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ITosicHuTeNbHAA 3anICKA

Kypc BHeypouHoit gestenbHOCTH « MHOTOMMKAs XUMUS TpeIHa3HaueH JUIs ydamuxcs 11-
X KJIacCOB M paccuuTaH Ha 34 yaca (1 gac B Henemo).

OCHOBHOH aKIIEHT IpU pa3pabOTKE MporpamMmbl Kypca JAENIaeTcsl Ha PEIIEHUU 3a1ad Io
omokam: «OOmas xumus», «Heopranmueckas xumusi», «Opranudeckas xumus». Ocoboe
BHUMAHHUE YJENsIeTCd METOAMKE pPEelIeHUs 3ajad 2 4YacTH IO KOHTPOJIbHO- U3MEPHUTEIbHBIM
Matepuanam EI'D.

Iean kypcea:

- pa3BUTHE TO3HABATEIBLHON ACATEIBHOCTH YYAIIMXCS Yepe3 aKTHBHBIE (POPMBI U METO/IBI
oOyueHus;

- pa3BUTHE TBOPUYECKOTO MOTEHIIMAIA yYalllUXCsl, CTIOCOOHOCTH KPUTHYECKH MBICIIUTB;

- 3aKpeIIeHUe U CUCTEMaTH3alusl 3HaHUI yJaluxcs 1o XuMuu;

- o0y4yeHHe ydJalluxcsi OCHOBHBIM MOJXOJaM K PEUICHHIO PACUETHBIX 337ay MO0 XUMUH,
HECTaH/IaPTHOMY PEIICHUIO MPAKTUYECKUX 3a]au.

3anayu kypca:

— TOJrOTOBUTH BBIITYCKHUKOB K €JUHOMY I'OCYAapCTBEHHOMY JK3aMEHY 110 XUMUH;

— pa3BUTh YMEHHUS CaMOCTOSTEIBHO paboTaTh C JIUTEPATypoOil, cUCTEeMaTH4YEeCKH 3aHUMAaThbCs
pelieHreM 3aaad, paboTaTh ¢ TECTAMH Pa3IMYHBIX TUIIOB;

—  BBISIBUTh OCHOBHBIE 3aTPYAHEHUSI U OMIMOKU MPH BBINOJHEHUH 3aanuid EI'D o xumuu;

— HAY4YMTh NpHEMaM PELIEHUs 3a/1a4 PA3JINYHbIX THUIIOB;

— 3aKpeNuTh TEOPETUYECKUE 3HAHUS IIKOJBHUKOB 10 Haubojee CIO0XKHBIM TeMaM Kypca
001116, HEOPraHUYECKON U OPraHUIECKON XUMHH,

— CIocoOCTBOBaTh  MHTErpalMyM 3HAHMH  ydalluxcs IO  IpeAMeTaM  eCTECTBEHHO-
MaTeMaTH4ECKOIO [IUKJIA IPX PELICHUH PACUETHBIX 33134 110 XMMUH;

— TPOJAOJIKUTH (POPMHUPOBAHNE YMEHUS aHATU3UPOBATh CUTYALMIO U AEIaTh IPOrHO3BI.

TemaTuyeckoe NJIAHNPOBAHME 110 BHEYPOUHOM AeSITEJIbHOCTH
«MHOTroUKast XMMHSI»

Ne IH IKO.III/I'-leCTB
anMeHOBaHMe Pa3/leioB U TeM
n/n 0 4acoB
1 CTpyKkTypa KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuanoB EI'D mo xumun. n
' OCOOEHHOCTH CaMOCTOSTEILHON TOATOTOBKHY MIKOJIBHUKOB K EI'D.
Opranndeckas XUMHS.
2. 10
3. Heoprannueckas xumus. 10
4, TeopeTndeckre ocHOBBI XUMuU. OOIIast XUMUSL. 8
5. (0O600111eH1Ee U TOBTOPEHHE MaTepraia 3a NIKOJIbHBIN Kypc XUMUH. 6
lToro 35

Conepxxanue BHEYPOUHOI 1eATEIbHOCTH

Tema 1. CTpykTypa KOHTPOJILHO-H3MepHUTEJbHbIX MaTepuanos EI'D mo xummum.
OcCo0eHHOCTH caAMOCTOSITEIbHOM MOAT0TOBKH IIKOJIbHUKOB K EI'D (1 vac)

Cnemuduxanus EID nmo xumun. Ilnan sk3ameHanmoHHoi pabotel EI'D mo xumum.
(ITPMJIOKEHMUE k cnemudukanuu). Koaudukatop s1eMeHTOB coaepKaHUsS MO XUMHUU JUIS



cocraBienuss KUMos EI'D. KonTponbHO-u3MepuTenbHble MaTepuaisl mo xumun 2022-2023 r.
(aHaNM3 TUIUYHBIX OLIUOOK).

Xapakrepuctuka cojepxanus 1 gactu EI'D mo xumun. XapakTepucTuka cojepkanus 2
yactu EI'D no xumumu.

Tema 2. Oprannueckas xumus (10 yacoB)

2.1. Yenes00opoowi

Teopuss CTpOEHMsS OpPraHMYECKUMX COEIMHEHHMH. HM3omepus — CIpyKTypHas W
MPOCTPAHCTBEHHAs. [ OMOJIOTH U TOMOJIOTUYECKUH P,

Tume! cBsi3eil B MOJIEKyJIaX OPraHUYECKUX BemlecTB. | mOpuam3anus aTOMHBIX OpOUTamei
yraepona. Pagukan. @yakuuonansHas rpynmna. Kinaccudukanus 1 HOMEHKIATypa OpraHuIeCKUX
COCIMHEHU .

XapakTepHble XUMHUYECKHE CBOMCTBA YIJI€BOJAOPOAOB: aIKAHOB, IIUKIOAIKAHOB, AJIKEHOB,
JMEHOB, aJKWHOB. IIpupo/HBIE HMCTOYHHKM YIIE€BOAOPOJOB, HUX THepepaboTka. MexaHU3MbI
peakuuii npUCOEeIMHEHHsT B opraHudeckor xumuu. lIpaBuno B.B. MapkoBHMKOBa, NpaBHIIO
3aifeBa A.M.

XapakTepHble XHMHUYECKHE CBOMCTBa apoOMaTHYECKHX YIJIEBOJOPOJAOB: O€H30J1a U
ToJyoa. MexaHu3MBbI peaKIuil JeKTPO(GUILHOTO 3aMEIICHUS B OPTaHMYECKUX PEaKIIHIX.

BricokomonekynspHble coeauHeHus. Peakuuu mnonmMepu3aluyd U TOJMKOHJIEHCAIUH.
[Tonumepsl. [1nacTmaccel, BOJIOKHA, KaydyKH.

2.2. Kucnopoodcooepoicawjue opeanuieckue coeOUHeHuUs

XapakTepHble XHMHYECKHE CBOWCTBA MpPEAENTbHBIX OJHOATOMHBIX M MHOTOATOMHBIX
CIUPTOB, eHosa. XapakTepHble XMMHUUECKUE CBOMCTBA ajbAETUIOB, IPEICIbHBIX KapOOHOBBIX
KHCJIOT, CJIOXHBIX 3(QupoB. buonornueckn Ba)KHbIE BEIIECTBA: YIJIEBOJbI (MOHOCaXapupbl,
Jcaxapu/ipl, MosMcaxapuiabl). Peakuuu, moaTBEpKIarollMe B3aMMOCBSI3b YIJIEBOJOPOJOB U
KHCJIOPOJICOAEPKAUX OPraHUYECKUX COCAMHEHUM.

Opranuyeckre COEAMHEHHUS, COJepallhe HECKOJbKO (YyHKIHOHAIbHBIX. OCOOEHHOCTH
XUMUYECKUX CBOMCTB.

2.3.  Azomcooepoicawue  opeaHudeckue - COeOUHeHus U  OUONO2UYeCKU  BaAJICHbIE
opeanuyeckue seujecmed

XapakTepHble XHMHYECKHE CBOWCTBA Aa30TCOJAEPKAIIUX OPraHUYECKUX COEIUHEHMI:
aMUHOB M aMHUHOKHCIOT. buojormuecku BakHbIE BEIIECTBA: JKUPBI, OCNKH, HYKICHHOBBHIE
KUCIIOTHL. ['opMoHBI. @epMeHThI. MeTamiopraHu4ecKue COeIMHEHMS.

2.4. Pewenue npaxkmuueckux 3adau no meme: «Opzanuueckas xumusy (no
mamepuanam KHMoe EI'3 2021, 2022 22.)

Haxoxnenue wmonekynsapHoil Qopmynbl BemiecTBa. ['eHeTnyeckass CBSI3b  MEXKAY
HEOPraHMYECKMMHU M OPraHMYECKMMH BelIeCTBaMU. |'eHeTHueckas CBsI3b MEX]Y OCHOBHBIMU
KJIacCaMH HEOPraHMYeCKHX BelecTB. KayecTBEHHbIE pEAKIUMU Ha HEKOTOpble KJIACChl
OpPraHMYECKUX COCAWHEHUHN (alKeHbI, alKaHbl, CIUPTHI, albJCTUIbI, KapOOHOBHIE KHUCIOTHI,
yriaeBobl, Oenku). UnenTudukanus opraHn4eckiux CoeTMHEHU.

Tema 3. Heoprannueckast xumus (10 gacos)

3.1. Xapakxmepucmuka memanios 21agHulX NOOZPYNN U UX COeOUHEHUl

OOmiast xapakTepuUCTHKa MeTauloB TnaBHbIX nojarpynn I[-III rpynm B cBsf3u ¢ ux
MIOJIOKEHUEM B IEPUONUYECKON cucTeMe XuMuueckux oanemeHToB JI.MI. Menneneea u
0COOEHHOCTH CTPOEHMSI X ATOMOB.

XapakTepHble XUMHUYECKHE CBOWCTBA IPOCTBIX BELIECTB U COCAMHEHUM METAJUIOB -
LIEJI0YHBIX, LIEJIOYHO3EMENbHBIX, ATFOMUHU.

3.2. Xapakxmepucmuka HeMemainnos 21a6HbIX NOOZPYNA U UX COeOUHEHUL

OOmiast xapakTepUCTHKa HEMETaJUIOB TiaBHbIX moarpynn IV-VII rpynm B cBs3M ¢ HUX
[IOJIOKEHUEM B IEPUOJUYECKOM cHUCTeMEe XMMHuYecKuX osiaemeHTtoB JIM. Menzaeneesa u
0COOEHHOCTSIMH CTPOCHUS UX aTOMOB.



XapakTepHble XMMHUYECKHME CBOMCTBA IPOCTBIX BELIECTB U COCAUHEHUN HEMETAIIOB -
BOJIOPO/1a, TAJIOTEHOB, KUCIOPO/Ia, CEphl, a30Ta, (hochopa, yriaepona, KpeMHUSL.

3.3. Xapakmepucmuxa nepexoOHvlX 3]1eMeHmo8 U uUx coeOuHeHull

XapakTepucTUKa IEpPEXOJHBIX JJIEMEHTOB — MEIW, LHMHKA, XpoMa, XKejle3a 10 HX
IIOJIOKEHUIO B IEPUOJUYECKOM CHUCTeME XHMMHMUYeCKuX »dieMeHToB JI.MI. Mengaeneesa u
0COOEHHOCTSIM CTPOSHHSI UX aTOMOB.

XapakTepHble XUMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB M COCAUHEHUHN IEPEXOHBIX
METaJJIOB — ME/IM, IUHKA, XPOMa, JKeJIe3a.

3.4. Pewenue mpenupogounvix 3adau no meme: «Heopeanuueckaa xumusay (no
mamepuanam KHMoe EI'D 2021, 2022 22.)

Pacuersr: mMaccel (0ObeMa, KOJIMYECTBA BEIECTBA) MPOIYKTA PEAKIUU, €CIU OJHO U3
BEIIECTB JIaHO B BHJIE pacTBOpa C ONpPeeIEHHON MacCOBOM J0JI€il paCTBOPEHHOIO BELIECTBA.

Pacuersr: MaccoBoil minn 00BEMHOUM JOJU BBIXOJA MPOJIYKTa PEAKIUU OT TEOPETUUECKU
BO3MOXHOro. Pacuersl: MaccoBol g0oiM (Macchl) XMMHMYECKOTO COEAMHEHHUS B CMECH.
Omnpenenenue pH cpenbl pacTBOpOM COJIEH.

'enernueckass cBsI3b MEXJIYy OCHOBHBIMHU KJacCaMH HEOPraHMYECKHX COEAMHEHUH.
KauecTBeHHBIE peakIMi Ha HEOPraHUYECKUE BEUIECTBA U UOHBI.

Tema 4. TeopeTuueckue ocHOBbI XuMuu. O0masi xumusi (8 yacon)

4. 1. Xumuueckuti s1emenm

CoBpeMeHHBIC MPECTaBICHUS O CTpoeHHH atoma. CTpoeHHE AIIEKTPOHHBIX 000JI0YeK
aTOMOB DJIEMCHTOB TMEPBBIX YETHIPEX MEPHOJIOB: S-, P- © d-3JIeMEHTHL. DIIEKTPOHHAS
KoH(purypauust aroma. OCHOBHOE U BO30YX/I€HHOE COCTOSTHHE aTOMOB.

[lepuonnueckuii 3aKOH M MEpUOJUMYECKass CHUCTeMa XUMHUYEeCKuXx siementoB JI.M.
MenneneeBa. Pamuychl aTOMOB, WX TMEPUOJUYECKHE HM3MEHEHUS B CHUCTEME XUMHUYECKUX
3JIEMEHTOB. 3aKOHOMEPHOCTH U3MEHEHUSI XUMUYECKUX CBOMCTB DJIEMEHTOB M UX COCAMHEHUM 10
nepuosiaMm u rpynnam. [ToHsTHE 0 paAMOAKTUBHOCTH.

4.2. Xumuueckas césa3b u cmpoenue eujecmea

KoBanenTHass Xumudeckass CBs3b, €¢ Ppa3sHOBHIHOCTH (TIOJIApHAs W HEMOJspHas),
MEXaHU3Mbl 00pa30BaHMs. XapPaKTEPUCTHKHA KOBAJICHTHOW CBS3M (IJIMHA W DHEPTUS CBS3H).
HNonnas cBsa3b. Metamnueckas cBa3b. Bonopoanas cBsi3b.

DIIEKTPOOTPUIIATEILHOCTh. CTENEeHb OKUCICHUSI U BAaJIECHTHOCTh XMMUYECKUX 3JIEMEHTOB.
BemecTtBa MOJIEKYJISAPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS. 3aBUCUMOCTh CBOMCTB BEIIECTB OT
0COOEHHOCTEH MX KPUCTAITMYECKOM PEIIETKH.

4.3. Xumuueckue peaxyuu

4.3.1. Xumudeckass KHHETHKA

Knaccudukanus xumudyeckux peakiuid. TemmoBoit 3PQexkT XUMHUYECKON peakIuu.
Tepmoxumuueckue ypaHeHHs. CKOPOCTh peakliy, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAaKTOPOB.

OO6patumbie 1 HEOOpATUMBIE XMMUYECKHE PEaKIMi. XUMHUUYECKoe paBHOBecue. CMelieHre
XUMHUYECKOTO PAaBHOBECHSI O] ICUCTBUEM PA3TMYHBIX (PAKTOPOB.

4.3.2. Teopusi 3JIEKTPOTUTAUECKON AUCCOIIUALINHI

DNEKTPONUTHYECKAsT JUCCOLMALUS DIIEKTPOJIUTOB B BOJHBIX pacTBopax. CuibHBIE U
ciabbie ANEeKTPOIUTHI. Peakiu noHHOTO 0oOMeHa.

XapakTepHble XUMHYECKHE CBOWCTBA OKCHJIOB: OCHOBHBIX, aM(pOTEpPHBIX, KHCIOTHBIX.
XapakTepHble XMMHUYECKHE CBOIMCTBA OCHOBAHHMHA M aM(OTEPHBIX THAPOKCHAOB. XapaKTepHbIC
XUMUYECKUE CBOMCTBA KHUCJIOT. XapaKTepUCTUKAa OCHOBHBIX KJIACCOB HEOPraHMYECKHX
COEJIMHEHUH ¢ MO3ULIMU TeOpUH IeKTposuThyeckoi auccouuanuu (TD/T).

XapakTepHble XUMUUYECKUE CBOMCTBA COJIEH: CPETHUX, KUCIIBIX, OCHOBHBIX; KOMIIJIEKCHBIX
(Ha mpuMepe COoeNWHEHUW aNOMUHUS W IUHKA). ['uaponu3 coneit. Cpena BOJHBIX PacTBOPOB:
KHCIasg, HelTpanbpHad, menouHas. Bomgopoausiii nokasarens (pH). Muaaukatopel. Onpenenexue
XapakTepa cpeiibl BOJHBIX pAaCTBOPOB BEIIECTB.

4.3.3. OKUCTUTENBHO-BOCCTAHOBUTENbHBIE PEAKIUH.



Peakimu OKMCIUTETHPHO-BOCCTAHOBUTEINIbHBIC, X Kiaccupukanus Koppos3usi MeTamioB u
CHOCOOBI 3aIIUTHI OT He¢. DJIEKTPOJIM3 PACIUIaBOB U PACTBOPOB (COJCH, IMENOYeH, KHCIOT).
PeaKHI/II/I, MOATBCPIKAAOIIUC B3aMMOCBA3b PA3JIMYHBIX KJIACCOB HCOPraHUICCKUX COGI[I/IHGHI/If/’I.

4.4. Pewienue mpenupogounvix 3adau no meme: «Teopemuueckue o0cHO6bl XUMUU.
Oo6wasn xumusny (no mamepuanam KHMoe EI'D 2021, 2022 22.)

Brrancienne Macchl pacCTBOPEHHOTO BEIECTBA, COJACPIKAIIETOCS B OINMpPEIeICHHONH Macce
pacTBopa C W3BECTHOW MAaccoBOW mojeil. Pacderbl: 0OBEMHBIX OTHONICHWH Ta30B MIPH
XAMHYECKUX peaknusx. Pacdersl: TeruioBoro 3¢¢ekra peakmuu. Pacdersl: MaccoBOW 0JM
(Maccbl) XMMHYECKOIO COEQUHEHMsT B cMecd. Hamucanue ypaBHEHUH OKHUCIHTENbHO-
BOCCTAHOBHTEJBHBIX PEaKIMii, pacCTaHOBKA KOA(PPHUIIMEHTOB METOAOM JIEKTPOHHOTO OaslaHca.

Tema 5. O6001IeHHEe ¥ IOBTOPEHHE MaTepHaJjia 3a KypcC IKOJAbHBII XuMuu (6 yacoB)

OcHoBHbIEe MOHATHS W 3aKoHbl Xxumuu. Ilepuoanueckuit 3akon JI.M1.MenneneeBa u ero
¢uznueckuit cmpici. Teopust crpoenns oprannueckux Bemects A.M. bytnepoBa u oco0eHHOCTH
OpraHMYecKux coennHeHui. OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUN B HEOPraHUUYECKON 1
OpraHMyYecKod XuMuu. ['eHeTHueckas CBsS3b MEXIy HEOPraHMYEeCKUMH U OpPraHUYECKUMU

COEIMHEHUSIMH. DKCIIEPUMEHTAIbHbIE OCHOBBI OPraHMUECKON M HEOPraHMYECKON XUMHUH.
PaGota ¢ koHTpONIbHO-U3MEpUTENBHBIMU MaTepuaiamMu EI'D no xumuu.

Hmoeoswiti konmponw 6 hopme EI'D.

KaHeHHaPHO-TeMaTI/I‘IeCKOC IJIAHUPOBAHUE

Konnde- Jara ) NpoBeAeHN s
Ne 3aHATHI
HanmeHoBaHMe pa3/ie/ioB U TeM CTBO
n/n Ilnanu- DaKTH-
4acoB
pyemasi yeckas
1 Crpykrypa KOHTPOJIbHO-U3MEPUTEJIbHbIX 14
marepuasoB EI'D mo xumum. OcobOeHHOCTH
CaMOCTOSITEJIbHOM NOATOTOBKH IIKOJLHHKOB K
EI'D.
11 CrpykTypa KOHTPOJIBHO-U3MEPHUTEIILHBIX 1
MarepuaioB. TUNOBBIE OMMUOKH TPHU BBHITIOJHEHUU
3agaauid EI'D nmo xumun. OcoOeHHOCTH ITOATOTOBKA
K 9K3aMCHY.
2 Oprannyeckasi XuMust 10y
2.1 Teopuss CTpPOCHHsI OpPraHUYECKUX COCAUHEHUH. 1
H3omepus.
2.2 VYriaeBoiopo/ibl — ajKaHbl, aJKEHbI, UKIOAIKAHBI, 1
AJKHHBI, AJIKaJUEHEI.
2.3 Pemenue 3agau  mo  TeMe: «IIpenenpHbIC 1
YTIEBOIOPOIBDY.
24 Pemienne 3amau  mno Tteme: «HempenenbHble 1
YTIEBOIOPOIBDY.
2.5 ApOMaTH4eCcKUe yriieBOJOPOIBL. 1
2.6 Kucnopoacoaep:xaiiue opraHu4eckue COCTUHEHHS 1
(cpaBHUTENBHAS XapaKTepHUCTHUKA CIIUPTOB,
QJIbJIETHJIOB ¥ KapOOHOBBIX KHUCIIOT).
27 Pemenue 3amau. 1
2.8 Pemenne 3amay. 1
2.9 A3oTcoJiepKalllie OpPraHUYecKHe COEIUHEHHUS U 1
OMOJIOTHYECKH Ba)KHBIE BEICCTBA.
2.10 Pemenne 3agay. 1




3 Heoprannyeckasi Xumus 104

3.1 XapakTeprucTUKa METAJIOB TJIABHBIX MOATPYII U UX 1
COCIUHCHU.

3.2 Pemenne 3amau  mo Tteme: «lllenmounbie u 1
[[E€I0YHO3EMEIIbHBIE AJIEMEHTHl M HX COCIUHEHHS,
AIIFIOMUHUN M €T0 COCOUHCHUS.

3.3 XapakTeprucTHKa HEMETAJIOB TJIABHBIX MOITPYII H 1
WX COCIMHEHUH (TaJIOTEeHBI, TIOJrPYIa KUCIOPO/a,
BOJIOPOJ).

3.4 Pemenne 3amaa mo Teme: «l aaoreHn». 1

3.5 Pemenne 3amgau mo teme: «lloarpynma kuciopona, 1
BOJIOPOJI».

3.6 XapakTeprucTHKa HEMETAIIOB TJIABHBIX MOITPYII H 1
WX COeIMHEHWU (MOArpymma a30Ta, MOATPYIIIa
yIIIepo/ia).

3.7 Pemenue 3agau o teme: «Iloarpymnmna azoray. 1

3.8 Pemenne 3amgau mo reme: «lloarpynmna yriepoaay. 1

3.9 XapakTepruCTHKa METAIUIOB MOOOYHBIX MOATPYII H 1
UX COCTMHCHUI.

3.10 Pemenne 3amau mo Teme: «XapakTepHCTHKa 1
METAJUTOB TIOOOYHBIX TOTPYIT U UX COCTUHEHUID.

4 Teoperudeckne 0CHOBbI XuMHHU. O01IasA XUMHS 8u

4.1 XUMUYECKUH 2JIEMEHT M XUMHUYCCKAs CBSI3b. 1

4.2 Pemenune 3agau mo teme: «XUMHAYECKUN DIIEMEHT U 1
XUMHUYECKasl CBI3bY.

4.3 XuMH4YecKasi KHHETHKA. 1

4.4 Pemrenue 3amay o teme: « XUMHUYECKast KHHETUKAY. 1

4.5 Teopust MEKTPOJUTUUECKON JTUCCOIHAITIH. 1

4.6 Pemenune 3a1ay I10 TEME: «Teopus 1
ANEKTPOJUTUUECKON JTUCCOIHAITII).

4.7 OKHCIIUTEITbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. 1

4.8 Pemenne 3amau  no Tteme:  «OKHUCIUTEILHO- 1
BOCCTAHOBUTEIILHBIC PEAKITUI).

5 O0o0menne W TMOBTOpPeHME MaTepuaja 3a 64
HIKOJbHBIH KYpC XMMHUH

51 O06o001menrne Matepuaia Mo TeMe MIKOJIBHOTO Kypca 1
«O0mass XuMus» - pEIIeHHE CIIOXKHBIX 3ajad,
paz00p THIMUYHBIX OITHOOK.

5.2 O6001menne Marepualia Mo TeMe MIKOJIBHOTO Kypca 1
«Heopranuyeckass XUMHUS» - PEIICHHUE CIIOXHBIX
3aja4, pa300p TUIIMYHBIX OMIMOOK.

5.3 O06o001menrne Marepraia Mo TeMe MIKOJIBHOTO Kypca 1
«Opranuueckasi XUMHsD» - pellIeHUe CII0KHBIX 3a/1a4,
pa300p TUMHYHBIX OLTHOOK.

5.4 Hmozosuwiii konmpons 6 popme EI'D. 1

5.5 Hmozosuwiii konmponv 6 popme EID. 1

5.6 Umoeosviii konmponws 6 popme EID. 1




Tpeﬁonamm K YPOBHIO MMOATOTOBKH BLINIYCKHUKOB II0 pe3yJibTaTaM 0CBOCHUA
NnmporpaMmmbl BHeypquOﬁ JeITeJJbHOCTH «VIHOroJIMKash XUMHU»

3uamos/llonumamo:

Basxcnennmue xumuueckue nonamusn

- BBIABJIATH XapaKTEpHbIE NMPU3HAKU NOHATUMN: BEIECTBO, XUMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, OTHOCHUTEJIbHbIE ATOMHBIE M MOJIEKYJISIPHbIE MacChl, MOH, H30TOIbI, XUMUYECKAs
CBSI3b, DJIEKTPOOTPULIATEIBHOCTh, BAaJEHTHOCTb, CTEIEHb OKHCIIEHHUS, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIM  00bEM, BEILECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJISPHOTO CTPOEHHUS, PaCTBOPHI,
AJIEKTPOJIUTHI U HEIEKTPOJIUTHI, JIEKTPOJIUTUUECKAS TUCCOLMALINS, THAPOIN3, OKUCIUTENb U
BOCCTaHOBUTEJIb, OKHCIEHUE U BOCCTAHOBJIEHHE, AIEKTPOJIU3, CKOPOCTh XUMUYECKOW pEeaKklny,
XMUMHMUYECKOE PaBHOBECHUE, TEIMJIOBOW A(PQPEKT peaklnu, YriIepoJHbIM CKeneT, pyHKIUOHaIbHas
rpymmna, U30Mepusi U TOMOJIOTHS, CTPYKTYpHAsl U IPOCTPAHCTBEHHAs. U30MEpHs, OCHOBHBIE THUIIbI
peaKkuuii B HEOPraHMYECKOW U OPraHUYECKON XUMHH;

- BBISIBJIATH B3aMMOCBS3HM MOHSATUH, MCIIOJIb30BaTh BaKHEHIINE XUMHUECKUE MOHATUS IS
00BsICHEHUS OTAENbHBIX (JaKTOB U SIBJICHMUIA;

- IPUHA/AIEKHOCTh BEIIECTB K PAa3JIMYHBIM KJIaccaM HEOPraHWYECKUX COCTMHEHU;

- TOMOJIOTH, U30MEPBbI;

- XUMUYECKHE peaklii B OpraHnYeCcKON XUMUH.

OcHosHble 3aKOHbL U MeopUU XUMUU:

- TIPUMEHATh OCHOBHBIE MOJIOXEHUS XUMUYECKUX TEOPUH (CTPOCHHSI aToMa, XUMUYECKOU
CBSI3U, DJICKTPOJMTUYECKOW IUCCOLMAIMM, KUCIOT W OCHOBAaHWH, CTPOCHHS OPraHUYECKHX
COCTMHCHUH, XUMUUECKOW KMHETUKHU) JJIsI aHAJIN3a CTPOCHHS M CBOMCTB BEIIECTB;

- IOHUMAaTh TPAHUIIBI MPUMEHUMOCTH YKa3aHHBIX XUMHUYECKUX TEOPHUIL;

- moHumath cmbici Ilepuoanmdeckoro 3akona J[.M. MenaeneeBa u MCMOIb30BaTh €ro s
KaueCTBECHHOTO aHajin3a W OOOCHOBAHHS OCHOBHBIX 3aKOHOMEPHOCTEH CTPOCHHsI aTOMOB,
CBOMCTB XMMHUUYECKHUX DJICMEHTOB U NX COCITMHCHUM.

Bascueimue eeuiecmea u mamepuaibl

- KJ'IaCCI/I(bI/II_[I/IpOBaTB HCOPraHNM4eCKUEC W OPraHUYCCKHUE BCIICCTBA IO BCEM HU3BCCTHBIM
KJ'IaCCI/I(bI/IKaI_[I/IOHHI)IM IIpU3HAKaM;

- OOBSCHATH O6YCJ'IOBJ'ICHHOCTB IMPAKTUYCCKOro IPHUMCHCHHA BCIICCTB HX COCTaBOM,
CTPOCHHUECM U CBOﬁCTBaMH;

XapaKTCPHU30BATh IIPAKTUYICCKOC 3HAUYCHUC JAaHHOI'O BCIICCTBA,

- OOBSICHATH O6H_II/IC CIIOCOOBI U IMPUHIHUIIBI ITOJTYUCHUSA HanoOoJiee BaXKHBIX BCIIICCTB.

Ymemon:

Ha3zvieamv usyuennvle eeujecmeéa N0 MPUBUAILHOU  UAU  MEHCOYHAPOOHOIU
HOMeHKamype.

Onpeodenamuv/Knaccugpuyuposams:

- BAJIGHTHOCTD, CTETIEHb OKUCIICHUS XUMHUYECKHUX 2JIEMEHTOB, 3aps/Ibl HOHOB;

- BUJI XMMHUYECKUX CBsI3€i B COCTMHEHUSIX U THI KPUCTAITUYECKOM PEIIETKH;

- MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIT,;

- XapakTep cpelbl BOJHBIX PACTBOPOB BEIIECTB;

- OKHCITUTEIb U BOCCTAHOBUTEID;

- MPUHAAJIC)KHOCTh BEIIECTB K Pa3jIMYHBIM KJIacCaM HEOPraHWYECKUX M OPraHUYEeCKHX
COCJIMHEHUH;

- TOMOJIOTH ¥ U30MEPHI;



- XUMUYECKHE PEaKLUU B HEOPraHUYECKON U OpPraHMYeCKON XMMUU (0 BCEM U3BECTHBIM
KJIacCU(UKAITMOHHBIM MTPU3HAKAM).

Xapaxmepu3zoeamp:

- S, p u d-3;memMeHTHI 1o uX moJiokeHuto B [lepuoanueckoit cucreme J1.11. MeHneneena;

- 00IIHMe XMMHYECKUE CBOMCTBA MPOCTHIX BEMICCTB — METAIIIOB U HEMETAJIJIOB;

- O6HH/I€ XAMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX COCIII/IHCHI/Iﬁ,
CBOMCTBA OTAECIIBHBIX PEJICTABUTEIIEH ITUX KJIACCOB;

- CTPOCHHUEC U XUMUYCCKHC CBOIiCcTBa HN3YYCHHBIX OPraHNYCCKHUX COGI{I/IHGHI/If/'I.

Oobvacnamo:

- 3aBHCHMOCTb CBOMCTB XHMHYECKHX JJIEMEHTOB M HMX COEJUHEHHH OT TIOJIOKEHUS
anemeHnra B [lepuoanueckoit cucreme .M. Mennaeneena;

- IPUPOYy XUMHUUYECKOH CBS3U (MIOHHOM, KOBaJEHTHOM, METANINYECKOM, BOJOPOTHOMN);

- 3aBUCHMOCTb CBOMCTB HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB OT UX COCTaBa U
CTpOEHUS;

- CYLIHOCTb M3YYEHHBIX BH/I0B XUMUYECKUX PEAKIMH (3JIEKTPOIUTUUECKON TUCCOLMAINY,
MOHHOTO 0OMEHa, OKHCIUTEIbHO-BOCCTAHOBUTENILHBIX) M COCTABJIATH UX YPABHEHUS;

- BIMSHUE DPA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIUH M Ha CMEIlEeHHE
XUMHYECKOTO PaBHOBECHS.

Pewamp 3a0auu:

- BBIYHCJICHUE MacChl PACTBOPEHHOTO BEIECTBA, COJEPKAIIETOCS B OTPEACICHHON Macce
pacTBOpa C U3BECTHOM MAaCCOBOU A0JIEH;

- pacdeTbl: 00bEMHBIX OTHOLICHU Ia30B MPU XUMHUYECKUX PEaKIUAX;

- pacdeThl: Macchl BellecTBa WM 0ObeMa ra3oB MO HM3BECTHOMY KOJIHYECTBY BEIECTBA,
Macce Wid 00bEMY OJIHOTO U3 yJacTBYIOIIUX B PEAKLIUU BEIIECTB;

- pacueTsl: TeIIoBOTO Y (eKTa peaKinu;

- pacueTsl: Macchl (00beMa, KOJMYECTBA BEIIECCTBA) MPOAYKTOB PEAKIIUU, €CIH OJHO W3
BEIIIECTB JIaHO B U30BITKE (MMEET IPUMECH );

- pacueTsl: Macchl (00ObeMa, KOJIMYeCcTBa BEIIECTBA) MPOJYKTAa PEaKLUHUU, €CITU OJHO W3
BEIIECTB JaHO B BUJIE PACTBOpPA C OMPEEIEHHON MacCOBOM JI0JIei paCTBOPEHHOTO BEILIECTBA;

- HaXOKJIEHUE MOJIEKYIISIpHOM (OpMYIIbl BEIIECTBA;

- pacyeTbl: MacCOBOM MM OOBEMHON JI0JIM BBIXOJA MPOAYKTa PEAKIMHU OT TEOPETUUECKH
BO3MOXHOTO;

- pacyeThbl: MacCcoBOil 10J11 (Macchl) XUMUYECKOTO COEIMHEHUS B CMECH;

- COCTaBJICHHE 1IETIOYEK T'€HETHYECKON CBSA3M XMMHUYECKHX COCIUHEHUH (HeopraHuveckas
XUMHSI B OpraHuvecKasi XUMusi).
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