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[Iporpamma pazpaborana Ha ocHoBe TpeOoBanuii GI'OC cpennero oOiero
oOpa3oBaHusl, MPEABIBISIEMBIX K CTPYKTYPE, COAEPKAHUIO U Pe3yJIbTaTaM OCBOCHUS
y4eOHON NUCHIUIUIMHBI «XWUMHS», B COOTBETCTBUM C PexomeHmamusMud 10
OpraHu3allid TOJIYYeHHUs] CpeaHero oOmiero oOpa3oBaHUsS B Mpe/esiax OCBOCHUS
oOpa3oBaTenbHBIX MPOTPaMM CpeaHero mpodeccroHamsHOTO 00pa3oBaHusi Ha Oaze
OCHOBHOTO0  00miero oOpa3oBaHusi C ydeToM TpeboBaHUN  (eaepambHBIX
rocyJapCTBEHHBIX 00pa30BaTENIbHbIX CTAaHAAPTOB W MoOdy4yaeMoil mpodeccun wiu
CIEIHUATBHOCTH CpPEIHETO po¢heCCUOHAIBHOTO o0pa3zoBaHuUs (mucrMo
JlenaprameHTa rocyapCTBEHHON MOJUTUKU B chepe MOATOTOBKU pabouux KaJpoB U

JITO Muno6puayku Poccun ot 17.03.2015 Ne06-259).

ABTOp-COCTaBUTENIb -  NpenojaBareiab  Kapeapbl  aTeMaTHYECKUX U
€CTEeCTBEHHOHayuyHbIX jaucuumiiH  JlpoosimeBa Ex.B., /[IpoOsmmeBa En.B.,

Kysnenosa C.O., Kopcynosa C.A.



Jluer paccmoTpeHusi/nepecmMorpa
padoueil nporpaMMbl Y4eOHOM TUCHMILIMHBI

«XUMHUA»

[Iporpamma onobpena Ha 2024- 2025 yueOHbIN TOA.
[Ipotokon Ne 8 or «l17» ampens 2024 r. 3acemanus Kadeapsl

MATEMATHUYCCKUX U CCTCCTBCHHOHAYYHBIX TUCIUIIINH.

N.o. 3aB. xadenpoii // /C.J1. MaiikoBa /




TIOACHUTEJIBHASA 3AIIMCKA

[Iporpamma yd4eOHOTO MAWCHMIUIMHBI «XHUMUS» TMpETHA3HAUCHA IS
u3ydeHus: Ha (akylIbTeTe CcpeaHero mnpodeccuoHaIbHOrO  00pa3oBaHUs,
peann3yroieM 00pa30BaTeIbHYI0 MPOrpaMMy CpeaHero obimero oOpa3oBaHMUS,
IIPU MTOATOTOBKE CIEI[HAIMCTOB CPEAHETO 3BEHA.

CoryacHO peKOMEHAAIUSIM [0 OpraHU3alliuy CPEIHEro 0011ero 00pa3oBaHus
B npenenax OCBOCHUS 00pa3oBaTeNbHBIX nporpaMm CpeIHero
npodecCHOHAIBHOTO 00Opa3oBaHUs Ha 0a3e OCHOBHOro oOIero oOpa3oBaHUS C
y4eToM TpeOoBaHUM  (elepalibHbIX  TOCYJapCTBEHHBIX  00pa30oBaTEIbHBIX
CTaHIApPTOB M TMOJIy4aeMoil mpodeccud WIA CHEIHATbHOCTH  CPEIHETO
npodeccuoHanbHoro oOpa3zoBaHusa (TMUChMO JlemapTramMeHTa TrocCyIapCTBEHHOMN
MOJINTUKH B chepe NoAroToBKH pabounx kaapoB u 1O Munobpuayku Poccun ot
17.03.2015 Ne 06-259) xumusi B YUPESKICHHUAX CPEAHETO NPOPECCHOHAIBLHOTO
obOpazoBanus (nmaisee — CIIO) wuzyudaercs ¢ ydeToM MpouUis MOTYy4aeMOTO
npo¢eCCUOHAIBHOTO 00pa30BaHUsI.

[Ipu ocBoenun cnenuanbHocTu: 36.02.01 Bemepunapus XuMusi U3y4aeTcs B
oonreme 188 vacos.

OcHOBy TMporpaMMbl  COCTaBISIET  COJEp)KaHWE, COTJACOBAaHHOE C
TpeboBaHusIMU  (penepabHOTO KOMIIOHEHTa TOCYAapCTBEHHOTO  CTaHAapTa
cpeaHero (ImoJiHoro) oduiero oopazoBaHusi 6a30BOro YpOBHSI.

[Iporpamma y4eOHOW MUCHMIUIMHBI «XUMHS» SBISIETCS OCHOBOW JUIs
pazpaboTku  pabouux  TporpaMMm, B KOTOPHIX  MpodecCHOHATbHBIC
oOpa3oBaTeNbHbIC OPTaHU3AINH, peaATH3YyIIIUe 00pa30BaTEIBHYIO MPOrpaMMy
cpeadero obmero ooOpaszoBanus B mpeaenax ocBoeHus OITOII CIIO na 6ase
OCHOBHOI'O 00111er0 00pa30oBaHus, YTOUHSIOT COJEp)KaHHE y4eOHOro Marepuarna,
MOCIIEIOBATEILHOCTh €0 M3yUeHHs, paclpeielieHne y4eOHBIX 4YacOB, TEMATHUKY
pedepaToB, BUABI CAMOCTOSITEIBHBIX Pa0OT, YUUTHIBAs CHEIU(PUKY MPOTpaMMm
MOATOTOBKM  KBIM(DHUIIMPOBAHHBIX pabOYUX, CAyKalUX W CIEIHUaTUCTOB

CpEeIlHero 3Be€Ha, OCBaMBaeMOM MpodecCcuu Uiy CeruaaibHOCTH.
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[IporpamMma MOMKET HCIIOJIB30BAThCSl IPYTUMHU  MPOQPECCHOHATBHBIMU
o0pa3oBaTeNbHBIMU  OPraHM3alUAMHU,  PEATU3yIOIUMH  00pa3oBaTeIbHYIO
nporpaMmy cpeaHero oomero oopazoBanus B npeaenax ocsoenust OITOIT CITO na

6a3e ocHoBHOrO 001Ier0 0OpazoBanus (IIIIKPC, ITIICC3).

1 HEJIb ¥ 3AJAYN JTUCHUTIIMHBI «XAMMUST»

CopnepxxaHue mporpamMmbl  «XHMHSD)»  HalpaBI€HO HAa JOCTHYKEHUE
cleqyomed meau: (GOpMUPOBaHHME Yy OOy4arOUIMXCs YMEHHSI OLEHUBATh
3HAYMMOCTb XMMUYECKOTO 3HAHUS JUUIS KaXKJOr0 Y€JI0BEKA.

ConepxaHue JUCHUIUIMHBI «XUMHUS» HAOpaBlI€HO HAa JIOCTUKEHUE
CIIEIyIOIIUX 3aaY:

. dbopmMupoBaHrUe y O0Yy4YarOIIUXCSl IIEJOCTHOTO MPEJCTABICHUS O MHUpE U
pOJIM XMMHH B CO3JaHUM COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MHpA;
YMEHHSI OOBSCHATH OOBEKTHI M MPOLIECCHl OKPYKAIOIIEH JeUCTBUTEIBHOCTH:
IIPUPOIHON, COUMAIBHOW, KyJIbTYPHOM, TEXHUYECKOW CpENbl, — HCIOIb3Ys I
3TOr0 XUMHUYECKHUE 3HAHUS;

. pa3BuTHE y OOydYalOIMXCAd YyMEHUN pas3iuyaTh (aKTbl W OLEHKH,
CpPaBHUBATh OLICHOYHBIE BBIBOJbI, BUJETh UX CBSI3b C KPUTEPHUSIMHU OLICHOK U CBS3b
KpUTEPUEB C OMNPEJCICHHOM CHUCTEMOW IIEHHOCTeH, (QopMynmupoBaTh U
000CHOBBIBaTh COOCTBEHHYIO MO3UIIUIO;

. npuoOpeTeHre OOyYaroNMMHUCS OIbITa Pa3HOOOpa3HOW NEATEeTbHOCTH,
NIO3HAHMSA W CaMOINO3HAHUS; KIIOYEBBIX HAaBBIKOB, HMMEKOIINX YHHBEPCAIBHOE
3HAUEHUE ISl PA3IMYHBIX BHJIOB JI€ATEIbHOCTH (HABBIKOB peUIEHUs MNpoOIieM,
OPUHATUS  pEIIeHWH, TIOMCKa, aHamu3a W o0paboTku  uHDOpmaIuwy,
KOMMYHUKATHUBHBIX  HABBIKOB,  HABBIKOB  HM3MEPEHHH,  COTPYJHUYECTBA,

0e301acHOro o0parieHus ¢ BeIeCTBAMU B TOBCETHEBHOM JKU3HN).

2 MECTO YUYEBHOM JUCIIATIJINHBI B YYEBHOM ILIAHE
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VYyeOHas aucuMIIMHa «XUMUS» BXOAMT B €CTECTBEHHOHAYUHBIN ILIMKIL
Wzyuaercs ctyneHTaMu 04HOM Gopmbl 00yuenus Ha 1-M kypcee (1,2 cemectp).

Yenosek, NOIYUUBUIMHA cpeHee MpodeccuoHalIbHOE 00pa3oBaHue, T0JKEH
3HaThb OCHOBBI XHUMHH, KOTOpPblEé HMEIOT BaxkHOE 00IIe00pa3oBaTeNbHOE,

MHPOBO33PCHYCCKOC U IMPHUKIATHOC 3HAYCHHC.

3 PE3YJIbTATHI OCBOEHUSA YUEBHOM JJUCOUTLTAHBI

OcBoenue cojaepkanusi y4eOHOM ITUCHUIUIMHBI «XHUMHS» 00ecreurnBaeT
JOCTH)KEHHUE CTYACHTAMHU CIIETYIOUINX PE3YJIbTATOB:

« TUYHOCIHBIX!

- YyBCTBO TOPJIOCTH U YBaKEHUS K UCTOPUU U JIOCTHIKEHUSIM OT€UECTBEHHOM
XUMUYECKOM HAayKH; XHUMHYECKHM TpaMOTHOE MOBEACHHE B MPOPECCHOHATBHOU
NEATEIPHOCTH W B OBITY MpU OOpAlllEHUH C XUMUYECKMMU BEIIECTBAMU,
MaTepualaMH U MPOLeCCamu;

- TOTOBHOCTH K MPOJIODKEHUIO 00pa30BaHUs U TIOBBINICHUS KBATM(DUKAIIUU B
n30paHHON MPOQECCHOHATILHON NEATEIbHOCTH U OOBEKTUBHOE OCO3HAHHME POJIHU
XUMHUYECKUX KOMIIETCHIIUN B 3TOM;

- YMEHHME HCIOJb30BaTh JOCTHKCHUS COBPEMEHHOW XMMHYECKONW HAyKU H
XUMUYECKUX TEXHOJOTUU ISl TOBBILIEHUS COOCTBEHHOTO HWHTEUIEKTYaJIbHOTO
pa3BUTHS B BEIOpAHHOM MpodeccuoHambHOM 1eITeTbHOCTH;

« MemanpeomMemmbix:

- WCTOJBb30BAHUE PA3IMYHbIX BHUJOB I[103HABATEIBHOW JAESTENBHOCTH U
OCHOBHBIX MHTEIJICKTYaIbHBIX Orepaluii (MOCTAaHOBKHU 3a/1auu, (OpMYITUPOBAHUS
TUIOTE3, aHajiu3a M CHUHTE3a, CpaBHEHUs, OOOOIIEHHUs, CUCTEMaTH3allluH,
BBISIBIICHUS MIPUYUHHO-CJICACTBEHHBIX CBsI3€il, MOKUCKa aHaJIOT OB,
dbopMyITUpOBaHWS BBIBOJIOB) JJIsI PEIICHHMS ITOCTABIICHHON 3a/1a4H;

- MPUMEHEHHE OCHOBHBIX METOJOB TO3HaHUs (HAOMIONEHUS, HAYYHOIrO

BKCHepI/IMeHTa) IJT U3YUCHHA PA3JIMYHBIX CTOPOH XHUMHUYCCKUX 00BEKTOB U
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MPOLIECCOB, C KOTOPHIMM BO3HUKAET HEOOXOAMMOCTb  CTaJKUBAThCS B
npodeccuoHanbHOU cepe;

- WCTIOJB30BAaHUE PA3IMYHBIX HCTOYHWUKOB I TIONYYCHHUS XUMHUYECKOU
uH(popMaIuU, YMEHHE OLICHUTh €€ JOCTOBEPHOCTHb I JIOCTHXKEHHS XOPOIIUX
pe3ynbpTaToOB B MpodeccuoHaIbHOU cepe;

* NPeOMemHubIX:

- c(hopMUPOBAHHOCTh TMPEACTABICHUN O MeECTe€ XUMHUU B COBPEMEHHOM
HAyYHOW KapTHWHE MUpPA; TOHUMAHHUE POJIM XUMHUHU B (DOPMHUPOBAHUM KPyro3opa u
GyHKIMOHATIBFHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUs] MPAKTHUYECKUX 3a/1a4;

- BIJIQJICHUE OCHOBOIIOJIATAIOIMIUMH XUMUYECKUMH TIOHATUSIMH, TEOPUSIMHU,
3aKOHAMH W  3aKOHOMEPHOCTSIMH, YBEPEHHOE IIOJIb30BAHUE XUMHUYCCKOMN
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BIIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO TO3HAHWS, MCIOJIb3YEMBIMU B
XUMUHU: HaAOIIOJICHUEM, OIKMCAHUEM, HW3MEPEHHEM, OJKCIIEPUMEHTOM; YMCHHUE
00pabaTbIiBaTh, OOBICHATH PE3YJIbTaThl MPOBEJACHHBIX OMBITOB U JIENIaTh BBIBO/IBI,
TOTOBHOCTh M CIIOCOOHOCTh TPHUMEHSTh METOABI TIO3HAHUS TIPU PEIICHUN
MPaKTUYECKUX 3a]1ay;

- chopMUpOBaHHOCTHP YMEHHS J1aBaTh KOJIMYECTBEHHBIE OICHKH U
MIPOU3BOINTH PACUYETHI IO XUMHUECKUM (HOpMyJIaM B YpaBHEHUSIM;

- BIIQJICHUE TMpPaBWIAMU TEXHUKH OE30MaCHOCTH TIPH HMCIOJIb30BAaHUU
XUMUYECKUX BEIICCTB;

- c(hopMUPOBAaHHOCTH COOCTBEHHOU MO3UIIMH 110 OTHOIIEHUIO K XUMUYECKON

uH(dOpMaIuu, MOTy4aeMOl U3 pa3HbIX HCTOYHUKOB.



4 OFBEM YYEBHOW JUCHHUILJIMHBI B YACAX IO BUIAM

PABOTbBI
Ne Buabl yueOHo# padoThI yac.
n/n Ounas ¢popma o0yueHust Bcero 1 cemectp 2 cemectp
1 AynuTopHasi padoTa, B TOM 4HcJje: 170 80 90
1.1 Jlekuuu, ypoku 170 80 90
2 CamocrosiTeibHast padoTa 18 - 18
3 IIpome:kyTouHas aTTecTanms: - - -
3.1  3ager c omeHKOM 2 cemecTp - 2 ceMecTp
BCEI'O yacos 188 80 108
5. TEMATHYECKUMH IJIAH
Ne HaumeHnoBaHue pa3jejioB 1 TeM Bcero | B Tom umciie
TPyd0eM | ayJAUTOPHBIX EE
KOCTh 3aHATHH % «
= S
B 4yacax g 8
- e =
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Paznen Nel «Crpoenne aroma wu
1 | mepuoaumyeckui 3aKOH JINYR 28 18 18 -
MenpeiieeBa»
2 1.1 Bgpenmenne. Xumus — Hayka O 8 8 8 .
BelecTBax. CTpoeHue aroma
3 1.2 [Tepuonnueckuii 3aKOH u 8 8 8 -
[lepuonuueckast cucremMa XHMHYECKUX
sanemenToB /.M. MeHpaeneeBa




4 | PyOexHasi KOHTPOJIbHAs TOYKa IO 2 2 2 -
pasaeay Nel. CamocrositenbHasi paboTta
«CTpoeHrne aTomMa W NEPUOAMYECKHUI
3akoH JI.1. MenneneeBa»
5 | Pa3mea Ne2 «Knaccnuxanust
HEOPraHMYeCKUX COeMHEHMI M HX 62 62 62 -
CBOMCTBa»
6 2.1 CtpoeHue BelecTBa 10 10 10 -
7 | 2.2 PacTBOpHI 10 10 10 -
8 | 2.3 OcHOBHBIE KJIACChl HEOPTAHUYECKUX 10 10 10 -
Y OPTraHUYECKUX COCTUHEHUN
9 | 2.4 OxkucIATETEHO-BOCCTAHOBHUTEIILHBIE 10 10 10 -
peaKIui. DNEKTPOXUMUYECKHE
MPOIIECChI
10 | 2.5 Xumust 371eMEHTOB. MeTalTbI 10 10 10 -
11 | 2.6 Xumus snemenToB. HemeTamnib 10 10 10 -
12 | PyGe:xkHasi KOHTPOJIbHASI TOYKA 110 2 2 2 -
pa3neay Ne2. CamocTosiTenbHas paborta
«Knaccudukarms HEOPTaHUYECKUX
COCIIMHEHHUH U UX CBOMCTBAY
13 | Pazgean Ne3 «¥YrieBomaopoabl M HX 108 90 90 18
NpUPOIHbIE UCTOYHHMKH.
Kucaopoacoaep:xaiiue opraHnyecKue
coeTMHEeHUs»
14 | 3.1 Teopust CTpOECHHS OPTraHUYECKUX 3) 4 4 1
COeIMHEHUN
15 | 3.2 IIpenenbHbIC YTIEBOAOPOIBI 10 8 8 2
16 | 3.3 OTUIICHOBbBIE u JTMEHOBBIE 10 8 8 2
YTJIEBOOPOIBI




17 | 3.4 AuetuseHOBbIE YIIIEBOAOPOIbI 10 8 8 2

18 | 3.5 ApomaTudeckue yrieBoA0pOIbI 10 8 8 2

19 3.6 [Ipuponnsie HCTOYHUKU 3 2 2 1
YTIEBOIOPOOB

20 | 3.7T'uapoKCUIbHBIE COCTUHEHUS 9 8 8 1

21 | 3.8 Anbaeruabl ¥ KETOHBI 9 8 8 1

22 1 3.9 KapOoHOBBIE KHCIOTBI U HX 9 8 8 1
IIPOU3BOIHBIC

23 | 3.10 YruneBonasl 9 8 8 1

24 | 3.11 AMUHBI, aMUHOKHUCIIOTEI, OCJIKH 9 8 8 1

2513.12 A30TcoaepxKalme 9 8 8 1
TeTePOIMKINYECKIE COCTUHECHHS.

HYKJ'ICI/IHOBBIC KHCJIOTHI

26 | 3.13 buonornyeckn aKTHBHBIC 4 2 2 2
COCTUHECHHSI
27 | PyOe:xxHasi KOHTPOJbHAs TOYKA 110 2 2 2 -

pa3zneay Ne3. CamocrositenbHas pabora
«YTIEeBOOOPOAbl W WX MNPUPOJHBIC
HWCTOYHUKHU. Kucnoponconepxaiue

OpPraHU4CCKUC COCAUHCHU S

Hroro 188 170 170 18

dopma NpOMEKYTOYHOM aTTECTALUK — 3a4€T C OLIEHKON 2 ceMecTp

6 COIEP)KAHUE YUEBHOM JUCIUTIINHBI
1. OBIIAA U HEOPTAHNYECKASA XUMUA

1 BBeaenue. XumMus — Havka 0 Bemecrsax. CTpoeHue aroma .

OcHoBHbIe OHATHA XUMHH. BemectBo. AToM. Monekyna. XUMHUYECKH
aneMeHT. Ammotponus. IlpocTeie W cioxkHbIe BemiecTBa. KadecTBEHHBIM W
KOJIMYECTBEHHBIM  COCTAaB  BEIIECTB. XHUMHYECKHE 3HAKU HW  (HOPMYIIBL

OTHOCHUTENbHBIC aTOMHAS U MOJICKYJISIpHASA MACCHI. KonuuectBo BCIICCTBA.
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OcHoBHBIE 3aK0HBI XMMHH. CTexuomeTpus. 3aKOH COXPAHEHHUs MAacChl
BEILECTB. 3aKOH MOCTOSHCTBA COCTaBa BELIECTB MOJIEKYJISIPHON CTPYKTYpPBI. 3aKOH
ABoOrazipo u CJI€CTBUS UX HETO.

PacueTrHble 3aaun Ha HAXO0XKICHHE OTHOCUTEIIBHONM MOJIEKYJIIPHOM Macchl,
ONpPEIEIICHNE MAaCCOBOM JOJIA XUMHUYECKUX JJIEMEHTOB B CJIOKHOM BEILIECTBE.

JdemoncTrpanuu. Mogenu aroMOB XUMHYECKHMX JJIEMEHTOB. Moaenn
MOJIEKYJ1 TMPOCTBIX M CJIOXHBIX BeleCTB (mapoctepxHeBole U CTroapTa—
bpurneba). Kosnekuuss mpocTeIX M CIHOXHBIX BenlecTB. Hekotopsle BemiecTBa
KonuuecTBoM 1 Monb. Mojens MossipHoro oobemMa rasos. Amorponus docdopa,
KHUCJIOpOJa, OJIOBA.

IpodpunabHbie U NPOPECCHOHAIBHO 3HAYMMBbIE JJIEMEHTHI COACPKAHMS.
AmoTponHsle MOAU(UKAUU yriaepoaa (anMmas, rpaduT), Kuciopoaa (KUCIopo,
030H), oJioBa (cepoe u Oenoe 050BO). [loHATHE O XMMHMUYECKON TEXHOJIOTHH,

OMOTEXHOJIOTHH U HAHOTEXHOJIOTHH.

2. Hepuogmueckuii 3axkoH W Ilepuoamyeckass cHUCTEMAa XHUMHYECKHX

rjaemedHToB /.. MeHnneseeBa.

Mepuoanueckunii  3axkon .M. MenageneeBa. Otkpeitnie  [.U.
MenneneeBsiM Ilepuoanueckoro 3akona. [lepuoanueckuii 3akoH B pOpMyIHPOBKE
JI.1. Menpeneena.

[lepuonuueckass Tabauna XUMHYECKUX  DJIEMEHTOB —  Tpaduyeckoe
OTOOpaKEHUE TEepUOANYEcKoro 3akoHa. CTpyKTypa MNEpUOAUYECKON TaOIUIIbI:
NepHoIbl (Masibie ¥ OOJIbIIKE), TPYNILI (TJIaBHAS U TOOOYHAs).

Crpoenne aroma u nepuoandeckuid 3akon [I.U. MengeneeBa. AToMm —
CIOXHasi 4acTuna. Snpo (MPOTOHBI W HEWUTPOHBI) W DJIEKTPOHHAS OO0O0JIOYKA.
N3oronel. CTpoeHuE HSJIEKTPOHHBIX O00O0JOYEK aTOMOB DJIEMEHTOB MaJlbIX
nepuooB. OCOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O0O0JIOYEK aTOMOB 3JIEMEHTOB
OOJBIIMX TIEPUOIOB (MTEPEXOIHBIX 37eMeHTOB). [ToHsATHE 00 OpOUTANIAX. S-, p- 1 d-

OpOutanu. IIeKTpOHHbIE KOHPUTYpaAIlUU aTOMOB XUMHYECKUX AJIEMEHTOB.
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CoBpeMeHHas  (HOpMyJIMpPOBKAa  MNEPUOJUYECKOrO  3aKOHA. 3HAYCHHUE
MEPUOANYECKOTO0 3aKOHA M NEPUOJMYECKON CHUCTEMBbl XMMHUYECKHUX JJIEMEHTOB
J.N. MenneneeBa 1151 pa3BUTHUS HAYKU U IOHUMAHUSI XUMUYECKOW KAPTHUHBI MUPA.

Jlemoncrpanun.  Paznuunsie  gopmbl  I[lepuogudeckoid  CHCTEMBI
xumuueckux oanementoB J[.M. MenaeneeBa. [uHamMudeckwe TaONMIBI IS
MoaenupoBaHusi llepuonnueckoil  cUCTeMBbl. JIeKTpu3alus Tel U HUX
B3aMMOJICHCTBHE.

JlaGopaTopHsbie onbiThl. MonaemnpoBanue noctpoeHus Ilepuoamueckon
TaOIUIIBI XUMUYECKUX DJIEMEHTOB.

IIpodpuiabHbie 1 MPOPeCCHOHATBHO 3HAYMMBbIE 3JIEMEHTbI COJAEPKAHUS.
PapnoaktuBHOCTh. MCnonb30BaHHE PAgUOAKTUBHBIX H30TONOB B TEXHUYECKHX
1eisX. PEHTTeHOBCKOE M3IIyUYEHHUE U €0 MCIOJIb30BaHUE B TEXHUKE U MEJIMIIMHE.

MOI[CJ'H/IpOBaHI/IC KaK MCTO/I ITPOrHO3UPOBAHUA CUTyalliK Ha IMIPOU3BOACTBC.

3. CTpoeHue Benecrna.

HNonnas xumMuueckasi cBsi3b. KaTuoHbl, ux oOpa3oBaHHE M3 aTOMOB B
pesyinbpTaTe Tpoliecca OKHUCICHHs. AHUOHBI, WX O0Opa3oBaHME U3 aTOMOB B
pe3yJibTare IMpouecca BOCCTAHOBIEHUA. OHHasg CBSA3b, Kak CBSA3b MEXKIY
KaTUOHAMU W AaHUOHAMM 3@ CYET DJIEKTPOCTATHYECKOTO  MPHUTSHKEHUS.
Knaccudukainuys HWOHOB: TO COCTaBy, 3HAKy 3apsja, HAJIUYUIO THAPATHON
o0onouku. MoHHBIE KpuUCTAIMYeckue pemieTku. CBONCTBA BEIIECTB C MOHHBIM
TUINIOM KPHUCTAJUIMYECKON PELIETKH.

KoBanenTHasi xumudeckasi cBsizb. Mexanu3M 00pa3oBaHUsI KOBAJIEHTHOM
cBs3u  (OOMEHHBIN UM JIOHOPHO-AKIENTOPHBIN).  DIEKTPOOTPHUIIATEIHLHOCTb.
KoBanieHTHBIE TOJISIpHAA U HENOJISIpHAsA CBsA3U. KpaTHOCTh KOBAJICHTHOM CBSI3H.
MonekynspHble U aTOMHbIE KpUCTAUIMYECKUE pemeTkr. CBOWCTBA BEIIECTB C
MOJICKYJISIPHBIMA U aTOMHBIMH KPUCTAUIMYECKUMU PEIICTKAMMU.

Mera/uinyeckasi c¢BsI3b. MeTamumyeckas KPUCTAJUIMYECKasl PEIIeTKAa U

MeTaJuIndecKas XuMuueckas cBsi3b. Du3nueckrue CBONCTBA METAJJIOB.
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ArperaTtHbie COCTOSIHHSI BelIeCTB M BOJOPOAHAsl CBHA3b. [Beproe,
KUJKOE U Ta3zoo0pa3Hoe cocTosiHusl BemlecTB. [lepexon BemiecTBa M3 OJIHOTO
arperaTHoro COCTOSHMSA B Apyroe. BonopoaHas cBs3b.

Yucrbie BemecTBa U cMecH. [loHsTHE O cMecH BemIECTB. I OMOreHHBIE U
rereporeHHsie cmecu. CocTaB cMmeceil: 00beMHas U MaccoBasi AOJIM KOMIIOHEHTOB
CMECH, MACcCOBas J0JIsI IPUMECEN.

JAucnepcubie cucrembl. [loHdaTHE 0 aucnepcHoM cucreme. JlucnepcHas
¢daza u qucnepcuonHas cpeaa. Knaccudukanus qucnepcHbix cucteM. [lonstue o
KOJUIOMIHBIX CUCTEMaX.

JemoncTpanun. Mojenp KpUCTAaUIMYECKON PEHIETKH XJIOpUAA HATPUS.
OOpasipl MUHEPAIOB C MOHHOW KPUCTAJUIMYECKOM PEUIETKOM: KalbIUTa, TajnTa.
Monenu KpUCTAITUHYECKUX PEIIETOK «CYXOro JpAa» (WM HoJa), anMasa, rpadura
(wmm  xBapua). Ilpubopel Ha xkuIKuX Kpuctamwiax. OO0pa3ubl pa3IUUYHBIX
JUCIIEPCHBIX CHUCTEM: OMYJbCUM, CYCIICH3UM, a’po30JI€d, Tele U 30JIEH.
Koarynsauus. Cunepesuc. dpdext Tunmans.

JlaGopaTopHblie onbIThI. [[pUroToBieHue CycrneH3un kapOoHaTa Kaablusl B
Boze. llomyduenune smynbcun MOTOpHOro macna. O3HaKOMIIEHHE CO CBOWCTBaMU
JUCTIEPCHBIX CUCTEM.

IpodunabHbie 1 NPOPECCHOHAIBHO 3HAYMMBbIE 3JIEMEHTHI COACPKAHMS.
[TomsspHOCTE CBSI3M W MOJSIPHOCTH  MOJIeKyJbl. KonaeHcamus. Tekyuects.
Bosronka. Kpucrammuzamus. CyOnumanuss u  jgecyosumanus. AHOMaluu
bu3ndeckux CBOMCTB BOAbI. JKuJKHe Kpuctauibl. MUHEpaabl U TOPHBIE MOPOIBI
KaK MPUPOJHbIE CMECH. DMYJIbCUU U CYCHEH3UHU. 301U (B TOM YHCIIE a3PO30JIH) U

renu. Koarymsanus. Cunepesuc.

4. PacTBOpLI.

Boaa. Pacreopsl. PacTBopenue. Bona xak pactBopurens. PactBopumocTs
BeIIeCTB.  HachlllleHHbIE,  HEHACBIIICHHBIE,  IMEPECBIIICHHBIE  PACTBOPBI.
3aBUCUMOCTb PAacTBOPUMOCTH Ta30B, JKHUJIKOCTEM M TBEPABIX BEUIECTB OT

pa3nTuYHBIX (AKTOPOB.
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MaccoBas 10J11 paCTBOPEHHOI'O BEILIECTBA.

DVIEKTPOJIUTHYECKAS JAUCCONMALMA. OJEKTPOJIUTBI U HEIEKTPOJIUTHI.
DNEeKTPOIUTHYECKAS JIUACCOLIALINS. MexaHn3MBbl ANEKTPOITUTHYECKON
JUCCOLMAIMU  JUIsl BEIIECTB C Pa3IW4YHBIMA TUIIAMU XUMHUYECKOH CBS3H.
['uapaTupoBaHHbBIE W HETHIPATUPOBAHHBIE MOHBI. CTENEHb 3IEKTPOJUTUYECKON
muccouuanuu. CuibHbIe U ciaadble 37eKTpoauThl. OCHOBHBIC MOJIOKEHUS TEOPUU
IEKTPOJIUTUYECKON  aucconranyu. KuHCIOTB, OCHOBaHMS M COJIM  Kak
DIIEKTPOJIUTHI.

JlemoncTpanuu. PactBopumMocTh BemecTB B Boje. CoOupaHue raszos
METOJOM BBITECHEHHs BOJBI. PacTBOpeHHMe B BOJE CEPHOM KHUCIOTBI U COJIEU
amMmMoHus. OOpaslpbl KpUCTAIOTUAPATOB. M3roToBlieHHE THUIICOBOW MOBS3KHU.
HcnblTanue pacTBOPOB — JJIEKTPOJIMTOB M HEDJIEKTPOJIMTOB HAa  IIpeAMET
JUCCOUMANMHU. 3aBUCUMOCTb  CTENEHH  JJIEKTPOJMTHUYECKOM  JIHCCOLMALUU
YKCYCHOM KHCIIOTBI OT pa30aBiieHusl pacTBopa. J[BH)KEHHE OKpallleHHBbIX HOHOB B
JIEKTpUYECcKOM 1ozne. [IpuroroBieHue IKECTKOM BOABI U YCTPAaHEHHE €€
xecTkocTu. MonuTtsl. OOpa3iipl MUHEPAIbHBIX BOJ PA3JIMYHOTO HA3HAYEHUSI.

JlaGopaTopHas paoora. IIpuroroBienne  pactBopa  3aJaHHOWU
KOHIIEHTPALUU.

IIpodunbHbie U NPOPecCHOHATBHO-3HAYMMbIE JJIEMEHTHI COJCPKAHUS.
PactBopenue kak (QuU3MKO-XUMUYECKHA Tiporiecc. TeroBbie 3(PGEeKTsl mpu
pactBopeHnn. Kpucrammoruaparsl. PemeHne 3amad  Ha MacCOBYKO — JIOJIO
pacTBOpeHHOro BeuiecTsa. [Ipumenenne Boabl B TEXHUYECKUX LENAX. JKeCcTKOCTh
BOJIbI M CIIOCOOBI €€ ycTpaHeHHsl. MuHepaibHbIe BOJBI.

5. OcHOBHBIE KJIACCHI HEOPraHM4YeCKUX M OPraHuYeCKUX COeITMHEHUH.

Kucaorsl u ux cBoiictBa. KuCIoTh KaKk 37EKTPOJIUTHI, X KJIACCU(PUKAIIUS
M0 pPa3jJUYHbIM MpPU3HAKaM. XHWMHUYECKHUE CBOMCTBAa KHUCJIOT B CBETE€ TEOPUHU
AIEKTPOJIUTUIECKOU JACCOLUALINH. OcobenHoctu B3aUMOJICHUCTBUA
KOHIIGHTPUPOBAHHOM CEpPHOM M a30THOM KHUCIOT ¢ MeTamiamMu. (OCHOBHBIE

CIIOCOOBI TTOTYUYEHHUS KUCITOTHI.
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OcHoBanusi M wux cBoiictBa. OCHOBaHMS KakK DJEKTPOJUTHI, HX
KJaccu(uKaiys mo pa3iuyHbIM IMpU3HAKaM. XUMHYECKUE CBOMCTBA OCHOBaHUM B
CBETE TEOPHUHU AIEKTPOIUTUUYECKON nucconuanuu. PaznoxkeHue HepacTBOPUMBIX B
BOJIE OCHOBaHUU. OCHOBHBIE CIIOCOOBI MOJIYYEHUS] OCHOBAHUM.

Coanu n ux cBoiicrBa. Conm kak 31eKTposuThl. Conu CpeHue, KUCIbIE U
OCHOBHBbIE. XUMHUUYECKH CBOMCTBA COJIEM B CBETE€ TEOPUHU DIICKTPOJIUTHUECKOMN
nucconuari. CriocoObl MOTyUYEHUs COJIEH.

I'maponus conen.

Oxkcuasl m ux cpoiictBa. CosieoOpazymooniye M HEcosieoOpaszyrolue
okcubl. OCHOBHBIE, aM(POTEPHBIE U KUCIOTHBIE OKCHUJIBI. 3aBUCUMOCTh XapakTepa
OKCHJIa OT CTENEHU OKHUCICHUS O0Opa3ylollero ero Meramia. XUMUYECKHE
CBOMCTBA OKCUJIOB. [loyuenune okcuaos.

JemoncTpanuu. B3anmoaencTBrue a30THOM M KOHLIEHTPUPOBAHHOM CEPHOU
KUCJIOT ¢ Meraiuiamu. ['openue docdopa u pacTBOpeHUE NPOJIYyKTa TOPEHUS B
Boje. [lonyuenue u cBoiicTBa amorepHoro ruspokcuaa. Heodparumpiii ruaposin3
KapOua kanbiusa. OOpaTUMBINA TUAPOIIU3 COJIEH PA3IMYHOIO THIIA.

JlaGopaTopHble onbIThI. VcObITaHWE PACTBOPOB KUCIOT MHAUKATOPAMH.
BzanMopeiicTBue METaIOB ¢ KHCIOTaMH. B3anmMoaeiicTBHE KHCIOT ¢ OKCHIAMU
MeTalu1oB. B3anMoaelicTBHe KMCIOT ¢ OCHOBAaHUSIMH. B3ammonencTBue KHUCIIOT C
COJISIMU.

HcnbiTanne pacTBOpOB  IIENOYEW HMHAMKAaTOpaMu. B3ammoneinicTBue
IeJI04€eN ¢ cosiMU. Pa3nokeHne HepaCTBOPUMBIX OCHOBAaHUM.

Bzaumopericteue coner ¢ merayuiaMd. BzaummopencTBue coiied apyr ¢
IpyroM. ['maposm3 coJier pa3auyHoOro TUIIA.

IMpodpuiabHbie 1 MPOeCCHOHATBHO 3HAYMMBbIE 3JIEMEHTbI COJAEPKAHUS.
[IpaBwia paszbaBieHUs CEPHOM KHUCIOTHI. VCmonb30BaHHE CEPHOM KHUCIOTHI B
MPOMBINIJICHHOCTU. EjKue 1ienound, uX HCMOJb30BaHUE B MPOMBIIIJIEHHOCTH.
['amenass u HeraieHasi W3BECTb, €€ MNPUMEHEHHE B CTPOUTENBLCTBE. [ 'HIC U

anedacTp, TUIICOBaHUE.
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[Tonsitue o pH pactBopa. KucnorHas, iienoudHas, HEWTpajdbHas Cpebl

pacTBOPOB.

6.OKNCINTEIHLHO-BOCCTAHOBUTEIbHBIC PEAKIHAN. DJIEKTPOXUMHYECKHE

NpouecCChl.

Knaccupukanusa  xumuuyeckux peakumid. Peakumm  coeauneHws,
pasnoxkeHus, 3aMmeuieHus, oomeHa. Karanutnueckue peakuuu. OOpaTumble U
HEoOpaTUMBIE  PEaKIuu. ['oMOreHHblE = W TETEPOTEHHBIE  PEAKIUHU.
DK30TepMHUUECKHE U HHIOTEpMUYECKUE peakluu. TemnoBoi 3pPeKT XUMUUECKUX
peakuui. TepMOXUMUYECKUE YPaBHEHUS.

OKHCINTEIBHO-BOCCTAHOBUTE/IbHbIC peakuuu. CTEneHb OKUCIEHUS.
OxuciauTens W BOCCTaHOBJICHHE. BoCCTaHOBUTENb U OKHCIEHHE. MeTox
ANEKTPOHHOIO  OajllaHca  JUIsl  COCTAaBJIEHUS  YPAaBHEHHH  OKHUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIINMN.

Ckopocte xumuyeckux peakuuil. [loHATHE O CKOPOCTH XMMHYECKHUX
peakuuii. 3aBUCUMOCTb CKOPOCTH XMMHUYECKHUX PEAKIMI OT Pa3iUYHbIX (PaKTOPOB:
IIPUPOJIBI PEATMPYIOIINX BELIECTB, UX KOHLICHTPALUHU, TEMIIEPATYPBI, IOBEPXHOCTU
CONPUKOCHOBEHMS U UCIIOIb30BaHUs KaTaIU3aTOPOB.

Oo0patumocTh xuMHYecKHX peaknuil. OOpaTumble U HeoOpaTUMbIE
peakuu. XUMUYECKOEe PaBHOBECHE U CIIOCOOBI €r0 CMEIIECHUS.

JemoncTpanumu. Ilpumepsl  HeoOpaTHMMBIX  peaklUMid, MAYHIMX C
oOpa3oBaHMEM OCaJKa, ra3a WM BOJAbl. 3aBHCHUMOCTb CKOPOCTH PEaKLIHUU OT
IIPUPOBI pEarupyrolnx BeuecTs. B3anmoaencTeue pacTBOPOB CEPHOU KUCIIOTHI C
pacTBOpaMHu TUOCYJb(aTa HATpHs Pa3IMYHOM KOHUEHTpAIlMd U TeMIepaTyphl.
Mopnenp KuUISAMEro ciaosl. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM pPEaKUHH OT
MPUCYTCTBHS KaTaJIn3aTOpa HAa MPHUMEPE PA3IOKEHHUS IEPOKCHIIA BOJIOPOJA C
IIOMOIIBI0 JMOKCHJA MapraHia M KaTtana3dbl. Mozjenb siekTposmsepa. Monenb
AJIIEKTPOJIM3HOM BAaHHBI JUISA IIOJYYEHHsS AIIOMHUHMA. Mozenb KOJIOHHBI CHHTE3a

aMMMaKa.
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JlabopaTropHble onbIThI. Peakiiis 3amelieHus Meiy >KeJie30M B pacTBOpE
MEJTHOTO Kyrnopoca. Peakuuu, uayume ¢ oOpa3oBaHUEM OcCajika, ra3a WA BOJBI.
3aBUCUMOCTh CKOPOCTH B3aMMOJIEUCTBHS COJSTHOM KHCJIOTHI C METalIaMH OT HMX
IpUPObl. 3aBUCUMOCTh CKOPOCTH B3aUMOJICUCTBUS IIUHKA C COJISTHOM KUCJIOTOM OT
€€ KOHIEHTpaluu. 3aBUCHUMOCTh CKOPOCTH B3aumojercTBusi okcunaa meau(ll) c
CEPHOM KHCIIOTON OT TEMIIEPATYPHI.

IIpodpuiabHbie 1 MPOeCcCHOHATBLHO 3HAYUMBIE JIEMEHTbI COACPKAHMS.
[Tonarue 00 »syekTposn3e. IDIAEKTPOJIM3 PACILUIABOB. JEKTPOJIU3 PACTBOPOB.
DNEKTPOIIUTUYECKOE TOJydeHue amtoMuHus. [IpakThyeckoe NpUMEHEHHE
anekTpoiusa. [anbBaHomactuka. [anpBaHocTerus. PaduHupoBaHue IIBETHBIX
METaJJIOB.

Karanmusz. T'omoreHHble ¥ TreTeporeHHbIE KaTajau3aTtopbl. [IpoMoTOpEHI.
Karanutuueckue sipl. UHTHOUTOPBI.

[Ipon3BoACTBO aMMHaKa: CBIPBE, allllapaTypa, HAyYHbIC TPUHIINIIBL.

7. X¥MHUA JIeMeHTOB. MeTaJliIbl.

Metannbl. OCOOEHHOCTH CTPOEHHS aTOMOB U KpUCTAJIOB. DPusznyeckue
cBoiicTBa MeTayyioB. Krnaccuukanmuss METalJIOB MO PAa3IMYHBIM TPU3HAKAM.
XUMUYECKHE CBOMCTBA METAJUIOB. OJIEKTPOXUMHUYECKHU Pps  HANPSKEHUN
METaJUIOB. MeTamioTepMusi.

O6mue crnocoObl ToJlydeHHs MeTayioB. IloHsTHE O MeTamypruu.
[TnpomeTaimyprusi, THAPOMETAILTYPrUsl U 3JIeKTpoMeTauryprus. CriiaBbl YepHbIE
Y LIBETHBIE.

Jlemoncrpanun. Komnekuus wMeramuioB. B3zaumMoaencTBhe METamIoOB C
HEMeTaJuIaMM (3KeJie3a, IMHKA U AIFOMUHUS C CEPOM, AIFOMUHUS C HOJOM, CypbMBbI
C XJIOPOM, TOpeHue xkee3a B xjope). ['opeHne meTamioB. ATFOMUHOTEPMUS

JlabopaTopHble OnbITHI. 3aKajika W OTIHYCK cTanu. O3HAKOMIIEHHE CO
CTPYKTypaMu ceporo u 0enoro uyryHa. PacnosnaBanue pyJ xesnesa.

IIpopuiabHbie U MPOGECCHOHATBHO 3HAYUMBIE JJIEMEHTBI COJepPKaHMS.

KOppO3I/I$I MCTAJJIOB: XUMHWYCCKAsA U SJICKTPOXUMUICCKAA. 3aBHCHUMOCTbD CKOpPOCTH

17



KOPPO3HH OT YCIOBUHM OKpy:katouieil cpeabl. Kitaccudukanus Koppo3uu MeTauioB
M0 pa3JInYHBIM Npu3HaKaM. CriocoObl 3alUTH METAIIJIOB OT KOPPO3HH.

[Ipon3BOICTBO YyTyHA U CTaJIN.

8. Xumus riaemenroB. HemerasLibl.

OcobeHHOCTH CcTpOoeHHsI aToMOB. HemeTaiibl — MNpOCThIE BEIIECTBA.
3aBUCUMOCTb CBONCTB TaJIOTEHOB OT MX IOJOXEHHs B lleproaudeckoi cucreMme.
OKHCIUTENBHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJUIOB B 3aBUCHMOCTU OT
UX TI0JIOXKEHHUS B Py JIEKTPOOTPULIATEIIBHOCTH.

JemoncTrpanun. Komieknuss HeMmeTtawioB. ['opeHne HemeTayioB (cCepbl,
docdopa, yris). BelTecHeHnEe MEHee aKTUBHBIX TaJIOT€HOB U3 PACTBOPOB UX COJIEH
0osiee aKTUBHBIMU TaJIOT€HAMH.

Mopens TpOMBINIIEHHONW YCTAHOBKH JUIsI IPOU3BOACTBA CEPHOW KHUCIOTBHI.
Mopens mieun myis o0kura u3BecTHAKA. KoOJUIEKIMM OpOAYKUUN CUIIMKATHON
IPOMBIIIIIEHHOCTH (cTekna, papdopa, dpasHca, IeMEHTa pa3InYHbIX MAPOK U Jp.)

IIpakTHuyeckue padoThI.

[Tosyuenue, cobrpanue 1 pacrio3HaBaHHUE ra3oB.

Pemenue sxcrniepuMeHTanbHbIX 3a7a4.

IpodunabHbie 1 NPOPECCHOHAIBHO 3HAYMMBbIE 3JIEMEHTHI COACPKAHMS.
[Tomyyenne HemeTaIOB (PAKIMOHHOW TMEPErOHKOM KHUAKOTO BO3AyXa U
AIIEKTPOJIM30M PACTBOPOB MJIM PACIUIABOB JEKTPOIUTOB.

CunnkaTtHasi IpOMBIIIIEHHOCTh. [IpOM3BOICTBO CEPHOM KUCTOTBHI.

2. OPTAHNYECKASA XUMUA

1.Teopus cTpoeHNs OPraHUuYECKHX COCTUHEHUI.

JucuMniauHa OpraHuvyeckod XuMuHu. lIpuponHbIE, HCKYCCTBEHHBIE H
CUHTETUYECKUE OpraHnyeckue BeniectBa. CpaBHEHHE OPraHMYECKHX BELIECTB C
HEOPTaHUYECKUMH.

BanentHoCcTh. XMMHYECKOE CTPOEHUE KAK MOPSIOK COCIMHEHUS aTOMOB B

MOJICKYJIBI 11O BaJICHTHOCTH.
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Teopust crpoeHusi opranuyeckmx coeauHenuii A.M. byrtiaeposa.
OCHOBHBIE MOJIOKEHUSA TEOPUH XHUMHUYECKOTO CTpoeHHs. M3omepuss U M30MepHI.
Xumudgeckre GopMyITbl 1 MOJIEITH MOJICKYJT B OpTaHUYECKON XUMHH.

Kiaaccupukanus opranmveckux BemectB. Knaccudukaius BemecTs mo
CTPOCHHIO YTIIEPOAHOTO CKEJIEeTa U HANUYUIO (PYHKIIMOHAIBHBIX Ipynm. ['omonoru
u romonorusi. Hauana nomenknatypst IUPAC.

Knaccupukanuss peaknuii B opraHudecko xumuu. Peaknun
npucoeAuHeHus: (TUAPUPOBAHMS, TaJOTCHUPOBAHUS, TUIAPOTaTIOTCHUPOBAHUS,
rUpaTaIum). Peaknun OTLIEIJICHUS (meruapupoBaHUs,
JETUIPOTAaJIOTEHUPOBaHuUsl, Jerujaparanuu). Peakiuu 3amenieHus. Peakuuu
MN30MEPHU3ALINH.

JdemoncTpanuu. Moaenu MOJIEKYJ TOMOJIOTOB U U30MEPOB OPraHUYECKUX
coenuHeHnid. KadyecTBeHHOE OOHapy)XeHHE yTiepoja, BOJOpOAa W XJopa B
MOJIEKYJIaX OPraHUYECKUX COCTUHEHUM.

JlaGopaTopHbie onbIThl. 13roToBIEHNE MOAENEN MOJIEKYJI OpTaHUYECKUX
BEILIECTB.

IMpopuiabHbie U MPOGECCHOHATIBHO 3HAYUMBIE JJIEMEHThI COJepP:KAHMS.
[lonsitue o cybctpate u peareHTe. Peaknuum OKHUCIEHHMS U BOCCTAHOBJICHHS
opranudeckux  BemlecTB. CpaBHeHHME  KjacCU(UKAIMU  COCAMHEHHH U
KJ1accu(UKaIy peakuii B HEOPraHUYECKON M OPraHUIECKON XUMUMU.

1. IIpenejnLHbIE VIJIEBOTOPOALI .

2. 9TUJICHOBbIC U THUEHOBLIE VIJIE€BOJI0POIbLI.

3. AllETHJICHOBBIE VIJIEBOJTOPOIbI.

4. ApoMaTH4YeCcKHe VIJaeBOA0POILI.

AJkaHbl. AJIKaHbl: TOMOJIOTMYECKHM psiji, W30MEPUS UM HOMEHKJIAaTypa
alKaHoB. XMMHUYECKHE CBOWMCTBA ajJKaHOB (METaHa, dTaHa): TOPEHUE, 3aMelleHue,
pasnoxxeHue, neruapupoanue. [lpuMeHeHre alkaHoB HaA OCHOBE CBOMCTB.

AJIKeHbl. DTWIEH, €ro TNoJy4YyeHue  (IEeruApHUpOBaHUEM  3TaHa,
JenoauMepusalued  mojaudTuiaeHa).  [omosormdeckuit  psag,  uM3oMepus,

HOMCHKJIaTypa aJIKCHOB. XHUMHYECKHUE CBOMCTBA ATUJICHA: TOpCHUC, KAYCCTBCHHEIC
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peakuuun (obecrBeunBaHre OpPOMHOI BOJBI M pacTBOpa IE€pMaHraHaTa Kajus),
ruaparanus, nojauMmepusanus. I lpuMeHenne 3TuiieHa Ha OCHOBE CBOMCTB.

Juenbl m kayuyku. [loHATHE O IMEHax Kak yIJIEBOJOPOAAX C JABYMS
JNBOMHBIMU CBsA3sIMU. CoONpsiKEHHbIE AUEHBI. XMUMHUYECKHE CBOMCTBA OyTaaueHa-
1,3 u u3ompena: obecrBeynBaHNEe OPOMHON BOJBI M MOJUMEPHU3AIMS B KaydyKH.
HartypanbHblil 1 CUHTETHYECKME KaydyKH. Pe3una.

AJIKMHBI. AneTwieH. XHMHYECKHE CBOWCTBA alleTWIEHA: TIOpPEHUE,
oOecrBeurBaHre OpPOMHOM BOJBI, MPUCOEIMHEHHUE XJIOPOBOIOPOAA U TUApPATAIHS.
[IpumeHeHne aneTWiaeHa Ha OCHOBE CBOMCTB. MeXKiaccoBas H30MEpHUS C
JIKaJeHaMU.

Apenbl. benzon. Xwumuueckue cBoiicTBa O€H30J1a: TOPEHHUE, PEaKIHH
3aMeleHus (rajJoreHupoBaHue, HUTpoBaHuUeE). [IpuMeHeHne OeH3051a Ha OCHOBE
CBOMCTB.

Jdemoncrpanuu. [lonydyeHue SThieHa peakuued AETHApPATAllMM HTAHOJA,
alleTUjeHa — TUIPONM30M KapOujga kKanblus. PasnokeHue kayuyyka IpU
HarpeBaHUM, UCTIBITAHUE TPOTYKTOB PA3JI0KEHUS HA HEMTPEAEIbHOCTb.

IMpopuiabHbie U MPOGECCHOHATIBHO 3HAYUMBIE JJIEMEHThI COJepP:KAHMS.
[Tonydenue aneTuiieHa MUPOJTU30M METaHa U KapOUIHBIM criocobom. Peakius
NOJIUMEpU3alMM  BUHWIXJOpUaa. [loNMMBUHMIXIOpUA UM €ro MNpUMEHEHHE.
Tpumepuzarus aneTuieHa B OEH301I.

[Tonsitue 00 skcTpakuumu. BoccTaHoBieHuMe HHUTPOOEH30Jla B AHWIMH.

['omonoruueckuit psig apeHoB. Tosyon. Hutposanue tonyoina. Tporui.

6.HDI/IDOI[HI)IC HCTOYHHUKMU VIJICBOAOPOAOB.

IIpupoanbie HMCTOYHUKM yriaeBoaopoaoB. Ilpuponnslii ras: cocras,
IIPUMEHEHHUE B KQUECTBE TOIIUBA.

Hedts. CoctaB u mepepabotka nedtu. [leperonka nedru. Heprempomxyksr.

Jdemoncrpanuun. ['opeHue wmeraHa, sTwieHa, aneTwieHa. OTHoUIEHUE

MC€TaHa, JTHJICHA, allCTHJICHA H OeH30Ja K pacTBOpaM IICpMaHIaHaTa Kalluid H
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opomHoii Boje. Komteknus oOpasinioB HedpTH u HedTenpoaykToB. Kosmekims
«KaMeHHBIH yroyib 1 NpoayKIHs KOKCOXUMHUYECKOTO MPOU3BOACTBAY.

JlabopaTopHnblie onbIThbl. O3HaKOMJICHHE C KOJUIICKIIUEH 00pa3iioB HEPTH U
MPOYKTOB €€ nepepadoTku. O3HaKOMIIEHUE C KOJUIEKIIMEH KaydyKoB U 00pa3iaMu
U3JIEJINNA U3 PE3VHBL.

IIpopuiabHbie 1 MPO(pecCHOHATBLHO 3HAYMMBbIE 3JIEMEHThI COJIePKAHUA.
[IpaBmiio B.B. MapkoBuukoBa. Kiaccudukanus M HazHauy€HHE KaydyKOB.
Knaccudukanus u HazHaueHue pe3uH. Byakanuzanus kaydyka.

OcHOBHBIEC HAMPABIICHUS MPOMBIIIJICHHOM MepepabOoTKU MPUPOTHOTO Ta3a.

[TonyTHbIN HEDTAHOM Ta3, ero nepepadoTKa.

[Ipouieccsl MPOMBINUIEHHOW MepepabOTKU He(PTH: KPEKHHI, PHPOPMUHT.
OxTaHOBOE YKCIIO0 OEH3WHOB U LIETAHOBOE YHCIIO TU3EIBHOTO TOIIMBA.

KoxkcoxumMmuueckoe IMPON3BOACTBO M €ro IMPOAYKIMA.

7. I napoKCcHJILHBIE COeTNHEHHS.

Cnuptel. Ilonydenue sTaHONIa OpOXEHHEM TIIIOKO3BI W THApaTaIuei
stuieHa. ['uapokcunbpHas rpynna Kak GyHkiuoHanabHas. [loHsTHE 0 TIpeaeIbHBIX
OJIHOATOMHBIX CIHUpPTaX. XHWMHUYECKHUE CBOMCTBA ATAHOJIA: B3aWMOJICHCTBUE C
HaTpueM, OOpa30BaHHME TPOCTHIX M CIOXHBIX d(PUPOB, OKUCICHHUE B aJIbJICTH/I.
[IpumeHeHne 3TaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJM3M, €ro MOCHEACTBUS U
MPEeAYIPEKICHUE.

I'munepuH Kak NpeACTaBUTENIb MHOTOATOMHBIX chupToB. KauecTBeHHas
peaxiLysl HA MHOTOATOMHBIE clUpThI. [[pMeHeHune raunepuHa.

®enon. Ousnyeckue 1 XUMUYECKUE CBOMCTBA (eHOoNa. B3aumHoe BiusiHUE
aTOMOB B MoOJieKyJie (heHOJa: B3aUMOJICUCTBUE C THAPOKCUIOM HATPUSI U a30THOM
kucioToi. [Ipumenenue eHona Ha OCHOBE CBOMCTB.

JMemoncrpanun. OKHUCIeHUE cUpTa B albaerujl. KauecTBeHHbIE peakluu

Ha MHOTOATOMHBIC CITMPTLI.
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JlaboparopHble onbIThbl. PacTBopuMocTh (peHoNa B BOJE NpH OOBIUHOMN
TeMIlepaType U pu HarpeBanuu. KauecTBeHHbIE peakiuu Ha (EeHOII.

IpodunabHbie n NpodeccuoHATIBLHO 3HAYUMBbIE 3JIEMEHThI COIEPKAHUS.

MeTuinoBblid CIUPT U €r0 KUCIOIb30BAHUE B KAYECTBE XMMHUYECKOTO CHIPbS.
TOKCHMYHOCTh METaHOJa W MpaBUIa TEXHUKU OE30MACHOCTH MpHU pabdoTe C HUM.
OTUIICHTTIMKONb U €ro npuMeHeHue. TOKCHYHOCTh STWICHTJIMKOJA W MpaBuia

TEXHUKH 0€30IMaCHOCTH Ipu pa60Te C HHUM.

8. Aubaernabl M KeTOHLI.

[lonsiTue 00 ampaerupax. AjbAerujgHas rpymna Kak (QyHKIUMOHAJIbHAS.
dopManbACTUl U €ro CBOMCTBA: OKHCIECHHE B COOTBETCTBYIOUIYIO KHCIOTY,
BOCCTAHOBJIICHUE B  COOTBETCTBYyIOIMHW cnupt. [lomydenue  anpaernzion
OKHUCJIEHUEM COOTBETCTBYIOIIMX cHUpTOoB. IIpumenenue Qopmanpaernia Ha
OCHOBE €0 CBOMCTB.

JlaGopaTtopHble onbITbl. PacTBopeHMe riMIepuHa B BOAE W
B3aumoseiicteue ¢ ruapokcuaoM menu(ll). CoiicTBa YKCyCHON KHCIIOTHI, 001IHe
CO CBOWMCTBaMH MUHEPAJIbHBIX KUCIIOT.

IIpodunabHbie u NpodeccHoOHATBLHO 3HAYUMBbIE JIEMEHThI COIePKAHUS.

[Tonyuenue (eHona U3 MpPOAYKTOB KOKCOXMMHYECKOIO MPOU3BOJICTBA U U3
OeH3oa. [TonukoHeHcarus dbopmanpaeruaa c dbenonom B
denonopopmanbaeruinyo cMoiy. Aneranpaerus. IloHatne o KeToHax Ha

MpuMEpce ancTroHa. HpI/IMeHeHI/Ie alICTOHA B TCXHUKEC U IIPOMBIIIIICHHOCTH.

9. Kap00oHOBbBIE KHCJIOTHI.

KapOonoBbie  kuciaorpl. lloHstue o0  KapOOHOBBIX  KHUCJIOTax.
Kap6oxkcunpHas rpynmna kak GyHKIHOHaIbHAsA. [ OMOTOTHYECKU psifl peIeTbHBIX
OJIHOOCHOBHBIX ~ KapOOHOBbIX  KucJOT. [lodyueHue KapOOHOBBIX  KHCIIOT

OKHUCJICHHUEM aJbJICTUI0B. XUMHUYECKHE CBOWCTBA YKCYCHOW KHCIIOTBI: OOIIHE
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CBOMCTBa C MUHEPAJIbHBIMU KUCIOTAMH U peakuus stepudukanuu. [Ipumenenue
YKCYCHOW KHCJIOTBI Ha OCHOBE CBOWMCTB. BhICIINE KHUPHBIE KUCIOTHI Ha MPUMEPE
MAJIbMUTUHOBOW U CTEAPUHOBOM.

Caoxnbie 3¢pupbl M xupbl. [lonyueHue cnoxHbIX A(UPOB peakuuen
srepupukammu. Cnoxuele 3Qupsl B mpupoae, uX 3HaueHue. llpumenenue
CJIOHBIX A()UPOB HA OCHOBE CBOMCTB.

Kupet kak cinoxubsie 3¢upsl. Kiaccudukanus xupoB. XuUMHUECKHE
CBOMCTBA XUPOB: THIPOJIU3 U TUAPUPOBAHUE KUIKUX KUPOB. [[puMeHeHNe )KUpOB
Ha OCHOBE CBOMCTB. MbLia.

JlemoHcTpanuu. Peakius cepeOpsHOro 3epkana ajlbJeru0B U TJIIOKO3BI.
OxwucIieHue ajabIEeTHI0B U TIFOKO3bI B KUCIIOTY ¢ moMonibio ruapokcuaa meau(ll).

JlaboparopHbie onbITHI. J[0Ka3aTeNbCTBO HENPENEIBHOTO XapakrTepa
AKUIKOTO KHUPA.

IIpopuiabHbie 1 MPo(ecCHOHATBLHO 3HAYMMBbIE 3JIEMEHThI COJIePKAHUA.
MHoroo6pa3ue kapOOHOBBIX KHCIOT (IaBejieBas KUCIOTAa Kak JABYXOCHOBHaf,

AKpHUJI0oBast KMCJIOTA KaK HCIIPCACIbHAA, OCH30MHAasT KHCI0Ta KaK apOMaTHqGCKaH).

10. YriaeBoambl.

YriaeBoabl..YTIeBoAbl, HX KilacCUpUKAIMA: MOHOCaxapuibl (TJIHOKO3a,
bpyKTO3a), TMcaxapusl (caxapos3a) U nmojaucaxapuabl (KpaxMall U 1eUTH0103a).

I'moko3a — BemecTBO C JBOWCTBEHHOM (YHKIHMEH — aabIeru0CITHpT.
XWUMUYECKHE CBOWCTBA TJIIOKO3bl: OKHUCJIEHHE B TJIOKOHOBYIO KHCIIOTY,
BOCCTAaHOBJICHHME B COpPOMT, cnupToBOoe Opokenue. [IpuMeHeHHe TIIOKO3bl Ha
OCHOBE CBOMCTB.

3HayeHuEe YTJEBOJOB B XMBOW MPUPOJAEC U KU3HU 4YenoBeka. [lonsarue o
peakuax TOJMKOHJACHCAIMK W TUAPOJM3a Ha MNpPUMEPE B3aUMOMpPEBpaIlCHUN:
IIF0K03a —> MOJIMCaxapul.

JemoncTpanun. KauectBennas peakius Ha kpaxmai. Komekmus 23pupHbIx

Maccell.
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JlaGopaTopubie onbITbl. B3auMmonelcTBHE TIIOKO3BI M Caxapo3bl ¢
ruapokcugom meau(ll). KauectBennas peakius Ha KpaxMmall.

IIpoduiabHbie u npodeccHOHATBHO 3HAYUMBbIE 3JI€EMEHTHI COIEPKAHMS.

[InenkooOpasyromue wMacia. 3amMeHa >KMPOB B TEXHUKE HEMUIIEBBIM
ceipbeM. CHHTETUYECKHE MOIOIIIUE CPEJICTBA.

MosnouHnokucinoe OpokeHHe TIIOKO3bl. KHCIOMOMIOUHBIE  MPOIYKTHI.

CurnocoBanue KOPMOB. HI/ITpOBaHHC OCIIIOJI03bI. HHpOKCI/IJ'H/IH.

11.AMMHBI, AMUHOKHCJIOTBI, 0€JIKH.

12.A30TCcoaepskale rerepouukJaInyeckne coennHenusa. HykienHoBbie

KHCJO0TbI.

13.bHoJIornyeck aKTUBHBIC COCTHHEHHUS.

Amunbl. [Tonstue 06 amuHax. AnudaTuyecKue aMUHbI, UX KIaCCH(PUKALIHS
Y HOMEHKJIaTypa. AHWINH, KaK OpraHndecKkoe ocHoBaHue. [loyuenne annimHa u3
HUTpoOeH301a. [I[puMeHeHe aHuIMHa Ha OCHOBE CBOMCTB.

AMHHOKHCJIOTbI. AMUHOKUCIOTBHI Kak amMdoTepHble AU YHKIHMOHAIbHBIE
OpraHUYECKue COEIUHEHMUS. XUMHUYECKHE CBOWCTBA AMUHOKHCIIOT
B3aMMOJICHCTBUE CO III€JI0YaMHu, KHCJIOTaMH U JApPyr C JpyroMm (peakius
noivkoHaeHcauuu). llentuaHas cBa3p W nojunentuabl.  [IpumeHenue
AMUHOKHCJIOT Ha OCHOBE CBOMCTB.

beaxkn. IlepBuuHas, BTOpUYHAs, TPETHUYHAs CTPYKTYphl  OEJIKOB.
XUMUYECKHE CBOMCTBAa OEJIKOB: TOpEHHE, ACHATypalus, TUIPOJIU3, I[BETHHIE
peakuuu. buonornueckue QyHKIUU OEIKOB.

Ionumepsl. benku u nonucaxapuabl Kak OMOMOIUMEPBI.

Ilmactmaccel.  [loslyyeHne nONMMEPOB pEaKUHMENd MNOIUMMEpPHU3aLUU U
MOJIMKOHJAEHCAMU. TepMOIUIaCTUYHBIE M TEPMOPEAKTHUBHBIE  IUIACTMACCHI.
IIpencraBurenu niacTmace.

Bonokna, wux knaccuduxamus. Ilomydyenue BosokoH. OTnenbHbIE

npeACTaBUTCIIN XUMHWYCCKHUX BOJIOKOH.
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JdemoncTpanuu. B3anMomencTBue amMMuaka W aHWIMHA C  COJISTHOU
KucinoTor. Peakiuss anwnmHa ¢ OpoMHOM BOjo#M. Jloka3aTeabCTBO HATUMYHS
(GyHKIMOHATBHBIX TPYIIT B PACTBOPAaX aMHHOKHCIIOT. PacTBOpeHHE M OCaxacHHE
oenkoB. [[BeTHBIC peakiiuu 0enkoB. ['opeHne NTHYBEro nepa u MepcTIHOM HUTH.

JlabopaTropublie omnbIThbl. PactBopenue OenkoB B Bome. OOHapyxeHUE
OeKOB B MOJIOKE U B MsICHOM OynboHe. JleHaTyparus pacTBopa Oeika KypHHOTO
Ai11a CIMPTOM, PACTBOPAMU COJIEH TSHXKENBIX METAJIIOB U MPU HATPEBaHUM.

IIpakTnueckne padoTsl. PemieHune -HKCHEpUMEHTANbHBIX 3ajlad  Ha
UISHTU(PUKAIIMIO OPTraHMYEeCKUX CoeauHeHuU. Pacmo3naBanme ruracTMace u
BOJIOKOH.

IpopuiabHbie U MPOGEeCCHOHATIBLHO 3HAYUMBbIE 3JIEMEHTbI COJIeP:KaAHUS.
AMUHOKaINpoHoBas kuciioTa. KanpoH Kak npeacTaBUTENb MOJUAMHUIHBIX BOJOKOH.
Hcnonp3oBaHue TUAPOIM3a OEIKOB B MPOMBINUICHHOCTH. [loMMBUHMIXIIOPU,
nonurerpadpropatuieH  (tedsoH). DeHonodpopMalbIECTHAHBIE  IIACTMACCHI.

HGJIJ'IYJIOI/I,Z[. HpOMLII]IJIeHHOG IIPONU3BOACTBO XUMHNYCCKHNX BOJIOKOH.

7 XAPAKTEPUCTHUKA OCHOBHBIX BHJIOB YUYEBHOH
AEATEJIBHOCTH

XapakTepucTHKa OCHOBHBIX BH/10B
Conep:xkanue 00y4yeHust AeSITeJIbHOCTH CTYAeHTOB (Ha YpOBHe

Y4eOHBbIX AeiiCTBHA)

Baxueimmue XUMHUYECKHUE | YMEHHE JaBaTh ONPENCIIEHUE U ONEPUPOBAThH
MTOHSTHS CHEAYIOIUMHA XUMHYECKUMU TIOHSTUAMMU:
BEIIECTBO, XUMHUYECKHM DJIEMEHT, aToM,
MOJIEKYJIa, OTHOCHUTEJIbHBICE aTOMHas U
MOJICKYJISIpHAs MacChl, HWOH, aJJIOTPOMus,
W30TOIIBI, XUMHUYECKas CBSI3b,

QJICKTPOOTPHULATCIIBHOCTD, BaJICHTHOCTD,
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CTETeHb OKHUCIIEHHS, MOJb, MOJISIPHAsA Macca,
MOJISIPHBI 00beM ra3000pa3HBIX BEIIECTB,
BEIIleCTBA MOJIEKYJISIPHOTO u
HEMOJIEKYJISIPHOTO ~ CTPOCHHS,  PacTBOPHI,
AIIEKTPOJIUT u HEDJIEKTPOJIUT,
ANIEKTPOIUTHYECKAS JUCCOLIAAIINA,
OKHCIIUTENh U BOCCTAHOBUTEIb, OKUCICHHUE U
BOCCTAHOBJICHHE, TETIOBOM 3(DPEeKT peakuuu,
CKOPOCTh XHUMHUYECKOW pEaKIH, KaTajus,
XUMHUYECKOE  paBHOBECHE,  YIJIEPOIHBIN
CKeJeT, (yHKIMOHAIbHAS TPYTIa, H30MEpus,

TrOMOJIOTHA

OCHOBHBIC 3aKOHBI XUMHUU

@opMyIUPOBAHME  3aKOHOB  COXPaHCHUS
MacChl BEIIECTB W TMOCTOSHCTBA COCTaBa
BEIIECTB.

YcraHoBKa NPUUYMHHO-CIEICTBEHHOW CBS3U
MEXIy COAEpKaHUEM OSTHUX 3aKOHOB U
HallMCaHUEM  XHMHYECKUX  dopMyn H
YpaBHEHHU.  YCTaHOBKA  HBOJIOIMOHHON
CYIIHOCTH MEHJICJICEBCKOM M COBPEMEHHOU
dhopMyIHPOBOK TiepuoAnYeckoro 3akoHa /Jl.
N. MengeneeBa. OObiAcHEHHE (PU3NYECKOTO
CMbIC/Ia CHMBOJIMKH MEepUOIUYECKOM
TaONMUIBl XHUMHYECKUX »diemeHToB J[. 1.
MenpeneeBa (HOMEpPOB JJIEMEHTA, IMEPHOJA,
TPYIIIbI) u yCTaHOBKa MPUYUHHO-
CICACTBEHHOM CBSI3M MEXAY CTPOEHHUEM
aToMa W 3aKOHOMEPHOCTSIMH HM3MEHECHUS

CBOMCTB 3JIEMEHTOB W O0Opa30BaHHBIX HMU
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BCUICCTB B IICpUOAaxX U IpyIiax.
XapaKTepI/ICTI/IKa 9JICMCHTOB MaJIbIX 151
OOJIBIITNX IIEpUOJ0B 11O HX IIOJOXKCHHIO B

ITepuomuueckon cucreme /. 1. Menaeneena

OcHOBHBIC TCOPHUHN XUMHNHU

YcraHoBKa 3aBUCUMOCTH CBOMCTB
XUMHYECKUX BEIIECTB OT CTPOCHUS aTOMOB
o0pa3yIoluXx HX XHMHYECKHX JIIEMEHTOB.
XapakTepuCTHUKa BAKHEUIIINX TUIIOB
XUMHYECKUX CBSI3€M M OTHOCHUTEIBHOCTH
ATOM THUIIOJIOTUH.

OOBsicHEHNE 3aBUCHUMOCTH CBOMCTB BEIIECTB
OT UX COCTaBa U CTPOCHUS KPUCTAILINYECKUX
PELIETOK.

@opMyIUpPOBKA  OCHOBHBIX  MOJIOKCHUU
TEOPUH DIICKTPOJUTUYECKON JUCCOLMALUA U
XapaKTEPUCTHKA B CBETE OATOW TEOPUU
CBOMCTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
COCIMHECHUM.

@opMyIUpPOBKAa  OCHOBHBIX  MOJIOKCHUH
TEOpUHU XUMHYECKOTO CTPOEHHUS
OPTraHUYECKUX COEIMHECHUHN 151
XapaKTEPUCTHKA B CBETE OTOW TEOpUH

CBOMCTB OCHOBHBIX KJIaCCOB OpPraHU4CCKUX

COeIMHEHUN
Baxueimue BEIECTBA U | XapaKTepUCTHUKA COCTaBa, CTpOEHUH,
MaTepuabl CBOMCTB, TOJIy4EHUI U  NPUMEHEHUs

BakHelmux metawioB (TA u II A rpynm,
QIIOMMHUSA, JKelle3a, a B ECTECTBEHHO-

HaydyHOM mpoduie ©  HEKOTophiX  d-
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AJIEMEHTOB) U UX COCAUHEHHUM.

XapakTepucTruka COCTaBa, CTPOCHHUS,
CBOWCTB, TIONYYCHHUS W  TPUMEHEHUS
BaxkHeimux Hemetawios (VIII A, VIIA, VA
IpyII, a TaKxke a3oTa u pocdopa, yriepoaa u

KPEMHHSI, BOJOpPOAA) M HX COEIHHEHHIA.

XapakTepucTuka COCTaBa, CTPOCHHS,
CBOWMCTB, TOJYYECHHS W  IPUMEHCHUS
BAKHEUIIINX KJIaCCOB YIJIEBOJAOPOIOB

(aikaHOB,  IUKJIOAJIKa-  HOB,  aJIKCHOB,
aJIKUHOB, apEHOB) U UX HanboJee 3HAYUMBIX
B HapOJHOXO3SIIICTBEHHOM IJIaHe
IIPEJCTABUTEIIEH.

AHaJOrnyHasg XapakTEPUCTHKA BAaXHEUIINX
IIPEICTaBUTENICH IPYyTrux KJIACCOB
OpraHUYEeCKUX COEJUHEHUW: MeETaHola U
3TaHOJa, CJIOXKHBIX 3(QUPOB, >XUPOB, MBI,
AJILJIETUIOB (bopmanbaernaon 51
aneTanbAeruaa), KETOHOB (arieToHa),
KapOOHOBBIX KHUCJIOT (YKCYCHOM KHCJOTHI,
JUTSI €CTECTBEHHO-HAYYHOTO npoQus
MpEACTaBUTENEH JPYruxX KJIAcCOB KHCIOT),
MOHOCaxapua0B (TJIOKO3bl), JUCaxapuaoB
(caxapo3ssl), mojucaxapuioB (Kpaxmajia H
LEJUIOJIO3bl),  AHWIWHA,  aMHUHOKHCIIOT,
O€JIKOB, MCKYCCTBEHHBIX M CHHTETHUYECKHX

BOJIOKOH, Kay4YyKOB, IJ1aCTMAaccC

XUMHUYECKUH A3BIK U CUMBOJIMKA

Hcnonb3zoBanue B yueOHOU U

npodecCUOHATbLHON NeSATEeIbHOCTU
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XUMHUYECKAX TEPMUHOB H CHMBOJIHKH.
Ha3Banue  W3ydYeHHBIX  BEIIECTB IO
TPUBHAITBHOMN 17001 MEXTyHapOTHON
HOMEGHKJIAType M OTPaKEHHE COCTaBa ATHX
COCAMHEHUH C TIOMOINBIO  XHMHYECCKHX
dbopmy.

OTpaxxeHHE XWMHUYECKHUX IPOIECCOB C

ITIOMOLIBI0 YPABHEHUN XUMUYECKUX PEAKLIAN

XUMHUYECKHUE PEAKIUU

OObscHEHHE CYIIHOCTH XUMHUYECKHAX
nporieccoB. Kmaccudukamus XUMHUECKUX
PEAKLHI 10 PA3TUYHBIM MTPU3HAKAM: YUCITY U
COCTaBYy MPOJYKTOB U PEAreHTOB, TEIJIOBOMY

sbdexTy, HampapieHuo, ¢aze, HAIUYUIO

KaTajan3aTopa, M3MEHEHUIO CTENEeHeN
OKHCJICHHUSA DJIEMEHTOB, oOpa3syromux
BEIIECTBA.

VYcTaHoBKa NpU3HAKOB OOIIETO U Pa3IMYHOrO
B THUIIOJIOTUM PEAaKUUU ISl HEOPraHUYECKOU
Y OPraHWYECKOW XMMUHU.

Knaccuduinmkanys BemecTs U MpoIEeccoB ¢
TOYKU 3PEHUS OKHUCJICHUS-BOCCTAHOBJICHUSI.
CocTaBiieHME  ypaBHEHUW  peakiud ¢
MOMOIIIBIO METO/IA AJIEKTPOHHOTO OaliaHca.
OObsicHeHue 3aBUCUMOCTH CKOPOCTH
XUMHAYECKOM  peakuud W TOJIOKECHHS
XUMUYECKOTO PABHOBECUSI OT Pa3IMYHbBIX

(bakTopoB

XUMHUYECKUMN IKCIIEPUMEHT

BrinojiHeHHE XMMHUUYECKOTO OKCIICPUMCHTA B

ITIOJITHOM COOTBCTCTBUU C IIpaBUJIaMHU
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0€30IMaCHOCTH.
HaOmronenne, ¢uxcauuss W ONHUCAHUE

pPE3yABTATOB MPOBEAECHHOTO SKCIIEPUMEHTA

XumMuyeckasi ”HPOopMaIus

[IpoBeneHne  CaMOCTOSITENIBHOTO — MOHMCKA
XUMUYECKON uHdopmauu C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX HCTOYHUKOB
(Hay4YHO-TIOIYJISIPHBIX U3JIaHUM,
KOMITBIOTEPHBIX ~ 0a3 JTaHHBIX, PECypCOB
WNHurtepHeTa). Hcnonp3oBanue
KOMIIBIOTEPHBIX TEXHOJIOTHH i1 00paboTKu
U Tepeaadynd XMMUYecKoW MH(pOpMaluu U ee

IMpCACTABJICHUA B PA3JIMYHBIX (1)0pMax

PacueTtnl 110 XUMHUYCCKUM

dbopmysiaM ¥ ypaBHEHUSIM

YcraHoBka 3aBUCHUMOCTH MEXKTY
Ka4eCTBEHHOW M KOJIMYECTBEHHOW CTOPOHAMU
XUMHUYECKUX O0OBEKTOB M TIPOIIECCOB.

Pemienne pacdeTHbIX 3a/1a4 MO0 XUMHUYECKUM

dbopmysiam U ypaBHEHUSAM

[IpodunbHoE u npodec-
CHOHAJILHO 3HAYMMOE
coziepKaHue

OObsicHeHue XUMHYECKUX SBJICHUH,
MPOUCXOJAIIUX B TMpUpPOAE, ObITY U Ha
MPOM3BO/ICTBE.

OnpeneneHue BO3MOXKHOCTEM MPOTEKaHUS
XUMHUYECKUX TPEBPAIICHUA B Pa3JIMYHBIX
YCIIOBHSIX.

Cobumroienne MpaBuUI 3KOJIOTUYECKHU
rPaMOTHOTO TIOBEICHUA B OKPY’KAIOIIEH
cpene.

OlueHKa BIMSHUSL XMMUYECKOTO 3arpsi3HCHUS
OKPYXarUIEeHd Cpelpl HA OPraHu3M 4YEJIOBEKa

H IPpYTUC )KUBBIC OPIraHNU3MBlI.
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Cobmronenne IpaBUI 6e30macHoOro
oOpaiieHusi C TOPIOYUMH H TOKCHYHBIMHU
BEILIECTBAMU, 71a00paTOPHBIM
obopynoBanuem. IloaroroBka pacTBOpOB
3aJJaHHOW KOHIICHTpAIuu B OBITY M Ha TPO-
U3BOJICTBE.

Kputnaeckast OIICHKA JIOCTOBEPHOCTH
XUMHUYECKON MH(pOpMallMH, MOCTyNAIoeH 3

Pa3HbIX KCTOYHHUKOB

8 OBPA3OBATEJIBHBIE TEXHOJIOI'MHU, UCITIOJIB3YEMBIE I1PU
PEAJIMZALINU ITPOT'PAMMBbI
[Ipy peanu3zanuu HACTOSIIEH MPOrPAMMBI  UCHOJIB3YHOTCS KaK
TpaJMLIMOHHAA JIEKIIMOHHO-YpOYHAasl  TEXHOJOrWs, TaK M WHHOBALMOHHBIC
TEXHOJIOTHUH:
e wurpoBbie TexHoJoruu (1 3aHsATHE MPOBOAUTCS B (hOpME POJIEBOM UTPHI HA
Temy «L{BeTHBIE» XUMUUECKUE FTIEMEHTHI);
e uHpOPMAIMOHHBIE TE€XHOJIOTUU (Ha 3aHATHUAX UCIIOJIb3YIOTCS

MYyJIbTUMEIUMHBIE TPE3EHTAlNM, BBINOJHEHHbIE B mporpamme POWER

POINT).

Ilepeyens HMH(MOPMALMOHHBIX TEXHOJOTHH, MCHOJAb3yeMbIX IPH
OCYILLIECTBJICHHH 00pa30BaTeIbLHOIO Mpouecca I0 AUCHUIUIMHE, BKIHYas
nepevYeHb MPOrpPaMMHOr0 odecnevyeHusi 1 MH(POPMANMOHHBIX CIPABOYHBIX

cucreM (IpU HEOOXOAMMOCTH)

Ucnonp3oBanne mnakera MicrosoftOffice st  ureHWs JeKuud C

UCIIOJIb30BAaHUEM CIAMI-TIPE3CHTALINM, TPEACTABICHHS MaTEepUaIOB, U T.II.

9 BUJIbl U ®OPMbI KOHTPO.IS1 3HAHUI CTYJIEHTOB
31



B Tedenue ceMecTpa UCMONIB3YIOTCA CIEAYIOIINE BUABI KOHTPOJIS:

- BXOJIHOMH,

- TEKYLIUH,

- pyO€KHBII.

BxoaHoli KOHTposib TIpoBOIUTCA B (opMme coOeceoBaHUS Ha TIEPBOM
3aHSATUU C LUEBI0 ONPENEICHUS MOTUBALIMU CTYACHTOB K M3YUYECHHIO AUCUUILIAHBI
«XuMus» WA €€ OTCYTCTBUSA JI KOPPEKIUA METOJUKHU MPENojaBaHusi yueOHOM
JVCLUTLIAHE.

Texymmii KOHTpOJb 3HAHUW OCYIIECTBISIETCA B (opMe YCTHOTO H
MMCbMEHHOIO ONPOCa CTYJIEHTOB Ha 3aHATHUSIX U KOHTPOJBHOM padoTe.

Py6exusiit kouTpoas (PKT) opranusyercst 3 pa3a B TedeHue roja B hopme
CaMOCTOATENIbHON pabOTHI.

Tembl py0e:KHBIX KOHTPOJIBHBIX TOYEK B BH/I€ CAMOCTOSITEILHBIX Pa00T

CamocrosTesibHasgs padora «CTpoeHME aTtoMa U MEPUOAUYECKHUM 3aKOH
J.1. MenpaeneeBa»

CamocrosiTesibHas padora «Knaccudukarms HEOPraHUYECKUX
COCIIMHEHHUHN U UX CBOMCTBAY

CamocrosiTesibHas padoTa «YTI€BOJOPOAbl U UX NPUPOAHBIE HCTOYHHKH.

Kucnopoaconepxaiiue opraHu4eCKrue COeIMHEHUS.

10. ®OPMA ITPOMEXYTOYHOMN ATTECTAIIMU CTYJAEHTOB
MO YYEBFHOM JUCHOUTIIMHE

MeToauka mnpoBeleHUusi 3a4era ¢ oueHkoil. IlpumepHblie Bompocsl u
3aJlaHus K 3a4eTy ¢ oueHkoil. Kpurepuu oueHku Ha 3a4ere.

dopma NMPOMEKYTOUHOM aTTECTAIMKU MO0 XHUMHH, YCTAaHOBJIEHHAs] pabodnm
Y4EOHBIM TUTAHOM, - 3a4Yem C OYEHKOU.

B coorBerctBun ¢ gneictBytomuM B Kypckoit I'CXA Ilonoxenuem o

TEKyIlIEeH YyCIEeBAEMOCTH M MPOMEKYTOYHOM aTTecTaluy CTYIEHTOB (pakyibTera
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CIIO ctyaeHT MOXET ObITh aTTECTOBAH MPHU YCIOBUU IMPOXOXKJIEHUS pYyOEKHBIX
KOHTPOJIBHBIX TOYEK Ha «XOPOLIO» U «OTIIAYHOM.

Py6exxubie kouTpoasabie ToukH (PKT) mo aucuumnianHe onpeneneHsl B BUIE
TPEX CaMOCTOSITENBHBIX pabOT B TEUEHUE TOJIA.

Ecnu cTyeHT He BBINOJIHSIET 33JIlaHUSI B paMKax pyOeKHOro KOHTPOJS Ha
«XOpoIIo»/ «OTJIMYHO», TO TPOXOAUT MPOMEKYTOUHYIO aTTECTalli0 B
TpaJIuLMOHHON (opMe. 3auem c oyenkou TPOBOJUTCS Ha MOCIEIHEM 3aHATUU B
BUJIE YCTHOTO OTBETA Ha 1 BONPOC W pelIeHre OAHOW 3anaud. B Havaie 3aHATUA
[IpernoAaBareilb  BBIIACT  33JaHUsd  [PETCHACHTAM  Ha IIPOXOXKICHUE
IPOMEXYTOUHOM arrectanuu. Ha moAroToBKy K OTBETY CTYAEHTY AaeTcs HE Ooiiee
20 munyT. [loKa OHM TOTOBSTCA K OTBETAM, MPENOAABATENb BBICTABIISIET OLECHKU
cryneHraM, npomenmuMm PKT Ha «xopomo» n «omimuHO». [lanee — cTyaeHTBI

OTBCYHAIOT B COOTBCTCTBUU C OUCPCAHOCTHIO.

Kpurepuu oieHKH KayecTBa 3HAHUM CTYIEHTOB

[Ipy BbICTaBICHUM OIIEHKM IO 3a4eTy C OLEHKOM TIpenojaBarelb
PYKOBOJCTBYETCSI CJIEIYIOIIMMHU KPUTEPUIMMU:

5 (OTAMYHO) - CTYJIEHT IOKa3bIBa€T TJIyOOKHWE OCO3HAHHBIE 3HAHUS 10
OCBEIIIAEMOMY BOTPOCY, BIIAJEHUE OCHOBHBIMHU TMOHATUSIMHU, TEPMHUHOJIOTHEH;
BIaJIC€T KOHKPETHBIMU 3HAHUSAMH U YMEHHSMU: OTBET MOJIHBIN, TOKA3aTeJIbHBIN,
YETKUH, TPAMOTHBIN, WITIOCTPUPOBAH MPAKTUUECKUM OIBITOM MPOdeCCUOHATIBEHON
JEATEIIbHOCTH.

4 (Xopoiio) - CTYACHT IIOKa3bIBaeT TJIyOOKOE€ U TIOJHOE YCBOCHHE
COJlep)KaHUsl MaTepualla, yMEHUE TNPaBWIbHO U JOKA3aTEJbHO U3Jararh
porpamMMHBIA MaTepuai. JlomyckaeT OTAeNbHbIE He3HAUYNTEIbHbIE HETOYHOCTH B
dbopme u cTuse OTBeTA.

3 (yAOBIETBOPUTENIBHO) - CTYJIEHT IOHUMAeT OCHOBHOE COJEpKaHue
y4eOHON  TpOrpaMMmbl, yMEET TIOKa3blBaTh MPAKTHUYECKOE TMPUMEHEHUE
MOJTyYEHHBIX 3HaHUI. BMecTe ¢ TeM aomyckaeT OTAe/IbHbIE OMMOKH, HETOUHOCTH

B cojaepxanuu Ou o(pOpPMIICHMH OTBETa; OTBET HEIOCTATOYHO ITOCJIEAOBATEIICH,
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JIOKa3aTesieH U TPaMOTEH.
2 (HeyJOBIETBOPUTENIBHO) - CTYJEHT UMEET CYIIECTBEHHbIE MPOOENbl B
3HAHMSX, JTOMYCKAeT ONIMOKHU, HE BBIACISET TJIABHOTO, CYIIECTBEHHOTO B OTBETE.

OtBeT HOBCpXHOCTHBIﬁ, 6€3HOK333TCHBHBIﬁ, HOITYCKarOTCs pCUYCBBIC OIITHNOKH.

IIpumepHbIe BONPOCHI K 3a4eTy ¢ OLEHKOM

Nel

1. OcHoBHbIe MOHATUSA XxuMUU. BemectBo. ATom. Mosekyna. XUMHYECKH
aneMeHT. Asuorponus. [IpocTele W ciloXkHBIE BemiecTBa. KadecTBeHHBIH U
KOJIMYECTBEHHBIH  COCTaB  BELIECTB. XHUMHUYECKHE 3HAKH U (QOPMYJIBL
OTHOCHTENbHBIE ATOMHAS U MOJIEKYJIsipHast Macchl. KonuuecTBo BeliecTsa.

Ne2

1. OcHoBHBIE 3aKOHBI XUMUU. CTexmoMeTpusa. 3aKOH COXPAaHEHUS MacCChl
BEILECTB. 3aKOH MOCTOSHCTBA COCTaBa BELIECTB MOJEKYISIPHOU CTPYKTYpPbl. 3aKOH
ABorazpo u CJIEICTBUS UX HETO.

Ne3

1. TIlepuomuueckuit 3akon .M. MenneneeBa. OtkpbiTe /JI.H.
MenneneeBsiM Ilepuoanueckoro 3akona. [lepuoanueckuii 3akoH B pOpMyIHPOBKE
J.1. Menpaeneena.

Ne4

1. Ilepuoaunueckas TabnMIla XUMUUYECKUX OHJIEMEHTOB — Tpaduyeckoe
0TOOpakeHHEe MepHOANYEcKOoro 3akoHa. CTpyKTypa NEpUOIWYECKON TaOIULIbL:
NepHOIbI (MaJibie ¥ OOJIbIINE), TPYMIIHI (TJIAaBHASI U TIOOOYHAs).

Ne5

1. Ctpoenue atoma u nepuoaudeckuii 3akon .M. MenneneeBa. ATom —
CIOXHasi yacTuua. SAnpo (MPOTOHBI W HEUTPOHBI) M AJIEKTPOHHAs O00JIOYKA.
N3oronel. CTpoeHuE HSJIEKTPOHHBIX O00O0JOYEK aTOMOB DJIEMEHTOB MajlbIX
NIEPUOJIOB.

Neb
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1. OCOoOEHHOCTH CTPOEHHUS DSJIEKTPOHHBIX O0OJOYEK ATOMOB 3JIEMEHTOB
00JIBIINX TEPHOI0B (TIEPEXOIHBIX diIeMeHTOB). [ToHsTHE 00 OpOUTANIAX. S-, p- U d-
opOuTanu. DIEKTPOHHBIC KOHPUTYPAITUH aTOMOB XUMUYECKUX DJIEMECHTOB.

Ne7

1. CoBpemenHass QopMyJIHUpOBKa MEPUOJAUYECKOrO 3aKOHA. 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA M TEPUOJIUYECKON CHUCTEMbl XUMUYECKUX JJIEMEHTOB
J.W. MenneneeBa i pa3BUTHS HAYKW U TIOHUMAHUS XUMAYECKOW KapTUHBI MUPA.

Ne8

1. Monnas xumuyeckas cBsizb. KaTuOHBI, uX oOpa3oBaHHWE U3 aTOMOB B
pe3yibpTaTe IMpollecca OKHUCICHUS. AHHOHBI, MX OO0pa3oBaHHME W3 aTOMOB B
pe3yJibTate IMpolecca BOCCTaHOBJICHUS. oOHHAs CBSI3b, KakK CBSI3b MEXIY
KaTUOHAMW W AHHOHAMH 32 CYET DJJIEKTPOCTATUYECKOTO  MPUTSIKEHUS.
Knaccudukanuss HOHOB: 1O COCTaBy, 3HAKy 3apsja, HAJIMYMIO THUAPATHOU
o0onouku. MoHHBIE KpUCTAIMYecKkue pemeTku. CBONCTBa BEIIECTB C MOHHBIM
TUTIOM KPUCTAJUIMYECKON PEIIETKH.

Ne9

1. KoBanenTtHass xumu4deckasi CBsizb. MexaHu3M oOpa3oBaHUsI KOBaJECHTHOM
CBA3M (OOMEHHBII W  JIOHOPHO-AKLENTOPHBIM). JIEKTPOOTPULATEIBHOCTb.
KoBaneHTHBIE TONISIpHAS U HEMOJISIpHAA CBsA3U. KpaTHOCTh KOBAJICHTHOM CBSI3H.
MonekynsipHble U aTOMHbIE KpUCTaJUIMYeCKHUe pemieTku. CBONCTBa BEIIECTB C
MOJIEKYJISIPHBIMU U @TOMHBIMU KPUCTAJUNIMYECKUMHU PEIIETKaAMHU.

NelO

1. Meramnuueckass cBsizb. MeTaninueckasi KpUCTAJUIMYECKAs] pelIeTKa U
MeTaJlTndecKasi XuMudeckas CBsi3b. GU3ndeckue CBONCTBA METAJIOB.

Nell

1. ArperatHbie COCTOSIHUSI BELIECTB U BOJAOPOJHAS CBA3b. TBEpHOE, KUKOE
U razoo0pa3Hoe cocTosiHus BeniecT. [lepexos BemecTBa U3 OJHOTO arperaTHoOro

COCTOSIHUS B Jipyroe. BosiopoiHast cBA3b.

Nel2
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1. Qucnepcubie cuctemsl. [lonstue o aucnepcHor cucreme. JucnepcHas
daza u nucnepcuonHas cpena. Kmaccudukanus nucnepcHbsix cucreM. [lonsitue o
KOJUUIOMJIHBIX CUCTEMaX.

Nel3

1. PactBopsl. PactBopenme. PacTtBopuMocThb BemiecTB. HackhlleHHEIE,
HEHACBIILICHHbIE, TIEPECHIIIEHHBIE PACTBOPBI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B,
XKUJKOCTEH M TBEPIBIX BELIECTB OT pa3aUYHbIX (QakTopoB. MaccoBas 0
PaCTBOPEHHOI'O BELIECTBA.

Nel4

1. DnexkTponauTHYecKash TUCCOIUAIUS. DJIEKTPOIUTHl U HEIICKTPOIUTHI.
MexaHu3MBl SJIEKTPOJUTAYECKON IUCCOUMALMU Ui BEIIECTB C Pa3JIMYHBIMU
TUIIAMHA XUMUYECKOH CBS3U. | MApATUPOBAHHBIE U HETUIPATUPOBAHHBIE HOHBI.

Nel5

1. Crenenpb »snexkTposUTHUYECKON aucconanu. CuiibHble U clladble
ANEKTPONUTHL. OCHOBHBIE TOJIOKEHUSI TEOPUU DIIEKTPOIUTUUECKON THCCOLIMAIUU.
Kucnotsl, 0CHOBaHUS U COJIM KaK JIEKTPOIUTHI.

Nel6

1. Knaccudukaiysi HEOpraHU4ECKUX COEIMHEHUI U X CBOMCTBA

Kucnotel n ux cpoiictBa. KHUCIOTHI Kak 3J€KTPOJIUTHI, UX KJIACCH(PUKALIMS
[0 pPa3jIMYHbIM MpPU3HAKaM. XHMHUYECKHME CBOMCTBA KHUCIOT B CBETE TEOPUHU
ANEKTPOIUTHYECKON JIVCCOLIMALINH. Ocobennoctu B3aMMOJICHCTBUS
KOHIICHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT ¢ MeTamiamu. (OCHOBHBIE
CIIOCOOBI MOTYUYEHUST KUCIIOTHI.

Nel7

1. OchHoBanuss u wux cBoiicTBa. OCHOBaHHMS KaK »3JIEKTPOJUTHI, HUX
KJ1IaccuUKaIys Mo pa3IMuHbIM MpU3HAKaM. XHMHYECKHE CBOMCTBA OCHOBAHUI B
CBETE TEOPHUU BJIEKTPOIUTUYECKON Nuccounanuu. Pas3noxkeHre HEpaCTBOPUMBIX B

BO/ie OCHOBaHUN. OCHOBHBIE CIIOCOOBI MTOJTyUYEHUsI OCHOBAHUM.

Neol8
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1. Conu u ux cBoiictBa. Conu Kak 37eKTpoduThl. Conu cpeHue, KUciabie u
OCHOBHbIE. XMMHYECKU CBOMCTBA COJIEM B CBETE TEOPUHU IIICKTPOJIUTHYECKOMN
nucconuanu. CrocoObl MOTYyUYEHUS COJICH.

Nel9

I'maponus conen.

No20

l. Oxcunel u ux cBoicTtBa. ConeoOpa3yronme U HecoyeoOpasyrolme
okcuzpl. OCHOBHBIC, aM(POTEPHBIE U KUCIOTHBIE OKCHJIBI. 3aBUCUMOCTh XapakTepa
OKCHJa OT CTENEHU OKHUCIEHUS O0O0pa3yloliero ero Metauia. XHUMHYECKHE
CBOWCTBA OKCUJIOB. [lonyueHnune okcuaos.

No21

OKUCIUTETbHO-BOCCTAHOBUTENbHBIE  peakuuu. CTeneHb  OKUCIIEHUS.
OKuCIUTEN, M BOCCTAHOBJIEHWE. BOCCTaHOBUTENL W  OKHCIEHHE. Meton
ANEKTPOHHOIO  OajlaHca Uil COCTaBJIEHUS  YPAaBHEHHM  OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIINMN.

No22

1. Ckopocth xumuueckux peakuuid. [loHATHE O CKOPOCTH XHUMHYECKUX
peakiuuii. 3aBUCUMOCTh CKOPOCTH XMMHUYECKHUX PEAKIMI OT pa3iuYHbIX (PaKTOPOB:
MPUPOJIBI PEArUPYIOIINX BEIIECTB, UX KOHIICHTPAIMU, TEMIIEPATYPhI, TOBEPXHOCTH
CONPUKOCHOBEHUS U UCIIOIb30BaHUs KaTaIU3aTOPOB.

No23

1. O6parumocTh XUMHUYECKUX peakiuil. OOpaTumbie U HeoOpaTUMBbIE
peakuu. XUMUYECKOEe PaBHOBECHE U CIIOCOOBI €r0 CMEIIEHUS.

No24

Tumnel KpUCTAUIMUECKUX  pEIIETOK. YacTHipl Jexalue B y3Jlax
KPUCTAJUIMYECKON pele€Tku. Tum cBs3u Mexay yactuiaMu. [Ipumepsl Bemects.
PusnyecKue CBOMCTBA.

Ne25

Koppo3zus metannoB. Xumuyeckas U 3JIEKTPOXUMHUYECKAsT KOPPO3USL.
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Ne26

MerTaiuibl T1aBHBIX IMOATPVIIIL. MeTamibl ToOOYHBIX IMOATPVYIIII.

Ne27
Onektposnn3. XWMHYECKHME HCTOYHHMKM TokKa. IIpomecc Ha aHome W Ha

KaToxac.

No2§
l'anorensl. Haxoxnenwe B mpupoge. CTpoeHME M CBOMCTBa aTOMOB.

FaHOFGHOBOIIOpO,Z[BI U TaJIOTCHU/IBI.

Ne29

Xanbkorensl. Cepa. Haxoxnenue B mnpupoge. Ilomydenue kuciaopona u
cepbl. CepoBOIOPOI, CEPOBOAOPOAHAS KUCIOTA, CYTb(UIBIL.

Ne30

['eneTnueckast CBSI3b MEXK]Yy KJacCaMM HEOPTraHUYECKUX M OPTaHUYECKUX
BEIIECTB. | €HEeTUUECKHUM PAl DJIEMEHTA — MeTaJlIa. | eHeTUUeCKUI psAll JIIEMEHTA —
HeMeTasuia. ['eHeTudecKuil psii 3JIeMeHTa — MeTajljla, KOTOPOMY COOTBETCTBYIOT

am(pOoTepHbIE OKCUJ U TUIPOKCHUIL.

IIpuMepHBbIe 3a1a4UM K 3a4€Ty C OLEHKOM
Nel
Ocy1IecTBUTE CIICAYIOIINE TPEBPALCHUS:

CuCl; - CuOHCI — Cu(OH); —» CuO — Cu(NOs3)..

Hanummre ypaBHeHus: peakuuid.

No2
Ocy1iecTBUTE CIEAYIONINE MPEBPAICHUS:

FE(OH)g — FeOHSO, —>Fe2(SO4)3 —> Fe(N03)3 — FePOq
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Hamummure ypaBHeHUs peakuuii.

Ne3
Hanumure rpagudeckoe uzobpaxenue ¢popmyisl Ca(HSO,.), , HazBaHue
ATOW COJIM, KaK €€ MOJXKHO TOJYYUTh W TPEBPATHTh B CPEIHIOI0, HOPMAIHHYIO

cosib? Hanuimure ypaBHEHHS] COOTBETCTBYIOIIUX PEAKIUN.

No4
YuuteiBass amMGOTEPHOCTh, HAMUIIUTE YPAaBHEHHUS PEAKIM CIIEIYIOMNX

OKCHJIOB C KMCJIOTOH M 111ejioubio: PbO, ZnO, Mn,0-

Neo5
CocraBbTe YpaBHCHHS PEAKITUH, C TTOMOIIBIO KOTOPBIX MOYKHO OCYIIECTBUTH
CJICTYIONTHE TIPEBPAIICHHUS :

Ne6
Hanwr cneayromme okucibl MetamwioB: CaO, CuO, ZnO, Fe,O3; , Mn,Oy .
VYka3aTh, Kakke W3 HUX OCHOBHBIC, KHUCJIOTHBIC M amdorepHbic. Hamucarthb

YpaBHEHUS PEaKIMi paCTBOPEHUS ITUX OKUCIIOB B KUCJIOTE U IIEIOYH.

Ne7
Kaxoe u3 ykazanHbIx BeniecTB OyaeT pearupoats ¢ KOH?
A|203 , N,Os ,Cr2(804)3 , Ba(OH)z . HPO; , Zn(OH)z, CuO.

Hanummre ypaBHeHUs peakuuil.

No§
OcymecTBuTh cinenyromuid nukia npespamenuii: CaCl, — Ca(NO3), —

CaC0O; —» Ca0 —» Cag(PO4)2.
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No9
[TonOepute 1O JaBa ypaBHEHHS B MOJICKYJIIPHOM BHIE K KaKJIOMYy U3

MoJIeKyIsipHO-HOHHBIX: Ca?*+ CO3* =CaCOg

Nel0
CocTaBbTe MOJICKYJISIPHBIC W MOJICKYJIIPHO-UOHHBIC YPAaBHCHHS THIIPOJIN3a

coaeii: Ba(CN), ,CrCls.

Nell
HOI[6€pI/ITe 10 JaBa YypPaBHCHHA B MOJICKYJLIDPHOM BHAC K KaXIOMY MH3

MonekyasapHo-uoHHbIX: Cu(OH),+2H* =Cu?* +2H,0.

Nel2
CocTaBbpTe MOJICKYJIIPHBIC W MOJICKYJISIPHO-HOHHBIC YPaBHEHUS THIPOJIHA3A

coseii: NagPO,4 ,MgCl,.

Nel3
[TomapHo cMemanu pacTBOPHI CICAYIOMIUX BEIIECTB, HAIUIIATE HOHHBIC

peakuun oomena: MgCl,+KOH—

Nel4
CocTtaBbTe MOJEKYISIPHBIE U MOJIEKYJISIPHO-MOHHBIE YPaBHEHUS! THIIPOJIN3A

coueii: Na,C,04 , NH4Br.

Nel5
[TonOepute 1O aBa ypaBHEHHS B MOJCKYJSIPHOM BHIIE K KaXIOMy U3

MOJIEKyISpHO-HOHHBIX: Fe?* +20H = Fe(OH),|.

Nel6
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CocraBbTe MOJICKYJISIPHBIC W MOJICKYJIAPHO-MOHHBIC YPAaBHCHHA T'MAPOJIU3a

coaeit: Ca(CN), , Cr(NOs3), .

Nel7
[TomapHO cMmemIamu pacTBOPHI CICAYIOMNX BEIIECTB, HAMMIIUTE WOHHBIC

peakiuu oomena: Ba(OH), + HCl—

Nel8
CocraBpTe cxeMy HOHHOTO OanmaHca W mojdoeputre KodhPUIIMEHTH B
peaKuuu: H;AsO; + KMnO,4 + H,SOs— H3AsO4 + MNSO,4 + K>SO, + H,O .

VKaXuTe OKMCIMTEIb U BOCCTAHOBUTEb B I[&HHOIZ peaKnum.

Nel9

CocTraBbTe CXE€My AJIEKTPOHHOTO OanaHca W moadeputre Ko3PQPUUUEHTHI K
peaknuu: K>S + KMnO4+ H,SO4, - MnSO,4 + S + Ky,SO4 + H)0 .

Kakoe BemecTBo SBIAETCS OKUCIMTENIEM, a KaKO€ BOCCTAHOBHUTEIEM B

NpeablIyIen peakiuu?

Ne20
CocraBbTe cxeMy HOHHOro OanmaHca M mnojadoeputre Kod(hPHUIMEHTH B
peaKuuu: HCI + K,Cr,0;— CrCl; + KCI + Cl, + H,0 .

VKaXuTe OKMCIMTEIb U BOCCTAHOBUTEb B ):[ElHHOfI pcaKuum.

Ne21
CocraBbTe cxeMy HOHHOro OanmaHca W mnojadoeputre Kod(hPUIMEHTH B
peaKumnu: SnSO, + KMnO4 + H,SOs— Sn(SO4)2 + MnSQO, + K»,SO, + H,O .

YKaXUTE OKUCIUTENIb U BOCCTAHOBUTEIb B JAHHOW PEAKIIUU.

No22
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CocraBbTe CcxeMy HOHHOTO OamaHca W TmoadepuTe Kod(PQPUIIMEHTH B
peaxiuu:
Na,FeO, + Cl; +NaOH — NayFeO, + NaCl + H,O .

VKaXuTe OKMCIMTEIb U BOCCTAHOBUTEb B I[aHHOﬁ peaKuumn

No23
OcyuiecTBUTH IUKII IPEBPAILICHUI:

Fe(OH)3 —> Fez(SO4)3 —> Fe(N03)3 —> Fe(OH)3 — Fe,0a.

Ne24

3aKOHUYNTE YPaBHEHMS CIEAYIONIUX NPEBPAILICHUN:
K202+KI+H;SOs—

K20,+KMnO4+ HSOs—

KBr+ H,SO4—S0:...

KI+ H,SO,—H,S.....

KCIO3+KNO3;—

Ne25

Pacronoxxute BemiectBa, hopmyibl kotopbix CoHs—NH2, NH3, (CsHs)NH u
CsHsNH-, B mopsinke ycriieHuss o0CHOBHBIX CBOMCTB. IosscCHUTE OTBET.

No26

Haitmure MaccoByro 010 THAPOKCUIA HATPUSI B PACTBOPE, MOTYYEHHOM
nipu B3aumozercteuu 0,69 r. Hatpus u 130 mu1. BoablL.

No27

B 400 r. 5%-ro pactBopa rumpokcuaa Hatpus mnodaBunu 0,92 r. HaTpwUs.
Brraucnure MaccoByIO JIOJIO IIETOYH B ITOTYYEHHOM PacTBOPE.

No28

JlaHbl YeThIpe BeEIIeCTBA: AUXPOMAT HATPHs, KOHIICHTPUPOBAHHAS CEpHas

KHCIIOTa, THAPOKCUJ JUTHS, (ropua Kamus. Hamummmre ypaBHEHHS YETBIPEX
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BO3MOKHBIX PEAKIIMN MEXKYy 3TUMHU BEIIECTBAMH.

Ne29

Jlanel BOAHBIC PACTBOPHI CEPOBOJOPOAA, OpoMa, THUAPOKCHAA HATpPHS,
XJIOPHOM KHUCJIOTHI. HanuimmuTe ypaBHEHUS YETBIPEX BO3MOXKHBIX PEAKIUNA MEXKIY
STUMHU BEIICCTBAMMU.

Ne30

O6pazenr Hatpust maccoit 0,5 r. momectunu B Boay. Ha HeiTpammzanuro
MOJy4YeHHOro pactBopa wuspacxogoBamu 51,1 1. 1,5%-i CONSTHON KHUCIOTHI.

Brruucnure MaccoByro 0110 HaTpus B oopasiie (B %).

11 YYEBHO-METOJIMYECKOE OBECIIEYEHUE ITPOTPAMMBI
YYEBHOI TUCHUATIIMHBI

IlepeyeHb OCHOBHO U JONOJIHUTEILHOM JIUTEPATYPHI,

HCOﬁXO]II/IMOﬁ AJIF OCBOCHHUSA JUCHHUILJINHBI

OcHoBHas auTEparypa:

1. Epemun B.B. Xumus. YrmyOnensusiii ypoBeHb. 10 kmacc : yueOnuk /B.B.
Epemun, H.E. Ky3smenko, B.. Tepenun u np. — Mocksa :  [lpoda, 2021. —
URL.: https:// lecta.rosuchebnik.ru.- Tekct : 31eKTpOHHBIH.

2. Epemun B.B. Xumus. 11 kmacc. YrimyOneHHbIH ypoBeHb : yueOHUMK / B.B.
Epemun, H.E. Ky3pmenko, A.A. Jlpo3moB. — Mocksa : JIpoda, 20198— URL.:

https:// lecta.rosuchebnik.ru.- Tekcr : 371€KTPOHHBIIA.

JlonoIHUTEIbHASL JIUTEepaTypa:

1. T'munaxa H.JI. O6mas xumus : yuebHoe nocobue / I'muaka H.JI. — Mocksa :
KuoPyc, 2021. — 749 ¢.— URL.: https://book.ru/book/939867. — ISBN 978-
5-406-08333-8. — TekcT : 2MEeKTPOHHBIH.
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2. TlognyOnsix JI. Il. Xumus : yue6Hoe mocooue / JI. II. IlogmyOHbix. —
Kpacnosipck : Kpacl’'AY, 2018. — 306 c.— URL:
https://e.lanbook.com/book/130110. — TekcT : 37IEKTPOHHBIIA.

3. Cupotkun O.C. Xumus : yuebnuk / Cuporkun O.C. — Mocksa : KuaoPyc,
2019. — 363 c¢.— URL.: https://book.ru/book/930225. — ISBN 978-5-406-

06688-1. — TekcT : AMEeKTPOHHBIIA.

Ilepeyenb pecypcoB HMHGPOPMAIMOHHO-TEJIEKOMMYHUKALIMOHHONH CeTH

«/HTEpHET», HEOOXOAMMBIX /IJI51 OCBOEHMS M CIIUTIIUHbI

1. OOpazoBarenbHbIE pecypchl HHTEpHeTa. Xumus : cair. — URL:
http://www.alleng.ru. — TekcT : 3JIeKTPOHHBIH.
2. Enunas kosjuiekuus 1udpoBbix oOpazoBaTenbHbIX. : callT. — URL:

http://www.school-collection.edu.ru. — TekcT : 37€KTPOHHBIIA.

3. KOJ'IJ'IGKI_[I/I}I «ECTCCTBGHHOH&Y‘-IHBIG OKCIICPUMCHTED» | XUMHUA cauTt. —

URL: http://experiment.edu.ru. — TekcT : 3JI€KTPOHHBIA.

12 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE
YUYEBHOM JUCHUTIIIUHBI «XUMUSI»

OcBoenue mporpaMmbl y4eOHOW JTUCIUIUIHMHBI «XUMHUS» Tpearoiaraet
Hajguyue B Mpo(decCHOHATBHON 00pa3oBaTeNbHONW OpraHU3alluy, peau3yronien
oOpa3oBaTenbHy0 MpOoTrpaMMy CpeIHero oOmiero oOpa3oBaHHs B Mpejenax
ocoerust OIIOII CIIO nHa 0a3e OCHOBHOro 00ImIero oOpa3oBaHus, KaOWHETa
XUMHUHM C JlabopaTtopuel u J1aOOpaHTCKOM KOMHATOM, B KOTOPOM HMEETCS
BO3MOXKHOCTh 0OecrneunTh cBOOOAHBIN nocTyn B MHTepHET BO BpeMsi y4eOHOTo
3aHATHS U B IEPUO]T BHEYUEOHOU JEATEILHOCTH 00y4YarOIUXCS.

[Tomemenne kaOUHETa JOJKHO YJOBIECTBOPATH TpeboBaHusiM CaHHUTapHO-
snuaemMuoniornueckux npaBui U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIIEHO TUIIOBBIM OOOpPYJOBAaHMEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAHUAX, B

TOM YHUCIJIE€ CHEIHATM3UPOBAHHONW y4uyeOHOW MeOenbl0 U CpeACTBaMU OOYy4YEeHHS,
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JOCTATOYHBIMM  JJI1  BBIMOJHEHUST TpeOOBaHUM K YpPOBHIO  MOJATOTOBKH
o0y4Jarommxcs.

B kabuneTre MOMKHO OBITH MYJIBTUMEIUUHOE OOOPYIOBAHUE, MOCPEACTBOM
KOTOPOTO YYacTHUKMA O0pa3oBaTENbHOrO Mpolecca MOTYT MpPOCMaTpUBATh
BU3YaJIbHYIO0 WH()OPMAITHIO TI0 XUMHUH, CO37aBaTh MPE3EHTAIINH, BUACOMATEPHATIBI
UT. I

B cocraB  y4eOHO-METOJIMYECKOTO U  MaTePHAIbHO-TEXHHUYECKOTO
OCHAIICHUS KaOMHETa XUMUU BXO/IAT:

. MHOTO(YHKIIMOHATBHBIN KOMIUIEKC TIPETo1aBaTels;
. HaTypalibHbIE OOBEKTHI, MOJIENH, MPUOOPHI U HAOOPHI ISl TOCTAHOBKU 1€

MOHCTPAIUOHHOI'O U YYCHHYCCKOI'O SKCIICPUMCHTA,

. TeYaTHBIC U SKPAaHHO-3BYKOBBIC CPEJICTBA O0YUYCHUS;

. CpeICTBA HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

. PCaKTUBEI,

. TICPCYHH OCHOBHOM M JIOTIOJHUTEILHOM YUCOHOM JTUTEpaTyPHI;
. BCIIOMOTaTEJIbHOE 000PYI0BAaHHE U MHCTPYKITUH;

. OnOIMoTeUHbIN (HOHI.

B OubOmuoreunniidi (GoHA BXOAAT YYEOHUKH M y4eOHO-METOAMYECKHE
koMIiekThl (YMK), pekoMeH1oBaHHBIC WIIM JOMYIICHHBIC IS UCIIOJIB30BAHUS B
npodeccCuoHaNbHBIX 00pa3oBaTeNbHbIX OpraHu3aIMsIX, peaTM3yIOIINX
oOpa3zoBaTeIbHYI0 MporpamMMmy cpeaHero oOiero oOpa3oBaHUs B Mpejesiax
ocBoenust OIIOIT CIIO nHa 6a3e 0cCHOBHOTO 00IIIero 00pa3oBaHMs.

buGmoreunbiit GoHI MOXKET OBITH JOMOJHEH XUMHUYCCKON SHITUKIIOTIETUEH,
CIIpPaBOYHHUKAMU, KHUTAMU JIUIS YTCHUS 110 XUMUM.

B mpomecce ocBoeHus mnporpaMmbl y4eOHOW TUCIUTUIMHBI « XHUMHS)
CTYJICHTHI JOJDKHBI WMETh BO3MOXHOCTH JOCTYINa K D3JICKTPOHHBIM YYeOHBIM
MaTepuaiaM I0 XUMHUH, UMEIOIIUMCS B CBOOOJHOM JOCTyne B ceTu MHTEepHET

(3JIEKTPOHHBIM KHUTaM, MMPAKTUKyMaMm, TecTaM, Matepuaiam EI'D.
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13 OCOBEHHOCTH PEAJIM3AIIMY YYEBHOM JTUCHUTIIMHBI
«XUMUs» AJs1 HUHBAJIUIOB U JIMIL C OI'PAHUYEHHBIMH
BO3MOXHOCTSAMMU 3/10POBbSI

OOyuyaromuMucsi ¢ OrpaHUYECHHBIMHU BO3MOKHOCTSIMH 3JI0POBbSl 10 HX
3asABIICHUIO0 00ECTICUNBACTCS:

1) nns oOydaromuxcsi ¢ OTPAaHWMYCHHBIMH BO3MOKHOCTSMU 370POBBS TIO
3pEHUIO:

- amanTtanus o(QUIMATIBHBIX CAUTOB 00pa30BaTEIBHBIX OPTaHU3AINA B CETH
NHTepHeT ¢ y4eToM OCOOBIX MOTPEOHOCTEW WHBAJIUAOB IO 3pPEHUI0 C
MPUBEJACHUEM UX K MEXKIyHApOAHOMY CTaHIAPTy JOCTYIHOCTH BEO-KOHTEHTa U
BeO-cepBucoB (WCAGQG);

- pa3MellleHue B JOCTYIHBIX JUIsi OOYYalOIIUXCsl, SIBJISIOIIMXCS CIICTIHIMU
WIM CIa0OBUISIIIMMH, MECTaX U B aJalTUPOBAHHON (hopMe (C yUYETOM HUX OCOOBIX
NOTpeOHOCTEN) chnpaBouyHOM HHGOPMALMM O PACHUCAHUU JICKIHM, YYEOHBIX
3aHATHH (I0JKHA OBITH BBITIOJIHEHA KPYITHBIM (BBICOTA MPOMUCHBIX OYKB HE MEHEe
7,5 cm) penbedHO-KOHTpACcTHBIM MIpudTOM (Ha OemoM Wik xkeaToM (oHe) u
npoayonupoBana mpudTom bpaiiis);

- MIPUCYTCTBUE aCCHCTEHTA, OKA3bIBAIOIIETO 00yJaromeMycsi HEOOXOANMYO
MTOMOIIIB;

- obecrnieyeHne BhIMyCcKa albTePHATUBHBIX (HOPMATOB MEYATHBIX MAaTEPUATIOB
(kpynHbI mpudT UM ayaudodaiiibl); oOecrieueHue A0CTyrna o0ydaroiierocs,
SBJISIOIIETOCS  CJIETIBIM W HCIOJB3YIONIETO0 COOAKy-MOBOABIPS, K  3/IaHUIO
oOpa30oBaTeNbHON OpraHu3allii, pPacroJiaralolero MECTOM ISl pa3MEIICHHUs
c00aKH-TIOBOJIBIPS B aChl O0YUYEHHSI CAaMOT'0 00y4aroIerocs;

2) mius o0ydarlmMXCcs ¢ OTPAaHUYCHHBIMA BO3MOXXHOCTSMH 37I0POBbSI TIO
ClIyXy: nyOnaupoBaHWE 3BYKOBOH CIPaBOYHOW WH(POPMAIMK O PacClUCaHUH
y4eOHBIX 3aHATHH BH3yalbHOW (YCTaHOBKA MOHHUTOPOB C BO3MOYKHOCTBIO
TPAHCISIIIUU CYOTUTPOB (MOHHUTOPBI, MX pPa3Mephl U KOJIMYECTBO HEOOXOIUMO
OTpENEeNATh C YYEeTOM pa3MEpOB IOMENIEHHUs ), oOecredeHrue HaIIexKaIluMu

3BYKOBBIMH CPEJICTBAMHU BOCIIPOU3BEICHUS NH(POpMAIUK;
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3) nmns oOydaromuxcs, HMMEIOIMX HapyLIIEHUs OIOPHO-IBUTATEIHHOTO
ammapara, MaTepHabHO-TEXHUYECKHUE YCIOBHS 00ECIeYHBAaOT BO3MOXKHOCTD
OecCIpensITCTBEHHOTO JJOCTyNa 00y4alouuxcsi B y4eOHbIe MOMEIICHHUs, CTOJIOBBIC,
TyaJleTHble M JApPYyrue MOMEUICHUs 00pa3oBaTebHON OpraHM3allud, a TaKkKe HX
npeObIBaHUsI B YKa3aHHBIX [OMEIICHUAX (HAIWYUE TMaHAYCOB, MOpPYYHEH,
paCIIMPEHHBIX JBEPHBIX MPOEMOB, JHU(PTOB, JOKAIbHOE TOHUKEHHE CTOEK-
OapbepoB 10 BBICOTHI He Oonee 0,8 M; Hamu4Me CIEMUATBHBIX KpEecel U JIPYTHx
MPUCHOCOOJICHHI ).

OOyyaromuMcss ¢ OrPAaHUYEHHBIMM ~ BO3MOYKHOCTSIMM  3710POBbsI
IPEIOCTABIISAIOTCA OECIUIaTHO CHEIHalIbHble YUEOHUKU U y4eOHbIe TOCOOUs, NHas
ydeOHasi ~ juTeparypa, a  TaKkKe  YCIyI'H  CypJONEepEeBOAYMKOB U
TU(IOCYPAOTIEPEBOTUNKOB.

C yderoM 0co0bIX MOTPeOHOCTENH OOyYarONMXCS C€ OrPaHUYECHHBIMU
BO3MOYKHOCTSIMH  370pOBbsi  00pa3oBaTeIbHOM opraHu3anueid oOecreunBaeTCs

MMpcaoCTaBJICHHUC y‘-I€6HI>IX, JICKOMOHHBIX MAaTCPHUAJIOB B 3JICKTPOHHOM BHC.
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