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Pabouas nporpamma o0rmeobpa3oBarenbHON yueOHON MUCHMIUIMHEL pa3paboTa-
Ha Ha ocHOBe DemepanbHOrO rocy AapCTBEHHOTO 00pa30BaTENbHOIO CTAHAAPTa CPel-
Hero obiero o0pazoBaHMs, YTBEP)KICHHOTO IpHKa3zoM MuHMCTEpCTBa 00pa3oBaHus
1 Hayku Poccuitckoit @enepanyu ot 17 mas 2012 r. Ne 413, @enepaiisHOro rocyaap-
CTBEHHOTO 00pa30BaTENBHOIO CTaHIapTa CPEAHEro NpodeccHoHaNsHOro odpas3osa-
Hus no cnenpansHocTH 11.02.15 MadboxoMMYyHUKAILIMOHHEIE CETU M CHCTEMBL CBA3H,
YTBEPXKIEHHOTO MpuKa3zoM MuHHcTepcTBa 00pazoBanus U HaykH Poccuiickoil ®Pene-
paumy ot 09 nexabps 2016 r. Ne 1584.

IIporpammy cocTaBmIa:
Kopsikopa U.I1. - npenonasarens LIK MuE/] xadenps: BMu®

Opobpeno IHUKIOBOM KOMHUCCHEH Coruacosano

MareMaTiK 1 €CTECTBEHHBIX 3aMecTuTeNnb IUPEKTOpa
JTHMCIUILUTAH Kadeapsl o yuefHoii pabore

Bricme MareMaTUKi U PU3HUKH. Cj A H. benskora

Iportoxon 7 or &t.23. A0 =

Ipencenareny MUKIOBOH KOMUCCHH
///7;’“ — A.A. Yupkosa




Pabouast mporpamma o611eo0pa3oBaTenbHON yueOHOW AMCIUILIMHBI pa3padoTa-
Ha Ha ocHOBe DeepaibHOrO roCyIapPCTBEHHOTO 00pa30BaTEIbHOIO CTAHIApTa CPE-
Hero oOuiero o0pa3oBaHusl, yTBEPKIECHHOTO prKa3oM MuHucTepcTBa 00pa3oBaHus
u Hayku Poccuiickoit @enepannu ot 17 masg 2012 r. Ne 413, deaepanpHoro rocyaap-
CTBEHHOT0 00pa30BaTENbHOIO CTaHAApTa CPEeIHEro MpogecCHoHaNIbHOro 00pa3oBa-
Hud 110 cnenuanbHocTh 11.02.15 MHpokoMMyHUKAITMOHHBIE CETH U CUCTEMBI CBSI3H,
YTBEPKIAECHHOIO MpHKa3oM MUHKHCTEpCTBA 00pa3oBaHus U Hayku Poccutickoit dene-
partuu ot 09 mexabps 2016 r. Ne 1584,

IIporpammy cocraBuia:
Kopsixosa W.II. - npenogasarens K MuEJl xabeapsr BMud

Ono0peHo UKIOBON KOMUCCUEN CorsacoBaHo
MaremaTuKH U €CTECTBEHHBIX 3amMecTUTeNb JUPEKTOpa
JUCHUIUIMH Kadeapbl o yueOHo# pabote
Bricuieit maTeMaTuku U QU3MKH. A.H. bensikoBa
[TpoTokon OT
[Ipencenarens HUKIOBOM KOMUCCUU

A.A. Yupkosa




PaccmoTpeHno Ha 3acejaHUM IUKIOBOM KOMUCCUU
U PEKOMEH/I0BAHO i Y4eOHbIX 3aHSATUHN B

[Tporokon OT
[Ipencenarens HUKIOBOW KOMUCCUU

y4eOHOM TOTy.

PaccmoTpeHo Ha 3aceaHuy HUKIOBOM KOMHUCCUHU
Y PEeKOMEHJIOBAHO JJIsl yYeOHBIX 3aHATHI B

IIpoToxon oT
IIpencenarens HMKIIOBOW KOMHUCCUA

y49e0HOM TOJTY.

PaCCMOTpeHO Ha 3aCeIaHUU LIMKJIOBOM KOMUCCUH
U PpCKOMCHAOBAHO AJIA y‘IC6HLIX 3aHATHM B

[TpoTokon oT
[Ipencenarens HUKIOBOW KOMUCCUU

y4eOHOM TOTy.




COJAEPKXKAHHUE

[TosicHuTenpHAS 3anKCKa

OOwas xapakrepucTuKa y4eOHOM JUCIHUIUINHBI « X UMUS»

MecTo yueOHON JUCUMIIIMHBI B yUeOHOM IUIaHE

Pe3ynbTarhl 0cBOEHUS Y4EOHOM AUCLUIIINHBI

Temarnueckoe MIaHUPOBAHUE U COAEPKAHUE YUEOHOM TUCIUIUINHEI
XapakTeprucTUKa OCHOBHBIX BUJIOB YUEOHOH 1€ATEIHHOCTH 00yUYaOIIUXCS
VY4e0HO-METOANYECKOE U MATEPUATIBHO-TEXHUUECKOE 00eCIieueHne
IPOrpaMMbl Y4€OHOM TUCIUTUIUHBI « XUMUS)
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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma oOnieoOpa3oBaTeabHON yU4eOHOM AUCHMIUIMHBL «XUMUS
npenHa3HaYeHa JUisl U3y4eHUs: XMMUU B MPodecCHOHANTBHBIX 00pa30BaTENbHBIX Op-
ranuzanusx CIIO, peanusyromux oOpa3oBaTeIbHYI0 MPOrpaMMy CPEIHEro OOIEero
oOpa3oBaHMs B Ipelesax OCBOEHHUS OCHOBHOM oOpaszoBatenbHON mporpammbl CITO
(OOII CIIO) Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHMs MPHU MOJATOTOBKE CICIUATH-
CTOB CPEIHErO 3BEHA.

Pabouas mporpamma pazpabotana Ha ocHoBe TpeboBanuit ®I'OC cpennero o6-
Iero o0pa3oBaHus, IPEIBbIBISIEMBIX K CTPYKTYpE, COACPKAHUIO U pe3yibTaTaM OC-
BOCHHS YYEOHOM AUCHMILTUHBI «XUMHUS», B COOTBETCTBUU ¢ PekoMmeHmanusiMu 1o
OpraHM3aliy MOJYYeHUs CpPeIHero oOero oopa3oBaHus B Mpeaeaax OCBOCHUS 00-
pa3oBaTeNbHBIX MPOTPAMM CPEIHETO MpodecCHOHATRLHOTO 00pa3oBaHus Ha 0ase oc-
HOBHOTO 0O0I11Iero 00pa3oBaHusi ¢ y4eToM TpeOoBaHU# (elepabHbIX TOCyAapCTBEH-
HBIX 00pa30BaTENIbHBIX CTAHAAPTOB U MOJTy4yaeMON Mpodeccuu Wi CHelUalbHOCTU
cpenHero nmpodeccuoHalibHOro oopa3zoBanus (mucekMo JlenaprameHTa rocyaapCcTBeH-
HOU MOJUTUKH B chepe moaroToBku padbounx kaapoB u JI1IO MunoOpuayku Poccun
ot 17.03.2015 Ne 06-259).

Conepsxanue mporpammbl « XMMUsD» HAMpPABJICHO HAa JOCTUKEHUE CIIETYIONINX
neJsei:

- popmupoBaHue y 00y4aroumxcs yMEeHHs OIICHUBATh 3HAYUMMOCTh XMMHUYECKO-
IO 3HaHUS JJIA KaKIOrO YEIOBEKa;

- popMupoBaHUEe y 00YJAIONTUXCS IIEIOCTHOTO MPEJCTABICHUS O MUPE U POJIU
XUMHH B CO3JaHHH COBPEMEHHON €CTECTBEHHO-HAyYHOH KapTHHBI MHpPA; YMEHUs
OOBSCHATH OOBEKTHI U MPOIIECCH OKPYIKAIOIIEH NEeHCTBUTEIBHOCTH: MIPUPOIHOM, CO-
LAAIBHON, KYJIbTYPHOM, TEXHHYECKOM CPEIbl, - MUCIIOIb3Yys IS 3TOTO XMMHUYECKUE
3HAHUS;

- pa3BUTHE y OOYYaIOLIMXCS YMEHUU pa3nuyaTh (akThl U OLEHKH, CPAaBHUBATH
OLICHOYHBIE BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPUSIMH OLICHOK M CBS3b KPUTEPHUEB C
ONpeJeIeHHOW CUCTEeMON IEHHOCTEH, PopMynnpoBaTh U 0OOCHOBBIBATH COOCTBEH-
HYIO TIO3UIIHIO;

- IpuoOpeTeHne 00yUYaOIUMHKCS OMbITa Pa3HOOOPA3HON JEeATEIBbHOCTH, MO3HA-
HUSl U CAMOITO3HAHMUSI; KJIFOUEBBIX HABBIKOB, MMEIOIIMX YHUBEPCAIbHOE 3HAUCHUE AJIs
pa3IMYHBIX BUAOB JEATEIHLHOCTU (HABBIKOB PEIICHUS MPOOIeM, MPUHITHS PELICHUl,
MOKCKa, aHalIM3a U 00paboTKH MHPOPMAIIUU, KOMMYHUKATUBHBIX HABBIKOB, HABHIKOB
U3MEpEHHi, COTPYIHNYECTBA, 0€30MaCHOTO OOpaIeHHsI C BEUIECTBAMH B IMOBCEIHEB-
HOM >KU3HM).

B pabouyto mporpammy BKIIOUYEHO COJI€p’KaHUE, HAIMpPaBICHHOE Ha (OPMUPO-
BaHHE y 00y4YarOIMXCsl KOMIIETEHIIUI, HEOOXOAMMBIX AJI1 KaYECTBEHHOTO OCBOCHUS
OCHOBHOH oOpa3zoBarenbHOU nporpammbl CIIO Ha 6aze ocHOBHOTO 00IIIEro 00pa3o-
BaHUA C MOJYyYEHUEM CpellHero o0iiero o0pa3oBaHusi, IPOrpaMMbl TOJATOTOBKH CIie-
ruanuctoB cpeanero 3seHa (I1TICC3).



OBIHIASA XAPAKTEPUCTHUKA YUYEBHOU JACHUIIJINHBI
«XHUMMUSA»

Xumusl - 3T0 HayKa O BELIECTBAX, MX COCTABE U CTPOEHHH, CBOMCTBAX U Ipe-
BPALCHUAX, 3HAUEHUH XUMHUYECKUX BEIECTB, MAaTEPUAJIOB U IPOIIECCOB B PAaKTHUYE-
CKOM JesITeIbHOCTH YeNIOBeKa.

Coneprxanme o0ieo0pazoBaTeNbHON Y4eOHOM AMCHUIUIMHBL «XUMHUS» HAIPaB-
JICHO Ha yCBOEHHE OOYYalOIIMMUCS OCHOBHBIX MOHSTHI, 3aKOHOB U TEOPUN XUMMUU;
OBJIQJICHUE yYMEHUSMHU HAOJIOAAaTh XUMHYECKUE SIBICHUS, MPOBOIUTH XUMHUYECKHUN
AKCIIEPUMEHT, MPOU3BOJUTH PACUEThl HA OCHOBE XMMHUYECKHX (DOpMYIN BEIIECTB U
YPABHEHHN XUMUYECKHUX PEAKLIUHM.

B nporecce u3yueHuss XuMu# y 00y4aronuxcs pa3BUBAIOTCS MO3HABATEIbHbIC
MHTEPEChl U HHTEJUIEKTyallbHbIE€ CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOATEIHLHOM
npuoOpeTeHus] 3HaHUM MO XMMHUU B COOTBETCTBHH C BO3HMUKAIOIIUMH KU3HEHHBIMU
npoOaeMaMu, BOCIIUTHIBAETCS OEPeKHOE OTHOIIECHUS K IPUPOE, TIOHUMAHUE 3/10PO-
BOro 00pasa >KU3HU, HEOOXOIUMOCTH NPEAYNPEKACHUS ABJICHHUM, HAHOCALINX BpeN
3I0POBBIO M OKpYyXkarolei cpeae. OHM 0CBaMBAIOT MPUEMbI TPAMOTHOT0, 0€301acHO-
IO HCIIOJIb30BAaHUSI XMMHUYECKUX BEIIECTB M MaTEpUalOB, NMPHUMEHSEMBIX B OBITY,
CeJIbCKOM XO3sIiiCTBE M Ha TIPOU3BOJICTBE.

Peanuzanus 1eIyKTUBHOTO MOAXO0JAa K M3YYEHHUIO XMMHUU CIOCOOCTBYET pa3BH-
TUIO TAKUX JIOTMYECKUX OIEpalvii MBIIJICHUs, KaK aHAJIW3 U CUHTE3, 00001eHne U
KOHKPETH3aIisl, CPABHEHUE U aHAJIOTHUs], CHCTEMaTH3alus U KiacCupuKamus u ap.

B nporecce u3yueHus: XUMHUH TEOPETHUUECKUE CBEJIEHUS JOTMOIHSIOTCS JAEMOH-
CTpaIHsIMH, JTA0OPATOPHBIMH OTIBITAMH U IPAKTUYCCKIUMHU 3aHATUSAME. 3HAYUTEIHHOE
MECTO OTBOJUTCS XUMHYECKOMY 3KCIEpUMEHTy. OH OTKpBIBAa€T BO3MOXHOCTH (hop-
MHUPOBATh Y 00y4arOUIMXCs ClelHUaIbHble MPEAMETHbIE YMEHH: paboTaTh C BEIECT-
BaMH, BBIMOJHATH MPOCThIE XUMHUECKUE OMBITBI, YUYUTh O€30IIaCHOMY M JKOJIOTHYE-
CKU TPaMOTHOMY OOpAIeHHUIO C BEIECTBAMHU, MaTepHallaMi U IpolieccaMu B OBITY U
Ha MMPOU3BOICTBE.

B nporecce n3yueHns XuMuu BaxkHO (popMUpOBaTh HHGOPMAIIOHHYIO KOMIIE-
TEHTHOCTh oOywaromuxcs. [losToMy mpu opraHuzalyu CamMOCTOSATENbHOW pPabOThI
HEOOXOIMMO aKIIEHTHUPOBATh BHUMaHHE OOYYalOIIUXCsS HA TMOUCKe MHPOpMaluu B
cpeAcTBax mMaccMmenua, MHrepHere, ydeOHOM U CeMANIbHOM JIUTEpaType C COOTBET-
CTBYIOIIUM O(OPMIICHHEM U TPECTABICHUEM PE3yIbTaTOB.

Nzyuenne o61eobpazoBaTenbHON yueOHOW NUCHUIUIMHBI « XUMUSD 3aBepIlaeT-
Csl TIOJIBEZICHUEM UTOTOB B (opMe AU PepeHInPOBAHHOTO 3a4eTa B paMKax MpOMe-
’KYTOUHOM aTTtectanuu obyuaromuxcs B npouecce ocBoenuss OOII CIIO ¢ momyue-
HueM cpeanero obmiero oopaszosanus (IITICC3.)

MECTO YUYEBHOMH JUCHUNJIUHBLI B YYEFHOM ILJIAHE

VYyeOHast qucuUIinHa « XUMUS» ABISETCS Y4€OHBIM MPEIMETOM MO BBHIOOPY U3
o0s13aTennbHOM npeaMeTHo oOnactu «EctecTtBenHbie Hayku» DI'OC cpemgnero 06-
mero oOpa3zoBaHus.



YyeOHasi AUCHMIUIMHA «XUMUS» H3y4daeTcsl B 0O0IIE00pa30BaTEIbHOM ITHKJIE
yaebHoro OOII CIIO nHa 6a3e 0CHOBHOTO 00IIero 00pa3oBaHus C MOJIYYSHUEM Cpe/l-
Hero o6iiero oopazosanus (ITIICC3).

B yue6noMm mnane IIIICC3 yuyeOHas nucuuruinHa «XUMUS» BXOJIUT B COCTaB
00111600pa30BaTeIbHBIX YUECOHBIX JTUCIHUIUIMH MO BBHIOOPY, DOPMUPYEMBIX U3 00s13a-
TeabHBIX npeaMeTHbix obnacteit ®I'OC cpegnero obuiero odpa3oBaHus, Al CIEIU-
anbHOcTel CIIO cooTBeTcTBYIOMIETO MPOoduis MpodecCHoHaTLHOTO 00pa30BaHMS.

PE3YJIbTATHI OCBOEHUSA YYEFHOM JUCIUILIAHBI

OcBoenue coaepxaHusi y4eOHON AMCUUIUIMHBI «XUMHs», 00eCrednBaeT 10C-
THKEHHE 00YYaIOIIUMHUCA CIEIYIOMINX Pe3yJbTATOB:

* TUYHOCHHBIX:

- YyBCTBO TOPJOCTU U YBA)KEHUSI K UCTOPUU U JOCTHKEHHUSM OTEYECTBEHHOM
XUMHUYECKON HAayKH; XUMUYECKH IPAMOTHOE IOBEJIEHUE B MPO(ECCHOHATBHON Jes-
TENBHOCTU U B OBITY IIPU OOpAILEHUH ¢ XMMUYECKMMHU BEIIECTBAMU, MaTepHallaMu U
poLeccamy;

-TOTOBHOCTb K MPOJOJIKEHUIO O0pa30BaHMS M IOBBILIEHMS KBATU(UKALNN B
N30paHHON NPOPECCUOHATIBHON AESTEIBHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIU XH-
MHUYECKMX KOMIETEHIIUNA B 9TOM;

- YMEHHUE HCTOIb30BaTh JOCTHKEHUS COBPEMEHHOW XMMMYECKON HayKd M XU-
MUYECKUX TEXHOJIOTWH JAJIs MOBBIIIEHUS COOCTBEHHOTO HMHTEIUIEKTYyaJlbHOTO Pa3BH-
TUS1 B BbIOpaHHOU NTPO(EeCCHOHATBHOM e TEIbHOCTH;

* MemanpeomMemHulx:

- ICTIOJIb30BAHKUE PA3UYHBIX BHUIAOB MO3HABATEIBHON JEATEIHHOCTH M OCHOB-
HBIX MHTEJIEKTYyalbHBIX OmNepaluii (MOCTaHOBKYU 3a/1a4H, (OPMYITUPOBAHUS TUIIOTE3,
aHaJli3a U CUHTE3a, CPAaBHEHUs, 00OOIIEHNs], CUCTEMATU3ALH, BbISIBICHUS IPUYHH-
HO-CJIE/ICTBEHHBIX CBf3€H, IMOMCKAa aHAJIOIroB, (POPMYIMPOBAHUS BBIBOJIOB) IJIS pe-
IIEHUs TTOCTaBJICHHOHN 3ajaul, IPUMEHEHUE OCHOBHBIX METOJOB MO3HaHUA (HA0JIO-
J€HMs, HAyYHOTO SKCIIEPUMEHTA) AJI M3YyUEHUs PA3JIMYHBIX CTOPOH XUMHUYECKHX
OOBEKTOB U MPOLIECCOB, C KOTOPHIMU BO3HMKAET HEOOXOJUMOCTb CTAJIKHUBATHCS B
npodeccuoHanbHOU chepe;

- UCTIOJIB30BAHKE PA3IMYHBIX UCTOYHHUKOB JJIs TIOJYYEHUS] XUMUYECKOW UH(Op-
MaIlli¥, YMEHHE OLIEHUTH €€ IOCTOBEPHOCTH JIJIsl JOCTHKEHHS XOPOIIUX Pe3yIbTaToB
B nipoeccroHanbHoi cdepe;

* nPEOMEmHbIX:

- cOpPMHUPOBAHHOCTH MPECTABICHUN O MECTEe XMMHH B COBPEMEHHON HAYYHOU
KapTHHE MUPA; NOHUMaHUE POJIM XUMHUHU B (POPMUPOBAHUU Kpyrozopa u (pyHKuHO-
HaJIbHOW TPAMOTHOCTH Y€JIOBEKA [l PEIICHUs MPAKTUUYECKHX 3a71ay;

- BJIAJICHUE OCHOBOIOJAraloIUMU XUMHUUYECKUMHU MOHATUSMH, TEOPUSIMH, 3aKO-
HaMHM ¥ 3aKOHOMEPHOCTSAMHU; YBEPEHHOE I0JIb30BaHUE XMMHUECKON TEPMUHOJIOTHEN
1 CUMBOJIMKOM;

- BJIaJICHUE OCHOBHBIMU METOJAMM HAayYHOTO MO3HAHUs, UCIOJIb3yEMbIMU B XU-
MUU: HaOJIIOIEHUEM, OITUCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHHUE 00pabdaTh-



BaTh, OOBSICHATH PE3yJIbTAThl MIPOBEACHHBIX OMBITOB U JI€NATh BBIBOJbI; TOTOBHOCTD U
CIIOCOOHOCTH MPUMEHSTh METO/IbI IO3HAHUS TIPU PEIICHUH MPAKTUYECKUX 3a]a4;

- c(OpMUPOBAHHOCTh YMEHHUSI J1aBaTh KOJIWYECTBEHHBIE OLICHKU U MPOU3BOJIUTH
pacyeTsl 0 XUMUUYECKUM (POPMYJIaM U YPaBHEHUSM;

- BJIaJICHUE MPaBWIAMH TEXHHUKU O€30MaCHOCTH MPHU HUCIOJIb30BAaHUU XUMHUYE-
CKHUX BELIECTB;

- cOpMUPOBAHHOCTh COOCTBEHHOW MO3HUIMU O OTHOIIEHUIO K XHMHYECKOU
uH(pOpMaInH, MOTy4aeMON U3 Pa3HbIX HCTOYHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE N
COJEPXAHUE YYEBHOU JUCIIUITJIMHbI

1 O0beM y4eOHOI JMCUMINVINHBI M BUABI y4e0HO# padoThI

Bun yueGHOM paboThI O6bem yacos
O0bem yueOHOH TUCHUNIMHBI 82
CymMmapHasi ydyeOHasi HArpy3Ka BO B3aMMO/ACiCTBHH € NpenoaaBarTejieM 82
B TOM YHCJIE:
- TEOPETHYECKOE O0yUCHHE 40
- nabopaTopHbIe pabOThHI 4
- IPaKTUYECKUE 3aHITHUS 34
- KOHCYJIbTalluH
- IPOMEXKYTOYHAsI aTTeCTaIUs 4
2 TemaTnuyecKuil MVIAH U COJAEPKAHUE YHeOHOM M CIUTIUHbI
HaumenoBanue pas- Copneprxanme yueOHOTO MaTepuana u GopMbl O6wvem
JICJIOB ¥ TEM OpraHu3aIy IeITEIbHOCTH 00yYaronMXcs 4acoB
1 2 3
BBenenue Conep:xanue y4ye0OHOro MarepuaJa:
1 Hayuynble MeTO bl MO3HAHUS BELIECTB U XUMUYECKUX SIBIICHUU. 2
Ponp skcnepuMeHTa U TeOpud B XMUMHH. MojenupoBaHue XUMH-
YECKUX MPOLECCOB. 3HAYEHUE XUMHH MTPU OCBOECHUHU CHEIUATBHO-
creit CITO texHnueckoro npodus.
Pasznen 1 O0masi 1 HeopraHm4yeckasi XUMMs 40
Tema 1.1 Conep:xanue y4ye0OHOro MaTrepuaJa:
OcHoBHble mousaTus | | OcHOBHBbIE NOHATUSA XUMHH. BemectBo. Atom. Monekyna. Xu- 2
U 32aKOHbI XUMHUH MHYECKHUH 3JIEMEHT. AJUIOTPOIHUS.
[Ipoctoie u cnoxHbie BemecTBa. KauecTBEHHbIN, KOJTUYECTBEHHBII
COCTaB BELIECTB. XUMHUYECKUE 3HAKU U PopMyiibl. OTHOCUTETIbHbBIE
aTOMHas ¥ MoJIeKyJsipHasi Macchbl. KonnuecTBo BemecTna.
OcHOBHBIE 3aKOHBI XUMHUU. CTEXHMOMETpHS. 3aKOH COXpaHEHHS
MacChl BEILECTB. 3aKOH IOCTOSIHCTBA COCTaBa BEILECTB MOJIEKY-
JIAPHOW CTPYKTYPHI. 3aKOH ABOTaJIpo M CJIEACTBUS U3 HETO.
IIpakTHYecKkHe 3aHATHSA:
1,2 BblunucieHre OTHOCUTEIbHOM MOJEKYJISIPHOW MacChl BEHIECT- 4
Ba, ONPEEIIEHNE MAaCCOBOW JI0JIN 3JIEMEHTA B CJI0)KHOM BELIECTBE.
Haxoxnaenue ¢popmynbl BeniecTBa 1Mo 3HaYEHUSIM MacCOBOM 101U
JJIEMEHTOB.
Tema 1.2 Conep:xanue yueOHOro MaTepuaJa:
Ilepuoauueckmnii 3a- | 1 Ilepuonnueckuit 3axkon /.M. MenneneeBa. Otkpsitue [[.U. 2

KOH U Ilepuoanuec-
Kasi CHCTeMa XUMHM-
YEeCKHMX 3JIEMECHTOB
JI.A. MeHnaejieeBa u
CTPOCHHE aTOMAa

MenaeneeBbIM NEPUOANYECKOTO 3aK0Ha. [lepronnueckuii 3aK0H B
dbopmynuposke JI.M. Menneneesa. Ilepunonnueckas tabauna Xu-
MUYECKUX DJIEMEHTOB - rpaduueckoe oToOpakeHUe Mepuoanye-
ckoro 3akoHa. CTpyKTypa MEpUOIUYECKON TaOIHUIBI: MEPUOIBI
(Mmaneie u 60sbIIKe), TPYIIHI (TJIaBHAS U TOOOYHAs).
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Crpoenne atoma u mnepuoandeckuii 3akoH .M. MeHnneneena.
ATOM - cnoxHast yactuia. Snpo (IpoTOHBI U HEHTPOHBI) U BJICK-
TpoHHAas obonouka. M3orombel. OcCOOEHHOCTH CTPOCHHUSI SJIEKTPOH-
HBIX 000JI0YEK aTOMOB DJIEMEHTOB OOJBIINX MEPUOAOB (TIEpeXxo/I-
HBIX 371eMeHTOB). [loHsTHE 00 OpOUTANSIX. S-, p- U d-OopOUTaNH.
CoBpemennas popmynupoBka [leproaudeckoro 3akoHa.

IIpakTHYecKkHe 3aHATHSA:
3 DnexTpoHHble KOHPUTYpALMM ATOMOB XUMHUYECKUX YIEMEHTOB.

JlabopaTopHblie padoThI:
1,2 Ctpoenue aroma.

Tema 1.3
CrtpoeHue BemecTBa

Conep:xanue yueOHOro MaTepuaJa:

1 WMonnas xumudeckas cBs3b. KaTnoHsl, nx oOpa3oBaHHE U3 aTO-
MOB B pe3yJbTaTe Mpollecca OKUCICHHS. AHUOHBI, UX 00pa3oBa-
HHE€ W3 aTOMOB B pe3yjbTaTe Ipolecca BoccTaHOBIEHUsA. oHHas
CBA3b KaK CBSI3b MEXJly KATHOHAMHU U aHMOHAMHU 3a CYET 3JIEKTPO-
CTaTH4YeCKOTo mputTsbkeHus. Kimaccudukanus MOHOB: IO COCTaBy,
3HAKy 3apsja, HAJTMYUIO TUAPATHON 000siouku. MoHHBIE KpUCTai-
nuyeckue pemerkd. CBONMCTBA BELIECTB C MOHHBIM THUIIOM KpH-
CTAJUTMYECKON pemeTku (OOMEHHBIH W JOHOPHO-AKIICTITOPHBIN).
DIEeKTpOOTpULATENbHOCTh. KOBaNeHTHBIE MOJSIPHAS U HEIMOJISp-
Hasg cBsi3u. KpaTHOCTh KOBaJ€HTHOW CBsi3U. MonekyssipHble U
aTOMHBIE KpUCTAJNINYECKHE pemeTku. CBONCTBA BEIIECTB C MOJIE-
KYJISIPHBIMH M aTOMHBIMU KPUCTAJUTMYECKUMU PEIIETKAMHU.
Mertanueckas cBsi3b. MeTtaiuinueckas KpUCTaNIMYeCcKasi penieT-
Ka U METAJUIMYecKass XUMuyeckas CBsA3b. DU3HUECKHE CBOWCTBA
METaJUIOB.

ArperatHble COCTOSIHUS BEILECTB M BOJIOPOJHAsl CBs3b. 1Bepjoe,
KHUJIKOE U razoo0pa3zHoe cocTosiHus BemiecTB. [lepexon BemecTBa
W3 OJJTHOTO arperaTHOro COCTOsIHUA B Jipyroe. BonopoiHas cBs3b.
Uuctele BemecTBa U cMecu. [lonatne o cmecu BemecTB. ['omo-
TeHHbIE U TeTeporeHHble cMecu. CocTaB cMecel: 00beMHast U Mac-
COBasl J0JM KOMIIOHEHTOB CMECH, MacCoBasi J0JIs1 IPUMECEH.
Hucnepcubie cucteMbl. llonstne o aucnepcHoit cucreme. luc-
nepcHast ¢daza U aucnepcroHHas cpena. Kmaccudukamus muc-
MIEPCHBIX CUCTEM.

Tema 1.4

Boxaa. PacTBopsbl.
DeKTpoJMTHYEeC-
Kas AUCCOIHALNSA

Conep:xanue yuye0OHOro MarepuaJa:

1 Boga. PactBopbl. PactBopenue. Bona kak pacrBoputens. Pac-
TBOPMMOCTBH BeHIeCTB. HachIIEHHBIE, HEHACBIIEHHBIE, MEPECHI-
LIEHHBIE PACTBOPBI. 3aBUCUMOCTb PAaCTBOPUMOCTH T'a30B, JKUIKO-
CTEH U TBEP/BIX BEILECTB OT pa3IMUHbIX (PAKTOPOB.
DNEKTPOIUTHYECKAS AUCCOLMALM. DIEKTPOIUTHl U HEAIEKTPO-
JUTBL. DJIEKTPOIUTHYECKAs AUcconuanusa. MexaHu3Mbl JIEKTPO-
JUTUYECKON AMCCOLUALMM IS BEIIECTB C PA3JIMUYHBIMU TUIIAMU
XUMHMYECKON CBA3M. ['MApaTUpOBaHHBIE W HETUAPATUPOBAHHBIC
noHbl. CTeneHb 3IEK-TPOJIUTUYECKOW auccouuanuu. CUbHBIE U
cyadble AeKTPOIUThl. OCHOBHBIE TOJOXKEHNUS TEOPUH IEKTPOIIH-
THYeCKOW aucconranuy. KucioTsl, OCHOBaHUS U COJM KaK 3JIEK-
TPOJIUTBHI.

IIpakTHYecKkHe 3aHATHSA:
4,5 MonekynspHble ypaBHeHUs. [IoaHbIE U COKpallleHHbIE HOHHBIE
YpPaBHECHHUS.
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Tema 1.5
Kaacenpurxanus
HEOpPraHuYecKHX
CoeMHEeHM I M UX
CBOMCTBA

Conep:kanue y4ye0OHOro MarepuaJa:

1 Kucnots!l u ux coiictBa. KHCIOTBI Kak 2JIEKTPOJIUTHI, UX KJlac-
cupuKalusg MO0 Pa3IMYHBIM MpHU3HAKaM. XHUMHUYECKHE CBOWCTBA
KHCJIOT B CBETE TEOPUU IIEKTPOIMTHUYECKON aucconuanuu. Oco-
OCHHOCTH B3aUMOJICHCTBHUS KOHIIEHTPUPOBAHHOW CEPHOU M a30T-
HOM KHCJIOT ¢ MeTamaMu. OCHOBHBIE CIIOCOOBI MOJTyUEHUS KUCIIO-
THI.

OcHoBaHMsl M uX cBolcTBAa. OCHOBaHMSI KakK 3JEKTPOJIMUTHI, UX
KJaccupUKaLUs 10 pa3IMYHbIM MpU3HaKaM. XUMHYECKHE CBONCT-
Ba OCHOBAHMH B CBETE TEOPUU JJIEKTPOJUTHUECKON TUCCOLUALIAH.
Paznoxxenre HepacTBOPUMBIX B BOJIe OCHOBaHMI. OCHOBHBIE CITO-
COOBI MOJTY4E€HUSI OCHOBAHUM.

Comu m ux cpouctBa. Conu Kak 3yekTpoiutsl. Conu cpeaHue,
KHUCJIbIE U OCHOBHBIE. XMMUYECKUE CBOMCTBA COJIEM B CBETE TEO-
PHUH 3IEKTPOIUTUYECKOM nucconnanuu. CrnocoObl MOIydeHHs Cco-
JIEH.

Oxcuapl 1 ux cBoiicTBa. CosreoOpasyrolme U Heconeoopasyronme
okcuabl. OCHOBHBIC, aM(OTEPHBIE U KUCIOTHBIE OKCHUIBI. 3aBUCH-
MOCTh XapaKTepa OKCHJIa OT CTEMEeHU OKHUCIEHHs 00pa3yrolero
ero merajmia. XMMHUYECKHe CBOWMCTBAa OKCUIOB. [lomydyeHue okcu-
JIOB.

Tema 1.6
XuMHYeCKHe peak-
101011

Conep:xanue yueOHOro MaTepuaJa:

1 Knaccudukamnuss XMMUYECKUX peakiuil. Peakimu coeguHeHus,
pasnokeHus, 3aMmelieHus, oOMeHa. KartamuTudeckue peakiuu.
OObpaTtumbie 1 HeOOpaTUMbIe peakuu. ['OMOreHHbIe U TeTepOoreH-
HBIE peaklUHH. DK30TEPMUUYECKHUE M IHIOTEPMUUYECKHE PEAKLIUHU.
TepMmoxumHuueckue ypaBHEHUS.

Crenenb okucieHusi. OKUCIUTENb U BOCCTaHOBIIeHHE. BoccTano-
BUTEJb U OKUCITIEHHE. MeTo 3JIeKTPOHHOro OanaHca Jisl COCTaB-
JIEHUS YPaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEINILHBIX PEAKIIHA.
CxopocTh XMMHUUYECKUX peakuuil. [loHATHE O CKOPOCTH XHMHUYE-
CKUX peakuuil. 3aBUCUMOCTb CKOPOCTH XHMHUYECKUX PEAKLMH OT
Pa3IMYHbBIX (PaKTOPOB: MPHUPOABI PEAruPYIOLINX BEIIECTB, UX KOH-
LEHTpalMU, TEMIEPATYPhl, TOBEPXHOCTU COMPUKOCHOBEHUS U HC-
M0JIb30BAHUS KaTaJIu3aTOPOB.

OO6patuMoCcTh XUMHUECKHUX peakiuii. OOpaTuMple 1 HEOOpaTUMbIS
peakiuu. XUMHUECKOE PABHOBECHUE U CITOCOOBI €r0 CMEIICHUSI.

IIpakTHYecKkHe 3aHATHSA:

6,7 TennoBoi 3 PEeKT XUMUIECKUX PEAKITUH.

8,9 Cwmemenus xumudeckoro pasHoBecus. Ilpunuun Jle-
[laTesnbe.

> b

Tema 1.7
MeTtajiabl 1 HEMe-
TaJIbI

Coaeprxanue yueOHOTro MaTepuaJa:

1 Metamnbl. OCOOEHHOCTH CTPOCHHSI aTOMOB M KpucTtamuioB. du-
3UYecKHre CBOMCTBa MeTayuioB. Kiaccuukanus MeTauioB 1o pas-
JINYHBIM MpU3HAKaM. XUMHUYECKHE CBOMCTBA METAIIIOB. DJIEKTPO-
XUMUYECKUN psJl HAIIPSDKEHUM METAIIIOB. MeTamoTepMus.
OOuiue cocoOb! mosydeHust MeTaioB. [IoHsATHE 0 METaUTypIruu.
ITupomMeranmyprusi, THIAPOMETALTYPIUsl U 3JIEKTPOMETAILTYPIHUsL.
CrninaBel YEpHBIE U LIBETHBIE.

Hemeramnsl. OcobeHHOCTH CTpoeHusi aToMoB. Hemeramsl - mpo-
CTBIE BEILECTBA. 3aBUCHUMOCTb CBOMCTB T'aJIOTEHOB OT HX ITOJIOXKE-
HUs B IEPUOJUYECKOM CUCTEME.
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OxucnauTenbHble U BOCCTAaHOBUTEIbHBIE CBOMCTBA HEMETAUIOB B
3aBUCUMOCTH OT UX MOJIOKEHUS B PAAY AIEKTPOOTPULIATEIHLHOCTH.
B3anmogeiicTBue MeTaiuioB ¢ HemeTauilaMu (Okenes3a, IMHKa W
ATIOMHUHUS C CEpOM, AIFOMUHUS C MOJOM, CypbMBbI C XJOPOM, I'O-
peHue xKeyes3a B XJIOpe).

Komnexus nemeramnos. ['openne HemeramioB (cepsl, docdopa,
yris). BolTecHeHne MeHee akKTUBHBIX TaJIOTEHOB U3 PACTBOPOB UX
coneit 0oyiee aKTUBHBIMH TaJIOT€HAMHU.

Mojens TpPOMBIIICHHOW YCTAaHOBKHM ISl MPOW3BOJACTBA CEPHOM
KHCIOTBHl. Mojenb meuu [uisi o0kura u3BecTHsiKa. Kosutekimm
MPOAYKIIMA CHJIMKATHOW TPOMBINIIEHHOCTH (CcTekma, dapdopa,
¢asiHCa, IEMEHTa Pa3InYHBIX MApOK U 1Ip.).

IIpakTuyeckue 3aHATHS:
10,11 DnexTponu3 pacmiaBoB M BOJHBIX PAacTBOPOB 3JIEKTPOJIH-
TOB. 3aKOHBI 3JICKTPOJIN3A.

Pa3znen 2 Opranunveckasi XuMusi

36

Tema 2.1
OcHOBHbBIE NIOHSI-
THS OPTraHNYeCcKOi
XHMHHU H Teopus
CTPOEHUsI OPraHu-
YeCKHX coeuHe-
HUH

Conep:xkanue y4ye0OHOro MaTepuaJa:

1 IIpeamer opraHMuecKOi XUMHH.

BanentHocTh. XMMHYECKOE CTPOCHHME KaK MOPSIOK COCTUHEHUS
aTOMOB B MOJIEKYJIbI [10 BaJIEGHTHOCTH.

Teopusi cTpoeHusi opraHnueckux coenuHeHuid A.M. bytiepona.
OCHOBHBIE TIOJIOKEHUSI TEOPUU XHUMHUYECKOTO cTpoeHus. M3ome-
pus 1 u3oMepbl. XuUMu4yeckue (popmysbl U MOJENHU MOJIEKYI B Op-
FaHUYECKON XUMUH.

Knaccudukanuus oprannyeckux BemiectB. Kiaccudukanus Be-
IIECTB MO CTPOSHUIO YTIIEPOJHOTO CKENeTa U HAMYHIO (PYHKIIHO-
HaJpHbIX Tpynn. ['omonoru u romosorus. Hauana HomeHKIIaTypsl
IUPAC.

2 Knaccudukanms peakuuii B OpraHM4eckorl xumuu. Peaknuun
NpUCOCTUHEHUsT (THMIPUPOBAHUS, TaJIOr€HUPOBAHUS, THUAPOTAIIO-
TCHUPOBAHMS, TUApaTauK). Peakiuu oTIerieHus (Ieruapupo-
BaHMs, JCTUIPOTaJIOreHUpOBaHus, Aeruaparanuu). Peakimum 3a-
MenieHus. Peakiny nsomMepusamm.

IIpakTHYecKkHe 3aHATHSA:
12,13 Knaccudukarus, n3o0Meprs 1 HOMEHKJIaTypa OpraHUuYECKUX
COEMHEHHIA.

Tema 2.2
Yraesoaopoas! U
UX NPUPOJHbIE HC-
TOYHUKH

Conep:xanue y4yeOHOro MaTepuaJa:

1 Ankasbl. AJIKaHBI: TOMOJIOTUYECKUH psAJll, U30MEPUS U HOMEHK-
JlaTypa aJKaHoB. XMMHYECKHE CBOMCTBA aJIKAaHOB (METaHa, 3TaHA):
TOpEHHE, 3aMEIleHue, pa3llokeHue, neruapuposanue. Ilpumene-
HHE aJIKaHOB Ha OCHOBE CBOMCTB.

AJKeHBl. DTWIIEH, ero Mojy4yeHue (JeruApupoBaHHEM 3TaHa, Jie-
MOJIMMEpPH3aIield MOTMATHIICHA). [ OMOJOTHYECKUA psJl, U30Me-
pus, HOMEHKJIATypa aJKEHOB. XMMHUYECKHE CBOMCTBA JTHIICHA:
ropeHue, KaueCTBeHHbIC peakiuu (oOeciBeunBaHne OPOMHOM BO-
Ibl U pacTBOpa MEepMaHTaHaTa Kallvs), TUApATalus, MoJIuMepH3a-
uus. [IpuMeHeHue sTuaeHa Ha OCHOBE CBOMCTB.

2 Jluenbl U kayuyyku. [loHsiTue O nMeHax Kak YIJIEBOAOPOJaxX ¢
ABYM: HBOﬁHBIMH CBS3AMU. COHp}I)KeHHBIe JUCHBI. XUMHYECKHE
cBoiicTBa OyramaueHa-1,3 u m3omnpeHa: oOeclBeUnBaHNE OPOMHOMN
BOJBI U IOJIMMEpU3alus B Kaydykd. HarypanbHblii U CUHTETHYE-
CKHME KayuykH. Pe3uHa.
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AJIKUHBL. AnleTuiieH. XMMHYECKHUE CBOMCTBA alleTUIICHA: TOPEHUE,
obecrBeyrBaHNe OPOMHOW BOJBI, MMPUCOCTUHEHUI XJIOPOBOIOPO-
na v ruaparanud. [IpuMeHeHue areTuieHa Ha OCHOBE CBOWMCTB.
MexkiiaccoBast U30MeEpHUs C allKaJIUCHAMM.

3 Apensl. ben3on. Xumudeckne cBoWicTBa OC€H30J1a: TOPEHHE, pe-
aKLMU 3aMelIeHMs (TaJloreHupoBaHye, HuTpopanue). [Ipumenenue
OeH30J1a Ha OCHOBE CBOMCTB.

IIpupoaHbIE UCTOYHMKU YrIeBOAOpoAoB. [Ipuponnslil ras: cocras,
IIPUMEHEHHE B KA4eCTBE TOILINBA.

IIpakTHYecKkHe 3aHATHSA:
14 Ankansl. [lukinoankaHbl.
15 AJnKeHEBI, alKaIueHbI, aJIKUHEL.

NN

Tema 2.3
Kucaopoaconep-
JKalue OpraHuye-
CKHe COeJMHEeHUs

Conep:xanue y4yeOHOro MaTepuaJa:

1 Criuprel. [lonyuenue 3Tanona OposkeHUEM TIIIOKO3bI M THpaTa-
uuen stuneHa. ['mapokcunpHas rpynna Kak (yHKIMOHAJIbHAs.
[lonsiTue O mMpeneNbHBIX OJHOATOMHBIX CHHUpPTaX. XUMHUYECKUE
CBOMCTBa H3TaHOJIa: B3aWMOJEWCTBHE C HATpueMm, oOpa3oBaHHE
MPOCTHIX U CIOXHBIX 3(PUPOB, OKUCIICHUE B anbaerus. [Ipumene-
HHE 3TAaHOJIa HA OCHOBE CBOMCTB.

['muuepuH Kak mpeacTaBUTENb MHOTOATOMHBIX cniupToB. Kavect-
BEHHAs peaKIlis Ha MHOI0aTOMHbIe ciupThl. [I[puMeHeHue rimue-
puHa.

®enoun. Ousnueckre U XMMUYECKHE CBOICTBa deHona. Bzanmuoe
BJIIMSIHME aTOMOB B MOJIEKYyJe (heHOJa: B3aUMOJCHCTBUE C THAPO-
KCHJIOM HaTpusl W a30THOM kucnoroil. [Ipumenenne denona Ha
OCHOBE CBOWCTB.

2 Anpaerunsl. [Tonsatue 00 anpaerugax. AbaeruaHas Tpymnna Kak
¢ynkunonanbHas. dopManbaerua U ero CBOMCTBA: OKHCICHHE B
COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIO-
i coupr. IlosnydeHue anpaeruioB OKUCIEHUEM COOTBETCT-
Bylomux cnuptoB. [lpuMenenue dopmanbaeruia Ha OCHOBE €ro
CBOMCTB.

KapGonossie kucnotsl. [lonsatne o kapOboHOBBIX KucioTax. Kap-
OOKcHIIbHAS Tpynna Kak (pyHKUUMOHATIbHAsA. | OMOIIOTHYECKUN P
MpeeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCHOT. [lomydenue
KapOOHOBBIX KHCIOT OKHCJICHHUEM albJeruoB. XHUMHUYECKHUE
CBOMCTBa YKCYCHOM KHCJIOTHI: OOIIME CBOMCTBA C MHUHEPATbHBIMU
KUCIOTaMM M peakius stepuduxanuu. [lpumeHenune ykcycHoOH
KHCJIOTBI HA OCHOBE CBOMCTB.

Beicmne kupHble KMCIOTHI Ha MPUMEpE NaJbMUTUHOBOW M CTea-
PUHOBOIA.

3 Crnoxuble 3¢upsl ¥ xKupbl. [loxydenue cioxHbIX 3QUpPOB peak-
nuent srepudukanuu. CioxHbie 3QUpbl B IPUPOJE, UX 3HAUCHUE.
[TpumeHeHHe CIIOKHBIX 3()UPOB HA OCHOBE CBOMCTB.

Kuper kak cnoxubie 3¢upsl. Kmaccudukamnus xupoB. XumMude-
CKHE CBOMICTBA JKUPOB: TMAPOJIN3 U TUAPUPOBAHUE KUAKUX KH-
poB. [IpuMeHeHne x1upoB Ha OCHOBE CBOMCTB. MbLia.

4 VraeBoabl. YTIeBOABI, UX KIaccU(UKALUsA: MOHOCAXapHbl
(rmroko3a, (GpykTo3a), AUcCaxapubl (caxapo3a) M IMOJMCAXapPHUIbI
(KpaxMaJ 1 LEJII0J103a).
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['mroko3a - BEImecTBO ¢ JBOMCTBEHHOW (DYHKIMEH - aJibJeTHI0C-
nupT. XUMHAYECKHUE CBOMCTBA TJIFOKO3bI: OKHCJIIEHUE B TJIFOKOHO-
BYIO KHCIIOTY, BOCCTAaHOBJICHHE B COPOHUT, CIIUPTOBOE OpOKEHHE.
[IpuMeHeHue r1r0K03bl HA OCHOBE CBOMCTB.

[TonsiTHE O peaKIUAX MOJUKOHICHCAIIMH M THIPOJIN3a Ha TIPUMEpe
B3aMMONPEBPAILICHHI: TII0K03a <> MOJIMCAXapu/l.

IIpakTuyeckue 3aHATHS:
16 OcHOBHBIE CBOWCTBAa KHCJIOPOJCOJEP/KALIMX OPraHUYECKUX
COETUHEHU.

Tema 2.4
A3oTcoaepxamme
OpraHuvecKue co-
enuuenus. Ioamn-
MepbI

Conep:xanue yueOHOro MaTepuasa:

1 Awmwunsbl. Ilonsarue o0 amuHax. Anmdarudeckue amMuHBI, HX
KIaccupUKaUsg 1 HOMEHKJIATypa. AHUIUH KaK OpraHu4ecKoe Ooc-
HoBanue. I[lomydyenue anmnmHa w3 HUTpoOeHzoma. [IpumeHeHue
AHWJIMHA HAa OCHOBE CBOKCTB.

2 AMHWHOKHUCIOTBHI. AMHHOKHCIOTHI Kak amdorepHbie TudyHK-
LHOHAJbHBIE OPTAHMYECKUE COEIMHEHUs. XUMHUYECKUE CBOMCTBA
aMUHOKHCIIOT: B3aUMOJEHCTBHE CO IIEI0YaMH, KUCIOTaMH U JPYT
c apyrom (peakius moivkoHjeHcanuu). [lenTtuanas cBs3bp U TO-
munenTtuel. [IppumMeHeHre aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.
benku. IlepBuuHas, BTOpUYHAS, TPETHYHAS CTPYKTYpPhI OEIKOB.
XUMUYeCcKHE CBOWCTBA OEJKOB: TOpeHNne, AeHaTypalus, THIPOJIH3,
I[BETHBIC peakiuu. buonorndeckue QyHKIMH OCIKOB.

3 IMonumepsl. benku u moaucaxapuibl Kak OUOMIOJIMMEDHI.
IInactmaccel. TepMmoracTuyHble U TEPMOPEAKTUBHBIEC IUIACTMAC-
cel. [IpencraBurenu miactMacc.

IIpakTHYecKkHe 3aHATHSA:
17 AMUHEL. AMHHOKHUCIIOTEL.

Koncyapranum:

IIpomexyTouHas aTTecTALMSA:

Bcero:

82
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XAPAKTEPUCTHUKA OCHOBHBIX BU10B
YYEBHOU JEATEJIBHOCTH OBYYAIOLIIUXCA

Coneprxkanne 00ydeHus

XapakTepuCcTUKa OCHOBHBIX BUIOB YU€OHOU JEATEIbHOCTH
oOyuatomuxcsi (Ha ypOBHE YUeOHBIX IeHWCTBUI)

Pazgen 1 O0mas u Heopranuyeckasi XumMmsi

Tema 1.1
OcHOBHBIC NOHATHSA U 3a-
KOHBbI XUMHHU

YMeHue naBaTh ONPEEIICHUE U ONEPUPOBATh CIEIYIOIIUMHA XUMUYe-
CKMMHM MOHATUSIMU: BELIECTBO, XMMUYECKUH 3JIEMEHT, aTOM, MOJIEKY-
J1a, OTHOCUTEJIbHBIE ATOMHAsl U MOJIEKYJISIPHAsl MAcChl, HOH, aJuIOTpPO-
U, U30TOMBI, XMMHYECKas CBSA3b, JJIEKTPOOTPULATEIBHOCTb, Ba-
JIEHTHOCTh, CTENEHb OKUCIIEHUS, MOJb, MOJISIPHAs Macca, MOJISPHBII
00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIE-
KYJISIPHOTO CTPOEHUs, pacTBOpbl. DOpMyIMpOBaHUE 3aKOHOB COXpa-
HEHMsI MacChl BELLIECTB U IIOCTOSHCTBA COCTABA BEILIECTB.

Tema 1.2
[Hepuoguyeckuii 3aK0H 1
NepuoAnYecKas cucreMa

OObsicHeHre (HU3UIECKOTO CMBICIIa CHMBOJIUKH TEPUOANIECCKON Ta0-
nuubl xumudeckux annemeHToB .M. MenneneeBa (HOMEpOB 3jieMEH-
Ta, MepUoJia, TPYNIbl) U YCTAHOBKA MPUUYMHHO-CJIEICTBEHHOMN CBSI3U
MEXy CTPOCHHUEM aTOMa M 3aKOHOMEPHOCTSIMH U3MEHEHUSI CBOWCTB
AJIEMEHTOB M 00pa30BaHHBIX MU BEIIECTB B MEPHOJaX U TPYIINAX.
XapakTeprucTUKa 3JIEMEHTOB MaJbIX U OOJBUINX MEPUOJIOB MO UX IO-
noxenuto B [lepuonnueckont cucreme .M. Menaeneesa. YcranoBka
MIPUYMHHO-CIEACTBEHHON CBSI3U MEXIY COAECPKAaHHEM ITHUX 3aKOHOB
Y HaNMCAaHUEM XHUMHYECKUX GOPMYI U YPaBHEHHIA.

VYcTraHoBKa 3BOJIIONMOHHONW CYIIHOCTH MEHJIEIEEBCKOM U COBPEMEH-
HOM (hopMyIHPOBOK nepuoandeckoro 3akona J[.M. Menneneena.

Tema 1.3
Crpoenue BemecTrBa

YcraHOBKa 3aBUCUMOCTH CBOMCTB XMMHUUYECKHUX BEIIECTB OT CTPOCHUS
aTOMOB 00Pa3yIOLINX UX XUMUYECKHUX JIEMEHTOB.

XapakTepUCTUKA BAKHEUIINX TUIIOB XMMHUYECKUX CBA3EH U OTHOCH-
TEIBHOCTHU ATON TUIIOJIOTHH.

OOBsicHeHHE 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTpOe-
HUS KPUCTAJUIMYECKHUX PEHIETOK.

Tema 1.4

Boaa. PacTBopbl. Jiiek-
TPOJUTHYECKAS JUCCOLHNA-
mus

DOopMyJIMPOBKA OCHOBHBIX IOJIOKEHUW TEOPUH DIIEKTPOJIUTHUYECKOU
JTUCCOLMAIMA U XapaKTepUCTHUKA B CBETE 3TOW TEOPUU CBOMCTB OC-
HOBHBIX KJIaCCOB HEOPTAHUYECKUX COCTUMHEHUMN.

Tema 1.5

Knaccupukanus Heopra-
HMYECKUX COeTMHEHUI U UX
CBOMCTBA

XapaKkTepUCTUKA U OCHOBHBIE CBOMCTBA BAKHEUILUX IIPEACTABUTEIICH
HEOPraHWYECKUX COCAVHEHHU: KHUCIOT, COJECH, OKCUAOB U THUIPOOK-
cu1oB. CBsI3b MEX]y KJIacCaMHu.

Tema 1.6
XuMUYeCKHe peakuu

OOBsicHEHHE CYIIHOCTH XHMHUYECKHX TmpoueccoB. Kiaccudukarus
XUMUYECKUX PEAKIMH M0 Pa3InYHbIM IPU3HAKAM: YUCIY M COCTaBy
MPOAYKTOB M PEareHTOB, TEIUIOBOMY 3(PQeKTy, HampaBieHuio, (pase,
HINYMIO KaTajau3aTopa, U3MEHEHUIO CTENEHEH OKUCIIEHUS 3JIEMEH-
TOB, 00pa3yIOUINX BEIIECTBA.

Knaccugukanus BemecT U NpoLEecCOB C TOUKH 3PEHUS] OKUCICHHUS-
BOoCCTaHOBJIEHMs. COCTaBIEHUE YPaBHEHUM peakUil ¢ OMOILBIO Me-
TOJa JIEKTPOHHOTO OaJaHca.

OOBsiCHEHHE 3aBHCHMOCTH CKOPOCTH XMMHUYECKOW pEaKIMH M TOJIO0-
KEHUs XMMUYECKOTO paBHOBECHUS OT Pa3IMyYHBIX (PAKTOPOB.
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Tema 1.7
MeTalJabl 1 HEMETAJIbI

XapakTepuCTUKa COCTaBa, CTPOCHHUS, CBOMCTB, MOJYYEHUS U MpPUME-
HeHus BaxkHemmx MeramuioB (IA u Il A rpynm, antoMunus, xxemnes3a, a
B €CTECTBEHHO-HAyYHOM Mpoduiie U HEKOTOPhIX d-2JIEMEHTOB) U MX
COEMHEHHU.

XapakTepuCTUKa COCTaBa, CTPOCHHUS, CBOMCTB, MOJYYEHUS U MpPUME-
HeHus BaxHenmux Hemetaos (VIIA, VIIA, VIA rpynm, a Tak xe
azota u ¢ocdopa, yriepoga U KpeMHHS, BOJOPOJA) U UX COCIUHE-
HUH.

Paznean 2 Oprannyeckasi XuMus

Tema 2.1

OcHOBHbIE IOHATHS OpPra-
HUYECKOIl XMMUM U Teopus
CTPOEHMS OPraHUYeCKHX
COeIMHEeHUM

@opMyIMpPOBKa OCHOBHBIX IOJIOKEHUN TEOPUM XMMHUYECKOIO CTpOe-
HUS OPTaHUYECKUX COCAMHECHUN U XapaKTEPUCTUKA B CBETE 3TOH TEO-
pHUU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCAUHEHUMN.
VYcTraHOBKa MPU3HAKOB OOILIET0 U Pa3IM4HOrO B TUIOJIOTMU PEaKLui
JUIsl HEOPraHU4YECKOM U OPraHUYECKON XUMHUH.

Hcnons3oBanne B yueOHOM U MPpodheCcCHOHATBHON NeITeIbHOCTH XH-
MUYECKUX TEPMUHOB U CUMBOJIUKH.

Ha3Banue M3y4eHHBIX BEIIECTB IO TPUBHAIBHOM WM MEXAYHapO-
HOM HOMEHKJIAType M OTPaXEHHE COCTAaBa ITHUX COECAUHEHHUM C MOMO-
b0 XUMHUYECKUX (POPMYII.

OTtpaxkeHre XMMHUYECKHUX MPOLIECCOB C MOMOIIBI0 YPaBHEHUM XUMH-
YECKUX PEaKIIHil.

Tema 2.2
YriaeBoaopoabl U UX NMPHU-
POAHbIE HCTOYHUKHU

XapakTepUCTUKA COCTaBa, CTPOCHUS, CBOMCTB, IOJIYyYEHUs U IIpUMe-
HEHMsI Ba)XHEHIINX KJIAcCOB YIJIEBOAOPOIOB (AJIKAHOB, IMKJIOAJIKA-
HOB, aJIKEHOB, AJIKUHOB, aQpEHOB) M UX HanOoJiee 3HAYMMBIX B HapOJ-
HOXO3SIIICTBEHHOM IUJIaHE MTPEJICTaBUTENEH.

Tema 2.3
Kucaopoacoaep:kamue op-
raHHn4YecKue CoeIMHEeHUus

XapakTepUCTUKA BaXHEUINUX IPEICTABUTENIEH APYIHMX KJIacCOB Op-
TFaHUYECKHUX COEIMHEHUH: METaHOoJia U 3TaHOJa, CIOXKHBIX 3(UpOB,
’KHPOB, MBUI, albACTHA0B ((HOpMAIBICTUAOB M alleTalIbACTHIa), Ke-
TOHOB (aleToHa), KapOOHOBBIX KUCIOT (YKCYCHOM KHCIIOTHI, JJIS €C-
TECTBEHHO-HAYYHOTO MPOQHIIs NpeACTaBUTENECH IPYTuX KJIACCOB KH-
CJIOT).

Tema 2.4
A3oTcoaepxkaiye OpraHm-
qeckue coeqnHenus. Ilo-
JIIMepbI

XapakTepUCTUKA BaXXHEUIIUX IIPEICTABUTENICH APYIHMX KJIacCOB Op-
TaHUYECKUX COEJMHEHUI: MOHOCAXapua0B (TJIHOKO3bI), AUCAXAPUI0B
(caxapo3bl), monMcaxapuJoB (Kpaxmajia U IEJUTI0JIO3bl), aHWIIMHA,
aAMHMHOKHUCJIOT, OEJIKOB, UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH,
Kay4yKOB, IJIaCTMAacc.
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YUYEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE ITPOI'PAMMBbI YYEBHOU JUCIHIAITJIMHBI
«XHUMMUSA»

OcBoenue porpaMmMbl Y4eOHOH TUCHUIUIMHBI « XUMHUSD) TIPEANOoIaraeT Haluuue
B IpodeccrnoHalbHOM 00pa30BaTeNbHOW OpraHu3alluy, peaau3yroleid o0pa3oa-
TENbHYIO MPOTrpaMMy CpeaHero oduiero obpas3oBanus B npeaenax ocBoeHuss OOII
CIIO na 6a3e oCHOBHOTO 00111€T0 00pa30BaHMsl, KAOMHETa XUMUU C JTabopaTopuei u
1a00pPaHTCKON KOMHATOM, B KOTOPOM MMEETCSI BO3MOKHOCTH O0ECIIEYUTh CBOOOTHBIMA
noctyn B HTepHET BO BpeMsi yueOHOTO 3aHITHUS U B NMEPHUOJ BHEYUEOHOU JesATeb-
HOCTU O0Y4YaroIuXCsl.

[Tomemenne kabuHeTa yaoBIeTBOpsieT TpeboBaHusIM CaHUTapHO-3MUAEMUOJIO-
rudeckux npasuil 1 HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHallleHO TUIIOBBIM
00OpyI0BaHUEM, YKA3aHHBIM B HACTOSILUX TPEOOBAHUAX, B TOM UUCIIE CHELHAIN3H-
pPOBaHHOM y4eOHON MeOEeNbl0 U CpeACTBAMHM OO0YUYEHMsI, JOCTATOUHBIMH JJIs1 BBIIOJI-
HEHUs TPEOOBAHUH K YPOBHIO IOJATOTOBKH O0YYarOIIUXCSL.

B xabunete umeercst MyJapTUMEANIHOE 000PYIOBaHHE, IOCPEICTBOM KOTOPOTO
YYaCTHUKH 00pa30BaTENbHOIO Ipoliecca MOTYT MPOCMAaTpUBaTh BU3YaJbHYIO HH-
(dopMaruIo 10 XMMHUH, CO3/1aBaTh MPE3EHTALIMH, BUI€OMATEPUAIIbI U T.I1.

B coctaB y4ueOHO-METOAMUYECKOTO M MATE€pPUAIbHO-TEXHUYECKOI'O OCHAIEHUS
KaOMHEeTa XUMHUU BXOJST:

- MHOTO()YHKIIMOHAJIbHBIN KOMILJIEKC TIPEToAaBaTes;

- HaTypajbHble OOBEKTHI, MOJENU, MPUOOPHI U HAOOPHI ISl MOCTAHOBKU JI€MOH-
CTPAllMOHHOTO ¥ YYEHHUECKOTO IKCIIEPUMEHTA;

- IEYaTHBIE ¥ KPAHHO-3BYKOBBIE CPECTBA O0yUCHUS;

- CpeCTBa HOBBIX MH(OPMAIIMOHHBIX TEXHOIOTHIA;

- pPEaKTUBBI;

- IEpEYHHU OCHOBHOM U TOMOJIHUTEIbHONW yUeOHOU JIUTEpaTyphl;

- BCIIOMOTaTeIbHOE 000pyI0BaHUE U UHCTPYKIIMH;

- OubnuoTeuHbIit HOHI.

B 6ubnuoreunbiii poHa BXOASIT YUeOHUKH U Y4€OHO-METOAUYECKUE KOMIUICKTHI
(YMK), pekoMeHJ0BaHHbIE WM JIOMYyIIEHHBIE JUIsI MCIOJIb30BaHUS B Mpodeccro-
HAJIBHBIX 00pPa30BaTENLHBIX OPTaHU3AIMAX, PEATH3YIONMX 00pa30BaTENbHYIO TPO-
rpaMMy cpenHero oomero oopaszoBanusi B npenenax ocBoenus OOII CIIO na 0aze
OCHOBHOTO 0011ero oOpa3zoBanusi. bubnuoreunsiii (OHA JOMOITHEH XUMHUYECKON H-
UKJIONeINEeH, CTPABOYHUKAMU, KHUTAMHU JUISI YTSHUS TI0 XUMUHU.

B mpomecce ocBoeHus: mporpamMmbl Y4eOHOW AUCIUILTAHBI « XUMHES» 00ydaro-
HIMECss UMEIOT BO3MOXKHOCTB JIOCTYIIA K 3JIEKTPOHHBIM y4eOHBIM MaTepHrajiaM 1o Xu-
MHH, UMEIOIIUMCSI B CBOOOJTHOM JOCTyIE B ceTH VMHTepHEeT (97eKTPOHHBIM KHUTaM,
npakTUKymMam, TectaM, marepuaiam EI'D u np.).
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Pemenune
[IAKJIOBOU KOMHUCCHH
(Ne mpoTokoia,
nata, moanuch [T1K)
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