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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
oOrmmero obpaszoBanust «kECTeCTBEHHbIE 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

¢(hOpPMUPOBAHHOCTh OCHOB CAMOPA3BUTHSI U CAMOBOCIIMTAHHUS B COOTBETCTBUH C OOIICUCIOBEICCKUMHU
JIP5 LCHHOCTSIMH M HACATIAMH IPAKIAHCKOTO OOIIECTBA; TOTOBHOCTh U CIIOCOOHOCTD K CAMOCTOSITCIBHOM,
TBOPYECKOM M OTBETCTBEHHOMU JEATEIBHOCTH,

TOTOBHOCTh M CLIOCOOHOCTB K 00pa30BaHUIO, B TOM YHCIIC caMOOOPa30BaHUI0, Ha MPOTKCHUN BCCH
JIP9 JKU3HU, CO3HATEIPHOS OTHOUICHHE K HEIPSPHIBHOMY OOPA30BAHHUIO KAK YCIOBHIO YCICIIHOM
poheCCHOHATPHOMN U OOLICCTBCHHON IS TCIBHOCTH,

C(I)OpMI/IpOBaHHOCTb SKOJOTHYCCKOIO MBINIJICHHSA, MOHUMAaHWSA BIIMSTHHA COTHAJIBHO-DKOHOMHYCCKHUX
JIP14 | mpoueccoB Ha COCTOSHUE MPUPOAHOU H COLIMATBHOM CPEABI; MPHOOPETCHHE OIBITA SKOJIOTO-
HaHpaBJ'IeHHOI\/'I ACATCIIBPHOCTH,

MeranpeaMeTHBbIe pe3yJabTATHI

TOTOBHOCTD M CHOCOOHOCTh K CaMOCTOSITETIBHOH — HMH(OPMAIIMOHHO-MTO3HABATEIbHOM
IeATeIbHOCTH, BJAJCHHE HABBIKAMU MOJy4YeHUs HeoOXoaumMol mH(OpManny U3 cloBapen
MP4 | pa3HBIX THIIOB, YMEHHE OPHEHTHPOBATBCA 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 ATHYECKUX HOPM, HOPM MH(POPMAITMOHHON 0€30MaCHOCTH,

MP3

ITpeaMeTHBIE pe3yNbTATHI

c(OPMUPOBAHHOCTh MPENCTABJICHUI O MECT€ XMMHH B COBPEMEHHOW HAay4HOH KapTHHE
I1P1 MHpa, IOHMMAaHUE pPOIM XUMHU B (POPMHPOBAHWH KpPyrosopa H (yHKIIMOHAIBHOU

PaMOTHOCTH YCJIOBCKA OJIA PCLIICHUS MPAKTHYCCKUX 3a0a4,

4

C



[IP? | BlageHue OCHOBOIIOJAraloIMMHU XUMHUYECKUMH TOHATHSIMH, TEOpUSMH, 3aKOHaAMHU W
3aKOHOMEPHOCTSIMH;, YBEPEHHOE MOJIB30BAHNE XUMUYECKONH TEPMUHOJIOTHEN U CUMBOJIMKOM,
BJaJleHHE OCHOBHBIMM METOAaMH HAy4YHOI'O T[IO3HAHUSA, MWCIIOJNB3YEMBIMH B XUMHHU:

P3 HaOJIIONIeHUE, OIMMCaHHWEe, W3MEPEHHe, SKCIEPUMEHT, yMeHue o0pabarbiBaTh, OOBSACHSTH
pe3yJbTaThl MPOBEACHHBIX OINBITOB M JA€JaTh BBIBOJBI, T'OTOBHOCTb M CIIOCOOHOCTH
IIPUMEHATHb METO/IbI TO3HAHUS TPU PELIEHUH NPAKTUYECKUX 33724,

I1P4 cOPMHPOBAHHOCTh YMEHUS [1aBaTh KOJMYECTBEHHBIE OLIEHKH M IPOBOIUTH PaCUeThl I10
XUMHYECKIM (HOpMYJIaM U YPaBHEHUSIM,

IIP5 | pnamenue npaBunaMu TEXHUKK OE30MACHOCTHU MPH MCIIOJIL30BAHMU XUMUYECKHX BEIECTB,

P6 copMHPOBAHHOCTb COOCTBEHHOH MO3ULIMM MO OTHOIIEHUIO K XUMHYECKOW HH(pOpPMAIIHH,

MOJIy4aeMOM U3 PAa3HBIX UCTOYHHUKOB.




2 CTPYKTYPA U COAEPKAHUE YUEBHOU JUCIUILTAHBI

2.1 TemaTH4yecKHu# LJIaH

Yu4eOnast Harpy3ka

o0yuaromuxcsi
B TOM 4HCJIe
ILnanupyembie
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JP5, JIP9, JIPIA,
Pa3zpen 1 O0mas u HeoOpraHuiecKas 40 30 6 4 MP4, MP5, IIPI,
XUMHUSA P2, IIP3, IIP4,
1Ps, ITP6
JIP5, JIPY9, MP3,
Beenenue 1 1 17P4
JIP5, JIPY, MP4,
Tema 1.1 OcHOBHBIE OHATHS U 3aKOHBI 5 3 5 MPS. IIP1. TIPo,
XUMIH [IP3, 1IP4, IIP1
Tema 1.2. Ilepuoguyeckuii 3aK0H U JIPS, JIP9, JIP14,
MP4, MP5, IIP1,
nepuoaunyeckas cucrema | 1. Menneneesa. 4 2 2 11P3. 1IP4. TIPS
Ctpoenue aToma 11P6
JIP5, JIP9, JIPI4,
Tema 1.3.CtpoeHue BemecTBa. Xumuieckas ) 5 MP4, MP5, IIPI,
CBsI3b. IIP2, IIP3, [IIP4,
1IP5, IIP6
JIPS, JIP 14, MPA4,
Tema 1.4Bona. PacTBOpsL 6 6 MPS. IIPL IIP2,
DNeKTpoNuTHYECKast JUCCOLUALNs 1IP3. IIP5. I[IP6
JIP9, JIP 14, MPA4,
Tema 1.5 KJ}aCCH(l)HKavHHﬂ HEOPraHUYECKUX 3 6 5 MPS, IP1. TIP3,
COEIMHEHUI U UX CBONCTBA 1IP4. IIP5
JIP5, JIPY, MP4,
Tema 1.6Xumnueckue peakuuu 8 4 2 2 MP5, IIP1, IIP3,
1IP4, IIP5
JIPS, JIPY, MP4,
MP5, [IIP1, IIP2
Tema 1.7MeTannbl 1 HEMETAIIBI 6 6 1P3. ’ ’
1IP4, IIP5, IIP6
JP5, JIPY, JIPIA,
MP4,
Pa3znen 2 Opranuyeckasi Xumus 36 34 2 MP5, IIP1, IIP2,
1IP3,
IIP4, ITP5, ITP6
Tewma 2.1 OcHOBHbIE IOHATUS OpPraHUYECKON PS5, JIP9, P14,
MP4, MP5, IIPI,
XUMHU U TEOPUS CTPOEHUs OPraHUIECKUX 2 2 P> IIP3. [1P4
COGI[I/IHGHI/Iﬁ HP51 IIP6 ' '
JIP5, JIP9, JIPI4,
Tema 2.2 YrineBogopoabl U UX NPUPOAHBIE 14 14 MP4, IIPI, IIP2,
UCTOYHUKHU 1IP3, IIP4, IIPS,
1IP6
Tema 2.3 Kucnoponconepxaiue gL, IR, T,
: JIOPOACONEPIKAIIL 10 10 MP4, MPS5, IIP2,
OpTaHUYCCKUEC BECILICCTBA [IpP3, IIP4, [IPS,




rNnPe6

NP5, JIP9, J1P14,
Tema 2.4 A3oTcogepxKallue opraHnyeckme 12 10 2 MP4, MP5, TMP1,

coegmHeHus. MNonnmepsl. nPz, NP3, TP4,
MP5, NP6

Bcero 78 66 6 6



2.2 ConepxaHue y4eOHOI TUCHUILTHHBI

BBEJAEHUE
BxonHoit koHTposb. MHCTpYKTUBHBIA 0030p comepkaHusl y4eOHOW AUCHMIUIMHBI U 3HAKOMCTBO
00y4aroInXCst ¢ OCHOBHBIMH YCJIOBUSIMU M TPEOOBAHUSIMHU K OCBOCHHUIO IPOTPAMMBIL.
Buab1 yueOHoi#l 1eATeIbHOCTH
YMeHne NMOCTAaHOBKH LENeH ACITENBbHOCTH, NJIAHUPOBAHUS COOCTBEHHOW NEATEIBHOCTH IS
JOCTHXKEHUsI 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.

Temal.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€TEPOre€HHBbIE PEAKUUU. DK30TEPMHUUECKUE U SHIOTEPMUYECKHE PEAKIIHH.
Tennosoii 3¢ ekt xumudeckux peakuid. TepMoxuMudYeckne ypaBHEHHUS.

OxucnIMTeNnbHO-BOCCTAHOBHUTENbHBIE — peakiun.  CremeHp  okucieHus.  Oxucnurenbs U
BOCCTaHOBJICHHE. BoccTaHOBUTENb M OKHCIEHHE. MeTon 3JieKTpoHHOro OajaHca At COCTAaBJICHUS
yYPaBHEHHUH OKHUCIIUTEbHO-BOCCTAHOBUTENBHBIX PEAKIIH.

Ckopoctp xuMHUecKHX peakuuid. [IoHATHE O CKOPOCTH XHUMHUYECKHUX peakLuid. 3aBHCUMOCTb
CKOPOCTH XHMHUYECKHX pPEAaKUUH OT pa3iM4yHbIX (PAKTOPOB: MPHPOIBI PEArHpYyOIIUX BELIECTB, HX
KOHLIEHTPALIUH, TEMIIEPATYPbL, TOBEPXHOCTH COMPUKOCHOBEHUS M UCTIOIB30BAHUS KATaJIH3aTOPOB.

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

Buab! yueOHoi#l 1eATeIbHOCTH
OOmBsicHEHHE CYIIHOCTH XMMUYECKHX IporeccoB. Kimaccupukanus XHMMHUECKIX PEAKIHA 1O Pa3IMIHBIM
NpU3HAKaM: YHCIYy W COCTaBy NPOAYKTOB W PEAreHToB, TeIuioBoMy 3(ddexry, Hampasnenmro, dase,
HAJIMYHIO KaTaIU3aTopa, N3MEHEHHIO CTENeHeH OKUCIICHNUS 3JIEMEHTOB, 00Pa3yIOLINX BEIIECTBA.
YcTaHOBKAa TNPU3HAKOB OOMIEr0 M PAa3jIMYHOIO B THUIOJOTMHM PEAaKUWH [JII 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 XHMUYECKOTO PABHOBECHUS 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.
XUMHUeCKHE CBONCTBA METAJUIOB. DJIEKTPOXUMUYECKUN Psifl HATIPSDKEHUN METAJIOB. 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 y4eO0HOro marTepuaja no TeMme: IpeaMeT opraHudeckoi xumuu.llpuponHsie,
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. byrneposa. 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 HATMYUIO (DYHKIIMOHATBHBIX 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 O TPUBUAJIBHOM WM MEXIYyHApPOOHOW 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

Conepxanue y4de0HOro marepuaja IO TeMe: alKaHbl. T'OMOJIOTUYECKUH psill, HU30MepHs 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, U30MEpPHs, HOMEHKJIATypa ajJkeHOB. XMMHYECKHE CBONCTBA OSTHJIEHA. FOPEHHUE,
KadecTBeHHble peaknuu (obecrBeynBaHHe OpPOMHON BOABI M pacTBOpa MEepPMAaHTaHATA KaJHsi),
rufparauus, noaumepusanus.IIpuMeneHne sTuneHa Ha OCHOBE CBOWCTB.

Huenel u kayuyku. IloHsTHe O nOueHax Kak yIJIeBOAOPOAAxX C JABYMs JIBOHHBIMHU CBSI3SMHU.
ComnpsikeHHbIe THEeHBL. XHMUYEeCKHE CBOHCTBAa OyTtanmeHa-1,3 u msompeHa: obeciBeunBaHue OpOMHOMN
BOZbI U NTOJIMMEpHU3aLus B Kayuyku. HaTypanpHbIil 1 cuHTeTHUeCKHE KayuyKu. Pe3uHa.

AnkuHbl. AnetuieH. XUMUYECKUe CBOMCTBA alleTUJICHa: TOpeHue, o0ecIiBeYBaHe OPOMHOM BOJIBI,
IIPUCOEANHEHNUE XJIOpOoBOoAopona u ruapatauus. IlpumeHeHue aueTuiieHa Ha OCHOBE CBOMCTB.
MeskkaccoBas U30MepUs C aIKagueHaMH.

Apenbl.  benszon. Xumuueckue CBoiicTBa O€H30jla. TOpPEHHE, pEaKIUH  3aMEIleHUs
(ranorennposanue, HUTpoBaHue). [I[puMeneHne OeH301a 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, CTPOEHUs, CBOMCTB, MOJY4Y€HUs] M NPUMEHEHHs BaXKHEHIINX KJAacCOB
yIIeBOAOPOAOB (AJIKAHOB, LUKJIOAIKAHOB, aJKEHOB, AJKUHOB, apeHOB) U HMX HauOoJjiee 3HAYMMBIX B
HapOAHOXO3SIICTBEHHOM IUIaHE MPeACTaBUTENEH.

11



Tema 2.3 Kuciopoacoaepxamiue opraHuecKue BeecTBa

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

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

®enon. Pusznyeckre U XUMHUECKUE CBOICTBa (eHONa. B3anuMHOe BIHMsSHHE aTOMOB B MOJIEKYJIE
¢deHoNa: B3auMOAEHCTBIE C THAPOKCHIOM HATPHA U a30THOH Kuciotol. Ilpumenenne ¢peHoma Ha OCHOBE
CBOJCTB.

Anpnerunsl. [Tonstre 00 anpaerunax. Ajpaeruanas rpymnmna kak GyHKUHoHaIbHast. PopManbaerun
U €ro CBOMCTBA. OKUCJIEHUE B COOTBETCTBYIOINYIO KUCJIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIUI CIIUPT.
[TonyueHune ajapIeruOB OKUCICHHEM COOTBETCTBYIOIIMX CHHPTOB. llpuMeHenue ¢opmanbaeruna Ha
OCHOBE €r0 CBOICTB.

KapOonoBbie kucnorel. [loHsiTve 0 KapOOHOBBIX KuciaoTax. KapOOoKCuiibHAs Tpymma Kak
¢byHKIMOHaMBHAS. 1 'OMONIOrHYeCKHi Psi PeNeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KuCHOT. [TonyueHue
KapOOHOBBIX KHCJIOT OKHCJICHHEM aJbJerufoB. XHMMHUYECKHE CBOWCTBA YKCYCHOM KHCIOTBHI. OOIIue
CBOWCTBA ¢ MHUHEPAJIBbHBIMU KHCJIOTAMHU U peakuus sTepudukannu. [IpuMeHeHne yKCyCHOH 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. [[ppumMeHeHue CIoKHbIX 3(pUPOB HA OCHOBE CBOMCTB.

Kupsl kak cnoxable 3¢upbl. Knaccupukarms upos. XUMHUECKHE CBOHCTBA JKUPOB: THAPOIU3 U
TUIPUPOBAHUE KUAKUX >KUPOB. IIpuMeHeHne xupos Ha OCHOBE CBONCTB.MbL1a.

VYrneBoael. YTNEeBOIBI, MX KIACCH(PUKALMS, MOHOCaXapuabl (TNIFOK03a, (PPyKTO3a), IUCAXapHIbI
(caxaposa) u nojcaxapuabl (Kpaxmal U elIH0I03a).

I'moko3a — BEImEeCTBO ¢ MBOHCTBEHHOW (PYHKIMEH — ambAerugocnupT. XUMHUYECKHe CBOWCTBA
TJIFOKO3bI. OKHCIIEHHE B TJIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COpPOUT, CIIUPTOBOE OpOXKEHUE.
IIpumeHnenue rmroKO3bl HA OCHOBE CBOMCTB.

3HaueHUe YIJIEeBOJAOB B JKMBOM TMpUPOAE M JKU3HU denoBeka. lloHsatue o peaxiusx
MOJIMKOHACHCALMY U THAPOJIN3a Ha IPUMEPE B3aUMOIPEBPALIEHUI: TNII0K03a —> MOJHUCAXaPUA.

Buab! yueOHoi#l 1eATeIbHOCTH
XapakTepucTHUKa COCTaBa, CTPOEHUs, CBOWCTB, MOJY4Y€HUsI U NPUMEHEHHs] BAXKHEUIINX MPEICTABUTEIICH:
METaHOJIa ¥ 3TAHOJIA, CIIOKHBIX 3(QHUPOB, KUPOB, MBI, ANbIETHIOB ((hOPMaJIbICTHIOB U alleTaIbACTHAA),
KETOHOB (ameroHa), KapOOHOBBIX KHCJIOT (YKCYCHOM KHCIIOTBI), MOHOCaxapuaoB (TIHOKO3BI),
IFicaxapuaoB (caxapo3bl), MOJHCcaXapruaoB (Kpaxmaia U [eJUTFOJI03bI).

Tema 2.4 A3zoTcoaep:kammue oprannvyeckue coennHenus. [lomumepsl

CoaepraHue y4e0OHOr0 MaTepHaja mo Teme: NoHstue 00 amuHax. AnmugpaTHYeCKUe aMUHBI, HX
KJaccupuKauss ¥ HOMEHKJATypa. AHWJIMH, KaK OpPraHHYecKoe OcHoBaHHe. [lonyueHue aHWIMHA W3
HUTpOOeH3o0ma. [IpuMeHeHne aHIIIMHA HA OCHOBE CBOWCTB.

AMUHOKHCIIOTBI KaK am(poTepHble TU(PYHKIMOHAIbHBIE OPraHUYECKUE COSTUHEHHs. XUMHUYECKHe
CBOWMCTBA AMHUHOKHCIJIOT. B3aUMOJEHCTBHE CO LIENOYaMM, KHCIOTAMH U APYr C IPYyroM (peaxius
nojiukoHAeHcaun). Ilentunnas cs3b 1 nonunentuasl. [IppMeHeHe aMIHOKHCIIOT HA OCHOBE CBOMCTB.

benku.IlepBuunas, BTOpHYHAS, TPETUYHAS CTPYKTYpPhl OenkoB. XHMMHYECKHE CBOWCTBA OEJKOB:
rOpeHue, AeHaTypauns, THAPOJIN3, [IBETHbIE peakunu. brnonornyeckune pyHKunn OEIKOB.

IMonumeps!. benku u nonucaxapuabl Kak OUOIOIUMEDHI.

IInactmaccsl. IlomyueHue mnonuMepoB peakuued MOJMMEpU3aLUMUd U NOJUKOHACHCALUU.
TepMonnacTuuHble U TEpMOpPEaKTUBHBIE M1acTMacchl. [IpencraBurenu niacrmacc.

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

Buab! yueOHoi#l 1eATeIbHOCTH
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XapakTepuctnka coctaBa, CTPOEHUS, CBOWCTB, nonyyeHnAa wmn npuMeHeHmna aHwinHa, aMWMHOKWC/IOT,
6enKos, NCKYCCTBEHHbIX N CUHTETUYECKNX BOJIOKOH, NnjacTtMacc, Kay4dyKkoB.

3YCNOBUA PEANTN3ALUNN YUYEBHOW ANCLNNNNHDbI
3.1 MaTepunanbHO-TexHNn4YecKoe obecneyeHune
[Ona peanusaumm nporpaMmmbl YUeOHON AMCLUUNAUHBI NPeLYCMOTPEHbI cneaylolime creunanbHble
NOMELLEHNA U OCHaLLleHWe:
Tun n HaumeHoBaHMe

OcHaleHne crneumanbHOro NoMeLLeHmns
cneyunanbHOro NoMeLeHns

KabnHEeT eCTeCTBEHHOHAYYHbIX MynbTumeauiiHble  CpeAcTBa  XpaHeHus,  nepejayun  u
AnCUUNANH npeacTaBieHns nHpopmaLnu.
YuebHO-MeTOAMYECKAS JOKyMeHTauus, AVAaKTUYecKme
cpencTBa.
na6opatopust Xvumnu JlabopaTtopHoe o6opypoBaHue, N3MepUTeNbHbIe NPUGOPbLI 4

BbINOIHEHNA 1abopaToOpHbIX paboT:
annapaTt gnsa AUCTUANAUMK BOAbl, Habop apeomeTpoB, baHs
KOMOMHMpPOBaHHass nabopaTopHasi, BeCbl TEXHWYECKME U
aHa/IMTUYeCKNe C pasHOBecaMu, KOI0pUMeTp-HedenoMeTp
(hOTO3NEKTPMNYECKUNIA, KOMOHKA aAcopbuunoHHasi, HarpeBaTesb
4N npobupok, pH-meTp, MUANUBOABLTMETP, MNeYb TUresbHas,
YyCTaHOBKa 18 TUTPOBaHUSA, LeHTpudyra AeMOHCTpaLMoOHHas,
3NeKTpONINTKa nabopaTopHas, KpuctannmsaTop
LUKathbl BbITSXKHOM U CYLLNNbHbI
MomeweHne  ans XpaHeHus n LWkKadbl, cTennaxum  ANs XpaHeHMss  nabopaTopHOro
npounakTUUeckoro  o6cnyXmBaHus 060pyLO0BaHUSA, UHCTPYMEHTOB M PacXofHbIX MaTepuasios.
y4yeb6HOro o60pyaoBaHMNA/CNOPTUBHOIO
o6opyaoBaHus

3.2Y4ebHO-MeTOAMYECKOE U MH(OPMaLNOHHOe obecnevyeHne peannsaumm NnporpaMmmel
OCHOBHbIe UCTOYHUKMN:

L KamuHcknin, B. A. OpraHndeckas xumusi B 2 4. Hactb 1 [DNeKTPOHHbI pecypc] : yyebHUK ans
cpeaHero npogeccMoHanbHOro obpasoBaHmsa / B. A. KamuHCKnii. — 2-e u3g., ucnp. n gon. —
MockBa : W3patenbcTtBo HOpanT, 2019. — 287 c. — (lMpodeccnoHanbHoe obpas3oBaHue). —
ISBN 978-5-534-02909-3. — Pexxum goctyna: https://biblio-online.ru/bcode/437950

2. KamuHcknii, B. A. OpraHuyeckasa xMmus B 2 4. YacTb 2 [SNeKTPOHHbIA pecypc] : y4ebHUK ans
cpeaHero npogeccMoHanbHOro obpasoBaHmsa / B. A. KamMuHCKnii. — 2-e u3f., ucnp. n gon. —
MockBa : W3patenbcTtBo HOpanT, 2019. — 314 c. — (lMpodeccnoHanbHoe ob6pas3oBaHue). —
ISBN 978-5-534-02912-3. — Pexxum goctyna : https://biblio-online.ru/bcode/437951

3. CyBopoB, A. B. O6uwasa n HeopraHmn4yeckas xuMust B2 T. Tom 2 [SneKTPOHHbIN pecypc] : y4ebHUK

Ans cpegHero npodeccMoHanbHOro obpasosaHusa / A. B. CysopoB, A. B. HuKonbCcknin. — 6-¢
n3g., ucnp. n gon. — Mocksa : M3paTtenbcTBo KFOpaiiT, 2019. — 378 ¢. — (IMpodeccnoHanbHoe
obpasoBaHune). — ISBN  978-5-534-02182-0. — Pexum pgocytna: https://biblio-

online.ru/bcode/437404

JononHUTeNbHble NCTOYHUKMN:

KamuHckunii, B. A. OpraHuyeckas XMmMus : TeCTOBble 3afaHus, 3a4aqyn, BoNpocbl [SNeKTPOHHbIN
pecypc] :y4yebHoe nocobue Ana cpeaHero npodeccMoHanbHoro obpasoBaHus / B. A. KaMUHCKUIA.
— 2-e wu3g., wucnp. u pgon. — MockBa : W3patenbctBo HOpawnT, 2019. — 289 ¢ —
(MpodeccnmoHanbHoe o6pa3oBaHue). — ISBN 978-5-534-02899-7. — Pexwum pgocTtyna:
https://biblio-online.ru/bcode/437953

2. MeTpoBcKas, H. A. Xumnsa [3neKTpoHHbIN pecypc] : npakTukym [ana CMO] / H. A. MNeTpoBcKas ;
MITY. - Maruntoropck : MI'TY, 2017. - 1 3neKTpoH. onT. guck (CD-ROM). - Pexum goctyna:
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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
https://biblio-online.ru/bcode/437953

https://magtu.informsvstema.ru/uploader/fileUpload?name=S123.pdf&show=dcatalogues/5/8806/
S123.pdf&view=true. - MaKpoO6beKT.

3. CaeHko, O. E. Xumusa . YuebHuK ansa konnemken. ObuleobpasoBaTenbHas nogrotoska [TekcT] :
y4yebHMK ana CMO [/ O. E. CaeHKo. - PocToB-Ha-foHYy : ®eHukKc, 2018. - 283 ¢. - ISBN 978-5-
222-29752-0

MporpammHoe obecrnieyeHne U MIHTepHeT-pecypcebl:

HanmeHoBaHue INO Ne loroBopa CpoK feiicTBUSA NULEH3NMU

MS Windows 7 (nognucka [-1227 (T 08.10.2018 11.10.2021
Imagine Premium) L-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 6eccpoyvHo
KasperskyEndpointSecurity ana [1-300-18 oT 21.03.2018 28.01.2020
6usHeca-CTaHgapTHbIN 0-1347-17 oT 20.12.2017 21.03.2018
[-1481-16 oT 25.11.2016 25.12.2017
[-2026-15 ot 11.12.2015 11.12.2016
7 Zip cB0OOOHO pacnpocTpaHsiemoe 6eccpoyHo

MHTepHeT-pecypcsl

1. ®depepanbHblii LEHTP MHGMOPMAaLMOHHO-00pa3oBaTe/ibHOro pecypcoB - PLIVIOP [ON1eKTPOHHbIA
pecypc]. - Pexxum goctyna: www.fcior.edu.ru, cBo60AHbIN. - 3arn. ¢ sKpaHa. $13. pyc.

2. EaMHan Konnekuusi UMGpPoBbIX 06pa3oBaTe/lbHbIX PeCypcoB [ONeKTPOHHbIN pecypc]. - Pexum
poctyna: www.school-collection.edu.ru, cBo60aHbINM. - 3arn. ¢ aKpaHa. H3. pyc.

3. EanHoe OKHO gocTyna K obpasoBaTe/lbHbIM pecypcam Poccuiickoii depepaumnn [SNeKTPOHHbI
pecypc]. - Pexum goctyna: http://window.edu.ru/, cBo60gHbIN. - 3ara. ¢ aKpaHa. 3. pyc.

4. CMNO B poccuiickux LWKonax: KomaHga ALT Linux paccka3blBaeT 0 BHeApPeHUM CBOBOAHOrO
nporpaMmmMHOro obecrnedeHns B WKonax Poccum [DNeKTPOHHbIA pecypc]. - Pexum goctyna:
http://freeschool.altlinux.ru/, cBo60aHbIN. - 3arn. ¢ aKpaHa. 3. pyc.

4 KOHTPO/Ib 1 OLEHKA PE3Y/IbTATOB OCBOEHWUA YYEBHOW ANCLUNNVHDbI

KOHTPONb U OUEHKa pPe3yNbTaTOB OCBOEHUS AUCLMMAWHBI OCYLLECTB/SETCA MpenojaBaTesieM B
MPoLECCe TEKYLLLEr0 KOHTPOMSA U MPOMEXYTOUYHOW aTTecTalum.

4.1 TeKyWw Uit KOHTPO/b

KoHTponupyemble pasgenbl

KoHTponupyemsble

HanmeHoBaHMe

Ne (Tembl) y4ebHO ANCUUN/INHbI pesynbTaThl OLEHOYHOr 0 CpeacTaa
1 BeegeHue NP5, NP9, MP5, MP4 TecT
2. Pasgen 1 O6uias u NP5, NP9, NIP14, MP4, KoHTponbHasipaboTa
HeopraHuyecKas XMmus MP5, MP1, NP2, MP3, TecT
P4, NP5, NP6
3. Tema 1.1 OCHOBHbIE MOHATUSA U NP5, JIPY, MP4, [OVKTaHTbI
3aKOHbI XUMUM MP5, T1P1, T1P2, MP3, MpakTuyeckaspaboTa
P4, NP1 (NpaKkTun4ecKoe 3agaHve)
4, Tema 1.2 Mepuoguueckuii 3akoH n  J1P5, /1P9, /IP14, MP4,  [IkTaHTbI
nepuogmnyeckas cuctema MP5, T1P1, TIP3, T1P4, MpakTuyeckaspaboTa
[.V.MeHpeneea. CTpoeHMe rPS, NP6 (MpaKT4eckoe sananme)
aToma
5. Tema 1.3 CTpoeHMe BeLLecTBa. NP5, NP9, P14, MP4, TecT
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XUMHUYECKas CBS3b. MP5, IIP1, IIP2, IIP3, | Jluxmanme:
IIP4, IIP5, IIP6
6. Tema 1.4 Bona. PacTBOpBL JIPS, JIP14, MP4, Tecm
DNeKTpOaUTHYECKast AUCCOLUALINS MP>, TIP1, 1IP2, 1IP3, | Jlabopamopras paboma
IIP5, IIP6
7. Tema 1.5 Knaccugpukanms JIPY, JIP14, MPA4, Tecm
HEOPraHUYECKUX COCTMHEHUN U MP5, 1IP1, IIP3, Jlatopamopnas patoma
o 1IP4, IIP5
UX CBOICTBa
8. JIP5, JIPY, MP4, Jluxmarmor
Tema 1.6 Xumndeckue peakuuu MP5. IIP1, TIP3, I ccRanpatioma
1IP4, 1P5 (Mpaxnmmeckoe 3a0anie)
9. T 17M JIPS, JIP9, MP4, Tecm
ema 1.7 MeTambl i HeMeTanlbl | v /ns 1p1 11p2. [7p3,  —
IIP4, IIP5, IIP6
10. JIPS5, JIPY, JIP14, MP4, | Kowmpomstas paboma
Pa3zpen 2 Opranuyeckasi XumMus MPs, IIP1, IIP2, IIP3, | Tocm
1IP4, 11P5, 11P6
11. | Tema 2.1 OCHOBHBIE TOHSATHUS JIPS, JIP9, JIP14, MP4, | Tecm
OpPraHUYECKON XUMHUH U TEOPHsI MPS, IIP1, IIP2, IIP3, | Jhuxmcmmer
1IP4, IIP5, IIP6
CTPOEHMSI OPraHUYECKUX
COeIMHEHUN
12. | Tema 2.2 YrneBoaopoasl U UX JIPS, JIPY, JIP14, MP4, | Tecm
MPUPOAHBIC UCTOYHUKHU IIP1, IIP2, TIP3, ITP4, | huxmarme
IIP5, IIP6
13. | Tema 2.3 Kucnoponconep:xkamue | JIPS, JIP9, JIP14, MP4, | Tecm
OpraHHMYECKHe BEIecTBa MP5, 1IP2, IIP3, IIP4, | [fuxmannwi
IIP5, IIP6
14. | Tema 2.4 AzoTcomep:xaiune JIP5, JIP9, JIP14, MP4, | Tecm
OPraHUYE€CKUE COCTUHEHUS. MPS, IIP1, 1IP2. 1IP3, | Jlabopamopras paboma
1IP4, IIP5, IIP6
ITonumeper.

4.2 lIpome:kyTOYHAS ATTECTALMS

IIpomexyTouHass arrecTanyst OOYYAIOIIMXCSl OCYLIECTBISIETCS IO
JUCLUIIJIMHBI U MIO3BOJIAET ONPENENIUTh Ka4e€CTBO U YPOBEHb €€ OCBOEHHUS.

dopma MPOMEKYTOYHOH aTTECTALMH 110 AUCHUIUINHE «XUMHUSY - MU PepeHINPOBAHHBIN 3a4€T BO

3aBCPUICHUKU U3YUCHUA

BTOPOM CEMECTpe.

Ne Konumponvusie sonpocw/Oudakmuueckue eOUHuy bl Tema

1. OcHOBHbBIE 3aKOHBI XUMUU (3aKOH COXPAHEHHs] MacChl BEIIECTB; Pa3zgen 1. O6mas u
3aKOH TIOCTOSTHCTBA COCTaBa BEINECTB, 3aKOH ABOrazpo # | HeOPraHu4ecKass XUMHUS
CJICACTBUS U3 HETO)

2. ITepuopnueckast Tabmua XUMHYECKHUX »3JeMeHTOB. CTpykTypa
nepuoauaeckoit Tabmuipl. CTpoeHne atoma

3. OCHOBHBIE KJIACChl HEOPTAHMYECKHX BEIIECTB (OKCHIBI, KUCIOTHI,
COJIM, OCHOBAHMSI), UX CBOMCTBa, MPUMEHEHNE

4. PactBoprl. Tumbl pactBopoB. CriocoObl BeIpaKEHHsI KOHIIEHTPALIUN
PacTBOPOB.

5. Tunel xumuueckux peakuuil. OKUCIUTEIbHO-BOCCTAHOBUTEJIbHBIE
PEaKIIHH.
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6. YraeBoaopoabl, UX BUJbI, CBOWCTBA, IPUMEHECHHUE Pa3zpen 2. Opranuveckasi
7. [IpuponHbie UCTOUHUKHU yriieBogoponoB. IlpuponHeiii ras, HedTh. XHMHS
Cocras u nepepadorka HepTu. Ileperonka Hedru. HedrenponyxTe!
8. Kucnoponconepkamue  opranudeckue  Bemectsa:  CHupTH,
anbaeruabl, KapOOHOBbIE KHCIOTEL. CBOWCTBA, CTPOCHUE, 3HAYCHHE
U IPUMEHEHHE.
9. AmuHokucaotel. benku. CBoiicTBa, CTpOeHHE, 3HaYE€HUE U
IIPUMEHEHUE.
10. | XKupsl, yrnesoarl. CBOICTBA, CTPOEHNE, 3HAUEHUE U TPUMEHEHUE
No Tunosble 3agaHuA Tema
1. | IIpu nponyckanuu cepoBogopona oovemom 2,8 i1 (HopManbHbie yeioBust) | Pasaen 1. O0mas u
yepes u3ObITOK pacTBopa cynbdara meau (1I) obpaszosascs ocamnok HEOPraHHYEeCKAsA
Maccoit 11,4 r. Onpenenute BEIXOJ NPOAYKTa PEaAKLIUU XUMHS
2. | JaTb XapakTepUCTUKY XMMHUECKOIO 3JIEMEHTA C MOPSIIKOBBIM HOMEPOM
15 1 ero coeaMHEHUSAM MO MOJOKEHUIO B IEPUOANYECKON CUCTEME
snemeHToB . M. MeHpnesneesa U CTpPOEHUIO aTOMa.
3. | K50 r 30%-ro pactBopa nepokcuna Bogopoaa nodasmiu 100 T BOzbL
PaccuuTalitTe MacCoOBYIO JOJIIO BELIECTBA B MTOJIYUYEHHOM PacTBOPE.
4. | Harumure ypaBHEHUs! peakiMd B MOJIEKYJSIPHOH M MOHHOM (opmax, mpwy
MOMOIIA KOTOPBIX MOKHO OCYLIECTBUTD CICAYIOLIHUE IPEBPALICHUS
ZIlSO4 —>ZH(OH)2 - ZIlC12
5. | B cnenyroumx ypaBHEHHUSIX pacCTaBbTe KOA(PPUIHEHTH METOIOM
3JIEKTPOHHOTO DajlaHCca, YKAXKUTE OKUCIUTEIb U BOCCTAHOBUTED!
Al + 02 = A1203
6. | 3akoHYHTE YpaBHEHUS peakLUil B MOJIEKYJSIPHON U HOHHOMN (opmax:
NasS + ZnCl, =
7. | Onpenenute GopMyIy ajKeHa, €CIIH €ro IUIOTHOCTD MO BOAOPONY PaBHA Paszpnen 2
42. Opranunueckas
8. CocTaBbTe COKpalllEeHHBbIE CTPYKTypHbIE (HOPMYJIbl I  CIEIYIOIIUX XUMHs
BELIECTB!
a. 2-MeTUN-3-3TUNITEeKCaH,
6. 3,3-mMMeTHIINeHTeH-1;
B. 3-3Tun-4-OytunrenTtus-1.
9. | Cxkompko TpaMMOB KHCIOpPOAa HEOOXOMUMO [UIsl CIKWTAHUS METaHa
Mmaccoii 4 r?
10. | Hanumure ypaBHEHMsI peaklHil, C TIOMOLIBI0 KOTOPBIX MOXKHO

OCYIIECTBUTH CIIEAYIOLINE IPEBPAILEHHS:
Metan — XJOpMeTaH — XJIOPOEH30I — METHIOEH30J

Kpurepuu ouenku oudpepenyuposannozo s3auema
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—  «OTnu4HO» - TEOPETHYECKOE COMIEp’KaHHE Kypca OCBOEHO IOJHOCTHIO, 0e3 mpobesos,
yMeHHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOrPaMMOil yueOHbIE 3a/laHUs BBITTOJHEHBI, KA4€CTBO
UX BBITOJIHEHHSI OLICHEHO BBICOKO.

—  «Xopomuoy - TEOPEeTHYEeCKOe COAEPKaHHe Kypca OCBOEHO IOJIHOCTBIO, 0e3 Impodenos,
HEKOTOpble YMEHHs C(OPMHPOBAaHBI HENOCTATOYHO, BCE MPEOYCMOTPEHHBbIE NPOrpaMMol ydeOHbIe
3aJlaHMsI BBITIOJHEHBI, HEKOTOPBIE BUABI 3aJaHUH BBITIOJIHEHBI C OIIHOKAMH.

—  «YIOBIETBOPHUTENBEHO» - TEOPETHUUECKOE COAEp:kKaHHe Kypca OCBOEHO YAaCTUYHO, HO
npobenbl He HOCSAT CYIIECTBEHHOTO XapakTepa, HeoOXOoAuMble yMeHHs padoTel € OCBOEHHBIM
MaTepHajoM B OCHOBHOM C(OPMHpPOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTrPaMMOi OOyUeHHs
yueOHBIX 3aJJaHUI BBITOJIHEHO, HEKOTOPBIE U3 BBITIOJHEHHBIX 3aJaHUI COAEPIKaT OIIHUOKH.

—  «HeynoBierBopuTrenbHOY - TEOPETHUECKOE CONEPKAHNE Kypca HE OCBOSHO, HEOOXOIUMBbIe
yMeHHUs1 He ¢OPMHUPOBAHBI, BHITIOJHEHHbIE yIeOHbIEe 3a1aHNs 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
Ilepuonnueckuii 3aKOHH]
MePUOINUIECKasi CUCTEMY
JA. U Menneneesa.
Crtpoenue atoma

I'pynnossle auckyccuun

Kaxnast rpynmna o0y4aromux caoibKHa PEIIuTh
onHy npodJieMy, OCHOBBIBAsICh Ha 3HAHUHU
TEOPETUYECKOI0 MaTepuaia U NpeanoioKeHUN,
BBbIIBUTAEMBIX YJIEHAMH TPYIIIBL:

- 3aKOH paJuoaKTUBHOIO pacnaja.

- buonorudeckoe nencTBUe sACPHBIX U3TYYEHUMN.
- [TonsiTHe O KO3€ U3JTYUEHUS U CIOCOOBI 3aIUTHI
W3J1Yy4CHUI

Tema Ne 1.3.
CtpoeHue BerecTsa.
XUMHUYECKAS CBSI3b.

AHaIIU3 KOHKPETHOM
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 nepBoM sTane kaxkaas rpynmna u3y4aer u
XapaKkTepU3yeT OTENbHbIE KJIACChI YIIIEBOIOPOIO]
3aIOJIHSAS. CPABHUTENbHYIO TaOJHILy.

Ha BTOpOoM sTane - ananu3 o0mux npobyem:
NMPUMEHCHUE YITICBOAOPOAOB B IPOMBIINIJICHHOCTH

Tema Ne 2.3
Kucnoponconepxatue
OpPTraHUYECKHE

BCIICCTBA

I'pynnossle auckyccuun

OO6cy:xneHne BOnpoca:
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
JA. . 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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NNCT PETUCTPALUNW NSMEHEHNW N JOMNMOJTHEHUN

No Pa3nen paboueit KpaTtkoe cogepykaHue 13MeHeHWs/10MN0MHeHNS [Hata, Mognuce
n/n MporpavMvbl Ne mpoTokona npeAcesaress
3acegaHuA MK MK
Paboyast nporpaMma  y4yebHOW  AMCUMIIMHBLI  «XUMUSI»
aKTyanm3vpoBaHa. B pabouyto mporpammy BHECEHbI CriefytoLLye

VBMEHEHUS:
3 YC/10B/A B cB3M ¢ OGHOBMEHVEM  MaTepuasibHO-TexHUYeckoro 16.09.2020 .
PEA/IIBALIMIN obecriedeH st M. MarepuasibHO-TeXHYeCKoe — obecrieueHre [MpoTokosn Ne 1
YUEEHOU UMTaTb B HOBOW PeaKLMM;

ONCUNTTINHDBI KabvHeT EcTecTBEHHOHAYYHbIX JHCLHH/HH

YuebHasd aymaTopus s MPOBEAEHUS YYeOHbIX  3aHSTTUIA,
NPaKTUYECKUX N Nab0paTopHbIX 3aHATUA, A1S FPYMnoBbIX U
WHOVBULYaIbHLIX  KOHCY/bTaUMA, A9 TEeKyLLEro KOHTPOis U
MPOMEXXYTOUHOIA aTTeCTaLMN.

Pabouyee MeCTO MperogaBaTe/is: MepCoHasIbHbIA KOMMbLIOTED;
paboure MecTa 06yHatoLLMXCS, AocKa yHebHas!, yHebHas Mebesb;
Nabopatopusa Xvimmn

YuebHasA ayauTopus A8 NPOBeAeHNS YHEOHbIX, MPaKTUHECKUX U
TabopaTopHbIX 3aHATWA, 411 TPYMNMOBbIX U VHAVBALYATbHBIX
KOHCY/bTaUWiA, A TEKYLLEro KOHTPOMS W MPOMEXKYTOUHOM
arrecraLym.

Paboyee MeCTO MpenofaBaTesis: MePCOHa/IbHbLIA - KOMIBHOTEP,
pabouve MecTa 06yHaroLLMXCS, A0CKa yHebHas, y4HebHas Medesb;
MaKeT [eMOHCTPaUMOHHbIA  "'LleHTpudyra», TeMaTuU4ecKue
niaKatbl v Tabup;

Becb! TeXHUYeCKVe C pa3HoBeCaMU;

Becb! 3/1eKTPOHHbIE YUebHbIE 10 2 KT;

Becb! KBapaTHLE;

SKCMKATOpb |,

CyLLWIKN HaCTEHHbE;

KoNLKa ¢ BbITSDKKOM (4119 BbITshKHOTO Lukada Ne01380750),
(200*660*3500 MM;

Turnn apchopoBble H3KKMe Ne3;

LLikachb1 4ns nocyapb! 1 060pyLoBaHNS;

Llikath 4na xpaHeHWs] XMMUYECKUX peakTveoB, (450*%900*2100
MM.);

LLikathb1 CyLLWMBbHBEE;

LLynNLb1 TUreNbHLE;

LLIKach BbITSHKHOM C MOVKOIA;

HapactaBka ana cTora;

BuckosnmveTpbl BIDK;

CrproBku CJ1-2
3 YCJ10B/A B CB3M C 3aK/MOYEHMEM KOHTPaKTOB CO  CTOPOHHMMKM  16.09.2020 .
PEA/IVIBALIMIN MIEKTPOHHbIMM  GVG/MOTeUH MM cucTemam  “HOpaiiT”  [Mpotokon Ne 1
YUEBHOU (Ooroeopbl FOpaiit SBC  wwwwi.biblio-online.ru  No/l-1096-18,

ONCUMMINHBI No/1-1097-18), “BOOK.RU” (dorosop KHOPyc Meava 3BC
BOOK.ru Ne18493307/4-1093-18) n. YuebHO-METOAMHECKOE U
MHhopMaLIoHHOe 0becrieyeHMe peasivzaLmn MporpaMmvibl YUTaTb
B HOBOW pefaKUmm:

OCHOBHbI€ HCTOYHHKH:

1  KammHckumiA, B. A OpraHndeckast xvmmst B 2 4. Yactb 1
[OnekTpoHHbIA  pecypc] :  Yy4eObHMK Ons CpeaHero
npodeccoHanbHOro 0bpazoBaHMs / B. A KamHeKuiA, — 2-
e m3d., mcip. u gon. — Mockea : Baatenscteo HOpairr,
2019. — 287 ¢. — (MpodheccroHanibHOe 0bpa3oBaHKe). —
ISBN 978-5-534-02909-3. — Pexxim goctyna: https://biblio-
online.r’Yhcode/437950

2. KavmmHckuin, B. A, OpraHndeckast xvmmst B 2 4. Yactb 2
[OnekTpoHHbIA  pecypc] @ YY4ebHMK  gns cpeaHero
npodeccroHasbHoro 0bpasoBaHns / B. A KaMyHCKUIA. — 2-
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3 YC/OB/A
PEA/IMBALINA
YYEEHOW
OVCLMMINHBI

e w3, ucrp. u gon. — Mockga : V3patensctBo HOpair,
2019. — 314 ¢. — (MpodheccroHabHOe 0bpasoBaHKe). —
ISBN 978-5-534-02912-3. — Pexxim goctyna : https://biblio-
online.r/¥bcode/437951

CysopoB, A B. O6LLaA 1 HeopraHn4ecKas XyuMns B 2 T. Tom
2 [OneKTpoHHbIA pecypc] : YYeBHUK Ans  CpPedaHero
npodeccuoHanbHoro obpasosaHns / A. B. Cysopos, A. B

Hukonbckuin,. — 6-e u3d., wvenp. u gon. — MockBa
VBpatenbctBO  HOpaniT, 2019, — 378 ¢ —
(MpodreccroHanbHoe obpasoBaHMe). — ISBN 978-5-534-
02182-0. — Pexxum JocyTna: https://biblio-

online.ru/bcode/437404

JononHUTENbHbIE HCTOUHHKH:
KammHckuia, B. A OpraHuyeckast XvMMst  © TecTOBble
3afaHu1A, 3a1a4K, BONPOChI [MeKTPoHHLIM pecypc] : ydebHoe
nocobue s cpeaHero NPoteccroHasIbHOro 0bpasoBaHns /
B. A KavmHckuiA. — 2-e m3g,., mcnp. 1 gon. — Mockea :

VepatenbctBO  HOpaiT, 2019, — 289 ¢ —
(MpodeccroHanbHoe 06pasoBaHne). — ISBN 978-5-534-
02899-7. — Pexmm Joctyna: https://biblio-

online.r'¥bcode/437953
MetpoBckas, H. A Xumua [IMeKTpoHHbIA  pecypc]
npakmkym [gna CIMO] / H. A TMetpoBckasd ; MITY. -
MarnuToropck : MIFTY, 2017. - 1 aneKTpoH. onT. auck (CD-
ROM). - Pexxum JocTyna:
https ://magtu. informsystema. ru/uploader/fileUpload?name=S
123 .pdf&show=dcatalogues/5/8806/S123 .pdf&view=true. -
MaKpooObEKT.
CaeHko, O. E Xumma . YuebHUK [AIAKOIVIEMKEN.
O6LeobpazoBaTe/ibHasi MoArotToBka [TekcT] @ y4ebHUK ans
Cro / O. E CaeHko. - PoctoB-Ha-[loHy : deHuKe, 2018. -
283 c. - ISBN 978-5-222-29752-0

B cB®M ¢ OOHOB/EHMEM  MaTepUasibHO-TEXHUYECKOTO

obecriedeHnss n. [porpamMmHoe obecriedeHne U VHTepHeT-

pecypehbl YATaTL B HOBOM pefaKLmn:

KabvHeT EcTeCTBEHHOHAYYHbIX AHCLHH/THH

MS Windows (nognmcka Imagine Premium) gorosop [-1227-18

ot 08.10.2018, cpok gericTeus: 11.10.2021;

Calculate Linux Desktop cBo6oaHO pacnpocTpaHsiemoe 1O

(https:/Amawv.calculate-linux.org/ru/), CpoK AeCTBMA: 6CCPOYHO;

MS Office Ne135 ot 17.09.2007, CpOK AeiACcTBMSE: 6ECCPOYUHO;

7 Zip cBobogHo pacnpoctpaHsiemoe (https: //iwww.7-zip.org/),

CPOK AeVCTBUSA: 6ECCPOYHO;

Na6opaTopust XHMHH

MS Windows (nognmcka Imagine Premium) gorosop [-1227-18

ot 08.10.2018, cpok gericTeus: 11.10.2021;

Calculate Linux Desktop cBo6ogHO pacnpocTpaHsiemoe MO

(https:/Amaw.calculate-linux.org/ru/), CpoK AeCTBUS: 6CCPOYHO;

MS Office Ne135 ot 17.09.2007, CpOK AeCTBUS: GECCPOUHO;

7 Zip cBobogHo pacnpocTpaHsiemoe (https: //www.7-zip.org/),

CPOK JelACTBUS: 6ECCPOYHO.
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