTPOHBI) U 3JEKTPOHHas obomouka. M30TomBbL
CTtpoeHne >JEKTPOHHBIX O0OJOYEK aTOMOB 3JIEMEHTOB MasbIXx mepruofoB. OCOOEHHOCTH CTPOSHHS
3JIEKTPOHHBIX 00OJIOYEK aTOMOB 3JIEMEHTOB OOJNIBIINX MEPUOAOB (MEePeXOAHbIX d1eMeHTOB). [loHsATHE 00
opburansx. s-, p- u d-opourtain. IJIEKTPOHHbIE KOHPUTYpaLUK aTOMOB XHMUYECKHUX 3JIEMEHTOB.

CoBpemMeHnHass (OpPMYJIHPOBKA MEPHOAMYECKOrO 3aKOHA. 3HAUYCHHE IEPHOAMYECKOrO 3aKOHAa U
MEePUOAUYECKON CUCTEMBbl XUMHUUYECKUX 3JIeMeHTOB [ 1. MeHnneneeBa 11 pa3BUTHS HAYKU U MOHUMAaHUsA
XUMHUYECKONW KapTHUHBI MHUPA.

Buab1 yueOHoi#l 1eATeIbHOCTH
YcTaHOBKA 3BOJIOLMOHHON CYIITHOCTH MEHAETIEEBCKON U COBPEMEHHOH (POPMYIMPOBOK NEPHOTUIECKOTO
3akoHa /. 1. Menneneesa.



OObsicHeHre (PU3UIECKOrO CMBICTIa CUMBOJIMKH TIEPUOINYECKON TabIUIbl XUMUYeCKuX 3yieMeHToB 1. H.
MeHnneneeBa (HOMEPOB 3JIEMEHTA, IEPUOAA, TPYIIIIbI) U YCTAHOBKA MPUYHHHO-CIIEICTBEHHON BSA3H MEXKIY
CTPOCHUEM aTOMa U 3aKOHOMEPHOCTAMU U3MCHCHUA CBOMCTB DJIEMEHTOB U O6pa30BaHHbIX MU BCIICCTB
B IIEPUOLAX U IPYIIax.

XapaKTepI/ICTI/IKa JJIEMEHTOB MaJlbIX H 6OJ'IbLHI/IX NEPUOAOB MO HX TIOJOXKCHHUIO B Hepnonnqecxoﬁ
cuctreme /1. 1. Menneneesa

Tema 1.3 CTpoenne BemecTBa. XMMHYECKasi CBSI3b

Conep:kaHue y4ye0HOro MaTepuHajia MO TeMe: HOHHAs XHMHUYECKas CBsi3b. KaTHOHBI, HX
o0OpazoBaHHE M3 aTOMOB B Pe3yJIbTATE MpOLEcca OKHCICHUs. AHUOHBL, MX 00pa3oBaHHE U3 aTOMOB B
pe3ynbTare npoLecca BOCCTaHOBJIEHUs. MIOHHAs CBsA3b, KaKk CBA3b MEXKAY KaTHOHAMHU U aHUOHAMHU 34 CYET
3NIEKTPOCTATHUYECKOrO MNpUTsDKeHns. Kiaccudukanust MOHOB: MO COCTaBYy, 3HAKY 3apsia, HAJIHYHIO
ruapaTtHol o0osoukn. MoHHBIE KpucTajumyeckue pemerkn. CBOWCTBA BELIECTB C WOHHBIM THIIOM
KPUCTAJUIMYECKON PELIETKH.

KoBaneHTHast XxuMudeckass CBsi3b. MexaHH3M 00pa3oBaHUS KOBAICHTHOH CBsA3M (OOMEHHBIH U
JOHOPHO-aKLENTOPHBIH). DJIEKTPOOTPULIATENbHOCTh. KOBaJNleHTHBIE MONSAPHAs M HEMOJSIPHAS CBSI3U.
KpatHoCcTh KOBajneHTHOHM cBsi3U. MoOneKyJsipHble M aTOMHblE KpUCTalauueckue pemierku. CoiicTBa
BELIECTB C MOJIEKYJIAPHBIMU U aTOMHBIMU KPUCTAJINYECKUMH PELIETKAMH.

Merannuyeckas CBsA3b. MeTamn4ueckas KPUCTAUINYECKast PelleTKa U MeTaUINIeCKasi XUMHYeCKasi
CBsA3b. PU3HUECKUE CBOMCTBA METAJLIOB.

ArperaTHbple COCTOSHHSI BELIECTB W BOJOPOAHAs CBsA3b. 1Bepaoe, JKUAKOE M ra3zoodpasHoe
coctossHMs BemecTs. Ilepexon BemecTsa W3 OAHOIO arperaTHOrO COCTOsSIHMS B Apyroe. Bomopoanas
CBSI3b.

Huctele Bemectsa U cmecu. IlonsaTue 0 cMecHu BewiecTB. I'OMOreHHBIE U Ie€TEpOre€HHbIE CMECH.
CocraB cMmeceli: 0ObeMHast 1 MaccOBast 1OJIM KOMITOHEHTOB CMECH, MacCOBAast IOJIsl IPUMECEH.

ITonsitue o mucnepcHoi cucreme. JlucmepcHast ¢asa u aucnepcuoHHas cpepa. Kmaccuduxanms
JUCIEPCHBIX cUCTeM. 1IoHATHE O KOIIOUIHBIX CUCTEMAX.

Buab1 yueOHoi#l 1eATeIbHOCTH
YcTaHOBKa 3aBUCHMOCTH CBOHCTB XHMHYECKHX BEIIECTB OT CTPOCHHMS aTOMOB OOpasyloIIUX HX
XUMHUYECKUX 3JIEMEHTOB.

XapakTepuCTUKa BAXKHENIINX TUIIOB XUMHUYECKUX CBSA3€H U OTHOCUTEIBHOCTH 3TON TUIOJOTHH.
OO0mbsicHEeHHE 3aBUCIMOCTH CBOMCTB BEILECTB OT UX COCTaBa U CTPOEHHS KPUCTAITHYECKUX PELIETOK

Tema 1.4 Boxa. PacTtBopbl. DileKTpoIuTHYECKAS] JUCCOLHALIHS

Coaep:kaHue y4eO0HOro MaTepuaja mo TeMe: BOJIa KaK paCTBOPHUTENb. PaCTBOPUMOCTD BEIECTB.
HaceilneHHble, HEHACBHIEHHBIC, IEPECHIIICHHBIC PACTBOPBL. 3aBHCHUMOCTh PACTBOPUMOCTU Ta30B,
JKUIKOCTEH U TBEPJIBbIX BEIIECTB OT PA3IMYHBIX (PaKTOPOB.

MaccoBasi 107151 paCTBOPEHHOI'O BELIECTBA.

DNEeKTPOJUTBI W HESJIEKTPOJUTBL  JJEKTPOJUTHYECKass  Aucconuanus.  MeXaHU3Mbl
SJIEKTPOJIUTHYECKON AMCCOLMALIMM JJI1 BELIECTB C PAa3JMYHBIMM THUIAMU XUMHUYECKOH CBS3H.
I'uapatupoBaHHbie U HETUAPATUPOBAHHBIE HOHBL. CTEMEHDb JEKTPONUTHUECKON nuccoruanuu. CUIbHbIC
u cnabple 37eKTpOoauThl. OCHOBHBIC TOJOKEHUSI TEOPHH JJICKTPONMTUYECKON nucconuarmu. KucuoTsr,
OCHOBAHHUS U COJIM KaK 3JIEKTPOJMUTHIL.

Buab1 yueOHoi#l 1eATeIbHOCTH
YMeHue aaBaTb ONpPENENICHUE U ONEPUPOBATH CACAVIOIIMMU XUMHUYECKHMMHU MOHSATHUSIMHU. PacTBOPBI,
BJIEKTPOJIUT U HEIJIEKTPOJIUT, SJICKTPOJIUTHUECKAs TUCCOLIUALIUS.

@OpMyJIUPOBKA OCHOBHBIX MOJIOKEHHUI TEOPHUH 3JIEKTPOIUTUUECKON AUCCOLMALIMM U XapPaKTEPUCTUKA B
CBETE 3TOI TEOPUH CBONCTB OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCTUHEHUN.

@opMyIUPOBKA OCHOBHBIX MOJIOKEHUN TEOPUM XUMHUUYECKOTO CTPOEHHs] OPraHUYECKUX COCIUHEHUN U
XapaKTEPUCTHUKA B CBETE 3TON TEOPUH CBOWCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCIMHEHUI

Tema 1.5 Knaccupukanus HeopraHnuecKHX coeJUHEHHI U HX CBOMCTBA



CoaepraHue y4e0HOT0O MATEPHAJIA MO TeMe: KHCJIOTHI KaK 3JIEKTPOJIUTHI, UX KJIACCU(PUKALIUS 11O
pa3JMYHbIM TMpU3HakaM. XHMHYECKHE CBONCTBA KHUCIOT B CBET€ TEOPUU BJIEKTPOIUTHYECKOU
mucconnanuu. OCOOEHHOCTH B3aUMOJEHCTBUS KOHLIEHTPUPOBAHHOH CEPHOH M a30THOW KHCJIOT C
MetajuiaMi. OCHOBHBIE CIIOCOOBI MOTyYEHHSI KUCITOTBL.

OcCHOBaHUSI KakK 3JEKTPOJHTHI, UX KJIACCU(PUKALUSA IO PA3NIUYHBIM MPU3HAKAM. XHMUYECKUE
CBOICTBAa OCHOBAHUI B CBETE TEOPUU BJIEKTPOIUTHUECKON nucconuany. Pa3noxkeHne HepaCTBOPUMBIX B
BO/ie ocHOBaHUN. OCHOBHBIE CITOCOOBI MOTyYEeHUST OCHOBAHU.

Comu xak saexTpoiutsl. Conu cpenHue, KUCible U OCHOBHbIE. XMMUYECKH CBOICTBA COJIeil B CBETE
TEOPUH HJIEKTPOIUTUIECKON nuccounanni. CriocoObl MOMy4YeHUs COTIEH.

I'moponus coneii.

Coneobpasyromue u HecosieoOpasyromue okcuabl. OCHOBHbBIE, aM(pOTEPHBIE U KUCIOTHBIE OKCHJIBI.
3aBHCHMOCTh XapakTepa OKCHAA OT CTENEeHU OKHCIICHHS OOpa3yroLIero ero Mmerauia. XUMHUYECKHE
cBoiicTBa OKCUAOB. [lonyueHne okcuaoB.

Buab! yueOHoi#1 1eATEIbHOCTH
XapakTepucTUKa COCTaBa, CTPOEHUs, CBOMCTB, IONY4YEHUs M MPUMEHEHUs OCHOBHBIX KJacCOB
HEOPraHWYECKUX COCIMHEHUN: OKCUAOB, KUCJIOT, OCHOBAaHUH U COJIEH.

Tema 1.6 Xumnueckue peakuuu

CoaepraHue y4e0HOro MaTtepuaja mo teme: KiacCU(pUKALUI XUMUYECKUX peakiuil. Peakuuu
COEAMHEHUs, pa3jIoKeHus, 3amereHnst, ooMeHa. Karamurnyeckue peakunn. OOparumelie u HeoOpaTHMBbIe
peakuuy. ['OMOT€HHBIE W TE€TEPOTre€HHBbIE PEAKUUU. DK30TEPMHUUECKHE U SHAOTEPMUYECKHE PEAKIIHH.
Tennosoii 3¢ ekt xumudeckux peakuid. TepMoxuMudYeckne ypaBHEHHUS.

OxucnIMTeNnbHO-BOCCTAHOBHUTENbHBIE — peakiun.  CremeHp  okucieHus.  Oxucnurenbs U
BOCCTaHOBJICHHE. BoccTaHOBUTENb W OKHCIIEHHE. MeTon 3JeKTpOHHOro OajlaHca Uil COCTaBJICHUS
yYPaBHEHHUH OKHUCIIUTEbHO-BOCCTAHOBUTENBHBIX PEAKIIH.

Ckopoctp xuMHUecKHX peakuuid. [IoHATHE O CKOPOCTH XHUMHUYECKHUX peakLuid. 3aBHCUMOCTb
CKOPOCTH XHMHUYECKHX pPEAaKUUH OT pa3iM4yHbIX (PAKTOPOB: MPHPOIBI PEArHpYyOIIUX BELIECTB, HX
KOHLIEHTPALIUH, TEMIIEPATYPbIL, TOBEPXHOCTH COMPUKOCHOBEHUS M UCTIOIB30BAHUS KaTaJIH3aTOPOB.

ObparuMocTh XMMHYECKHX peakuuil. OOparnmMble W HeoOpaTHMble peakIuH. XHMHYECKOe
PaBHOBECHE U CIIOCOOBI €r0 CMEIEHHSI.

Buab! yueOHoi#l 1eATeIbHOCTH
OO0mpsicHEHHE CYIIHOCTH XMMUYECKHX TporeccoB. Kimaccupukanus XUMHUECKIX PEAKLHA 1O Pa3IMIHBIM
NpU3HAKaM: YHCIYy W COCTaBy NPOAYKTOB W PEAreHToB, TeIuioBoMy 3(ddexry, Hampasnenmro, dase,
HAJIMYHIO KaTaIU3aTopa, N3MEHEHHIO CTENeHeH OKUCIICHNUS 3JIEMEHTOB, 00Pa3yIOLINX BEIIECTBA.
YcTaHOBKa TNPU3HAKOB OOMIEr0 M PAa3IMYHOIO B THUIOJOTMHM pPEAKUWH [JI1 HEOPTaHHMYeCKOW U
OPTraHUYE€CKON XUMUH.

Knaccudukauus BewmiecTs M IMPOLECCOB C TOYKU 3PEHHMs OKHUCICHUs-BOCCTaHOBJIEHUs. (CocraBieHHe
YPaBHEHHUH PeakiHii ¢ MOMOIIBI0 METOAA 3JEKTPOHHOro OanaHca. OObsSCHEHHE 3aBHCUMOCTH CKOPOCTH
XUMHYECKON PEaKLIUHU U MOJIOKEHHUSI XUMUIECKOTO PABHOBECHS OT PA3JIMUHBIX (PaKTOPOB

Tema 1.7 MeTa/sibl U HEMETAJLIIBI

Conepxxanue y4ye0HOro marepuajia mno rteme: Merauibl. OCOOCHHOCTH CTPOEHUSI aTOMOB U
KpucTtayioB. Ousudeckue cBoicTBa MeTa/uioB. Kiaccupukanus METaIOB MO Pa3jUYHBIM MPU3HAKAM.
XUMHUeCKUE CBONCTBA METAJUIOB. DJIEKTPOXUMUYECKUN Psifl HATIPSDKEHUN METAIIOB. MeTamioTepMust.

Ob6mue crnocoObl monyueHus: MertajuioB. Ilonsitne o Mertamnypruu. [lupomeramnyprusi,
THAPOMETAJLTYPTHUsl U 3JeKTpoMeTaiyprusi. CIiiaBbl UepHBIE U LIBETHBIE.

Hemeramnbl. OcoOeHHOCTH CTpoeHHs aToMoB. HemeTayisl — mpoCThle BelecTBa. 3aBUCHMOCTH
CBOWCTB TrajoreHoB OT wux mnojoxenus B Ilepuoguueckoit cucreme. OKHUCIUTENbHBIE U
BOCCTAHOBUTEJIbHBIE  CBOWMCTBA HEMETAJUIOB B  3aBUCUMOCTH OT HUX TIOJIOKEHHUS B psay
3JIEKTPOOTPULIATEIBHOCTH.

Buab1 yueOHoi#l 1eATeIbHOCTH
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XapakTepuCTHUKa COCTaBa, CTPOCHUS, CBOICTB, OJYYEHUs U MPIMEHEHUs BakHeHImnx metasuios (1A u 11
A Tpynm, aTFOMHMHUS, JKEJIe3a U UX COSINUHEHHIH).

XapakTepUCTHKA COCTaBa, CTPOCHUS, CBOICTB, MOJYYEHHUS 1 MPUMEHEHHsI BakHeHx HemeTawios (VIII
A, VIIA, VIA rpymm, a Takxke a3ota u gocdopa, yriepoaa 1 KpEMHHUsI, BOAOPOAA) U UX COSITUHEHHH.

Pa3zgen 2 OPTAHUYECKASA XUMUA

Tema 2.1 OcHOBHBIE NOHATHSI OPraHUYECKOH XUMHUH H TEOpPHUsi
CTPOCHHS OPIAaHUYEeCKHX COeIHHEeHHH

Coaepxanue y4ye0HOro martepuaja mno TeMe: IpeaMeT opraHuyeckoil xumuu. Ilpuponnsie,
UCKYCCTBEHHbIE U CHHTETHYECKHE OpraHuyeckue BelecTBa. (CpaBHEHHE OPraHUYeCKHX BELIECTB C
HEOPTraHUYECKUMHU.

BanentHocts. XuMMHUYECKOE CTPOEHHE KaK MOPSAOOK COECIWHEHHs aTOMOB B MOJEKyJbl IO
BAJICHTHOCTH.

Teopust crpoenust opranuueckux coenuHeHuii A.M. byrnepoBa. OCHOBHbIE NOJIOKEHUsI TEOPHUU
XUMHYECKOro CTpoeHHs. M3omepust u m3oMepbl. XuMudeckue (HOpMyJbl W MOJENU MOJIEKYJ B
OPraHUYE€CKON XUMHH.

Knaccnpukauus opraamdecknx emectB. Kiaccupukanusi BEIECTB MO CTPOCHUIO YIIEPOIHOTO
CKeJIeTa U HATUYUI0 (DYHKIMOHATBHBIX TpyIi. ['omosoru u romosorusi. Hauana nomenknarypsl [UPAC.

Knaccupukarms peakumii B OpraHMYECKOW XHUMHUH. Peakunu npucoeanHeHus (THAPUPOBAHMS,
TJIOTEHUPOBAHMS, THAPOTAJIOTEHUPOBAHMA, THAparaimy). Peaknuu oTmerUieHns  (IeruapUpOBaHUs,
IEeTHAPOTATIOTeHNPOBAHMS, AeTUApaTanyy). Peakunn 3amernenus. Peakuyy n3oMepus3aiim.

Buab! yueOHoi#l 1eATeIbHOCTH
YMeHHe AaBaTh ONpEAENCeHHEe W ONepUpOBaTh CIEAYIOIUMH XMMHYECKUMHU MOHATHUIMU. YIJIEPOIHBIN
ckeneT, QyHKIUOHAIBHAS TPYIIa, H30MEPHs], TOMOJIOTHSI.

HasBaHne HM3y4eHHBIX BEIIECTB MO TPUBUAJIBHOM WM MEXIYyHApPOAHOW HOMEHKJIAType U OTpaKeHUe
COCTaBa ATHX COEAMHEHUI C TOMOIIBI0 X UMUYECKUX (HOPMYJI.
OTpakeHne XUMHUYECKUX MTPOLIECCOB C MOMOUIBI0 YPaBHEHUH XUMHUYECKUX PeaKLUi.

Tema 2.2 YriieBogopoabl U MX NPHPOAHbIE HCTOYHHKH

Copepxanue y4de0HOro marepuaja IO TeMe: alKaHbl. T'OMOJIOTUYECKUH psill, U30MEpHUs U
HOMEHKJIaTypa aJKaHOB. XHMHYECKHE CBOWCTBA ajKaHOB (MeTaHa, 3TaHAa). TOPEHHE, 3aMelICHHUE,
pasjoxeHue, Aeruapuposanue. [IpumMeHeHne ankaHOB Ha OCHOBE CBOICTB.

AJKeHbl. DTHIJICH, €ro MOoJy4eHHe (IerHIpUPOBAHMEM STaHA, ACMOJUMEpPHU3ALed MOJUSTHUIICHA).
I'omonornueckuil psia, U30MeEpHsi, HOMEHKJIATypa ajJkeHOB. XMMHUYECKHE CBOWCTBA OSTHUJIEHA. FOPEHHUE,
KadecTBeHHble peaknuu (obecrBeynBaHHe OpPOMHON BOABI M pacTBOpa MEepPMAaHTaHATA KaJHsi),
rugparauust, noauMepusanus. [IpuMeHeHne sTuneHa Ha OCHOBE CBOMCTB.

Huenel u kayuyku. IloHsATne O nueHax Kak YIJIEBOAOPOJAAX C JABYMsl JABOWHBIMHU CBSI3SMHU.
ComnpsikeHHbIe THEeHBL. XHMUYEeCKHE CBOHCTBAa OyTtanmeHa-1,3 u msompeHa: obeciBeunBaHue OpOMHOMN
BOZbI U NTOJIMMEpHU3aLus B Kayuyku. HaTypanpHbIil 1 cuHTeTHUeCKHE KayuyKu. Pe3uHa.

AnkuHbl, AuetwieH. XUMHUYECKHE CBONCTBA alleTHJICHA. TOpeHue, o0eclBeUYMBaHUE OpPOMHOMN
BO/bI, NPUCOEANHEHHE XJIOPOBOIOpOAa W ruapatauus. IIpumeHeHue alleTuiieHa Ha OCHOBE CBOMCTB.
MeskkaccoBas U30MepUs C aIKagueHaMH.

Apenbl.  benszon. Xumuueckue CBoiicTBa O€H30jla. TOpPEHHE, pEaKIUH  3aMEIleHUs
(ranorennposanue, HUTpoBaHue). [I[puMeneHne OeH30/1a Ha OCHOBE CBOWCTB.

IIpupoanele ucTouHUKM yrieBogoponoB. Ilpupoaneiii ra3: cocraB, NpUMEHEHHE B KadecTBe
TOILIMBA.

Hedtb. Cocras u nepepadotka HedTr. [leperonka nedru. Hedrenpomyke

Buab1 yueOHoi#l 1eATeIbHOCTH
XapakTepucTUKa COCTaBa, CTPOEHMs], CBOMCTB, MOJY4Y€HUS M MPUMEHEHHs BaKHEMIINUX KJAacCOB
yIIeBOAOPOAOB (AJIKAHOB, LUKJIOAIKAHOB, aJKEHOB, AJKUHOB, apeHOB) U HMX HauOoJjiee 3HAYMMBIX B
HapOAHOXO3SIICTBEHHOM IUIaHE MPeACTaBUTENEH.
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Tema 2.3 Kuciopoacoaepxamiue opraHuecKue BeecTBa

Copep:xaHue y4e0HOro Marepuaia no reme: cnuptol [lonydenne staHoma OpOKEHHUEM TITFOKO3BI
U rugpatauued sTwieHa. | mapokcuibHas rpymna Kak (yHKOHOHanbHas. [loHATHE O mpenenpHBIX
OJHOATOMHBIX CITHUPTaX. XUMHUYECKHE CBOIHCTBAa 3TAHOJIA. B3aUMOEHCTBHE C HaTpueMm, oOpa3oBaHHE
NPOCTBIX M CIOXHBIX 3(pUPOB, OKHCICHHE B aimpaerun. llpuMeHeHWe >TaHONa HAa OCHOBE CBOWCTB.
AnKoronusm, ero MocieACcTBUs U NMpeaynpexaeHue.

I'muuepuH kak mOpeAcTaBUTENb MHOTOAaTOMHBIX cnupToB. KadecTBeHHass peakuuss Ha
MHOT0aTOMHbIe cupThl. [IpuMeHeHune riuuepuHa.

®enon. Pusndeckne U XUMHUECKUE CBOMCTBa (peHoNa. B3auMHOe BIHMsSHHE aTOMOB B MOJIEKYJIE
¢deHoNa: B3auMOAEHCTBIE C THAPOKCHIOM HATPHA U a30THOH Kuciotol. Ilpumenenne ¢peHoma Ha OCHOBE
CBOJCTB.

Anpnerunsl. [Tonstae 00 anpaerunax. Ajpaeruanas rpymnmna kak GyHKunoHambHast. Popmanbaeri
U €ro CBOMCTBA. OKUCJEHUE B COOTBETCTBYIOINYIO KUCIIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIUI CIIUPT.
[TonyueHune ajapIeruOB OKUCICHHEM COOTBETCTBYIOIIMX CHHPTOB. llpuMeHenue ¢opmanbaeruna Ha
OCHOBE €r0 CBOICTB.

KapOonoBeie kucnotel. [lonsitTue o kapOOHOBBIX Kucjorax. KapOokcuibHasi rpymnma Kak
¢byHKIMOHaMBHAS. 1 'OMONIOrHYeCKHi Psi PeNeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KuCHOT. [TonyueHue
KapOOHOBBIX KHCJIOT OKHCJICHHEM aJbJerufoB. XHMMHUYECKHE CBOWCTBA YKCYCHOM KHCIOTBHI. OOIIue
CBOWCTBA ¢ MHHEPAJIbHBIMU KUCJIOTAMH U peakuus stepudukanun. [IpuMeHeHne yKCyCHON KHCIOThI Ha
OCHOBE CBOMCTB. BhICIINE )KUPHBIE KUCIOTHI HA IPUMEPE MaJbMUTUHOBON U CTE€APUHOBOM.

Crnoxnbsle 3¢uper u sxupbl. [loxydenue cnoxHbIX 3¢upoB peakuued stepuduranmu. CroxHbIE
3¢upsl B Ipupoze, ux 3HadeHne. [[puMeHeHne caoxKHbIX 3UPOB HA OCHOBE CBOWCTB.

Kupsl kak cnoxable 3¢upbl. Knaccupukarms upos. XUMHUECKHE CBOHCTBA JKUPOB: THAPOIU3 U
TUIPUPOBAHUE KUAKUX >KUPOB. IIpuMeHeHne xupoB Ha OCHOBE CBONCTB. MbLia.

YraeBoael. YTIEBOIBI, MX KJIACCH(PHUKAIMSI, MOHOCAXapuabl (TNIIOK03a, (QPYKTO3a), IUCAXAPHUIBI
(caxaposa) u nmojucaxapuabl (Kpaxmal U eJUTI0JI03a).

I'moko3a — BEImEeCTBO ¢ MBOHCTBEHHOW (PYHKIMEH — ambAerugocnupT. XUMHUYECKHe CBOWCTBA
TJIFOKO3bI. OKHCIIEHHE B TJIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COpPOUT, CIIUPTOBOE OpOXKEHUE.
IIpumenenune rmrOKO3bI HA OCHOBE CBOMCTB.

3HaueHUe YIJIeBOJAOB B JKMBOM TMpUPOAE€ U KU3HU denoBeka. lloHsaTne o peakiusx
MOJIMKOHACHCALMY U THAPOJIN3a Ha IPUMEPE B3aUMOIPEBPALIEHUI: TNII0K03a —> MOJHUCAXaPUA.

Buab! yueOHoi#l 1eATeIbHOCTH
XapakTepucTHUKa COCTaBa, CTPOEHUs, CBOWCTB, MOJYYEHHs U NPUMEHEHUS] BAXKHEUIINX MPEACTaBUTEINICH:
METaHOJIa ¥ 3TAHOJIA, CIIOKHBIX 3(QHUPOB, KUPOB, MBI, ANbIETHIOB ((hOPMaJIbICTHIOB U alleTaIbACTHAA),
KETOHOB (ameroHa), KapOOHOBBIX KHCJIOT (YKCYCHOM KHCIIOTBI), MOHOCaxapuaoB (TIHOKO3BI),
IrcaxapuaoB (caxaposbl), MOJIHCAXapuaoB (KpaxMaja U HeJUTI0JIO3bI).

Tema 2.4 A3zoTcoaep:kammue opranuveckue coennHeHus. [llosumepsol

CoaepraHue y4e0OHOr0 MaTepHaja mo Teme: NoHstue 00 amuHax. AnmugpaTHYeCKUe aMUHBI, HX
KJaccupuKalusl ¥ HOMEHKJATypa. AHWIMH, KaK OpraHHueckoe ocHoBaHue. [lonyueHue aHWIMHA W3
HUTpoOeH3o0a. [IpuMeHeHne aHMIINHA HA OCHOBE CBOWCTB.

AMUHOKHCIIOTBI KaK am(poTepHble TU(PYHKIMOHAIbHBIE OPraHUYECKUE COSTUHEHHs. XUMHUYECKHe
CBOWMCTBA AMHUHOKHCIJIOT. B3aUMOJEHCTBHE CO LIENOYaMM, KHCIOTAMH U APYr C IPYyroM (peaxius
noJuKoHaeHcaun). Ilentunnas cBs3b u nonunentuasl. [[ppuMeHeHne aMUHOKHCIIOT Ha OCHOBE CBOMCTB.

benku. IlepBu4nas, BTOpUYHAS, TPETHYHAsI CTPYKTYPhl OeMKOB. XMMHYECKHE CBOIHCTBa OENKOB:
rOpeHue, AeHaTypauns, THAPOJIN3, [IBETHbIE peakunu. brnonornyeckune pyHKunn OEIKOB.

IMonumeps!. benku u nomucaxapuabl Kak OUOIOIUMEDHI.

IInactmaccsl. IlomyueHue nonuMepoB peakuuedl MOJUMEpH3alUUMM U MOJUKOHJEHCALUU.
TepMonnacTuuHble U TEpMOpPEaKTUBHBIE M1acTMacchl. [IpencraBurenu niacrmacc.

Bonokna, nx knaccudpukanms. Ilomyuenne BoiokoH. OTaenbHbIE NPENCTABUTEIH XUMHYECKHX
BOJIOKOH.

Buab! yueOHoi#l 1eATeIbHOCTH
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XapakTepucTuka coctaBa, CTPOEHMUS,

CBOWCTB,

nonyyeHma mn npuMeHeHUAa aHWIMHa, aMWHOKWUCIIOT,

6enkos, MCKYCCTBEHHbIX U CUHTETUYECKNX BONNOKOH, MnjlacTtMacc, Kay4yKosB.

3YCNOBUA PEANN3ALUNN YUYEBHOW ANCLUUMNNNHBI
3.1 MaTepuanbHO-TexHM4YeCcKoe obecneyeHune
Lna peanusayum nporpammbl YY4e6HON AUCLUNAWHBLI NPeLYyCMOTPEHbI Cliefylowue cneymanbHble

MOMELLEHUS N OCHALLEHUE:

Twun n HanmeHoBaHMUe
cneynanbHOro NOMeL,eHNs
KabnHeT ECTeCTBEHHOHAY4YHbIX
ANCUUNInH

nabopatopus XuMum

MomelieHne ANd CaMOCTOATENIbHOM
paboTbl 0byyatoLwmxcs

MomelieHne ans XpaHeHus 7
NpothnNakTUYecKoro  06CNyXMBaHMA
yyeb6HOro o60pyao0BaHUA/CNOPTUBHOTO
o6opypaoBaHus

OcCHalleHMe cneynanbHOro NOMeLeHns

MynbTUMeAUiHbIE  CPeAcTBa  XpaHeHWs,  nepegaun  w
npegcTaBneHUs MHGoOpMaLmu.
YuyebHO-MeTOAMYECKAS AOKYMeHTaums, ANAaKTUYecKne

cpefcTBa.
Nab6opaTopHoe o6opyfoBaHMe, N3MepuTenbHble NPMGopPbLI 4N4
BbIMOMIHEHNA NabopaTopHbIX paboT:

annapat gns AguctunnauuMu Bogbl, Habop apeomeTpoB, 6aHs
KOMOUHUpPOBaHHas nabopaTopHas, BeCbl TeXHUYECKMEe U
aHanuTU4Yeckue C paszHOBecaMu, KONOPUMETP-HedenomeTp
(hOTO3NEKTPUYECKNI, KOMOHKA afcopbuMoHHas, HarpesaTesb
ans npobupok, pH-meTp, MUANUBONLTMETP, MeyYb TUTeSibHaf,
yCTaHOBKa A5 TUTPOBaHMWA, LUeHTpudyra LEMOHCTpaLNOHHas,
anekTponauTka nabopaTtopHas, KpucTanamsaTop

LUl Kahbl BbITSXXHON Y CYLUUbHBIN
MepcoHanbHble KOMMbOTEPbLI C NakeTom MS Office, B rxogom
B VIHTepHeT 1 ¢ JOCTYNOM B 3/IEKTPOHHYI MHPOPMALMNOHHO-
obpasoBaTeNbHYH cpefy yHUBepcuTeTa
LU kadbl, cTennaxmu ans XpaHeHuns nabopatopHoro
o60pyfoBaHNSA, UHCTPYMEHTOB M PACXO4HbIX MaTEPManos.

3.2Y4ebHO-MeTOANYECKOE U UH(OPMaLMOHHOe o6ecnedyeHne peanmsaymm NnporpaMmmebl

OCHOBHbIEe NCTOYHUKN:

L KamuHckuid, B. A. OpraHnyeckas xumuma B 2 4. YacTb 1 [OneKTpOHHbIA pecypc] : y4eOHUK ANns

cpeaHero npodeccMoHanbHoOro obpasoBaHusa / B. A. KaMUHCKWA. — 2-e u3g., ucnp. v gon. —
MockBa : W3pgatenbctBo HOpaiit, 2019. — 287 c. — (MpodeccnoHanbHoe obpa3oBaHue). —
ISBN 978-5-534-02909-3. — Pexxum goctyna: https://biblio-online.ru/bcode/437950

KamuHckuii, B. A. OpraHuyeckas xumus B 2 4. YacTb 2 [INeKTPOHHbLIN pecypc] : y4ebHUK ans
cpeaHero npodeccMoHanbHoOro obpasoBaHusa / B. A. KaMuHCKWA. — 2-e u3g., ucnp. v gon. —
MockBa : W3pgatenbctBo HOpaiit, 2019. — 314 c. — (MpodeccnoHanbHoe ob6pa3oBaHue). —
ISBN 978-5-534-02912-3. — Pexum goctyna : https://biblio-online.ru/bcode/437951

CyBopoB, A. B. O6Lwwas n HeopraHM4yeckas XxuMua B 2 T. ToM 2 [3/IeKTPOHHBI pecypc] : y4eOHMK

ANs cpefHEro npodeccnoHanbHoro obpasosaHua / A. B. CysopoB, A. b. HukonbCcknin. — 6-e
n3g., ucnp. n gon. — Mocksa : N3gatenscteo KOpaiT, 2019. — 378 c. — (MpodeccmoHanbHoe
obpasoBaHne). —  ISBN  978-5-534-02182-0. —  Pexum pgocyTtna:  https://biblio-

online.ru/bcode/437404

LononHNTeNbHbIE NCTOUYHUKMN:
KamuHckunii, B. A. OpraHunyeckasi XuMus : TeCTOBble 3afaHus, 3afavyn, BONPOChbl [SEKTPOHHbII
pecypc] :y4yebHOe nocobue gna cpegHero npodeccMoHanbHOro obpasosaHus / B. A. KaMUHCKWA.
— 2-e un3f., wucnp. u gon. — MocKBa W3patenbctBo HOpaiit, 2019. — 289 c. —
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https://biblio-online.ru/bcode/437950
https://biblio-online.ru/bcode/437951
https://biblio-online.ru/bcode/437404
https://biblio-online.ru/bcode/437404

(MpotheccuoHanbHoe 06pa3oBaHue). ISBN 978-5-534-02899-7. Pexum pgocTyna:
https://biblio-online.ru/bcode/437953

MeTpoBckas, H. A. Xumua [3neKTpoHHbIA pecypc] : npakTukym [gns CIMO] / H. A. MNeTpoBcKas ;
MITY. - Maruutoropck : MIFTY, 2017. - 1 3nekTpoH. onT. guck (CD-ROM). - Pexum goctyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S123.pdf&show=dcatalogues/5/8806/
S123.pdf&view=true.- Makpoo6bHEKT.

CaeHko, O. E. Xumuns . YuebHuk ans konnegxeii. ObueobpasoBaTenbHas nogrotoska [TekcT] :
yuyebHUK ans CMNO [/ O. E. CaeHko. - PocToB-Ha-[oHy : ®eHukc, 2018. - 283 c. - ISBN 978-5-
222-29752-0

MporpammHoe obecneyeHne n VNHTepHeT-pecypchbl:

HanmeHoBaHue MO Ne lorosopa CpoK fencTBMS NULLEH3NN
MS Windows 7 (nognucka [-1227 oT 08.10.2018 11.10.2021
Imagine Premium) n-757-17 oT 27.06.2017 27.07.2018
[-593-16 oT 20.05.2016 20.05.2017
[-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel135 ot 17.09.2017 6eccpoyHo
KasperskyEndpointSecurity ana [4-300-18 oT 21.03.2018 28.01.2020
6um3Heca-CTaHAapTHbIl 0-1347-17 oT 20.12.2017 21.03.2018
[0-1481-16 oT 25.11.2016 25.12.2017
[-2026-15 ot 11.12.2015 11.12.2016
7 Zip CcB0O6OJHO pacnpocTpaHaemoe 6eccpoyHo

MHTepHeT-pecypchl

1. ®epepanbHblii LEHTP MHPOPMALMOHHO-06pa3oBaTeNbHOro pecypcoB - ®LIVMIOP [OneKTPOHHbIN
pecypc]. - Pexum goctyna: www.fcior.edu.ru, cBo60AHbIN. - 3arn. ¢ 3KkpaHa. $3. pyc.

2. EgnHas konnekuma uugpoBbiX 06pa3oBaTeibHbIX PeCcypcoB [SNeKTPOHHbIN pecypc]. - Pexum
poctyna: www.school-collection.edu.ru, cBo60AHbLIN. - 3arf. ¢ aKpaHa. H3. pyc.

3. EaMHOe OKHO gocTyna K o6pa3oBaTenbHbIM pecypcam Poccuitickoih ®egepaumnn [IneKTPOHHBLIN
pecypc]. - Pexxum goctyna: http://window.edu.ru/, cBo60AHbIN. - 3arn. ¢ aKpaHa. 3. pyc.

4. CIMO B poccuiickmx wkonax: KomaHga ALT Linux pacckasbiBaeT 0 BHegpeHUM cBO6GOAHOrO
nporpaMmMHOro obecneyeHus B LWKonax Poccum [DNeKTPOHHbIA pecypc]. - Pexum goctyna:
http://freeschool.altlinux.ru/, cBo60ogHbIN. - 3arn. ¢ sKpaHa. H3. pyc.

3.3 Y4yebHO-MeTOoAMYeCcKOe 0becrnevyeHne caMOCTOATENbHOW paboThl 06yvatoLWwmxcs

CamocTosATenbHas paboTa fBnseTcA 0643aTeNbHON AN KaXA0ro obyvatowerocs. CamocTosaTebHas
paboTa MOXeT OCYLLeCTBAATbCA WHAWBUAYANbHO WAM TpynnaMy B 3aBMCUMOCTM OT LeAn, ob6bema,
KOHKPETHOI TeMaTUKN CaMOCTOSATE/IbHON paboTbl, YPOBHSA CNOXHOCTU, YPOBHA YMEHUIA 00yYaroLWwmxcs.

KoHTponb pe3ynbTaTOB BHeayAUTOPHOW CaMOCTOATENbHOM paboThbl OCYLLECTBNAATLCSA B Mpedenax
BPEMEHU, OTBEAEHHOr0 Ha 00f3aTefNbHble y4yeOHble 3aHATUS W BHeEAyAUTOPHYHK CaMOCTOATENbHYHO
paboTy obyuarowmuxcs no y4vyebHON AucuUMNAMHE, NPOXOAUT KaK B MUCbMEHHOW, TaK WU YCTHOW wunu
CMelWaHHoW thopMe, C NpeAcTaBAeHUEM U3LeNus UAKU NPOSYKTa TBOPUYECKON LeATeNbHOCTH.

B kauyecTBe hopM M MeTOA0B KOHTPO/S BHeayAMTOPHON CaMOCTOSTeNIbHOW paboTbl MCNOMb3YHOTCA:
NpoBepKa BbIMO/HEHHOI paboTbl NpenogaBaTefieM, CEMUHAPCKMe 3aHATUS, TECTUPOBAaHWE, KOHTPO/bHbIE
paboThbl.

Noe HaumeHoBaHue Buabl 3agaHunii 4na caMOCTOATENbHOW BHeayLUTOPHOW paboThbl
pasgena/TeMbl

1 Temaz22 TekcT 3afaHns:
Yrnesofopoabl N nx CocCTaBUTb CpaBHUTENbHYIO Tabnuyy (3neMeHT NopTdoamno)

NPUPOAHbIE UCTOYHUKN  Llenb:

14


https://biblio-online.ru/bcode/437953
https://magtu.informsystema.ru/uploader/fileUpload?name=S123.pdf&show=dcatalogues/5/8806/S123.pdf&view=true
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Tema 2.3 MOBTOPUTh U CHCTEMATU3UPOBATb WM3YYEHHBI MaTepHall, HAYYUTBHCS
Kucnoponcoaep>kaiiye | BbIAENATh I[J1aBHOE U OCHOBHOE, JIAKOHUYHO, KOMIIAKTHO U CXKaTo
OpraHuyecKue U3JIOKUTb OTOOpAHHBI MaTepuall, HAy4YUThCA KJIACCU(PHUIIPOBATH
BelIEeCTBa u3JlaraeMblil MaTepHal o YPOBHSIM 3HAYMMOCTH.
PexomeHnaauuu no BbINOJIHEHHIO 3aJAHHS:
CocraBneHne CTPYKTYPHO-JIOTHYECKUX CXeM, TaOJIULI, HarpaMm.
JanHbie CpencTBa HarJsiJHOCTH BBIMOJHSIOT byHKIHIO
KOHCIIeKTUpOBaHus  MaTepuana. Ilpu mocTpoeHMM  CTPYKTYypHO-
JOTMYECKOW CXEeMbl TE€Mbl HEOOXOAMMO BBIIEIUTH TJIABHOE B TEME.
JIakOHWYHO, KOMIAKTHO, CKaTO W3JIOKUTh OTOOpPaHHBIM MaTepual.
Jlornka mOCTpOEHMsI CTPYKTYPHO-JIOTHYECKHX CX€M - OTpa)keHue
COZIePIKATENbHBIX CBSI3eH MEXIy €IMHULIAMH H3JIaraeMoil WH(pOpMAIHH,
UX YeTKasl KJIaCCU(PUKALHS 110 YPOBHIM 3HAYMMOCTH.
Drtanel paboOThI HAZl CTPYKTYPHO-JIOTHUYECKOH CXEMO:
1. ITouck nHpopMaumu
2. Ananu3 uHpopMaunuu
3. Ocwmpbicnenne nHpopMauu
4. Cunres na(pOpMALIHL.
Kputepun ouenku:
00OCHOBaHHME, JIOTHYHOCTD, YETKOCTD, PALIMOHAIBHOCTD M3JI0KEHUS
MaTepHaa.
Tema 1.2. Texker 3apanus:

Ilepunonnyeckuii 3aK0H
U TIePUOIUYECKas
cuctema JI. 1.
Menneneesa. CtpoeHue
aToma

Tema 2.1 OcHOBHEBIE
MOHATUS OPraHUYECKON
XHUMHUH U TEOPUs]
CTPOEHHUs
OpPraHUYECKHUX
COeIMHEHUN

CocrtaBuTsb rioccapuii (3ieMeHT nopTdono)

Menn:

PAaCKpBITh COAEpPXKAHWE OCHOBHBIX TEPMUHOB, pa3bsCHUTH CJOBa-
TEPMUHBI B KOHTEKCTE JAHHOH TEMbI, PACKPBITh MX 3HAYEHHUE, NAaTh MX
HAY4YHOE TOJIKOBAHHE.

PexoMeHaauuM no BHINOJHEHHIO 3aJAHHUS:

Jlns BempeHus rioccapusi AOJDKHA OBITh 3aBefieHa OTHEJIbHAS TETPaib HIIH
MOXXHO BECTH CJIOBapb C KOHL@A OOIIed TeTpagu Ayl KOHCIEKTOB,
BO3MOYKHO COCTaBJICHUE 3JIEKTPOHHOT'O TNIOCCApHUsl KaK OTHOTO M3 BHUAOB
UH/IMBUAYAJIBHBIX TIPOCKTOB.

Kputepun ouenku:

TounocTs (HOPMYJTUPOBOK TEPMHHOB NPU NPOBEACHHH (HUZHUECKOTO
IUKTAHTA, TIOCCAPHA caaeTcsi B OyMaskHOM HIIH 3JIEKTPOHHOM BapHaHTE.
ConepxarenpHast 4YacTb M O0BEM  TEPMHUHOJIOTHH  JOJDKHBI
COOTBETCTBOBATD NPEABSBICHHBIM TPEOOBAHUSIM.

Tema 1.7. MeTtajuibl 1
HEMETAJLJIbI

Tema 2.4
AzoTcoaepikaiue
OpraHuyecKue
COEJIMHEHHUSI.
ITonumepsr.

Texcr 3apanus:

IToaroroBka Kk CEMHUHAPCKOMY 3aHATHUIO

Menn:

YrayOuTh, KOHKPETU3UPOBATh U PACIIUPUTDL 3HAHUS, OBJIAJIETh UMH Ha
Ooyee BBICOKOM YpPOBHE pPEMpPOAYKLUMH M TpaHcopmanuu. 3akpenuTb
YMEHUST W HaBBIKH CaMOCTOSITENIbHOW padoTel. Pacmuputh oOmui,
npodecCHOHATBHBIN U KYJbTYPHBIH KPyro3op.

PexoMeHnaanMu Mo BbINOJHEHUIO 321aHHUS:

ITonroroBka K CEMHHApCKOMY 3aHSTHIO SIBJISIETCS OAHUM U3 HamOoiee
CJIOJKHBIX BUJIOB CaMOCTOSITEJIbHOM padoThI, OoJbLIon
LIEJIEHATIPABIEHHOW CaMOCTOATENBbHON pPabOThl HaA BBICTYIUICHUSAMHU
W/WITH JOKJIaJaMU.

OTarnbl NOArOTOBKU:

1) BeIACHUTB TEMY U BOIIPOCHI CEMHHAPA

2) O3HaKOMHTBCS C PEKOMEH/IOBAHHOH JINTEPaTypOid
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3) BersicHuTE MHANBHAYAJIBHOE 3aJaHHE (€CTIH €CTh)

4) IlnanupoBarue pabOTHI:

5) Urenue muTepaTypbl. HAYMHAETCS C OCHOBHBIX HCTOYHHUKOB (y4eOHUK,
JISKIUS1) ¥ 3aKAaHYUBAETCS PaOOTON Ha/l JOTOJIHUTEIBHON JIUTEPATy PO
6) BbIMUCKU: Tear0TCs O KAKAOMY MYyHKTY TJIaHA.

7) CocraBieHue 1miaHa BbICTYIICHHS, TOTOBSITCS] LINTAThI, TE3UCHL

[Inan momoraeT opraHU30BaTh CBOKO PabOTy HAA TEMOM, NEeNaeT OTBETHI
Oomee  LeJEHANpPABICHHbIMH, JIOTHYHBIMH,  MOCJEIOBATEIbHBIMH,
J0Ka3aTeNbHbIMU.

Kputepun ouenku:

copMyIMPOBATH MOJNHBIA U PABUJIbHBIA OTBET HAa BOIPOCHI CEMUHAPA,
JIOTUYHO M CTPYKTYPUPOBAHO U3JOXUTH MaTepuai. IIpu 3Tom cryneHt
JOJKEH M0Ka3aTh 3HaHUE CIENabHOM JTUTepaTyphl
MPOEMOHCTPUPOBATh YMEHUE OOO3HAYUTH NPOOJIEMHBIE BOMPOCHI B
COOTBETCTBYIOMIEH 00IacTH

MPOAHATU3UPOBATh UX U MPEAJIIOKUTH BAPUAHTHI PELISHUH,

JaThb WCYEPIIbIBAIOIINE OTBETHl HAa YTOUHSIIOIIME M JOMOJHUTENbHbIE
BONPOCHI

Tema 1.1.OcHOBHBIE
TOHATHS U 3aKOHBI
XUMHH

Tema 1.3. Ctpoenue
BelnecTBa. XUMHYECKAas
CBSI3b.

Tema 1.4. Bona.
PactsopsI.
DNEKTPOIUTHIECKAS
JUCCOLINAIINS

Tema 1.5.
Knaccuguxammst
HEOPTaHUIECKHUX
COeMUHEHHI U UX
CBOICTBA

Tema 1.6 Xummueckue
peakuuu

Tema 2.1 OcHOBHBIE
MOHSATUSL OPTaHUYECKON
XUMUH U TEOPHsI
CTPOCHUS
OpPTraHUYECKHUX
COeTUHEHHI

Texker 3apanus:

Tunosere pacueTHO-Tpaduueckue padoTsl

Menn:

3aMaHui:  yrayOlleHue paHee M3Y4YeHHOro Marepuana, BbeIpaboTKa
YMEHUH U HABBIKOB I10 MPUMEHEHHIO (OPMYJI, COCTABJIICHUIO aJlTOPUTMA
TUIOBBIX 33JaHUM, TPUMEHEHNE NONYUEHHBIX 3HAHUS Ha MPaKTUKe
PexomeHnaauum no BbINOJHEHHUIO 32JaAHUSA

BBITNIOJTHEHUS] YIIPAXKHEHU 10 NPEJIOKEHHOMY allrOPUTMY,
CaMOCTOSITEJIbHBIN IMOUCK aJrOPUTMa BBITIOJIHEHUS YIIPaKHEHUN
Kputepun ouenkmu:

TOYHOCTb PacueToB; 00BEM BBITIOJHEHHBIX 3a/1aHUH, opopmieHne

4 KOHTPO.JIb Y OIIEHKA PE3YJIbTATOB OCBOEHHA YYEBHOM JUCIOUATLINHBI

KonTpone u oueHka pe3ynbTaToB OCBOEHUS MUCLUHUIUIMHBI OCYIIECTBJISIETCS MPEMOAaBaTesieM B
MpoLecce TeKYLIero KOHTPOJI U MPOMEXKYTOYHON aTTeCTallu.

4.1 Tekymuii KOHTPOJIb

No Kontponupyemsie paznenst Konrponupyemeie HaumenosaHnue
B (TemMbl) y4eOHON AMCIUTUTNHBI PE3YJIbTaThI OLIEHOYHOT'O CPEJCTBA
1. Beeacnne JIPS, JIP9, MP5, I[IP4 Tecm
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2. Pa3zgen 1 O6mas n JIP5, JIPY, JIP14, MPH, Konmponsras paboma
HEOPraHHYeCKAst XUMHUS MP5, IIP1, ITP2, IIP3, | Tecm
1IP4, 11P5, 11P6
3. Tema 1.1 OcHOBHbBIE IOHSTHS U JIPS, JIP9, MP4, Jhurkmanmor
3aKOHBI X UMHH MPS, IIP1, IIP2, IIP3, Iparrmuveckas, paboma
1IP4, 1111 (Mparnmumeckoe 3a0anie)
4. Tema 1.2 Ilepnoguuecknii 3aKOH U J]\Z[]; 55 JIIYI; 9] J]];;)J;” ]%I; 4, | Hurmarme
nepuonuyeckas cucrema J{ 1. AL S LIPS, Tpaksmuieckas padoma
1IP5, 11P6 (Mpaxnmumeckoe 3a0arie)
Menneneesa. CTpoeHue aToma
5. Tema 1.3 CtpoeHue BeliecTsa. JIPS, JIP9, JIP14, MP4, | Tecm
XuUMHYUECKasi CBS3b. MP5, IIPI, IIP2, IIP3, | Jhuxmannmer
IIP4, IIP5, IIP6
6. Tema 1.4 Bona. PacTBOpBL JIPS, JIP14, MP4, Tecm
DNeKTpOIUTHYECKast JUCCOLUALINS MP>, TIP1, 1IP2, 1IP3, | Jlabopamopras paboma
IIP5, IIP6
7. Tema 1.5 Knaccugpukanms JIPY, JIP14, MPA4, Tecm
HEOPTraHWYECKUX COCTUHEHUN U MPS, 1IP1, IIP3, Jlavopamopnas patoma
o 1IP4, IIP5
UX CBOKHCTBA
8. JIP5, JIPY, MP4, Jluxmanmor
Tema 1.6 XumMndeckue peakuuu MP5. IIP1, TIP3, I ccranpatioma
11P4, 11P5 (Mpaxnmmeckoe 3a0anie)
9. T 17M JIP5, JIP9, MP4, Tecm
ema 1.7 MeTanbl i HeMETANbL | 4 /s 11p1 17p0 [7P3,  —
IIP4, IIP5, IIP6
10. JIPS5, JIPY, JIP14, MP4, | Kowmpomstas paboma
Pa3zpen 2 Opranuyeckasi Xumus MP5, IIP1, [TP2, ITP3, | Tocm
1IP4, 11P5, 11P6
11. | Tema 2.1 OCHOBHBIE MTOHSATHUSA JIPS, JIP9, JIP14, MP4, | Tecm
OpPTaHUYECKON XUMUU U TEOPHSI MPS, IIP1, P2, IIP3, | Jhuxmammer
1IP4, IIP5, IIP6
CTPOEHUS] OPTaHIMUYECKUX
COeIMHEHUN
12. | Tema 2.2 YrneBoaopoasl U UX JIP5, JIPY, JIP14, MP4, | Tecm
MPUPOIHBIE UCTOYHUKU [IP1, IIP2, TIP3, ITP4, | huxmamrme
IIP5, IIP6
13. | Tema 2.3 Kucnopoacoaep:xaiue JIPS5, JIPY, JIP14, MP4, | Tecm
OpraHHYeCKHe BeIIecTBa MP5, 1IP2, IIP3, IIP4, | [fuxmannmwi
IIP5, IIP6
14. | Tema 2.4 AzoTcomep:xaiune JIPS, JIP9, JIP14, MP4, | Tecm
OpraHUYE€CKHUE COCTUHEHUS. MPS, IIP1, 1IP2, 1IP3, | Jlabopamopras paboma
1IP4, IIP5, IIP6
ITonumeper.

4.2 IIpome:kyTOUYHAS ATTECTALMS

[IpomexxyTouHast arrecraiusi OOYYAIOIIUXCS OCYIIECTBISIETCS IO
JUCLIUIIIMHBI U TTO3BOJISIET ONPEAEIUTh KAYECTBO U YPOBEHb €€ OCBOEHHUS.

®dopma MPOMEKYTOUHOH aTTECTALMH MO TUCHUTUTUHE « XUMUs» - UG PepeHIINPOBAHHBINA 3a4€T BO

3aBCPHICHUHU U3YUCHUA

BTOPOM CEMECTpE.
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Konumpoivnsie sonpocwl/Oudaxmuueckue eOuHUbl

Tema

OcHOBHbIE 3aKOHBI XMMUHU (3aKOH COXPaHEHUs] MacChl BELIECTB;

CJIEACTBUS U3 HETO)

Paznen 1. O0mas u

3aKOH MOCTOSIHCTBA COCTaBa BCLICCTB, 3akoH ABoranpo u HECOPraHuvdeCKasd XuMus

2. ITepuopnueckast Tabnmua XUMHYECKHX 3JeMeHTOB. CTpykTypa
nepuogudeckoit Tabmuipl. CTpoeHne atoma
3. OCHOBHBIE KJIACChI HEOPTAHMYECKHX BEIIECTB (OKCHUIBI, KUCIOTHI,
COJIM, OCHOBAHMSI), UX CBOMCTBA, MPUMEHEHNE
4. PactBopsel. Tumbl pactBopoB. CriocoObl BeIpaKeHHsI KOHLICHTPALIUN
PacTBOPOB.
5. Tunel xumuueckux peakuuil. OKUCIUTEIbHO-BOCCTAHOBUTEJIbHBIE
pEeaKLyH.
6. YraeBoaopoabl, UX BUbI, CBOWCTBA, IPUMEHECHHUE Pa3zpen 2. Opranuveckasi
7. IIpuponHbie UCTOUHUKHM yrieBogoponos. IlpuponHsiii ra3, HedTh. XHMHSA
Cocras u nepepadorka HepTu. Ileperonka Hedru. HedrenponyxTe!
8. Kucnoponconepkamue  opranudeckue  Bemectsa:  CHupTh,
anbaeruabl, KapOOHOBbIE KUCIOTEL. CBOWCTBA, CTPOCHUE, 3HAUCHHE
U IPUMEHEHHE.
9. AmuHokucaotel. benku. CBoiicTBa, CTpOeHHE, 3HaYE€HUE U
IIPUMEHEHUE.
10. | XKupsl, yrnesoael. CBONCTBa, CTPOSHUE, 3HAUEHUE U TPUMEHEHNE
Ne Tunosble 3axaHuA Tema
1. | IIpu nponyckanuu cepoogopona oovemom 2,8 i1 (HopManbHble yeiioBus) | Pasaen 1. O0mas u
yepes u3ObITOK pacTBopa cynbdara meau (1I) obpaszosascs ocamnok HEOPraHHYeCKAs
maccoii 11,4 r. OnpenenuTe BbIXOJ NPOAYKTA PEAKIINH XUMHS
2. | JaTb XapakTepUCTUKY XMUMHUECKOIO 3JIEMEHTA C MOPSIIKOBBIM HOMEPOM
15 1 ero coeaMHEHUSAM MO MOJOKEHHUIO B IEPUOANIECKON CUCTEME
snemMeHToB . M. MeHpnesneesa U CTpPOEHUIO aTOMa.
3. | K50 r 30%-ro pactBopa nepokcuna Bogopoaa nodasmiu 100 T BOzbL
PaccuuTalitTe MaccOBYIO JOJIO BELIECTBA B MTOJIYUYEHHOM PacTBOPE.
4. | Harmmmure ypaBHEHUs! peakiMy B MOJIEKYJSIPHOH M MOHHOM (popmax, mpwy
MOMOIIA KOTOPBIX MOKHO OCYLIECTBUTD CICAYIOLIHUE IPEBPALICHUS
ZIlSO4 —>ZH(OH)2 - ZIlC12
5. | B cnenyrommx ypaBHEHHUSIX pacCTaBbTe KOA(PPUIHEHTHI METOIOM
3JIEKTPOHHOTO OajlaHCca, YKAXKUTE OKUCIUTEIb U BOCCTAHOBUTED!
Al + O, = Al,03
6. | 3akoHYHTE YpaBHEHHUS peakLuil B MOJIEKYJSIPHON U HOHHOM (opMax:
NaZS + ZIlClz =
7. | Onpenenute GopMyIy ajKeHa, €CIIH €ro IUIOTHOCTD MO BOAOPONY PaBHA Paszpnen 2
42. Opranunueckas
XUMHS
8. | CocraBbTe COKpaILICHHbIE CTPYKTYpHbIE (OPMYJbl IJIsl CIEAYIOLINX

BELIECTB!
a. 2-MeTUN-3-3TUNITEKCaH,
6. 3,3-mMMeTHIINeHTeH-1;
B. 3-3Tun-4-Oytunrentus-1.
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9. | Ckonmpko TpaMMOB KHUCJIOpOAA HEOOXOMUMO JJisi CIKUTAHWS METaHa
Maccoit 4 r?

10. | Hanumure ypaBHEHMsI peaklHil, C TIOMOLIbI0 KOTOPBIX MOXKHO
OCYLIECTBUTH CIEAYIOLINE TPEBPALLEHUS:
Metan — XJOpMeTaH — XJIOPOEH30JI — METHIOEH30J

Kpurepuu ouenku oudpepenyuposannozo s3auema

—  «OTnn4HO» - TEOPETHYECKOE COMIEp’KaHHEe Kypca OCBOEHO IOJHOCTBIO, 0e3 mpobesos,
yMeHHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOrPaMMOI yueOHbIE 3a1aHUs BBITTOJHEHBI, KA4€CTBO
UX BBITOJIHEHHSI OLICHEHO BBICOKO.

—  «Xopouoy - TEOPEeTU4EeCKOe COAEpKaHHe Kypca OCBOEHO IOJIHOCTBIO, 0e3 mpobenos,
HEKOTOpble YMEHHs C(OPMHPOBAaHBI HENOCTATOYHO, BCE MPEOYCMOTPEHHBbIE NPOrpaMMol yueOHbIe
3aJlaHMsI BBITIOJTHEHBI, HEKOTOPBIE BUABI 3aJaHUH BBITIOJIHEHBI C OIIUOKAMH.

—  «YIOBJIETBOPHUTENBHO» - TEOPETHUECKOE COAEp:KaHHe Kypca OCBOEHO YAaCTUYHO, HO
npobenbl He HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOoAMMble yMeHHs padoTel € OCBOEHHBIM
MaTepHajoM B OCHOBHOM C(OpPMHpPOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTrPaMMOi OOyUeHHs
yueOHBIX 3aJJaHUH BBITOJIHEHO, HEKOTOPBIE M3 BBITIOJHEHHBIX 3aJaHUI COAEPIKaT OIIHOKH.

—  «HeynoBierBopuTrenbHOY - TEOPETHUECKOE CONEPKAHNE Kypca HE OCBOSHO, HEOOXOIUMBbIe
yMeHHUs1 He ¢OPMHUPOBAHBI, BHITIOJHEHHbIE yIeOHbIEe 3a1aHNUs COAEPKAT IPyObIe OIIHOKH.
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IIpunoxenue 1

AKTUBHBIE U THTEPAKTUBHBIE METO/Ibl OB YUEHMUA
1. AKTUBHbIE M HHTEpAaKTHBHbIE METOABl HCIOJB3YIOTCS IPU MPOBENEHUH TEOPETUYECKUX U
MPAKTUYECKUX 3AHITUH!

Pasnen/trema

HpI/IMeHﬂeMbIe AKTUBHBIC U

HHTCPAKTUBHBIC METOAbI

Kparkas xapakrepucTuka

Tema 1.2
Ilepunonnueckuii 3aK0H
U TIEPUOUYECKAs
cuctema JI. 1.
Menaeneesa.
Crtpoenue atoma

I'pynnossle auckyccuun

Kaknast rpynmna o0y4aromuxcst JOJDKHA PEIIUTh
onHy npodJieMy, OCHOBBIBAsICh Ha 3HAHUHU
TEOPETUYECKOI0 MaTepuaia U NpeanoNoKeHU N,
BBbIIBUTAEMBIX YJIEHAMH TPYIIIBL:

- 3aKOH PaANOAaKTUBHOIO pacnaja.

- buonorudeckoe nencTBUe sACPHBIX U3TYYEHUMN.
- [TonsiTHe O KO3€ U3JTYUEHUS U CIOCOOBI 3aIUTHI
OT U3Jy4YEHUN

Tema Ne 1.3.
CtpoeHue BerecTsa.
XUMHUYECKAS CBSI3b.

AHaIIM3 KOHKPETHOMN
CUTyaluu

OOcyxkeHrne BOIMPOCOB:

— 3aBHCHUMOCTb CBOICTB BEILECTB OT THUIA
XUMUYECKOU CBS3U

—  AIOTpOMNHBIE MOAU(HUKALINY YIIepoaa

— AsorponHble Monudukanmu pocdopa

Tema 2.2.
YrneBoaopoasl U UX
MIPUPOJIHBIE HCTOUHUKH

I'pynnossle auckyccun

Ha nepBoMm 3Tare kaknas rpymnmna u3ydaer u
XapaKkTepH3yeT OTAebHbIEe KIaCChl
yTJI€BOIOPOIOB, 3aMOJHSIS CPABHUTEIBbHYIO
TadIHIy.

Ha BTOpoM sTane - ananu3 o0mux npodyem:
NpUMEHEHHE YIJIeBOAOPOIOB B
POMBILLIEHHOCTH.

Tema Ne 2.3
Kucnoponconepxartue
OpPTraHUYECKHE
BEIIECTBA

I'pynnossle auckyccuu

OO6cy:xneHne Bompoca:
IIpumenenune cnupTOB B HAPOIHOM XO3SIUCTBE.
IlocnencTBus ankoroausma
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IIpunoxenue 2

NEPEYEHb IPAKTUUECKHX/JIABOPATOPHBIX 3AHATHI

Coaep:xkanue o0yueHust Tembl npakTHuecKkux/madoparopubix 3anatuii | Koanuecrso
4acoB
Pa3zgen 1. HEOPTAHNYECKAA XUMMUAA
1.1 OcHOBHBIE MOHATHUS U IIpaktnueckass pabora Nel. Pacuersr 1o 2
3aKOHbI XUMUHU XUMHYECKUM (HOpMyJIaM U YPaBHEHUSIM
1.2 llepnopnyeckmii 3akoH | [Ipaktrueckass  padora  Ne2.  CocraBneHue 2
U [IepUoINYecKasi CUCTeMa | 3JIEKTPOHHBIX u 3NEKTPOHHO-TPAPUIECKUX
J.W. Menneneesa. dbopMysl  aTOMOB  XUMHYECKHUX  3JIEMEHTOB.
CrtpoeHue aTtomMa XapaxkTepucTuka 3JIEMEHTOB c y4eToOM
MECTOHAXOKA€HMs B IEPUOANUECKON CUCTEME.
1.4 Bona. PacTBOpHI. Jlaboparopuasi padora Nel. Peakiuu HOHHOTO 2
DNEeKTPOJUTHYECKAs] oOmeHa. Hcneiranue pPacTBOPOB conen
JUCCOLIMALIS. VHANKATOpaMHU
1.5 Knaccudukanms Jlaboparopuass pabora Ne2. KauecTBeHHBIE 2
HEOPraHUYEeCKUX peakuuu Ha XJOpUA-, Ccyabdar-, CHINKAT- HU
COEAMHEHUI U UX CBOWCTBA | KapOOHAT- AHUOHBI
IMpaktuyeckass pabora Ne3. Pacder ckopocrteit 2
1.6. Xummdeckne peaki | xyyyyeckoii  peakuun.  YIpaxHeHus — Ha
CMellleHHe XUMUYECKOTrO pPABHOBECHSI.
OKHUCINTENBbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH.
Pa3zgen 2 OPTAHMYECKAA XUMUA
2.4 AzoTconepkariue JlabopartopHast padora Ne3. KauecTBeHHbBIE 2
OpPTaHUYECKHE COENUHEHHS. | peakuuu OEJIKOB.
ITonumeper.
HUTOI'O 12
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OBPA3OBATEJIbHBIA MAPIIIPYT

IIpunoxenue 3

Konrpomupyemeie
KonTpone KonTponupyemsbl
Hast TouKa pasnenst (Tempr) & pesybTaThI OueHouHble cpeacTBa
yueOHOHN TUCIMITIIHBI
No2 Pazpen 1. JIPS, JIPY, JIP14, KonrponbHas | 1. TecToBble 3anaHus
O6mas u MP4, MP5, IIP1, pabora Nel | 2. PacuerHble 3a1auu
HeOpraHuYecKas 11P2, 11P3, ITP4,
UMHS 11Ps, ITP6
Ne3 Pazpen 2. JIPS, JIPY, JIP14, KounrpoabHas | 1. PacuerHbie 3anauu
Opranuveckast MP4, MP5, IIPI, pabora Ne2 | 2. TecToBble 3anaHUs
XHMHSE 11P2, I1P3,
1IP4, 1IP5, 11P6
N4 Jonyck k Moprdonno | 1. IlpakTudeckue paboOThI
3aueTy 2. JIabopatopHbIe padoThI
3. Tectbl
4. KoHTposbHbIE padoThI
Mpomexy | JduddepeHunpoBanHbIi Hrorosas 1. Teoperudeckue
TOYHASA 3auer KOHTPOJIbHASL | BOTIPOCHI 10 COMEPKAHHIO
arrecTan padora Kypca
us 2. Tunosele 3a1anus
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No
n/n

1

2

Pa3gen paboyeii
Mporpammbl

3 YC/IOB/S
PEA/IMI3ALIAV
MPOrPAMMBI

JAVCLUMIVHBI

3 YCNOBUSA
PEA/IM3ALUM
MPOrPAMMBI

ANCUUMIVHBI

NNCT PETUCTPALUUMN NSMEHEHWUW N AOMONHEHWW

KpaTkoe cofgpyXaHue U3MEHEHWSs/ 1oMOTHEHNS

Pabouasd nporpamMMa y4eOHOA  AMCUMMIMHBL  «XUMUS»
aKTyaiusmpoBaHa. B pabouyto  nmporpamMMmy — BHECEHbI
CneflytoLLme N3MeHeHNS:

B cBf3M ¢ OGHOBMEHWMEM  MaTepUasibHO-TEXHUYECKOro
obecrneveHns n.  MartepuanibHO-TEXHUYECKOe — obGecrneyeHue
yuTaTb B HOBOW pedaKLum:

KabuHeT ECTeCTBEHHOHAYYHbIX AHCLHH/IHH

YuebHas ayautopus Ans NPoBefeHUs yHebHbIX, MPaKTUYecKuX
1 NabopaToOpHbIX 3aHATUIA, ANs FPYNMOBbLIX Y UHAMBUAYATbHBIX
KOHCY/bTaUuiA, AN TEKYLUEro KOHTPONS W MPOMEXYTOYHOIA
aTTectaumm.

Pabouee MecTO npenojasaTens: NepCoHasbHbIA KOMMLIOTEP,
pabouvie MecTa 0ByyatoLLmXcs, Aocka yuebHas, yuebHas mebenb
MS Windows (nognucka Imagine Premium) gorosop [-1227
oT 08.10.2018, cpok aeiicTns:11.10.2021

MS Office Ne135 ot 17.09.2007, CpoK AelicTBUS: BECCPOYHO

7 Zip cBobogHo pacnpocTpaHsemoe (https://www.7-zip.org/),
CPOK JIeCTBMS: 6eCCPOYHO

Nabopatopusa Xumun

YuebHas ayauTopus Ans NPoBefeHUs YHebHbIX, MPaKTUYecKuX
1 NabopaTopHbIX 3aHATUM, 415 FPYMNNOBbIX U UHAVBUAYaIbHBIX
KOHCY/bTaUWiA, AN TEKYLUEro KOHTPONS W MPOMEXYTOYHOIA
aTTectaumm.

Paboyee MecTO MperiofaBaTens: MePCOHabHbIA KOMMLHOTEP,
pabouse MecTa OOyYaroLMXCsl, [ocKa YyeOHas, Yy4ebHast
Mebeb;

MakeT [eMOHCTPaUMOHHbIA  "LleHTpudhyra», TeMaTu4eckme
niaKatbl U TabnnLpl;

Becbl TeXHWYeCKMe C pa3HOBecamu;

Becbl 3/1eKTPOHHbIE YUYebHble [0 2 KT;

Becbl KBagpaTHbIe;

OKCMKaTopel;

CyLLUMNKMN HACTEHHbIE;

KpbIlLKa € BbITSKKOA (4715 BbITSYKHOrO LKagha Ne01380750),
(200*660*3500 MM;

Turnun hapoposble HM3KME Ne3;

LLIKaghb! ans nocyps! 1 060pyoBaHNS;

LLiKah ans XpaHeHWst XMMUYECKMX peakTueoB, (450*900*2100
MM.);

LLIKaghb! CyLLMBHBIE;

LLUpnup! TUrenbHble;

LLIKach BbITSIXKHOI C MOIAKOIA;

HapacTaska ana crona;

BuckosumeTpol BIDK;

Cnmptosku CJ1-2

MS Windows (nognucka Imagine Premium) gorosop [-1227
o1 08.10.2018, cpok aeiicTns:11.10.2021

MS Office Ne135 ot 17.09.2007, CpoK AelicTBUSt: BeCCPOYHO

7 Zip cBobogHo pacripoctpaHsiemoe (https://ww.7-zip.org/),
CpOK felicTams: 6eccpoyHo

B cBA3M C 3aK/IHOYEHWMEM KOHTPAKTOB CO  CTOPOHHUMM
3MEKTPOHHbIMA ~ OMOGIMOTEYHbIMM  cucTemMamy  “HOpaiiT”
(KoHTpakT Ne K-55-20 ot 25.08.2020 r. OOO «3neKTpoHHOe
n3patenscteo FOPANT», 01.09.2020 r. no 31.08.2021 r.), n.
WHopMaLmoHHoe obecriedeHne 00yYeHUs 4YMTaTb B HOBOW
pefaKLmm:
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[Jara,
Ne npoTokona
3acepaHna MUK

16.09.2020 .
MpoTokon Ne 1

16.09.2020 r.
MpoTtokon Ne 1

Mognumck
rnpescesarens
MUK


https://www.7-zip.org/
https://www.7-zip.org/

OCHOBHbIe HCTOYHHKH:
1 KamuHckmid, B. A. OpraHuyeckas xummsa B 2 4. YacTb
1 [3nekTpoHHbIA  pecypc]: Yy4ebHUK 4na  cpedHero
npoceccroHanbHOro obpasosaHust / B. A KamuHCKuiA, — 2-e
u3g,, uenp. v gon. — Mocksa: MznatensctBo HOpaiit, 2019. —
287 ¢. — (MpodpeccroHansHoe obpasosaHue). — ISBN 978-5-

534-02909-3. —  Pexum  pocryna: https://biblio-
online.ru/bcode/437950
2. KamuHckmid, B. A. OpraHuyeckas xumms B 2 4. YacTb

2 [OnekTpoHHbIA  pecypc]: Yy4ebHUK 4na  cpedHero
npoceccroHanbHOro obpasoeaHust / B. A KamuHCKuiA, — 2-e
n3g,., uenp. v gon. — Mocksa: Manatenscteo HOpaiit, 2019. —
314 ¢. — (MpodheccnoHanbHoe obpasosaHne). — ISBN 978-5-

534-02912-3. — Pexum  poctyna https://biblio-
online.ru/bcode/437951
3 Cysopos, A. B. O6LLasa 1 HeopraHUyeckast XMus B 2

T. Tom 2 [3neKTpoHHbIA pecypc]: YY4eOHWK ans cpeaHero
npoceccroHansHoro obpasosaHus / A B. Cysopos, A. b.

HukonbCkuii. — 6-e w3g., ucnp. M gon. — Mocksa:
W3patenscTBo HOpaiit, 2019. — 378 ¢. — (MpodheccroHanbHoe
obpasoBaHue). — ISBN 978-5-534-02182-0. — Pexum

pocytna: https://biblio-online.ru/bcode/437404
[OHONHUTENbHBIE HCTOYHHKH:
1 KamuHckmid, B. A, OpraHmyeckas XUMKsi . TeCTOBble
3aflaHns, 3ada4n, BONPOChbl [SNEKTPOHHBIA pecypc] : y4vebHoe
nocobue Ans cpegHero npodgeccuoHanbHoro obpasosaHus / B.
A KamuHCKuiA. — 2-e u3g.,, uenp. u gon. — Mockea :
W3patenscTBo HOpaiit, 2019. — 289 ¢. — (IMpodheccroHanbHoe
obpasoBaHne). — ISBN 978-5-534-02899-7. — Pexum
foctyna: https://biblio-online.ru/bcode/437953
2. MeTtpoBckas, H. A Xumus [SneKTpoHHbIA pecypc] :
npaktukym [gna CIMO] / H. A TMetposckas ; MITY. -
Marnutoropck : MITY, 2017. - 1 anekTpoH. ont. guck (CD-
ROM). - Pexxum Jocryna:
https://magtu.informsY stema.ru/uploader/fileUpload?name=S12
3.pdf&show=dcatalogues/5/8806/S123 .pdf&view=true. -
MakpooGbeKT.
3 CaeHko, O. E.  Xummus. YYebHVK AN KOMIemKel.
O6LeobpasoBate/ibHasi NMOAroToBKa [TeKCT]: y4ebHUK AN
CMNO / O. E. CaeHKo. - PocToB-Ha-[loHy: ®eHukc, 2018. - 283
c. - ISBN 978-5-222-29752-0
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