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1. TIMosicHUTeAbLHAS 3aNMUCKA.

1.1 Konkperuszanus o01mmx 1eJsieil cpeaHero o0uero o0pa3oBaHus ¢ y4eToMm crnenupukmn
Y4eOHOM M CIUIIINHbBI

Pabouas nporpamma OVl «XuMus» npenHa3HaueHa Uil U3Y4EHUs YKAa3aHHOW JMCLUIUIMHBI
Ha MEPBOM Kypce KOJUIEDKA, pealIu3yIolero o0pa3oBaTelbHy0 IPOrpaMMy CpeaHero ooiero 0o-
pa3oBaHMs B TIpejesiax OCBOEHUS MPOrpamMMbl MOATOTOBKHM CIEHUATUCTOB CPEIHErO 3BEHA
(ITTTCC3) na 6a3e 0CHOBHOTO 00IIIET0 00pa30BaHUS MPHU MOJATOTOBKE CIICIIMAIMCTOB CPETHETO 3BE-
Ha 1o cnenuanbHocTsIM CIIO TexHuveckoro mpoduis.

Pabouast mporpamma pazpaborana Ha ocHoBe TpeboBaHuit ®I'OC cpegHero odmero odpazoBa-
HUS, IPEABSBIIEMBIX K CTPYKTYpE, COACPKAHUIO U PE3yIbTaTaM OCBOCHHS YI€OHOU TUCIUILTUHBI
«XuUMHsI», B COOTBETCTBUU ¢ PexoMeHanusiMu 1o opraHu3aluy MoJIydeHus CpeaHero ooduiero o0-
pa3oBaHUs B mpejesiax ocBoeHus obOpa3oBatenbHbIX nporpamm CITO Ha 6aze OCHOBHOTO 0OOIIEro
obpazoBanus ¢ yderom tpedoBanuii ®I'OC CIIO u momydaeMol CHEIHAIBHOCTH CPEIHETO TPO-
deccnonanpHOro 0bpazoBanus (mucbMo JlemaprameHTa rocy1apcTBEHHOU MOJUTUKHU B cdepe moI-
roToBKu pabouunx kajapos u JI1O Munoopuayku Poccun ot 17.03.2015 Ne06-259).

Coneprkanue nporpaMMbl « XHUMHsD» HAIIPABICHO Ha JOCTHXKEHUE CIIETYIOIUX LeJIeH:

dbopMupoOBaHHE Yy 00YyHAIOIINXCA YMEHHS OLIEHUBATh 3HAYUMOCTh XUMUYECKOT'0 3HAHUS
JUIS KaKJJOTO YeJI0BEKa;

¢dbopMHupoBaHHE y 00ydYalOIIMUXCS LEIOCTHOIO MPEJCTaBICHUS O MUpPE M POJIM XUMHUU B
CO3/IaHMU COBPEMEHHOM €CTECTBEHHO-HAayYHON KapTHUHbI MHUpaA; yYMEHHUSA OOBACHATH
O0OBEKTBl M NPOLECCHl OKpY’XKarolled IeHCTBUTEIbHOCTH: HPHUPOIHONW, COLUAIBHOM,
Ky.HbTypHOﬁ, TeXHUYECKOH CpCAbl, — HUCIIOJb3YyA AJIA 3TOI0 XUMHUYCCKHUEC 3HAHUA,

pa3BUTHE Y 00y4alOIUXCsd YMEHUH pa3nudarh (akThl U OLEHKH, CPAaBHUBATH OL[€ HOUHbIE
BBIBOJbI, BUJCTh UX CBA3b C KPUTCPUAMHU OLCHOK U CBA3b KPUTCPHUCB C OHpCI[eJIeHHOfI
cUCTeMOH 1IleHHOCTeH, GOopMyIUpOBaTh U 000CHOBBIBATh COOCTBEHHYIO IMO3UIHIO;

npuodpeTeHrne o0y4arolUMUCS OIbITa Pa3HOOOpPa3HON NESITENbHOCTH, MO3HAHUSA U ca-
MOTIO3HAHHUS; KJIOUEBBIX HABBIKOB, MMEIOIIUX YHHBEPCAIbHOE 3HAYEHHE IS pa3iud-
HBIX BHJIOB J€ATEJIIbHOCTU (HABBIKOB pelIeHUs NpoOJieM, NPUHATHS pElIeHUN, OUCKa,
aHanu3a U o0paboTku MH(POPMAIMU, KOMMYHUKATUBHBIX HaBBIKOB, HAaBBIKOB HM3Mepe-
HUH, COTpyIHUYECTBA, Oe30macHOro oOpamnieHus: ¢ BEIIeCTBAMU B MOBCEIHEBHON JKU3-
HH).

1.2 O6mas XapaKTepUCTHKA Y4eOHOMH TUCHUNIUHBI XUMUSI

XuMus — 3TO HayKa O BEIIECTBaX, UX COCTaBE U CTPOCHHH, CBOMCTBAX U MPEBPAICHHU X,
3HAYCHUHU XUMHUYCCKHUX BCIICCTB, MAaTCPHUAJIOB U MPOICCCOB B HpaKTquCKOﬁ ACATCIbHOCTH YC-
JOBEKa.

Conepxxanue o0meoOpa3zoBaTeNbHON Y4€OHOW AUCHUIIIWHBI «XUMHS» HAMpaBlIeHO Ha
YCBOGHHE O00YYaIOMKUMUCI OCHOBHBIX MOHSATHI, 3aKOHOB M TEOPUM XUMHH; OBIAJECHUE YMCHH-
AMHA Ha6J'IIO)IaTB XUMHNYCCKUE ABJICHHA, ITPOBOAUTH XUMHUYECKUU OKCIIECPHUMCEHT, IPOU3BOJUTDH
pacyeThl Ha OCHOBE XMMHUYECKUX (HOPMYJI BEHIECTB U YPABHEHUN XUMUUECKUX PEAKIUN.

B npouecce n3ydenus xumMuu y oOydaromuxcs pa3BUBAIOTCS MO3HABaTEIbHbIE UHTEPECH U
WHTEIJIEKTyalIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSTEILHOM MPUOOPETEHUS 3HAHUU
10 XUMHHU B COOTBECTCTBUU C BO3HUKAKIIINMU KU3HCHHBIMHU HpO6J’IeMaMI/I, BOCIIHATHIBAaeTCs Oe-
peXHOE OTHONIEHUS K MPHUpPOJie, MTOHUMaHHE 3JJ0POBOT0 00pa3a KMU3HH, HEOOXOAUMOCTHU TIpe-
JTYIPESXKJICHUS SBIICHUH, HAHOCSIIIUX BpPEJ 3I0POBBI0O W OKpyxkarmied cpene. OHM OCBaWBaIOT
MpUEMBl TPAMOTHOTO, O€30MacHOT0 HCIOJIH30BAHUS XUMHYECKHX BEIIECTB M MaTepHUaJOB,
MPUMEHSEMBIX B OBITY, CEJIbCKOM X031 CTBE U Ha MPOU3BOJACTBE.

[Ipu cTpyKTypuUpOBaHHM cCOJEpX)aHHUS 0O0Ie00pa30BaTENbHON yU4eOHOW MUCHUIUIUHBI s
npodeccuoHaTbHBIX 00pa30BaTEIbHBIX OpPTaHU3ALHNHN, PEATH3YIONUX 00pa3oBaTEIbHYIO MPO-
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rpaMMmy cpenHero obmero obpaszoBanus B npeaenax ocBoenuss CIIO Ha 6a3e 0CHOBHOTO 00-
niero oOpa3oBaHUs, YUYUTHIBAIACh OOBEKTUBHAS PEATbHOCTh — HEOONBIION 00beM Y4acoB, OT-
NYIIEHHbIX Ha U3yYE€HHE XUMUM M CTPEMJICHHE MaKCMMallbHO COOTBETCTBOBAThH UJESIM Pa3BHU-
Baromero odyudenus. [loaTomy TeopeTnueckue BOMPOCHI MAaKCHMaJbHO CMEIIEHBI K Hadairy
M3YyUYCHHS TUCUUIUIUHBI, C TEM YTOOBI MOCIeNAY oMU (akKTUYEeCKUN MaTepual paccMaTpUBaJICs
Ha OCHOBE U3yYEHHBIX TEOPHUH.

Peanuzanust neIyKTUBHOTO MOAXO0JAa K M3YYEHHUIO XMMHUH CIIOCOOCTBYET Pa3BUTHIO TaKHX
JOTUYECKHUX ONepaluii MBIIUICHH, KaK aHAJIM3 U CHHTE3, 00001IeHne U KOHKPETHU3aIus, CpaB-
HEHHE U aHaJIOTHsl, CUCTeMaTU3alus U Kiaccuukanus u ap.

W3yyenue XMMUU B KOJUIE/KE, pealn3yrouieM o0pa3oBaTelbHYIO0 MPOTPaMMYy CPEIHEro 00-
niero odpazoBanusi B mpezenax ocBoenus CIIO na 0aze ocHOBHOro obmiero obpa3zoBaHus,
UMEET CBOM OCOOCHHOCTHU B 3aBHCHUMOCTH OT Mpoduiisi IpodhecCHOHATBLHOT0 00pa3oBaHus. ITO
BBIPAXKaeTCsl B COJIEPKAHUU O0YyUEHHUS, KOJIMYECTBE YacCOB, BbIJCISAEMbIX HA U3yYECHHE OTJEIb-
HBIX T€M MPOTpaMMBbI, TIIyOMHE UX OCBOCHHs 00ydaromuMucs, o0beMe U XapakTepe npaKkTHie-
CKHMX 3aHSTUN, BUJAX BHEAYIUTOPHON CaMOCTOSITEIbHONU pabOThI CTYIE€HTOB.

Crneunduka U3ydeHHs] XHUMHUH TPU OBIAJACHUU CHEHUATBHOCTSIMU TEXHHUYECKOTO MPOGUIIs
OoTpakeHa B KaxJIod Teme paszaena «Conaepkanue yuyeOHOUW TUCHMIUTMHBDY B pyOpuke «IIpo-
¢unapHBIE U TPOPECCUOHAIBHO 3HAYUMBIC DJIEMEHTHI COJAEPKAHM». DTOT KOMIIOHEHT peaanu3y-
eTcs MpH WHIMBUIAYaAIbHON CaMOCTOATENbHOU paboTe oOyuaromuxcs (HanucaHuu pedepartos,
MOJATOTOBKE COOOMICHUH, 3alUTe MPOEKTOB), B MpoIecce y4eOHOW NeATeNbHOCTH TOJ PYKO-
BOJICTBOM IIperno/iaBaTeNs (BBIIOJIHEHUH XUMUYECKOTO dKCIEPUMEHTa — Ja0OpaTOPHBIX OIIbI-
TOB U MPAKTHYECKUX padoT, peIIeHUU MPAKTUKOOPUEHTHPOBAHHBIX PACUETHBIX 3a]a4 | T. II.).

B mporecce u3ydeHuss XUMHH TEOPETUUYECKHE CBEIACHUS JOMOJHSIOTCS NEMOHCTPAIUsIMH,
7a00paTOPHBIMU ONBITAMH M TPAKTUYECKUMH 3aHATUSIMH. 3HAYUTEIBHOE MECTO OTBOIUTCS
XUMHYECKOMY 3KcrepuMeHTy. OH OTKpBIBa€T BO3MOXKHOCTH (OPMHUPOBATH y 00ydYaIOIIUXCS
crienranbHble MPEeAMETHbIE YMEHUs: paboTaTh C BEUIECTBAMU, BBIMOJIHATH MPOCTHIE XUMHUUE-
CKHE OTIBITHI, YUUTHh 0E30MaCHOMY M JKOJOTHYECKH TPaMOTHOMY OOpAIEHHIO C BEIIECTBAMHU,
MaTepHalaMH M IpoleccaMy B OBITY M Ha IPOU3BOJCTBE.

Jlnst opraHu3anui BHEAYJUTOPHON CaMOCTOSATENBHOW PabOTHI CTYJIEHTOB, OBJIAJIEBAIOIIUX
cnenuansHocTAMU CIIO TexHuueckoro mnpoduis npodpeccuoHaabHOro oOpa3oBaHUs, NMpel-
CTaBJICH MPUMEPHBIN MepedeHb pedepaToB (JIOKIAI0B), HHIUBUIYATbHBIX TPOCKTOB.

B mpouecce u3yueHHs XMMHUM BaXXHO (popMUpOBaTh MHPOPMALMOHHYIO KOMIETEHTHOCTb
oOydaromuxcsi. IloaToMy mnpu opraHuzamuu CaMOCTOSITENIbHOW paboThl HEOOXOJUMO aK-
LEHTUPOBATh BHUMaHHE 00ydaronnMxcs Ha Moucke HH(OpMaIuu B cpeAcTBax Maccmeana, MH-
TepHeTe, Yy4eOHON U CIelUaIbHON JUTEpaType C COOTBETCTBYIOUIUM O(OpMIEHHEM U TIpea-
CTaBJICHUEM pe3yJIbTaTOB.

N3yuenune oOmeobOpazoBaTeabHON y4eOHOM AMCHUIUIMHBI «XUMHUS» 3aBeplIaeTcss MOJ-
BEJIEHUEM MTOroB B GopMme nudPepeHIIupOBaHHOrO 3aueTa B paMKax IMPOMEKYTOUHOH arTe-
cramuu cryneHToB B npoiecce ocsoeHus [IIICC3 ¢ monyyenuem cpenHero odimero oopasona-
HUS

1.3 MecTo y4eOHOii AUCHUNIUHBI B Y4eOHOM NJIaHe

YyeOHast TUCHUITMHA «XUMUS» SBISETCS Y4eOHBIM MPEIMETOM IO BBIOOpPY M3 00s3aTeNbHOM
npeametHoit obnactu «EcrectBennsie Haykn» PI'OC cpeanero obmero oOpaszoBanms. B kome-
JDKE, pealu3ylolleM o0pa3oBaTelbHYI0 IMPOTrpaMMy CpeAHEro oOuiero o0pa3oBaHHs B Ipezenax
ocsoenus [IIICC3 na 6aze ocHOBHOTO 001IeTr0 00pa3oBaHus, yaeOHass AUCIUTUTMHA « XUMUS H3Y-
yaeTcst B 0011e00pa30BaTeIbHOM IMKIJIE Y4eOHOro MJlaHa CIEeNUabHOCTH Ha 0a3e OCHOBHOI'O 00-
miero oOpa3oBaHMs C MOTYYEHUEM CPEHETO 00IIero 00pa3oBaHus.

B yueOHBIX miaHax MecTO Y4eOHOW JAUCHUIUIMHBI «XUMUS» — B cOCTaBe 001Ie00pazoBaTelb-
HBIX y4eOHBIX JUCHMIUIUH 1O BBIOOPY, (POPMUPYEMBIX W3 00s3aTENIbHBIX MpPEIMETHBIX obOyacTeit
®I'OC cpennero obmiero odbpazoBanus, Wi cnenuaibHocteid CIIO cooTBeTcTBYOMEro NpoQuis
PO eCCHOHATBHOTO 00pa30BaHUs.



1.4 Pe3yabTaThl 0CBOCHHUS Y4eOHOM JUCIUNIMHBI
OcBoeHue copepkanus y9eOHON AUCITUIUIMHBI « XUMUs» 00€CIIeunBacT TOCTHKEHUE CTY-
JIEHTaMU CJICAYIOIIUX Pe3yabTaTOB:
JUYHOCHIHDbIX .
YyBCTBO TOPJAOCTU M YBXKEHUS K UCTOPUU U JOCTHMIKCHUSM OTEUECTBEHHOM XMMHUYECKOU
HAayKH; XUMHUYECKH TPAaMOTHOE MOBEJCHUE B MPOPECCHOHAIBHON JACATCILHOCTH U B OBITY
Py OOpANICHUN ¢ XUMHUYECKUMH BEIIECTBAMH, MaTeprUaliaMy U POIECCAMU;
TOTOBHOCTh K IPOJIOJDKCHHI0O O0pa30BaHUS W TOBBINICHUS KBaTU(UKAIUK B HW30paHHOUN
npodeCCHOHANBHON NESITEIbHOCTH U OOBEKTHBHOE OCO3HAHUE POJIM XUMHUYECKUX KOMIIe-
TEHIUH B 3TOM;
YMEHHUE UCIOJIb30BATh JTOCTUXKEHUS COBPEMEHHON XMMUUYECKON HAYKH U XUMHUYECKUX TEX-
HOJIOTUW IS TOBBIIIEHHUS COOCTBEHHOTO HHTEJIEKTYaJbHOTO Pa3BUTHS B BBIOpaHHOM
podeCCHOHANBHOHN NeATeIIbHOCTH;

MemanpeomMemHuIx:
HNCIIOJIb30BAHHUEC PA3JIMYHBIX BUIA0B O3HaBaTEeIbLHOU ACATCIIBbHOCTU U OCHOBHBIX HHTCII-
JEeKTyaJIbHBIX Oonepanuil (MoCTaHOBKH 3a7a4yu, GOpMYyJIHpPOBAHUS TUIIOTE3, aHAINU3a U CUH-
T€34a, CpaBHCHUA, 0606HI€HI/I$I, CUCTCMATU3AallMH, BLISABJIICHUA MNPHYUHHO-CICACTBCHHBIX
CBsI3€i, MMOKCKa aHAJIOTOB, (POPMYITUPOBAHUS BHIBOJAOB) NIl PEIICHUsI TOCTABICHHOM 3aja-
YU, MIPUMEHEHUE OCHOBHBIX METOJOB MO3HaHUS (HAOJIIOJEHHS, HAYYHOTO IKCIIEPHUMEHTA)
JUISL U3YyUYEHHS Pa3NIUUHBIX CTOPOH XUMHUYECKUX OOBEKTOB M MPOLECCOB, C KOTOPBIMH BO3-
HHUKaeT HEOOXOJUMOCTh CTAIKHBATHCS B IpodecCHOHABHOH cdepe;
HCIIOJb30BAHUE PA3TUYHBIX UCTOUHUKOB JIJIs MOJTYyUYECHHUS XUMUUYECKON MH(popManuu, yme-
HHUE OICHUTH €€ JOCTOBEPHOCTH Ui JOCTHIKCHHS XOPOIIUX PEe3ydbTaToB B mpodeccuo-
HallbHOU cdepe;

npeomMemHmuix:
c(OpPMHPOBAHHOCTh MPEJICTABICHUM O MeCTe XMMHMHM B COBPEMEHHOW HAay4dHOW KapTHUHE
MHUpa; TOHUMaHHUE POJIM XUMHUHU B GOPMUPOBAHUH KPYro3opa U (PyHKIIMOHAJIBbHOU rpaMoT-
HOCTH Y€JIOBEKA JJIs PELICHUs NPAaKTUYECKUX 3a]ay;
BJIaJICHHE OCHOBONOJIATAIOUIMMU XUMHYECKMMU MOHATUIMU, TEOPUSMH, 3aKOHAMU U 3aKO-
HOMEPHOCTSAMH; YBEPEHHOE MOJIb30BAHNE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKON;
BJIaJICHHE OCHOBHBIMU METOJAMHU HAYYHOI'O MO3HAHMS, UCIOJIb3YEMbIMH B XUMHU: HAOIIO-
JICHUEM, OINHMCAaHHEM, U3MEPEHHEM, SKCIEPUMEHTOM; yMeHHe oOpabaThiBaTh, OOBICHATH
pe3yJbTaThl MPOBEIEHHBIX ONBITOB M JI€JIaTh BBIBOJbI; TOTOBHOCTh U CIIOCOOHOCTH IpUMeE-
HATh METO/bl IO3HAHUS NIPU PEIIEHUH IPAKTUYECKUX 3a/7aY;
c(OpMUPOBAHHOCTh YMEHUS JaBaTh KOJIUYECTBEHHBIE OLIEHKH U MPOU3BOJUTH PACUETHI IO
XUMHUYECKUM (popMyliaM U YpaBHEHUSIM;
BJIaJICHHE NIpaBUJIaMU TEXHUKHU 0€30MacHOCTHU MPU MCIOJIb30BaHUN XUMHYECKUX BEIIECTB;
c(OpPMHPOBAHHOCTh COOCTBEHHOW MO3UIIMU MO OTHOLIEHUIO K XMMHUYEeCKON mH}Oopmamuu,
ITOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.



2. TemaTHueckoe nAaHUpoBaHUe
[Tpu peanuszanuu copepkanusi 001meo0pa3oBaTeNbHON yueOHOM TUCIMIUIMHBI «XUMUS» B TIpe-

nenax ocBoenus [IIICC3 na 6a3e ocHOBHOTO 00111eT0 00pa30BaHus C MOJYYSHHEM CPEIHEro o0IIIe-
ro oOpa3zoBaHusl MaKCHUMallbHas yuyeOHasi Harpy3ka 00y4arolmuxcsi COCTaBIseT:

M0 CMEIMHUATBHOCTSIM TEXHUUYECKOTO NMpoduis npodeccuonanpbHoro oopazopanus — 112 4,

U3 HUX ayauTopHas (o0sA3aTenbHas) Harpy3ka 00ydyaromuXxcs, BKJI0Yas J1ab0opaTOPHBIE OMBITHI
U IpakTU4YecKue 3auaTus, —112 yacos;

Ne Bun yue6Hoit paboThl KonunuectBo yacos
n/n
Aynutopuble 3ansaTusa. Conepxanue o0ydyeHus
Pa3nen 1. BBenenne. O0mas u HeopraHudeckass XuMus 48
Tema 1.1. OcCHOBHBIC TOHSITHS U 3aKOHBI 4
1.1.1. OcHoBHBIC TOHATHUS U 3aKOHBI XUMHH 2
2 1.1.2. PacuerHsle 3amauu 2
Tema 1.2. Ilepnoanyeckuil 3akoH u [lepuonnueckas cucrema xu- 4
Muueckux 3nemeHToB JI. . MenjeneeBa u cCTpoeHHE aToMa
3 1.2.1.1Tepuonuueckas cucrema J[.M.MenneneeBa u Ilepuoaunue- 2
CKHI 3aKOH.
4 1.2.2. Ctpoenune aroma u [lepuognueckuii 3aKoH 2
Tema 1.3. CtpoeHue BeniecTna 4
5 1.3.1. CtpoeHue BemiecTBa (TUIIBI XUMHYECKUX CBSI3€il) 2
6 1.3.2. Yucrele BemecTsa U CMECH 2
Tema 1.4. Boga. PacTBopbl. DIeKTpOIUTHYECKAS TUCCOIUAIIHS 8
7 1.4.1. Bona kak pacTBOpUTEND 2
8 1.4.2. DnekTponuTHUEeCcKas AUCCOLUALUS 2
9 1.4.3. Pemenue 3a/1a4 Ha pacTBOPHI 2
10 [JI.P.Nel IIpuroroBiieHue pacTBOpa 3aJJaHHON KOHIIEHTpaIuu 2
Tema 1.5. Knaccudukanus HeopraHMYECKUX COECIMHEHUNH M UX 14
CBOWCTBA
11 [1.5.1. Knaccudukanus HEOpraHM4eCKux COeJUHEHUN U UX CBOM- 2
CcTBa
12 [1.5.2. Pemrenue 3agau Ha W30BITOK BEI[ECTBA 2
13 JL.P.Ne2 Xumuueckue cBOMCTBa HEOPTaHUYECKUX KUCIOT 2
14 JI.P.Ne3 Xumuueckue CBOWCTBA OCHOBAHHI 2
15 [JI.P.Ne4 Xumuuecknue cBOKWCTBA COJEH 2
16 JUI.P.Ne5 I'mapousm3 coeid 2
17 |UToroBbIii TECT 2
Tema 1.6. Xumuuecknue peaknuuu 4
18 [1.6.1. Knmaccudukamnus XUMHIECKUX PEaKIUN 2
19 |1.6.2. CxopocTh XxuMHUECKUX peakuuii. O6paTumMocTh XUMHUYE- 2
CKHUX peakiuil




Tema 1.7. MeTanibl 1 HEMETAIEI

20 |1.7.1. Metanabl. OCOOEHHOCTH UX CTPOCHUS, PU3UUECKUE U XU-
MHUYECKUE CBOKCTBA
21 |1.7.2. Hemetanabl. OCOOEHHOCTH MX CTPOCHUS, GU3UYECKHUE U 1
XHUMHUYECKUE CBOMCTBA
Pa3nen 2. Opranuyeckast XuMHUs 34
Tema 2.1. OCHOBHBIEC TOHSATUSA OPTAHUYECKONW XUMHUHU U TEOPUS 6
CTPOCHHUS OPTAHUYECKUX COCTUHCHUN
22 2.1.1. Teopus cTPOEHUS OPTAaHUYECKUX COENUHEHUM 2
23 [2.1.2. Knaccudukamus opraHuuecKuX BEIISCTB 2
24 JI.P.Ne6 OOGuiue cBoiicTBa METAJIIOB 2
25 JI.P.Ne7 Dnextponus 2
26 JI.P.Ne8 monydenue, coOupaHue U pacrio3HaBaHUE Ta30B 2
27 JI.P.Ne9 OGHapy»xeHue yriiepojia ¥ BOJ0poia B OpraHuueCcKuX co- 2
CIIMHCHU X
Tema 2.2. YrieBoAOpOabl U UX NPUPOJHBIE HCTOUHUKH 8
28 [2.2.1. AnkaHbl 2
29 [2.2.2. AnKeHBbl, TUCHOBBIC YriIeBogopoasl. Kayuykn 2
30 [2.2.3. AnkuHbl. ApeHBI 2
31 JUL.P.Ne 10 [NonyueHue >THIICHA U alleTHJICHA, CPABHEHHUE HX 2
CBONCTB
Tema 2.3. Kucnopoacoaepxkaiiue opraHuuecKue CoOequHeHUs 8
32 2.3.1. CnupThl 1 GpeHOIIBI 2
33  [2.3.2. Anpaeruabl ¥ KETOHBL. YTJIIEBOIbI 2
34 JI.P.Nell CpaBHUTENBHBIE CBOWCTBA CIIUPTOB, aJIbJIECTHI0B 2
35 [2.3.3. KapOGoHoBbIe KUCITOTHI. JKUpHI. 2
JI.P.Ne12 CBoiicTBa KapOOHOBBIX KUCIOT
Tewma 2.4. AzoTconepikanine OpraHudyecKre COeTUHEHU. 12
[TonmMepbl
36 |AMHHBI. AMUHOKHCIOTHL. benku 2
37 JI.P.Nel3 CBoiicTBO 6€JIKOB 2
38 JI.P.Nel4 CroiicTBa CHHTETUYECKHX BBICOKOMOJICKYISIPHBIX CO- 2
enuHeHni. Pacrio3HaBaHue NjacTMacc U BOJOKOH
39 VJI.P.Nel5 DkcnepuMeHTaNbHBIC 3a7]a4l — KaU€CTBEHHBIE PEaKIHH 2
40 [UToroBmiii TeCT 2
Pasnen 3. buosiorus 34
41 BBenmenue. buosnorus — COBOKYITHOCTb HayK O KMBOU MPHUPOJIE. 2
42 YpoBHHU OpraHU3alMy KUBBIX CHCTEM. 2
Pasnen 1. Kierka 8
43  |[Tema 1.1. Yuenwue o knetke. L{utomorus. 2
44 Tema 1.2. Xumuueckuid cocTaB KieTkd. CTpOCHHE KICTKH, CTPOCHUE 2
U (YHKITMH OPTaHOMJIOB KIIETKH.
45 [Tema 1.3. Mexanusm OnocuuTesa Oeaka 2
46 |Tema 1.4. cropus pa3Butus reHeTUKH. OCHOBHBIC TTOHSTHS, 3aKOHBI 2

reHeTHKH. | 'eHeTnka u MEOUIIMHA.




Paszgea 2. Opranusm

6
47  |Tema 2.1. Opranusm — eMHOE LEI0e 2
48  Tema 2.2. Bujbl pa3MHOKEHHST OPraHU3MOB. 2
49 Tema 2.3. UnauBuIyaabHOE pa3BUTHE OPraHU3MOB — OHTOreHe3. [1o- 2
CTIMOPUOHATBHOE PA3BUTHE OPTaHU3MOB.
Pasnen 3 Bun 10
50 [Tema 3.1. PazBuTHe OMOJOTHH B IOAAPBHHOBCKUI MEPHOA 2
51 [Tema 3.2. Teopus Y./lapBruHa 0 MPOUCXOKICHUU BUJOB ITyTEM 2
52 (Tema 3.3. Bup, ero xpurepuu u crpykrypa. [IpuuuHbl BEIMUpaHUS 2
BUJIOB.
53 [Tema 3.4. VcTopus pa3BUTHS KU3HHU HA 3emIie 2
o4  [Tema 3.5. IlpoucxoxieHnue yenoBexa 2
Pasznxea 4. DxocucreMsbl 8
55 [Tema 4.1. buoreoneHo3bl. DKOJIOTHYECKUE (PAKTOPEI. 2
56 [Tema 4.2. buochepa — riobanbHas skocucTeMa. B3aumooTHo1e- 2
HUSI MEX]Ty OpraHU3MaMHU.
57 [Tema 4.3. Oxpana npupozsl. [IpupogooxpaHHoe 3aKOHOJIATENBCTBO. 2
Kpacnas Kuaura.
Utoro 112




2. Conepxanue yaeOHoU aucturumabl « XMW S

HaumenoBanue paznena u TeMbI Conepsxanne Marepuana, 1abopaTopHbie paboTsl U ipak- | OO6beM yacoB YpoBeHb
THYCCKHUC 3aHATUA, CAMOCTOATCIIbHAA pa60Ta 06yqa}oumx- OCBOCHUA
Ci
1 2 3 4
\ Pasznen 1. BBenenune. O0masi 1 HeoOpraHudeckas 42
Tema 1.1. OCHOBHBIE NOHSATHS W 3aKOHBI 4
1 1.1.1.OcHOBHBIE ITOHS- HayuHnble MeTO1bI TO3HAHUS BEIIECTB U XUMHYECKUX sABJICHUN. Pob 2 2
THS H 3aKOHBI XUMUH AKCIIEPUMEHTA U TEOPUH B XUMUU. MoieTupOBaHNEe XUMUYECKUX
npoueccoB. OcHosHble noHAmMUA Xumuu. Beuwjecmeo. Amom.
Moanexyna. Xumuueckuii snemenm. Annomponus. Illpocmoie u
codcHble genjecmea. Kauecmeenuwiil u KoauuecmeeHHwlil cocmag
eewjecms. Xumuueckue 3Haxku u popmynvt. OmuocumenvHole
amomuasn u monekyaapuaa maccel. Konuuecmeo eewjecmaa.
Ocnoenvle 3akonvt xumuu. Cmexuomempus. 3aKOH COXpaHeHus
maccwl geujecms. 3aKOH NOCMOAHCIMEA COCMABA 6eU|eCE
MONEKYAAPHOU CMPYKmMypovl. 3aKoH A602a0po u cnedcmeusn ux
He2o.
2 1.1.2.Pacuernsblie 3agaun | HaxoxaeHne OTHOCUTENILHOM MOJIEKYJIAPHON MacChl, 2 2
onpe/ieJieHue MacCOBOW 101U XUMHUUYECKUX 3JIEMEHTOB B
CJI0’)KHOM BellleCTBe.
Tema 1.2. Ilepuoanyecknii 3axoH u Ilepuoanyeckas cucrema XuMnu4eckux 3jaeMmenToB /. 4
N. MeHnaesieeBa U CTPOEHHE aTOMA
3 1.2.1 Jlepuonnyeckas [lepuonnueckuit  3akon .M. MengeneeBa. Otkpeitnie J.U. 2 2
CHCTEeMa MenneneeBbiM Ilepuoanueckoro 3akoHa. [lepuonnueckuid 3aKOH B
JL.V.Menneneesa u Ile- ¢opmymupoke JI.MI. Menneneesa. Ilepumonuueckas Tabnuua
. XUMHUYECKHUX AJIEMEHTOB — rpadguieckoe OoTOOpakeHHe
PHOAUICCKUN 3aKOH. nepuoandeckoro 3akoHa. CTpyKTypa NEpHOAMYECKONH TaOIHIIBL:
nepuoibl (MaJyible M OOJIBINE), TPYIIHI (TJIaBHAS W TOOOYHAs).
4 1.2.2. Crpoenue aroma Cmpoenue amoma u nepuoouueckuit 3axon /[.HU. Menoeneesa. 2 2
u Ilepuoguueckuii 3a- Amom — cnoxcnaa wacmuya. fAopo (npomonvt u Heiumpoust) u
KOH IIeKMPOHHAA 000104Ka.

Hzomonei. Cmpoenue IJIEKMPOHHbBIX o00on10uex amomoe

10




INNEMEHMO8  MaablX  nepuodos. Ocodennocmu  cmpoeHus
INEKMPOHHBIX 0007104€K AMOMO8 INEMEHMO8 DOIbUIUX NePUOOO0s
(nepexoonvix rnemenmos). Ilonamue 06 opoumansax. s-, p- u d-
Opoumanu. Inekmponnsvle KOHpuypayuu amomos XUMUYEeCKUx
I71eMEHM 08.

CoBpemeHnHas (GOpMyIHpPOBKA MEPHUOJUUYECKOrO 3aKOHA. 3HAUCHUE
MEPUONYECKOr0 3aKOHA M TEPUOJAMYECKON CUCTEMBl XMMHYECKHX
sanementoB J[.M. MenneneeBa ansi pa3BUTUS HAyKH M TOHUMAaHUS
XUMHYECKOH KapTHHBI MUPA.

Tema 1.3. CTpoeHue BemecTBa

5

1.3.1. CtpoeHue Bele-
CTBa (THUITBI XUMUYECKHUX
CBSI3CH)

Honnana xumuueckaa ceaszp. Kamuonwsl, ux oépazoseanue us3
amomoe 6 pesyibmame npoyecca OKUCTeHUA. AHUOHbBL, ux
obpazoeanue  u3  amomoe &  pe3yibmame  npouecca
eéoccmanognenun.  Honnvle  Kpucmaniuueckue — peuiemku.
Ceonicmea eeuwecmeé ¢ UOHHBIM MUNOM KPUCMANIUYECKOU
peuiemku.

Kosanenmnasa xumuueckan ceéa3v. Mexanusm o00pazosanus
KOGaneHmHou cea3u (0OMEHHblIl U OOHOPHO-AKUEnMOpPHDbLil).
Inekmpoompuyamensnocms.  Kosanenmuvie  nonapuaa u
Henonapuasn ceasu. Monexkynapuvie u amomHole

Kpucmaniuueckue  peuiemku. Ceoiicmea eewecme c
MONEKYAAPHBIMU U AMOMHBIMU KPUCMATTUYECKUMU PeulemKamu.
Memannuueckaa ce6a3zp. Memannuueckana Kpucmainuueckas
peuiemKka u memaniudeckas Xxumuueckasa ceéa3v. Duzuueckue
ceolicmea memannos.

Booopoonas cease.

1.3.3. Yuctele BemiecTBa
U CMECH

Honamue o cmecu seuyecme. I'omozennvie u 2emepozennsie cmecu.
Cocmae cmeceii: 00vemnan u maccoéas 001U KOMNOHEHMOE
cmecu, Maccoeasn 001 npumecei.

Tema 1.4. Boga. PacTBopbl. JIeKTPOJUTHYECKAS JUCCOUALUS

7

1.4.1. Boaa xak pacTBo-
pUTENb

Bopa kxak pactBopurens. PacTBOpuMoOCTb BElIECTB.

HacbllieHHble,  HEHACBHIIEHHBIE,  IEPECBHILICHHBIE  PacTBOPHI.
3aBUCUMOCTb PACTBOPUMOCTHU

ra3oB, )KUJKOCTEH U TBEP/bIX BELIECTB OT PA3JIUYHBIX (PAKTOPOB.
Maccosas 0014 pacmeopennozo eeujecmaa.

11




1.4.2. DnekTpoautude-
CKas JUCCOITHAIIHS

dnekmpoaumel u HeINEKMPOaUmbl. IJ1eKMPOTUMUYECKAA
ouccoyuayus. Mexanuzmol INeKMpPOIUMUYECKOU OUCCOUUAUUU
0151 6euyecme ¢ pasnuyHblMU MUNAMU XUMUYUECKOU C8A3U.
Tuopamupoeannwie u necuopamuposannsvie uonvt. Cmenemns
Inekmpoaumuueckou ouccoyuayuu. Cunvhoie u ciaovie
anekmponumol. OcHOBHbBIE NOJI0NHCEHUA MeEOPUU
IneKkmpoaumuueckou ouccoyuauuu. Kucnomewl, ocnoeanus u conu
KaK 3J1eKmpoiunol.

9

1.4.3. Pentenne 3amau
Ha PacTBOPHI

Pemenue 3a1a4y Ha KOHLIEHTPALIMIO PacTBOpa.

10

JI.P.Nel

HpI/IrOTOBJICHI/Ie pacTBOpa 3aJlaHHOM KOHIOCHTpAL A

Tema 1.5. Knaccupukanus Heopran

HYEeCKHX COeJUHEHHUM U UX CBOMCTBA

14

11

1.5.1. Knaccuduxarmus
HEOPTaHUYECKUX CO-
eIUHEHUHN U UX CBOM-
CTBa

Kucnomut u ux ceoiicmea. Kuciomul Kax 31eKmpoaunot, ux
Kaaccuguxkayua no pazniuduHslmM npuzHaKam. Xumuueckue
c60licmea Kuciom é céeme meopuu 31eKmpoiumuieckoil
ouccoyuayuu. OCOOCHHOCTH B3aMMOJICUCTBUS KOHIIEHTPUPOBAHHOU
CEpHOI 1 a30THOM KUCIOTHI ¢ MeTaiaMu. OCHOBHBIE CIIOCOOBI
TOJTYYEHUST KUCIIOTHI.

Ocnoganus u ux ceoiicmea. OcHoO6aHUA KAK INEKMPOJUMDbL, UX
Kaaccugukayua no paziuduHelM npuzHakam. Xumuueckue
c60iicmea OCHOBAHUIL 6 C6eme meopuu I1eKmpoIUMmuYecKol
ouccoyuayuu. PaznoxxeHne HepaCTBOPUMBIX B BOJIE OCHOBAHUU.
OCHOBHBIE CTIOCOOBI MOTY4EHUS] OCHOBAHUIA.

Coau u ux ceonicmea. Conu kax snekmpoaumast. Coau cpeonue,
Kucnvle u OCHOGHble.

Xumuueckue ceoiicmaa coieii  ceeme meopuu
anekmpoaumuyeckoi ouccoyuayuu. CriocoObl NOTYUESHUS COIEH.
I'maponus coinen.

Oxcupsl 1 ux cBoiictBa. ConeoOpa3yrolire U HecoIeo0pas3yroime
okcuanrl. OCHOBHEIE,

aM(pOTepHBIC U KUCIOTHBIC OKCUABI. 3aBUCUMOCTh XapaKTepa OKCH/Ia
OT CTENEHHN OKUCIICHHS 00pa3yIOLIero ero MeTayuia. XuMH4YecKHe
cBoricTBa OKcHIOB. [losryyeHne OKCUI0B.

12

1.5.2. Pemenue 3agau
Ha U30BITOK BEIIECTBA

CocraBieHue ypaBHEHUN peaKIuid 110 CBOMCTBAM HEOPTraHUYECKUX
BelecTB. Pentenue 3a1a4u Ha U30BITOK BEIIECTBA.

12




Tema 1.6. XuMuyeckue peakuuu

13 JI.P.Ne2 XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX KHCIIOT 2
14 JI.P.Ne3 XHUMHUYECKHE CBOMCTBA OCHOBAHUH 2
15 JI.P.Ne4 XuMHYECKHe CBOWCTBA COJe 2
16 JI.P.Ne5 T'maponus conei )
17 HUToroselii TECT 2

4

2

18

1.6.1. Knaccuduxarus
XAMHYECKUX PEAKIUN

Knaccugurkayua xumuueckux peaxkyuii. Peakyuu coeounenus,
pasznodcenus, 3ameuienus, oomena. Kamanumuueckue peaxkyuu.
Oobpamumoie u Heodpamumovle peakyuu.

T'omozennvie u cemepozennvle peakyuu. IK3omepmudecKue u
IHOOmepMuUecKue peaKyuu.

Tennoeoii 3¢hghekm xumuueckux peaxyuit. Tepmoxumuueckue
YpaeHnenus.

Okucnumenwvho- éoccmanogumenvhuvle peakyuu. Cmenens
okucnenus. Okucaumens u goccmanosnenue. Bocemanosumens u
oKucnenue. MeTo] 3EKTPOHHOTO OanaHca /Ui COCTaBICHUS
YpaBHEHUH OKHCIIMTEIbHO- BOCCTAHOBUTEIIbHBIX PEAKIU.

19

1.6.2. CKopoCTh XUMU-
yeckux peakuuit. Obpa-
TUMOCTb XUMUUYECKHUX
peakuui

Ckopocmp xumuueckux peaxyuit. Ilonamue o ckopocmu
XUMUYECKUX peaKyuil. 3a6UcumMocms CKOPOCHU XUMUYECKUX
Ppeaxyuii om paziuduHslX YaKmopos: npupoovl peazupyrouiux
eeujecme, ux KOHUEHmMpPAyuu, memnepamypsl, HOBEPXHOCMU
CONPUKOCHOGEHUA U UCNOJIb308AHUA KAMAIUZAMOPOE.
Oopamumocmsb xumuueckux peakyuii. Qopamumole u
HeoOpamumole peakyuu. Xumuueckoe pagnosecue u cnocoowl e2o
cMeuenus.

Tema 1.7. MeTaLJILI 1 HEMETAJLIbI

20

1.7.1. Metayuisl. Oco-
OCHHOCTH UX CTPOCHUS,
dbu3nveckne u XumMuye-
CKHE CBOWCTBA

Memannwt. Ocobdennocmu cmpoeHus amomoe U Kpucmasinoe.
Du3suueckue ceoiicmea memannos. Knaccugpurkayus memannos no
Pa3iuuHbIM npusnakam. Xumuueckue ceolicmea

Memannos. INeKmpoXumMudyecKuil pad HANPANCEHUI Memalilos.
Memannomepmuas.

Oowue  cnocoovl  noayuenus  memannos. Ilonamue o
memannypzuu. llupomemannypzus,

cuopomemannypeua u nekmpomemannypeus. Cniuaewvl uepHvle u

13




ueenmmnaole.

21 Hemetannsl. Oco0edno- | Hememannwi. Ocobennocmu cmpoenus amomos. Hememannvr — 1
CTH UX CTPOCHHS, (pusm- | MPocmsle seujecmsa. 3a3uavmocmb CEOIICME 2a1102eH06 OMm UX
e — noJ0CEeHUS 8 nepuoduuecxo;i cucmeme. OKucaumenvHole

. U 60CCMAHOGUMEIbHbBIE CEOUCHEA HEMEMANN06 6 3A6UCUMOCHU
CBOMCTBA OM UX NOJI0XCEHUS 8 PAOY ITIeKMPOOMPUUAM EIbHOCHIU.

Pa3gen 2. Oprannyeckasi XuMus 40

Tema 2.1. OCHOBHBIC MOHATHS OPrAHUYECKOM XMMHUH M TEOPUS CTPOCHUS OPraHUYECKHUX 12

coeJMHeHU I

22 2.1.1. Teopus crpoeHus [Ipenmer oprannueckod xumuu. Ilpupoousvie, uckyccmeenuvie u 2
OPTaHHYECKUX COC/H- CUHmMemuuecKue opzanuueckue eéeuecmaa. Cpasnenue
HeHMi OP2aHUYeCKUX 8euiecne ¢ Heop2aHuuecKumMu.
BanenTHOCTh. XHMMHYECKOE CTPOEHHE KaK TMOPSAOK COCTMHCHHS
aTOMOB B MOJICKYJIBI TI0 BaJICHTHOCTH.
Teopus crtpoeHust opranmueckux coeguHeHuit A.M. byrtneposa.
OCHOBHBIE TTOJIOKCHHSI TCOPUH XUMHYECKOTO CTpoeHus. M3omepus u
u3oMepbl. XuUMuyeckue (QopMynabl M MOAEIHM  MOJEKYyl B
OPraHu4eCcKOr XMMHH.
23 2.1.2. Knaccudukanus Knaccugpukayus  opeanuueckux  eeuwtecme. Knaccugpurkayusn 2
OpraHMYECKHX BEIIECTB eeuiecme N0 CHPOCHUIO Y21epOOHO20 CKelema U HAIUYUIo
¢ynxkyuonanvuvix cpynn. Tomonorm u rTomojorus. Hawama
nomenkiarypsl IUPAC.
Knaccudukanms peakiuii B opranndeckoi XumMun. Peakimm
npucoeauHeHHs! (THAPUPOBAHUS, TATIOTCHUPOBAHMS,
THIPOTATIOTCHUPOBAHMS, THApATAINH). PeakInu oTIIeTUICHUS
(meruapupoBaHus, IETUAPOTATOTCHUPOBAHUS, IETHIPATALINN ).
Peakuuu 3amenienus. Peakiuu nsomepusanuu
24 JI.P.Nob Obwue ceoiicmea memanios 2
25 JI.P.Ne7 nexmponus 2
26 JI.P.Ne8 [Tonyuenue, coOupanue U pacrio3HaBaHHE ra3oB 2
27 JI.P.NeO OOHapyXeHHe yriepojia ¥ BOAOPOaa B OPTaHUUECKUX COCTUHE- 2
HUSX
Tema 2.2. Yri1eBoa0poabl M MX NPUPOJAHbIE HCTOYHUKH 8

14




28

2.2.1. Ankausl

AnkaHbl. AJIKaHbI: TOMOJIOTUYECKUN PsiJl, ©K30MEPHS U1 HOMEHKJIaTypa
aJIKaHOB. XMMHUYECKHE CBOMCTBA aJIKAHOB (METaHa, 3TaHa): TOPEHHUE,
3aMellleHNe, pa3iIoKeHHue, neruapuposanre. [I[pumenenue ankaHos
Ha OCHOBE CBOMCTB.

29

2.2.2. AIKeHBI, TUEHO-
BbIE€ yrieBoaoponasl. Ka-

YUYKH

AnKeHbl. OTWIEH, €ro TmoJIydeHue (AeruIpupoOBaHHEM JTaHa,
JETOJIMMEpU3aIuelt MoMATUIICHA). [ OMOIOTHYECKUN PsiJl, U30MEpHs,
HOMEHKJIaTypa aJKeHOB. XMMHUYECKHE CBOWMCTBA 3THJICHA: FOPEHUE,
Ka4yeCTBCHHBIC peakiny (0OecIiBeYMBaHNE OPOMHOM BOJIBI M pACTBOPA
repMaHraHaTa Kajuwus), Tuaparanus, nonuMmepusanus. Ilpumenenue
IMuUneHa Ha 0CHO8e CEOIICE.

JlemoHCcTpanys:

l'openue sTriieHa, OTHOIIEHHUE ATUJIEHA K pacTBOpaM IlepMaHraHara
Kanusi 1 OpOMHOH BoJIE.

Juensl u kayuyku. [loHsiTue 0 nueHax Kak yriieBOAOpOJax € JIBYMsI
NBOMHBIMU CBs3siIMU. CONpsiKEHHBIE JTUEHBl. XMMUYECKHE CBOMCTBA
Oyraauena-1,3 u wu3ompena: oOeciBeynBaHHE OpPOMHON BOABI H
nojnuMepu3anus B Kaydykd. HaTypanbHbIi M CHHTETHYECKHUE
Kayuyyku. Pe3una.

30

2.2.3. AnxuHbl. ApeHbl

AnKuHBL. AnleTiiieH. XMMHYeCKHe CBOICTBA alleTUJIeHa: TOPEHHE,
oOecrBeyrBaHre OPOMHOI BOJIbI, IPUCOEAMHEHNE XJIOPOBOIOPOA U
runpatauys. Ipumenenue ayemunena na ocHoge c60iicme.
Me:xxknaccoBasi U30MEpHUs € aJIKaJUEHaMHU.

JemoHcTpanus:

I'openue aneTuineHa, OTHOILIEHUE alleTUIIEHa K pacTBOpaM
MepMaHraHaTa Kajius 1 OpOMHOH BoJIe.

Apenbl. ben3on. XuMudeckue cBoiicTBa OEH30J1a: TOPEHHE, PEAKIIUU
3aMelieHus (rajJoreHupoBaHue, HUTpoBanue). Ilpumenenue denzona
Ha ocHnoge ceouicme. Ilpupoonvie ucmounuku y2neeo0opooos.
Ilpupoonstii 2a3z: cocmae, npumeHnenue 8 Kayecmee monauea.
Heghmb. Cocmas u nepepavomka negpmu. Ilepeconka negpmu.
Heghmenpooykmot

31

JI.LP.Ne 10 ITonyuenue
ATUJICHA U alleTUJICHA,
CpaBHEHHME UX CBOMCTB

Tema 2.3. Kucjaopojacoaepskanue opraHudecKue coeTuHeHusl

15




32

2.3.1. CnupTsl 1 eHo-
JBI

Cruptel u @enonsl. [Tonyyenue sTanona OpoKEHUEM TIIFOKO3bI U
ryuAparanuen sTuiaeHa. ' mapokcuibpHas rpynna Kak
¢bynkunonanbHas. [loHsATHE O IPeeNbHBIX OJJHOATOMHBIX CITUpPTaX.
Xumuueckue cBoicTBa ytanoina: Ilpumenenue smanona na ocnoge
ceoiicme. AJKOTOJIU3M, €ro MOCIEICTBUS U IPENYIIPEXKICHUE.
['mmueprH  kak  OpencTaBUTENb  MHOTOAaTOMHBIX — CIIUPTOB.
KauecTBeHHass peakuusi Ha MHOTOAaTOMHbIE CHUPTHL. IIpumenenue
2nuyepuna.

®enon. Dusnueckne W XMMHYECKHE CBOMCTBa (eHona. Bzammuoe
BIUSHUE aTOMOB B MoOJeKylne (QeHona: B3auMMOJICHCTBHE C
TUIPOKCUIOM HATpus U a30THOU KUcI0TOl. Ilpumenenue penona na
OCHOGe C6OUCME

33

2.3.2. AIpaeruansl U Ke-
TOHBI. YTJIEBOJEI

Anpnerunasl U ketoHsl  [lomsarue 00 anpmerujgax. AJsbIeruaHas
rpynna kak (yHkuuoHanbHas. DopMalblerul W €ro CBOICTBa:
OKHUCJICHHE B COOTBETCTBYIOLIYIO KHCJIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOIIMN cnupT. [lodmydeHue anpAerHOB OKHCIEHUEM
COOTBETCTBYOIINX CHHUPTOB. Ilpumenenue @opmanvoecuoa na
OCHOGge e20 c60licme.

VYrneBoasl.  YriaeBoAbl, UX  KJIacCUPHKALMIL:  MOHOCAXapHJIbl
(rmroko3a, (pykTo3a), AMcaxapuibsl (caxapo3a) M IOJUCAXAPUJIBI
(kpaxman W nestoio3a). ['moko3a — BEHIECTBO € JIBOMCTBEHHOMH
¢GbyHKIME — anpAeruocnupT. XUMHUYECKHE CBOMICTBA TIJIFOKO3BI:
OKHCJICHHE B TIJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHME B COpOMT,
cnupToBoe OposkeHue. [IpuMeHeHHe TIIIOKO3bl Ha OCHOBE CBOMCTB.
3HauEHUE YIIIEBOJOB B KUBOU NIPUPOAE U KU3HHU UEIOBEKA.

34

JI.P.Nell CpaBHuTENB-
HbIE CBOWCTBA CIIUPTOB,
aJbJAETUI0B, NIFOKO3bI

35

2.3.3. Kap6oHoBbIe
KUCJIOTHI. JKHUPHI.

JI.LP.Nel2 CgoiicTBa
KapOOHOBBIX KUCIIOT

KapbonoBbie kucnorsl. IloHatne o KapOOHOBBIX KHCIIOTaX.
KapOoxcunpnas

rpynna kak (yHKUUMOHANbHas. ['OMOIOTHYECKUH psAA MpeaenbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lomyuenue KkapOOHOBBIX
KHUCJIOT OKHCIJICHHEM aJjbJeru0B. XUMUYECKUE CBOWMCTBA YKCYCHOM
KHCIIOTHI: OOlIe CBOWCTBA C MUHEPAIbHBIMU KHCIOTaMU U PEaKIUs
srepudukaiyu. [lpuMeHeHne yKCYCHON KHCIIOThI HA OCHOBE CBOMCTB.
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Beicie  KupHBIE KHUCJIOTBI Ha TIpHUMEpPEe MalbMUTHHOBOH U
CTE€apUHOBOM.

Crnoxuble 3¢gupsl 1 xupsl. [lomydeHne cioxHbIX 3(DUPOB peakuueit
srepudpukanuu. CioxHele 3(QuUpbl B NPUPOAE, HUX 3HAYEHHE.
[IpumeHeHue ClIoKHBIX 3()UPOB HA OCHOBE CBOMCTB.

XKups! kak cnoxusie 3¢upsl. Knaccudukanus xxupoB. XuMudeckue
CBOWCTBA KUPOB: TUAPOIU3 U THAPHUPOBAHUE KUAKHX KUPOB.
[IpuMeHeHue )KUPOB HA OCHOBE CBOMCTB. MbLia.

Tema 2.4. Azorcoaep:xamue opranndeckue coequneHus. [loaumepnl 10
36 AMHUHBL. AMHHOKHCIIO- AMuHBI. AMUHOKHCIIOTBEI. benku. 2
THL. Benku [TonsiTue 06 amuHax. AnudaTruueckue aMuHbI, UX KiIacCH(pUKAU 1

HOMEHKJIaTypa. AHWINH, KaK OpraHudeckoe ocHoBanue. [lonydyenue
aHWIMHA U3 HUTpOoOeH30ma. [I[puMeHeHre aHnIMHa Ha OCHOBE
cBoicTB. benku. [lepBuuHasi, BTopuyHasi, TpETUYHAs CTPYKTYPbI
OenkoB. XuMHUYECKHE CBOIMCTBA OEIIKOB: TOPEHUE, AeHATypalys,
TUIPOJIN3, IIBETHBIE peakuu. buonornueckue GpyHKunn 6EIKOB.
Ilonumepui. benxku u nonucaxapudvl Kaxk Ouonoaumepbl.
ITnacmmaccot. Ilonyuenue nonumepos peakyueii nonumepu3ayuu
u nonukonoencayuu. Tepmonnacmuunvle u mepmopeaxmueHvle
naacmmaccel. Ilpedcmasumenu nnacmmacc.
37 JI.P.Ne13 CaoiicTBa 2
OeJIKOB
38 JI.P.Ne14 CpoiicTBa 2
CUHTETUYECKUX BBICO-
KOMOJIEKYJIIPHBIX CO-
eaquHeHui. Pacmo3naBa-
HHUE MJIaCTMAcC U BOJIO-
KOH
39 JI.LP.Nel5 Dkcniepumen- 2
TaJdbHBIE 3aJ1a4YU — Kade-
CTBEHHBIE PEAKIUU
40 HTtorosslii TeCT 2
Pasnen 3. buoaorus 34
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41 Beenenne. buonorus — JKupas npupoga Kkak 00bEKT M3ydeHUsI OMOJIOTHU. METOabl MC-
COBOKYIHOCTb HayK O K- CIeOBaHUs XKUBOU MPUPOJBI B Ouonoruu. OmnpelnelneHue XU3HU
o (c mpuBIEUEHHEM MaTepHalia U3 pa3aenoB PU3UKU U XUMUH).
BOU mpupoae. Meroasl
Hay4YHOI'0 ITO3HaHUA B OHO-
JIOTUH
42 VYPOBHHM OpraHu3alyy KUBbIX | YPOBHHU OPTraHU3ALINU KU3HH.

CHUCTCM

Pa3pean 1. Kinerka

43

Tema 1.1. YueHHe o KI€eTKE.
[MuTonorus.

Uctopus n3zydenus kinetku. OCHOBHBIC MMOJIOKEHUS KJICTOYHOU
teopuu. Kinetka — cTpykTypHO-(pyHKIHMOHANIbHAs (dJIEMEHTap-
Has) eIUHULIA )KU3HU.

Crtpoenue kieTkd. [IpokapuoTbl U 3YKapUOThl — HU3IIUE U
BBICIIME KJIETOUHBIE OpraHu3mbl. OCHOBHBIE CTPYKTYPHBIE KOM-
MOHEHTHl KJIETKH 3ykapuotT. Kierounoe saapo. DyHKIuUsS sapa:
XpaHEeHue, BOCHPOU3BEIICHUE W TMepenadya HacJEeACTBEHHOW WH-
(dbopManum, peryiasnus XUMHUUYECKOH aKTUBHOCTH KJICTKU. CTPyK-
Typa u G YHKIHH XPOMOCOM. AYTOCOMBI M II0JIOBBIC XPOMOCOMBI.

44

Tema 1.2. Xumuueckuit
COCTAaB KJIETKH.

buonornueckoe 3HaueHHEe XUMHYECKHX 3JeMeHTOB. Heopranuue-
CKHE BEIlleCTBA B COCTaBE KJIETKU. PoJib BOJbI KaK pacTBOPUTENS U
OCHOBHOI'0O KOMIIOHEHTAa BHYTPEHHEH CpeJbl OpraHu3MOB. YTIiie-
BOJIBI M IUMUJIBI B KJeTKe. CTpyKTypa U Ouonoruyeckue GyHKIUU
6enkoB. CTpoeHHE HYKJIEOTHUJOB M CTPYKTypa MOJUHYKJIECOTH]-
HeiX neneit JIHK u PHK, AT®.

45

Tema 1.3. Mexanusm Ouo-
cuHTe3a OeJKa

Ctpoenue Moaekynsl 0enka. Crpoenue monekynsl JIHK. 'eneru-
yeckuit kona. Tpanckpunuusa. Tpancnauusa. T-PHK. CpaBuenue
CTPOCHHUS KJIETOK PACTEHUM U KUBOTHBIX.

46

Tema 1.4. Uctopus passutus
reHeTUK. OCHOBHbIE MTOHSTHSI,
3aKOHbBI TEHETUKH, TEHETUKA U
MEAMIIMHA.

Uctopuss nayku. Pabotrei Menzens. OCHOBHBIE TOHSITHS, 3aKOHBI
reHetuku. ['eHeTnueckue 3adoneBanus. [Ipodmmaktuka 30XK.

Paznea 2. Opranusm

47 Tema 2.1. Opranusm — MHuoroo6pa3ue OpraHu3MoB.
CIIMHOE TIeI0e OOMeH BeIIeCTBOM M dHEPTHEH ¢ OKpYXKalomel cpeaoil kak HeoO-
XO0AUMO€ YCIOBHEC CYIICCTBOBAHMSA KUBBIX CUCTCM.
48 Tewma 2.2. Buasl pazMHoxke- CnocoOHOCTh K CAMOBOCIIPOU3BEICHUIO — OJTHA U3 OCHOBHBIX

HUS OPraHU3MOB.

0COOEHHOCTEH )KUBBIX OPraHu3MoB. JleleHne KIeTKU — OCHOBa
pocCTa, pa3BUTHS U Pa3MHOXKEHHsI OpTaHU3MOB. becnonoe pazmHo-
xkenue. IlooBolt nmpouecc u Moa0Bo€ pasMHOKeHUE. OII0J0TBO-
peHue, ero OMoJIOrn4ecKoe 3HaueHue
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49

Tema 2.3. UnauBuyasibHOE
pa3BUTHE OPTraHU3MOB — OH-
torenes. [TocToMOproHaITb-
HOE€ Pa3BUTHE OPTaHU3MOB.

[MousaTtue 006 MHAUBUAYATLHOM (OHTOIE€HE3), SMOPHUOHAIBHOM (dM-
Opuoreses) v oCT- SMOPHOHAIIBHOM Pa3BUTHU. MHIMBHUyalIbHOE
pa3BUTHE YEIOBEKA M €r0 BO3MOKHBIC HapyleHus. L{eHTpbl MHO-
roo0pasus 1 IPOUCXO0XKICHHUSA KyIbTYPHBIX pacTeHuii. Mckyc-
CTBEHHBIN 0TOOp. McciienoBanus B 00J1aCTH OMOTEX HOJIOTHH.

Pa3znen 3. Bun

50 Tema 3.1. Pa3zputue Tpynsr K. JIunues, [lIBanna, ['yka, M.JlomoHOCOBa 1 1p.
OMOJIOTHH B IOJAPBUHOBCKUIMA
epuo.
51 Tema 3.2. Teopust U.Jlapeuna | Y CIOKHCHHE JKMBBIX OPraHM3MOB Ha 3eMile B IPOLECCE IBOIIO-
0 TIPOMCXOK/ICHAN BH/IOB Ty~ | WHH: Kuwnra Y.JlapBuna «IIpoucxoxxacHue BUIOB...» KaK pe3yib-
TaT KPYrOCBETHOTO MYTEIeCTBUS. J(BUKYIIHE CUITBI DBOITIOLHUH.
TEM €CTECTBEHHOT'0 0TOOpa.
52 Tema 3.3. Bux, ero kpurepuu | DBOJIIOLHOHHAS TEOpUsi U €¢ POilb B (hOpMUPOBAHUH COBPEMEHHOM
u crpykrypa. [pmanmsr Ber- | CCTCCTBCHHO-HAYYHON KapTHHBI MApA. Bun, ero xpurepuu. ITomy-
JSIUS KaK CTPYKTYpHasl €IMHUIA BUaa U 3BoJronun. CHHTETHYE-
MHUPAHIA BUOB. cKasi Teopus 3BoJonUU. [IpuynHB BEIMHUPAHUS BUIOB. buonoru-
YeCKHH Imporpecc U OMOJOTHISCKHI perpecc.
53 Tema 3.4. I/ICTOpI/Iﬂ pa3BuTHS Pa3BuTHe XH3HU 1O 9paM U IICpHUOJaM. BaKOHOMepHOCTI/I 9BOJIIO-
SKH3HU Ha 3emiie. IIMOHHOTO TIpoIecca. Pe3ynbTaTsl BOJIIOLINH.
54 Tema 3.5. TIpoucxosxaeHne JIBKyIpe CUJIbI aHTPOIIOTEHE3a: H3TOTOBIICHUE OPYIUM Tpy/a,

YCJI0BCKa.

MEPEX0/T OT PACTUTEIHLHOTO K CMEIIAHHOMY THITY ITUTAHUS, HC-
nmonb3oBanue orHd. [losBiieHre MBICIUTENLHOM ACATEAHOCTH U
yieHopa3aenbHol peun. IIpoucxoxaeHne yeaoBeka u yeaoBeye-
CKHX pac.

Pa3gen 4. IxkocucremMspl

55 Tema 4.1. Buoreonenossl. | [IpeAMET ¥ 3a1a4M 5KOJNOTHHU: y4eHHE 00 DKOJOTMYECKUX (PAKTO-
DKonormuecKue hakTopHL. pax, yudeHHue 0 CoOOIIecTBaX OPraHU3MOB, YUCHHUE 0 ouocdepe.
Dxoyorndeckrne PakTopbl, 0OCOOCHHOCTH MX BO3JICHCTBHS.
56 Tema 4.2. Buochepa — VYuenne B. U. Bepuanckoro o 6mocdepe. onm) J)KMBBIX OpPraHu3-
FI06aTbHAS SKOCHCTEMAL. MOB B Ouocdepe. buomacca. buonornueckuii kpyroBopotr OCHOB-
B HBbIC HaIpaBJICHUS BO3JCHCTBHUS YelloBeKa Ha Omocdepy. Tpanc-
3aMMOOTHOLICHIA MEKIY (bopmanus eCTeCTBEHHBIX JKOJOTHYeCKHX cucTteM. OCOOCHHOCTH
OpraHu3MaMH. arposkocucteM (arporueHo3oB). IToHsATHE 00 SKOJOTMYECKHUX CH-
cremax. llenu nmutanus, Tpoduyeckue ypoBHH. buoreorenos kak
skocucTeMa. bromeHo3 U OMOTOIl KaK KOMIIOHEHTEI OMOr€OILeHO-
3a.
57 Tema 4.3. OxpaHa IpUPOIBL. 3akonbl PO 00 oxpane mpupoasl. Kpacuas Kuura Bonrorpaackoit

[TpupogooxpaHHOE 3aKOHO-
natenscTBO. Kpacnas Kuwra.

obnactu. Kpacuas Kaura P®. Penkue u uicue3aroniue BUIbI MUPO-
BOH (hy1opsI U (hayHBI.
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4. Ilepevens TeM pedepaToB A0KJIAA0B, HHAUBUAYAJIBHBIX IPOEKTOB

TemaTuka, pekoMeHayeMasi IpUMepPHOIl nporpamMmoin Y J{

1.
2.

buorexHonorus u reHHas nHxKeHepus — TtexHonorun XXI Beka.
HanoTexHOJIOrNsA Kak NPUOPUTETHOE HAIIPABICHUE PA3BUTUSA HAYKU U IIPOU3-

BozcTBa B Poccuiickoit @enepanumu.

O© 00 N O O b W

14.
15.
16.

17,
18.
19.
20.
21.
22.
23.

24,
25.
26.

217.
28.
29.

30
31

. CoBpemMeHHBIE METO/IbI 00€33apa’kMBaHUs BOJIBI.

. AIIOTpONUS METAIIOB.

. Kuznp u nearenvHocts JI. 1. Menneneena.

. «IlepuoguueckoMy 3akoHy Oyayliee He TPO3UT Pa3pylICHUEM...»

. Cunre3 114-ro sanemeHTa — TpUyM@ pOCCUUCKUX PU3UKOB-SIACPIIUKOB.
. U3oTombl Bogopoaa.

. Ucnonp30BaHue paiOAKTUBHBIX U30TOIMOB B TEXHUYECKUX IIEIAX.

10.
. [ImazmMa — 4eTBEepTOE COCTOSIHUE BEIIECTBA.
12.
13.

PenTtrenoBckoe H3JIYYCHUC U €TI0 UCIIOJIb30BAHUC B TCXHHUKC U MCIHUIINHC.

AMop¢HbI€ BelecTBa B IpUPOJI€, TEXHUKE, OBITY.

OxpaHa OKpY’Karolen cpeapl OT XMMUYECKOTo 3arpsAa3HeHus. Konuuecr
BEHHBIC XapaKTEPUCTUKH 3aTPSI3HEHUS OKPYKAIOIIEH CPEJIbI.

[TpuMeHeHHUE TBEPIOTO U Ta3000pa3Horo okcuaa yriaepoaa (1V).

3amuTa 030HOBOTO 3KpaHa OT XUMHUYECKOTO 3arpsI3HEHUS.

['pyOoaucnepcHble CUCTEMBI, UX KJIAacCU(UKALMSA U UCIIOJIb30BAHUE B
npo¢eCCUOHAIBHOM S TEIbHOCTH.

Kocmernueckue renu.

[IpyuMeHeHne CyCIIEH3UN U OMYJIbCUH B CTPOUTEIIbCTBE.

MuHepaibl ¥ TOpHBIE TOPOJIBI KaK OCHOBA JTUTOCHEPHI.

PactBops!l BOKpyT Hac. Tumel pacTBOPOB.

Bopa kak peareHT u cpefa sl XMMUYECKOro Ipolecca.

Kusnb u gesarensHocTh C. AppeHuyca.

Bxiiag oTe4eCTBEHHBIX YUEHBIX B pa3BUTUE TEOPUHU IIIEKTPOJIUTUUECKOMN
JVCCOLMALINY.

YcTpaHeHue KeCTKOCTH BOAbl Ha TPOMBIIIJICHHBIX MPEANPUATUAX.

CepHast KUCIIOTa — «XJIEO XUMUYECKOU MPOMBIIILICHHOCTH.

Hcnonb30BaHMEe MUHEPAIBHBIX KUCJIOT HA MPEINPUITUIX PA3TUUYHOTO
npodus.

OKcuJIbl U CONU KaK CTPOUTENbHBIE MaTepHUaIbl.

Hcropus rurca.

[ToBapeHHas cOlb KaK XMMUUYECKOE CBIPHE.

MHoronukuii kKapOoOHAT KaJbLHs: B IPUPOJE, B TPOMBIILICHHOCTH, B OBI- TY.

Peakmuu ropenust Ha MPOU3BOJICTBE U B OBITY.
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32 BupTyanbHO€ MOJEIMPOBAHUE XUMUUECKUX MPOILIECCOB.
33 DIIeKTpOaU3 PacCTBOPOB ANEKTPOJIUTOB.
34 DyeKTpoau3 paciiaBoB JIEKTPOJIUTOB.
35 IlpakTuueckoe MpUMEHEHHE AIEKTPOIN3a: paUHUPOBAHKE, TAIbBAHOIIIA
CTHKa, TAJIbBAHOCTETHUS.
36 Hcropus nmomydeHHs U MPOU3BOACTBA AIFOMUHUS.
37 DIEeKTpOJUTHYECKOE MOTyuyeHHe U papUHUPOBAHUE MEIH.
38 Kwussb n gesrenbHOCTh I'. [[3BH.
39 Pousb MeTamIoB B UCTOPHUU YeslOBeUeCKOM 1uBuau3anuu. Mcropus oteye-
CTBEHHOM uepHOU MeTamypruu. CoBpeMEeHHOE MEeTaJUTypruieckoe mpou3Bo/i-
CTBO.
40 W cropus OTE€YECTBEHHON MIBETHOW METAILTYpPTUU. PoJIb METaIJIOB | CIIJIaBOB
B HAYYHOTEXHUYECKOM IIporpecce.
41 Koppo3usi METa/NIOB U CIIOCOOBI 3aIUTHI OT KOPPO3HH .
42 VuepTHble WM OJaropoJIHBIC Ta3bl.
43 Poxpaaromiue Cojau — TajloTeHbI.
44  Victopus mBEICKOW CIIMYKH.
45 Vcropus BOBHUKHOBEHUS U Pa3BUTHSI OPTaHUYECKON XUMHUHU.
46 XwusHb u AestenbHOCTh A. M. byTneposga.
47 BuTtanusMm U ero kKpax.
48 Ponb 0Te4eCTBEHHBIX YUEHBIX B CTAHOBICHUH U Pa3BUTUU MUPOBOW OpraHHU-
YECKOU XUMHUH.
49 CoBpeMeHHbIE NIPEJCTABICHUS O TEOPUH XUMUYECKOTO CTPOCHHUS.
50 Dxonoruueckue acmeKThl UCIOIb30BaHUS YIIIEBOAOPOIHOTO ChIPHS.
51 DxoHOMHYECKHE aCTEKThl MEXIYHAPOJIHOIO0 COTPYAHUYECTBA 1O MCIOJIb30-
BaHUIO YTIIEBOJOPOIHOTO CHIPHSI.
52 Hcrtopus OTKpHITUS U pa3pabOTKU ra30BbIX U HEQTIHBIX MECTOPOKIACHUN B
Poccuiickoit ®enepanum.
53 XwuMus yriaeBogOpPOJHOIO CHIPbS U MOs Oyaymias mpogeccus.
54  VYrneBogopoIHOE TOTUIMBO, €T0 BUBI M Ha3HAUCHUE.
55 CunHTeTHyecKue KayuyykHu: UCTOPHS, MHOT0OOpa3ue U MepPCIeKTUBBI.
56 Pe3nHOTEXHHYECKOE MPOU3BOJCTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM MPO-
rpecce.
57 CBapouHO€ MPOU3BOACTBO U POJIb XMMUH YIJIEBOJOPOIOB B HEM.
58 HedTp u ee TpaHCTIOPTHPOBKA KaK OCHOBA B3aMMOBBITOJJHOTO MEKIYHAPOI-
HOTO COTPYIHHYECTBA.
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5. XapakTepuCTHKA OCHOBHBIX BH/IOB YUeOHOM 1esiTeJIbHOCTH CTYI€HTOB

Copnepxanue o0ydeHus

XapakTepucTUKa OCHOBHBIX BUJIOB JICSATEIBHOCTH CTYJICHTOB
(Ha ypoBHE y4eOHBIX JICHCTBUMN)

Baxueiimnme XUMHUYe-
CKHUE MTOHIATUSA

YMeHue naBaTh ONPEACICHUE U OIIEPUPOBATH CIEIYIOIIUMU
XUMUYECKUMU MOHATUAMU: BEIIECTBO, XUMUYECKUI 3i1e-
MEHT, aTOM, MOJIEKYJa, OTHOCUTEJIbHbIE AaTOMHAs U MOJIEKY-
JsipHas Macchl, UOH, AJUIOTPONUS, U30TOIBI, XUMUUYECKas
CBSI3b, AJIEKTPOOTPULIATEIbHOCTD, BAJICHTHOCTD, CTEIIEHb
OKHCJIEHHUsI, MOJIb, MOJIIpHAasl Macca, MOJISIPHBIA 00BbeM razo-
00pa3HBIX BEIIECTB, BEIIECTBA MOJICKYJISIPHOTO U HEMOJIEKY-
JSPHOTO CTPOCHUS, PACTBOPBHI, JJIEKTPOJIUT U HEIJIEKTPOJIUT,
AJIEKTPOJIUTHYECKAs] IUCCOLMAIINsA, OKUCIUTENb U BOCCTA-
HOBUTEIb, OKHCJIICHNE U BOCCTAHOBIICHHE, TEIIOBOH 3PP EKT
peaKkIui, CKOPOCTh XUMUUYECKOM peakluu, KaTaau3, XUMH-
4eCKOe paBHOBECHE, YIIIEPOJHBIN CKeNeT, PyHKIMOHaIbHAS
rpynmna, u3o0Mepus, roMOJOTHsl

OCHOBHBIC 3aKOHBI XH-
MU

®opMyIHpPOBaHNE 3aKOHOB COXPAaHEHUs MacChl BEUIECTB U
IIOCTOSIHCTBA COCTaBa BEIIECTB.

VY cTaHOBKA NPUUYNHHO-CIEJCTBEHHON CBA3H MEXIY COAEP-
YKaHWEM 3THX 3aKOHOB M HAITUCAHUEM XUMHYECKUX (HOpMyIl
Y YpaBHEHUH. Y CTaHOBKA 3BOJIIOMOHHON CYIIHOCTH MEHJIE-
JIEEBCKOH U COBPEMEHHOU (POPMYIUPOBOK MEPUOANIECKOTO
3akoHa JI. 1. MenneneeBa. O0bsicHeHUE PU3UUECKOTO
CMBbICJIa CUMBOJIUKU MEPUOANYECKON TaOIULIBI XUMHYECKHUX
sanemeHToB /I. 1. MeHneneeBa (HOMEpOB 3JI€MEHTA, [epUo-
Jla, TPYMIIbl) U YCTAaHOBKA MPUYMHHO-CIEICTBEHHOU CBSI3U
MEXIy CTPOCHUEM aTOMa U 3aKOHOMEPHOCTIMHU U3MEHEHHUS
CBOMCTB 3JIEMEHTOB U 00pa30BaHHBIX HMH BEILIECTB B NEpHU-
0Jlax M rpynmnax.

XapakTepuCcTHKa 3JIEMEHTOB MaJbIX U OOJBIINX MEPHOI0B
o ux nonoxeHuro B Ilepuonnyeckon cucreme 1. M. Men-
JelieeBa

OCHOBHBIE TEOPUH XHU-
MU

YcTaHoBKa 3aBUCUMOCTH CBONMCTB XMMHUYSCKHUX BEIIECTB OT
CTPOEHHS aTOMOB 00PA3YIOIMINX UX XUMUYECKUX SJIEMEHTOB.
XapakTepuCTUKA BAXKHEHUIIUX TUIIOB XUMUYECKHUX CBA3EH U
OTHOCHUTEIILHOCTH 3TON THIIOJOTHUH.

OO0BscHEHHE 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
U CTPOEHHS KPUCTAIIINYECKUX PEIIETOK.

DOopMyITUPOBKA OCHOBHBIX IMOJIO)KEHUNA TEOPHUU IIEKTPOJIH-
TUYECKOHN NUCCOLUMALIMU U XapaKTEPUCTHUKA B CBETE 3TOU
TEOPHUH CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX CO-
SIUHECHUH.

DOopMyITUPOBKA OCHOBHBIX MOJIO)KEHU TEOPUU XUMHUYECKO-
0 CTPOEHHUS OPTaHUYECKUX COEIMHEHUMN U XapaKTEpUCTUKA
B CBETE 3TOW TEOPHU CBOMCTB OCHOBHBIX KJIaCCOB OpraHuye-
CKHX COeIUHEHHUM
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Ba)xueiimue BeliecTsa 1
MaTepUaIbl

XapakTepucTUKa COCTaBa, CTPOCHUS, CBOMCTB, MOJYUYECHHUS U
npuMeHeHus BakHenmux meraniaoB (TA u Il A rpynm,
aJIFOMUHUS, KeJjle3a, a B €CTECTBEHHO-HAYYHOM Npoduie u
HEKOTOPBIX d-2JIEMEHTOB) U UX COCIUHCHUH.
XapakTepHucTUKa cocTaBa, CTPOCHUS, CBOMCTB, MOJyYeHUS U
npuMeHeHus Baxxuenmux Hemerawion (VI A, VIA, VA
rpymi, a Takxke azora u ¢pocdopa, yriepoaa u KpeMHHUS, BO-
JI0pOJIa) U UX COeAMHEHUM. XapaKTepUCTHUKa COCTaBa, CTPO-
€HUsI, CBOMCTB, MOJYYECHHS U MPUMEHEHUS BaXKHEHIITUX
KJIACCOB YIJIEBOJOPOOB (AIKAaHOB, IIMKJI0AIKA- HOB, aJIKe-
HOB, aJIKMHOB, apEHOB) U UX HanboJiee 3HAYUMBIX B HApO/I-
HOXO3S[IICTBEHHOM TLIaHE MPEJICTAaBUTEICH.
AHanoruyHas XapakTepUCTHUKa BaXKHEHIIUX Mpe/ICTaBUTeNeH
JIPYTHX KJIACCOB OPTAaHUYECKUX COCIUHEHUN: METaHOoIa U
ATaHOJIa, CIOXKHBIX I3(QUPOB, KUPOB, MbLI, alIbJACTHIOB
(dbopmanpIeruaoB U aleTalbAeruaa), KETOHOB (aleToHa),
KapOOHOBBIX KUCIOT (YKCYCHOM KHCIIOTBI, 171 €CTECTBEHHO-
HAay4IHOT'0 TPOQUIIS TPEACTABUTEIICH APYTUX KIACCOB KHC-
JIOT), MOHOCaxapu10B (TJIIOKO3bI), TUCaxapua0B (caxapo3bl),
MoJiucaxapuaoB (Kpaxmania U IeJUTI0I03bl), aHUJINHA, aMU-
HOKHCJIOT,

0CTKOB, UCKYCCTBEHHBIX U CHHTETHYECCKHX BOJIOKOH, Kaydy-

KOB, TJIacTMacc

XUMHYECKUNA A3BIK U
CHMBOJIMKA

Hcnonp3oBanue B ydeOHOH U TpodecCHOHATbHOMN AesATelNb-
HOCTH XMMUYECKUX TEPMHHOB U CUMBOJIMKH.

Ha3BaHue u3y4eHHBIX BEUIECTB 10 TPUBUAIBLHON HIIM MEXK-
JyHapOJHON HOMEHKJIATYpE U OTPaKEHHUE COCTaBa ITUX CO-
€UHEHUH C MOMOIIbI0O XUMUYECKUX (HOopMYyI.

OTpaxkeHne XUMHYECKUX IIPOLIECCOB € MOMOIIBI0 YPAaBHEHUM
XUMHYECKUX pEeaKIui

XUMUUYECKUE peaKkuu

OOBsCHEHHE CYIIHOCTH XHUMHUYecKux mnpouecco. Knaccudu-
KalUs XUMHUYECKUX PEAaKIUN MO pa3IuyHbIM PU3HAKaM: 4UC-
7y U COCTaBy IMPOAYKTOB U PEAreHTOB, TEIJIOBOMY 3P (deKTy,
HallpaBlieHUI0, (a3ze, HaJIUYHMIO KaTaliu3aTtopa, HU3MEHEHHIO
CTETEHEW OKUCIIEHUS 3JIEMEHTOB, 00pa3yIOIINX BELIECTBA.
YcTaHOBKA NMPU3HAKOB OOIIETO M Pa3jMYHOTO B THUIIOJOTHH
[peaKUui A1 HEOPTAaHUYECKON U OPraHNYeCKOW XUMUH.

Knaccudunukanus BemecTB U NpoIeccoB ¢ TOYKH 3pEHUs

OKMCIJIEHUsI-BOoccTaHOBIeHU. COCTaBIEeHUE YpaBHEHUH pe-

aKIMil ¢ MOMOIIBIO METO/Ia AIEKTPOHHOTO OajnaHca.
OO0BsCHEHHE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKOW peakuuu U
MOJIOKEHUSI XMMHUYECKOI'0 PaBHOBECHUS OT Pa3IUYHBIX (pakTo-
OB

XUMHYECKUN IKCIIEPU-
MEHT

BrinmoiiHeHne XUMHYECKOTO OKCIIEPUMCHTA B IIOJHOM COOT-
BETCTBUU C NPaBUIaAMHU O€30MaCHOCTH.

HaOnronenue, pukcanus U onucaHue pe3ylbTaTOB MPOBEACH-
HOTO SKCIIEPUMEHTA
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Xumudeckas uHPOp-
Malus

[IpoBeneHnE CaMOCTOATENBHOIO OMCKA XUMHYECKONW MH-
(dbopmaIuu ¢ UCIOIb30BaHUEM PA3IMYHBIX HICTOYHHKOB
(Hay4yHO-IIONYJISIPHBIX U3/1aHUM, KOMIIBIOTEPHBIX 0a3 AaH-
HBIX, pecypcoB MHTepHeTa). Mcnonp30BaHuEe KOMIIBIOTEP-
HBIX TEXHOJOTUH 111 00pabOTKH U Nlepeaayd XUMHYECKON
uH(OpMaLUK U ee MPEACTaBICHUS B Pa3JIMYHBIX popmMax

PacueTs! mo xumunue-
CKHM (opMmyliaM H
YPaBHEHHIM

YcTaHOBKA 3aBUCHUMOCTH MEXAY KA4ECTBEHHOW U KOJIMYe-
CTBEHHOM CTOPOHAMHU XUMHUUYECKUX 00BEKTOB U MPOIECCOB.
Pemienue pacueTHBIX 3a7jay IO XHUMHUYECKUM QopmyliaM U
YPaBHEHUSIM

[IpodunbHoe U npodec-
CHOHAJBHO  3HAYUMOE
COJICp)KaHHE

OOBbsiCHEHHE XUMUYECKUX SBICHUH, IPOUCXOIAIINX B IIPHU-
poxe, OBITY ¥ Ha MPOU3BOJICTBE.

OrnpeneneHue BO3MOKHOCTEH MPOTEKAHUS XMMHYECKHUX Ipe-

BpaIlICHUN B Pa3JTMYHBIX YCIOBHSX.

ColntoieHre MpaBul 3KOJIOTMYECKH IPaMOTHOTO MOBEJIEHMUS

B OKPYXaIOIIEH Cpene.

OueHKa BIMSAHUS XUMHUUYECKOTO 3arpsi3HEHUs OKpY’Karolei

CpeIbl Ha OPraHU3M YeJIOBEKa U JIPYTHe KUBBIE OPTaHU3MBI.
Cobntonenue npasuil 0€30MaCHOTO 0OpAIEHUs C TOPIOYUMHU
¥ TOKCHYHBIMHU BEIIECTBAMH, J1a0OPATOPHBIM 000pyIOBaHH-
eM. [loaroroBka pacTBOpOB 3aJaHHON KOHLEHTPAIMH B OBITY
U Ha MIPOU3BOJICTBE.

KpuTtnueckas OleHKa TOCTOBEPHOCTH XUMHUYECKOH HHpOpMa-

{11, TOCTYNAIONIEeH U3 Pa3HBIX UCTOYHUKOB
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6. YciaoBus peasu3anum y4eOHOM TUCUMIIMHBI: y4e0HO-METOAMYECKOE U MAa-
TEePHAJbHO-TEXHUYECKOro odecneyenne padoyeid nporpammbl Y /1.

Pabouas mporpamma y4eOHOM TUCIUIUIMHBI peanu3yeTcss B yu4eOHOM KaOMHETe
«XuMusD
MarepuajibHO-TeXHHYECKOE 00ecneuyeHune
O6opynoBanne yueOHOTO KaOUHETA:
- 000pyIOBaHME JIJIS1 BBITIOJHEHUS 3a/IaHUI PAKTHYCCKUX 3aHSATHI
- 000pyIOBaHME JIJIS BHITIOIHEHUS Ja00OpaTOPHBIX paboT
Texnnuyeckue cpeacTBa 00y4eHUs :
- APM npenoaBarens;
- MyJIbTUMEIUHOE 000py0BaHUE (TEIEBU30p, KOMIIBIOTEP) C KOMILJIEKTOM yueO-
HO-HaIISITHBIX TTOCOOMH (ITpe3eHTaIlH, AIEKTPOHHBIC TUTAKATHI, TAOJIUIIBL.. );
- JIMIIEH3UOHHOE MPOTpaMMHOE 00ecrieueHre 00pa30BaTEIbHOTO Ha3HAUCHHS,
Y4eOHO-MeTOAMYECKOE O0ecieueHne
1. HopmatuBHas v yueOHO-TUIaHUPYIOIIAst JOKYMEHTalUs ( BBIMMCKA UX
®I'OC cpenuero obuero oopazopanust u GI'OC CIIO, npumepHas mporpaMmbl
VY1, pabouas nporpamma Y 1, BBIIIKCKA U3 YISOHOTO TJIaHA);
2. VY4eOHHKH, peKOMEHTYEMbIE IPUMEPHOU nporpamMmmoit Y /[ ninu yueOHbie
nocoOusi, aJanTUPOBAHHBIE K COJIEPKAHUIO pabouei MPorpaMMbl U PEKOMEH/I0-
BaHHbIC WIH JIOMYIIEHHBIC JIJIs1 UCIIOJIb30BaHUSI B 00pa30BaTeIbHOM IIpoliecce
KOJUIEIXKa TIPU peanu3anuu paboueit mporpamMmbl Y [l B peienax 0OCBOEHUs
[MIICC3 na 6a3e 0CHOBHOTO 00111eTO 0Opa30BaAHUS.
3. Y4eOHO-METOIMIECKUM KOMIUIEKC CTY/ICHTA:

- yueOHOE TTocoOHe JIJIsi CaMOCTOSATEIIBHOM pabOThI CTYJIEHTOB

- MPAKTUKYM — METOANYECKUE yKa3aHus Jijis BeinosgHenus JII13
- 3aJJaHUs I ayJUTOPHOU U BHeayauTopHou CP
- KOC niis Texymiero KOHTpOJIs 3HAHUM U TPOMEKYTOUYHOM aTTECTALIMU
4, VY4eOHO-HarIsIIHbIE TI0COOME (KOMIUIEKThI y4eOHBIX TaOJIUIl, TUTAKaTOB,
MOPTPETOB BBHIJAIONINXCS YICHBIX, THHAMAYECKHE TTOCOOUS W MOJICTH, UILTFOCTPH-
pYIOIINEe XUMUUECKHUE MPOIECCHI U . );
5. Nudopmarusa ans ctyneHToB 00 oOpa3oBaTelbHBIX pecypcax, HeoO0Xou-
MBbIX JJ11 OcBOeHMs Y [1:
- peKOMeHIyemMble paboyell mporpaMMon y4eOHUKH,
- yueOHbIe ocoOusi, aaanTupoBaHHble K TpeOoBaHusiM OI'OC cpegnero ooiiero
obOpa3zoBanus (B TOM YKCIIE, pa3pabOTaHHbIC MPENOJaBaTEIeM U MPOIICAIINE PO-
HEeAypy IKCIEPTHU3bI)
- TOTIOJIHUTEIbHAS yueOHas TUTeparypa,
- CIPaBOYHUKHU, CIIOBAPH,
- HOpMaTUBHO-TIPABOBasl JJOKYMEHTAIIHSI,
-IIEPUOANYECKUE U3IAHNUSA,
- npodeccuoHaTbHBIC Oa3bl TAHHBIX,
- “H(OpPMAITMOHHBIE pecypchl ceTn MHTepHeT
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