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[Mpenogasanne npegmera « Xumust» B 10-11 KAaccax oCyECTEAASTCH B COOTBETCTEHM € YUEOHBLIM MAAHOM MYHULMIAALHOIO OIOAKETHOIO
00ueodbpazosaTenLHOrO yupekieHus «Hysawcko -bypuaesckas cpenss 06ueobpasosarenbHan LWKOAa» ANBKeEBCKOro MyHHLMMA/ILHOIO paiiona PT, cornacHo
KOTOPOMY Ha M3yUeHHe NpejMeTa OTROAUTCS C/Ie/lytotiee KomuecTro yacor: Mporpamma paccuntana Ha usyuenme xumimn 8 10-11 knaccax g obneme yuebHbIX

yacos. 10 knacc 2 yaca B Hegemo, 68 vacoe B rog. 11 kaacc - 2 yaca p Hegento, 66 vacos B ro/. (B ueasx BeING THEHH ( OUEPARATEALHON YACTH NPOrPAMMHOIO
MATEPHA/E BOZMOKHO YIIAOTHEHHE).  [Ins peanusatpin nporpammbi Henoan3yiores yuehunkn: Xuvus. 10 kracc: vued. gas o0ueotpasonateanibia OPIraHmu3aLHii
0. C. 'abpuensau, M. I'. Ocrpoymos, C. A. Chaakor. Xumus. 10 Knacc. bazoewiil y poBeHb. YueOHiK. M.: fTpoceetenne, 2019, Xumusg. 11 kaacc: vued. aas
obweobpazosatenbHeix oprannsaymii /0. C. Mabpuessu, M. [. Ocrpoymos, C. A. Cnagrkoe. Xumus. 10 kaacc. bazosuiii yposens. Y ueGHHK. M.: llpoceeuennie,
2019

IThanupyemble pe3ynbTaThl 0CBOEHHsI yueGHOro npejmera

OByuenne xumun B cpejueil wikone Ha 5a30BOM YPORHE MO JIAHHOMY KYPCY CrOCOGCTBYET AOCTHKEHMIO 0OYUAOUMMUCS CAEAVIOUIMX AUYHOCHIHBIX

Pe3yibmamog:

1) 4yBCTBa rOPAOCTH 33 POCCHICKYIO XHMHUECKYIO HAYKY M 0CO3HAHHE POCCHIICKOMN IPaKIaHCKOH HACHTHUHOCTH — 8 YeHHOCMHO-0pUeHmayuonHoli cepe;

2) 0cOo3HaBaTh HEOOXOAMMOCTbL CBOEIT MM03HABATE/LHOI JATeLHOCTH I YMEHUe YIIPAB/ATL €i0, FOTOBHOCTb W CNOCOOHOCTL K CaMOOGPa30BaHMI0 Ha NPOTHKEHHH
BCEH JKM3HM; TMOHHUMaHHe BaKHOCTH HeNpepbIBHOro o0pasosaHus Kak (akTopy ycrnewHoil npogeccHoHanbHoi u 0OUeCcTBeHHON JesSTeNbHOCTH, — @
no3HasamenbHol (KOTHUTUBHOM, HHTeAIeKTYa/lbHON) cepe

3) rOTOBHOCTL K 0CO3HAHHOMY BbIGOPY AanbHeiileii oOpasopaTe/LHON TpaeKTOPHH Wi chepbl MPOeCCHOHANBLHOI AeATeLHOCTH — 6 mpydosoli chepe;

4) HenpusTHe BPeJAHBIX NPUBBIUEK (KypeHus, ynoTpebieHus ankoros u HapKOTHKOB) Ha OCHOBE 3HaHMIT 0 TOKCHUECKOM H HAPKOTHUECKOM /eHCTBHU BelecTs —
6 chepe 300posbechepedicerus u 6e30NAcCHO20 0OPA3A NCUZHU;

MemanpedyemHbiymu pe3yibmamamu 0CBOCHNS BbIMTYCKHUKAMM CPEAHEH LIKOJIbI Kypca XHMHK AB/SIOTCS:

1) ucnoab3oeanue OCHOBHBIX METO/OB MO3HaHWsA (Onpeje/ieHie MCTOUHMKOB yueGHOI 1 HayuHoil HHpOpMaLH, noiydyeHue 3Toi MHpOpMaLK, eé aHanus, i
YMO3AK/IIOUEeHHsI Ha €ro OCHOBE, M3rOTOB/IEHHEe M MpPe3eHTalus MHPOPMAaLMOHHOro MpOoJyKTa; NpOBeAeHHe 3KCIepHMMeHTd, B TOM uucile W B MpoLecce
MCC/IE/OBATE/ILCKON J@ATeNILHOCTH, MO/EIMPOBaHHME M3yuaeMbix 00beKTOB, HabMoJeHHe 33 HUMH, HX M3MepeHHe, (PUKCALKs Pe3y/IbTaToB) M UX NpuMeHeHue
151 TIOHMMAaHUS Pas/IMUHbIX CTORPOH OKPYJKatoLLei 1eHCTBUTEeIbHOCTH; - E

2) enadexue OCHOBHBLIMH HHTE//IEKTYalbHbIMU ONepalusaMi (aHa/u3 W CHHTE3, CPABHEHHEe W CcHCTeMaTu3auus, 06061jeHHe 1 KOHKPeTH3als, KnacCHpUKaLus u
MOMCK aHA/IOrOB, BbISIBJIEHHE MPHUMHHO-C/Ie/ICTBeHHBIX CBA3eH, (POpMYMpPOBKa IHMIOTe3, NX NPOBEpKa U POPMYIHPOBKA BLIBO/OB);

3) nosHanue 0OLEKTOB OKPY’KAIOLIEro MUPA B MIaHe BOCXOK/IeHMs 0T abCTPAKTHOTO K KOHKPETHOMY (0T 0611{ero uepes uacTHOe K eAMHHYHOMY);

4) cnocobHOCMb BLIABUIaTHL U/EH W HAXOJUThL CPEJCTBa, HeOBXOMMBIE A/ MX JOCTHIKEHMST;

5) ymenue (hpopmyIHPOBATE LIE/IM 1 ONPe/ensTh 3a/aun B CBOeH No3HaBaTe/LHOM JeATe/ILHOCTH, ONPEAeIsTh CPe/CTBA A8 A0CTHKEeHHS Liefeil 1 peLleHns 3a1au;

6) onpedeasmp  paznoobpaskbie MCTOUHMKH MOAYUeHHs HeOOXOAMMOIT XHMHUECKOH HHOpPMaLK, YCTaHOBAEHHEe COOTBETCTBUA CojepKaHua u  (GopMbl

NpPeACTaBAeHH HHPOPMALIMOHHOO NPOAYKTA ay/AHTOPHI;

) VameHue npoagvRTHBHO v'H‘)[!L.I rLCSH W B3AHMO, it‘ii(:'l BEOBRATHL B npouecce COBMECTHOI ACATEALHOCTH, VUHTBLIBATL MOIHMUHE APVIHN VHICTHHKOB JCATeNLHOCTH,

pexTHBHO pazpelaTh KOH(MAHKTLI

8) comoBHOCMBL K KOMMYHUKAL{H (Hpi‘ ICTABAATEL Pe3VALTATLI (f(l"\L’I'I’-L'HI!HI“ MO3HABATENBHOI AeATeNIbHOCTH, CNbILUATL H CAYLUATEL OTMTTOHEeHTOR, RKOPPEKTHPOBRATHL
COBCTREHH VIO O30 ):

Y1) vMeHUEC HCNOAL3NBATH Cpegcrra :UH%I("“"J«HH“'H”|||"\ HROMMVHHRAUHOHHBINX TeXHOA0rM (Jlaadee MK } B PEHICHHH KOPHMTHREHLIN, KOMMYHHRKATHBHBIN
OPraHH3ALIHOHHLIX 3d/4dY OO0 EHIEM TReDOBAHITT INEOHONMMHKIL, TeNHITKH Oe30MacH T, THTHEHLL, pecvpoot "‘1‘[:" EHEH, TIDAROBLIN 11T ITHYUHECKHUX HOPM,
HOPM HHPOPMaIHOHH( 1 0e30nacHo RN




10) gradeHue 136IkOBLIMK CPE/LL EBaAMIL, B TOM HHCne W A3bIKOM YUMHUH — YMEHHEe sicHO, 10MMYHO M TOUHO H3narars CBOKH) TOYUKY 4!)*‘!41!‘:], HCIOL30BATH aUeKBdT!

A3bLIKOBbIE CPpeACTRd, B TOM YHCAE i CHMBOABLHBIE {(XUMHULCKHE 3HAKH, (l\()])i\l_\f’lm 1 \'P(HiH(,‘HHﬂ).

[’[‘(‘(')\l(’l”l”yl:\“l ,)("{V,’lh”](””(l\'Hl H3VUEeH S XHMKHH Hd Dazopom VPOBHE Hd CTVREeHW CPeAHETO (Il"llll(‘l 8} H()‘,)\I OBAHMS ABAFIOTCA CAL/IVIOUINE Dl‘,’.r\'fllyl.'ll'lwh

B rosnasarensHoit cdepe:

v sHUHUE (I}LJHU_\)\HH!C) 11‘])4’\[)151\,)i;, OCHOBHbIN 3aKOHOB W BARKHEHLIMX TCOPHH RY pCd Opi AHHYECKOM H U\J)HLL‘H XHMHE]

v ypeHue HadMoAATh, ONHCBIBATE, UKCHPOBATHL Pe3yabTaTbl W /Ae/1aTh BbIBOABI HA OCHOBE JIeMOHCTPALHOHHDBIX 1 CAMOCTONTEALHO fipopejéH
IKCNEPUMEHTOB, HCIO/B3YH J/1 9TOrO PO/HOM (PYCCKMIA WM WHOM) S3bIK M A3bIK XHMHIH]
v ymMeHue KnacCupuLMPOBaTE XHMHUECKHE SNEMEHTD, fPOCThIE BEL|ECTRA, HEOPTaHHUECKHe 1 OPraHNYEeCKHE COeAMHEHMST, XUMUUECKHe MPoLecchbl;
v\ yMeHUE XapaKkTepu3oBaTh obuiMe CBOICTBA, MOAYUeHHE W IPUMEHeHUe  H3YUEHHBIX KIACChl HEOPraHUYeCcKHX 1 OPraHMUuecKiX BeLecTs M 1x BayKHE
npe/cTapTene;
v OnuCHLIGAMBb KOHKPETHbIE XUMHUECKHe PeakLnu, yCI0BHs UX MPOBEACHHA 1 yNpaBieH|s XHMHUECKHUMI MPOLECCAMH;
v\ yMeHue NpoBOJAUTH CaMOCTOATENbHbIT XMMHUYECKHI IKCIEPUMEHT 1 HabAI0aTh J@MOHCTPAMOHHbIH IKCNePUMEHT, (UKCUPOBATL PE3YALTATHI W /IC
BBLIBO/IbI M 3aK/IIOUEHHS 110 Pe3y/ibTaTam;
v\ Npo2HO3UPOGAML CBOHCTBA HEM3YUEHHBIX BELIECTE M0 AHATOrMU CO CBOICTBAMM H3YUEHHbIX Ha OCHOBE 3HAHHSA XUMUUYECKHX 3aKOHOMEPHOCTeH;
v\ onpedensimb UCTOUHHKH XUMHUECKOi MH(OPMALIMH, MOJyuaTh eg, NPOBOANTb aHans, M3rOTaBIMBaTh MH(GOPMALIMOHHBIN MPOAYKT M MPEACTAB/IATH €T0;
v\ vmemb Noab308ambCs oba3aTeNbHBLIMI CTIPABOUHBIMM MaTepHanaMu: [TepHOAMUECKO CHCTEMOI XMMHMUCKHX 3/IEMEHTOB JI. U. Mengeneesa, Tabn
PacTBOPUMOCTH, 3JIEKTPOXUMHUECKHM PAAOM HanpspKeHWii MeTauIoB, pAafoM 3/1eKTPOOTPULIATENILHOCTH — [/1 XapaKTepUCTHKH CTpOeHus, COCTi
CBOICTE aTOMOB XHMHUECKHX 2/1eMeHTOB I—1V nepnojoe 1 06pa3oBaHHbIX HMH MPOCTBIX M C/IOKHBIX BEILECTE;
v ycmaHoe/eHue 3aBHCMMOCTH CBOWCTE ¥ TPUMEHEHUs BaKHEWIINX OpPraHMuecKnXx COeJMHeHMI OT MX XMUMHYECKOro CTpOeHHs, B TOM UMC
00y C/IOB/IEHHBIX XapPaKTePOM 3TOr0 CTPOCHHA (npejenbHbIM HIH Herpe/ieNlbHbIM) M HaTHu1eM YHKLMOHA/ILHBIX TPYTITT;
v ModenupoeaHue MoJIeKy/l HeOPraHUUeCKHX 1 OpraHuteckux BelLLeCTB; =
v NOHUMAHUE XMMUUECKOW KapTHHbI MMPa Kak HEOTHEM/IEMOi1 UaCTH 11e/10CTHON HayuHOH KapTHHbI MHPA.
B 1{eHHOCTHO-OPHEeHTAIlHOHHOH cepe — dopmupoBanue COGCTBEHHOIT MO3ULMK MPU OLIEHKE MOC/Ie/CTBHH /1 OKpy’Karolel cpe/ipl AedaTe/IbHOCTH He/i0
CBSA3aHHOM C MMPOU3BOACTBOM M nepepabOTKOH XHMHUUECKHX MPOAYKTOR;
B Tpyjosoii cgepe — npoeedeHue XMMHUUECKOro IKCHepUMeHTa; pasgumue HaBbIKOB yueOHOM, npoeKTHO—HccneAOBaTenbcmﬁ M TBOPYECKOH JIeATe/IbHOCTI
BBINOJHEHWH MHAMBHYATbHOIO MPOEKTa 1Mo XUMHH,
B cdhepe 30poBoro obpasa xusHu — cobmodenue npasun GesonacHoro obpatlenus ¢ BeLecTeamu, marepuanamMmu; okasaHue nepeoii NOMOLIW TIPU OTPaB/e
OKOTAX M TPABMAX, NONYUEHHBIX B PE3y/IbTaTe HAPYLIEHHH npaBia TeXHHKK De30MacHOCTH 11pH paboTe ¢ BeuieCTBAMH H nabopatopHbiM 000py/A0BaHHEM.
Copepxanne nporpammbl Xumus 10 knacc
(€8 uacon, 2 uaca B HejeH0)
Veopis CTPOCHUS OPraHHUecKiX coequnenii A. M. byraeposa. Tpegmert opi AHMULCKOH XHUMMHIL.

Oproduuechie pelgecred: MPHPOAHDLIE, HORVI IBEeHHBLIC W CHHTETHUECKHE. OCoOPHHOCTH CoCraBd 1 CTPOCHITA OPraHHUeChiix BeUiecrn, Brraanim ¥ ero
! t |

{Tomarie 00 VEACROLOPOIAN.
GeHORHDIE [O/TOKEHHS TEOPHY XHMITUCCKOTo Crpoeist Byraeposa. BancHTHOCTL, CTPVRTVRHBR (hOPMY bl — MO THLIC 1T CHK yauteriHsie, T
¢ 1 RDATHLIE (ABOHHbIe W 11-::‘@'1;:3,' psi e, Lhonmep Hreomepus. Danmior papssne MOB B3 MO 1
Aestorcmpayuu. HerkoTopbie OBLLITE XHMHMECKN® CROICTEY OPraHHUECKIX BEIECTE! 1y TOpLHIe, HAdRAcH] C o0yraneanie. Mogenn (i repAKHel
GOREMHLITY MOASKY T OPraHHUECKUX CORANHCH DL KAadoce ONPeAeaeHne 3AeMeHTH OCTAE TAHITUCCRIN COCAHHEH I
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Jadopamopubie onbimbt. V5roToRACHIE MO/EA0] OPraHHUecKHN CoenHenii.

YT/ieBoR0POABLI M WX MPHPOAHDIC HCTOUHHKH

Mpegenvunie yraesogopoanr. Ankanny. Onpeenenme. ToMonoraecki pazL ankanor i ero ofiasn popmyaa. CTPYKTYpH2A H30MepHs VEACPOAHOT Her.
Pa ikanut. Homenknarypa ankanor. XuMuueckie ceoiicTsa aikatnos: ropemio. PEAKLIH 3AMELLEHIA (FAI0PCHHPOBAHME), DEAKIUIIM DA3A0KEHHS MCTAld, PeaRIHs

Lt H_I_IHI'H)I‘.:HHIH YTl

sovepist Hpoveuisennne noayuenie

Henpegenvuute yinesogopognt. Ankeunt. Jruaen. loMoioreciiii m aakenorn. Hosen 1atypa. Crpykryvprias pon
dARCHOBL KPERHHE 1 ACTHAPHPOBAHIHE dIKAHOB. Peakiyits ACTHAPATALIT STAHO/Id, Kdk AdDOPATOPHBIH Crocod HOAVUEHHA 9THACHD.  PedRUHI HPHCOCAITHCHIMA:
PHAPATALNA, - THAPOraloreHupoBanme, rajoreHupopanie, noaumephsaiin.  Ipasuio Maprosnnkopa.  OkHcaeHe  ankeHop.  KauecTeeHHbie peaxkiLi  Ha
Hernpe/iesibHble YrieBoA0po/ibl.

Ankaguennt. Kayuyku. Homenknarypa. ConpsxKénHble AmeHbl. byragnen-1,3, uzonpen. Peaxuus JleGesera. Peakuymu npucoejmHents ankaueHos.
Kayuyki: Hatypansusliii, cinrernueckue (6yTtanenossiii, H3onpeHoelii). By akanisayus kayuyka. Pesina. S60HuT.

Ankuubl. O0U@sn XapakTepHcTHKa FOMOJIOIHUECKOro psija. Criocobel 00pa3oBaHitg Ha3BaHMil anKMHOB. XHMUUeCKHe cpoiicTea ALETHACHA: TopeHue,
PEARUHH TIPHCOCAMHEHIA: THAPOTAN0reHUPOBAHHE, 1a/0IeHUPOBAHIE, THAPATALIH (peaKiis Kyueposa), — ero noayuenue u npumerene. Bunuaxaopu u ero
MOJAUMEPH3ALHS B TOAMXIOPEHHIIL

ApeHblL. BeH30/1, KaK npejcTaBuTeb apoMaTHUecKix YrnesoAopoos. CrpoeHue ero MoMeKy/ibl i CBOHCTBA (PU3MUECKHe 1 XUMHYECKHe CBOIICTBA: ropeue,
PEAKLIMH 3aMeIeHHst — rajloreHupoBanme, HuTpopanue. [onyuenne u npumeHeHie Gensona.

Ipupoanbiii u nonyTHei rasw. Cocrap npupoHoro rasa. Ero HaxoxeHre B npupoje. [lpermyuiecrtsa npupoAHoro rasa Kak Tonauea. Xumuueckas
nepepaboTKa MPUPOAHOro rasa: KOHBepCHs, NHPOAN3. CHHTe3-ra3 1 ero NpHMeHeH e,

[TonyThble raspl, ux cocras. [epepaGotka nonyTHOro rasa Ha (paxuum: cyxoii ras, nponan-6yTaHoBas CMeCh, ra3oBblii GeH3MH.

Hedte u ciocofbt eé nepepadorku. Cocrap HepTi 1 e8 nepepaboTka: neperomka, KpeKkuHr, puopmunr. Hedrenpoaykrel u ux nonyuene. MoHstue 06

OKTaHOBOM umc/ie. XUMHUECKHe Criocobbl MOBbILIEHHsT KaueCTBa BeH3uHa.

Kamennblii yrosib u ero nepepa6orka. KokcoBanne KaMeHHOro Yr/is ¥ €ro npo/yKThi: KOKCOBbII ra3, aMMHauHasi BO/Ja, KAMEHHOYTO/IbHAsi CMOJIA, KOKC.
l"asudmkanms kameHHOro yros.
Aemoncmpayuu. 'openve npegenbHbix 1 HEMNpe/e/bHbIX yreBoJ0pPO/0B: MeTaHa, 3TaHa, auetuieHa. KauectsenHbie peakiun Ha Herpe/iesibHble YreBOJ0PO/Ibl:
obecLipeurBaHne ITUICHOM H aLleTHICHOM PaCTBOPOB nepmaHraHata Kams u 6poMHoii BoAbL OTHOLICHHe GeH30M1a K 3THM OKHC/HTESM. Aeruaparauus staHona.
[mapoans xapbupga kanbuyus. Konnekumn «Hedrb 1 HedrenpoaykTe», «KameHHbIii yrosib W TpOAYKTeI ero nepepaboTku», «Kayuyku». Kapra nonesubix
ncKkonaembix PO.
JlaGopamopHbie onbimbt. O6GHapykeHue MPOAYKTOB ropeHus ceeun. Mcenegoeanne cBOHCTB KayuyKoB.

Kucopop- m azorcosepikauue opraunueckue coegunenns

Opnoaromubie cniupter. Onpegenenne. MOyHKIHOHATLHAS FHAPOKCHABLHAS rPyina. 'oMoNornueckuii psj npejenbHLIX 04HOATOMHbIX cnuproe. M3omepist
NOA0KeHUsE PYHKUHOHAALHOIT rpynnbl. BogopoHas Ceasb. XuMHUeCKHe CBOICTEA CHUpTOR. AZbjernjnas rpynna. Peakuis stepudikatiiti, caomHble pupbi.
flpumencrie cnuproe. JleiicTeie MeTHAOBOTO 11 9THAOBOTO CIIHPTOR HA OPraHi3M YenopeKa.

MEoOroaroMubie CopPTLL. ITHACHT AMKO/ML, KAK HPEACTARIITON ABYNGTOMHBIN L FAHLEPHI, KAK NPEACTABITENL TPEXATOMHBLIN CIHPTOR. KdauecTernasn
PEAKLITA HA MHOPOQTONHBIE CHUPTLL UX CBOHCTBA, noayuenne i npusvesente. Iowstie o0 anmidpusax.

Denon. CrpoeHne, HoavueHie, CBOICTEA 1 HipHMEeHeHne (perona. Kauectsentnie peasuii na Gpenoi. B3anMuoe BAHSHIE 410MOE B MOAEKY e (pevnsa.

\_H-,'l(,‘l H/ALI H KeTOHbLI. ‘l’ll;‘)v'\hl IThARTH L M AUEeTANBACTH, Kak HPpeAcTabrTe i anbAert/ioB, COCTAE HN MOJCKY . (l’\'lilxliliflll\l ILHAA !*."::“_HIH!! Ihi s TPV,

Rauecrsenusle peakigin Ha aabieriinh Ceoib FOVHEHHE M OPHMEHCHIE (BOPMITL eI 1EeTa ThACT T, Peantutm noavkon o e s dhopnta i aeri .
FHOMSITIe 0 KETOHAN HA NPHMePEe eTold
KapboHossie KHCA0THL [ OMOAOMTIUCCK T PAA HPEACABHBIN DAHOOCHOBHBLY RAPUOHOBLIN KHCAOT. AKHPHLIE KdPOOHOBHIC KITCAOTLL NIMHUECKIe CRONCTRA

RAPHOHOBBIN KHCAOT. HOAVUCHIE 1 ApHMeHEHIE MYDARBIHON 1 VRCYCHOTT KIHCA

(BR]




Crnoxusie 3pupnr. Kupbi. Peaciys srepridmsantint. Caoskubie 2upsl AKnpbl, iy COCTaB it FHAPOAN3 (KHCI0THBIT W wenounoit). Meia. [napupopsanme
AKHPOE.
Yraesoant. Yraegoiu. Monocaxapu/int. [atokosa kak ansgeriaocnupr. Copont. Monounokucioe s cnupropoe Opoxkenne. Dotocunres. Jncaxapiisl.
Caxaposa. Hoancaxaprip: Kpaxmai, Leainosa.
|

AMIHBLL, AMBHOIPYITE. AMBHBE HBDCACTLHBIC 1 apoMatiuec ke, AR, Hoavaenne anpior. Peaniips Suniid. XUMHUYecKie cBoicred 4 ripuMeHenie

JNHHOR.

AMHHOKHGIOTbL.  AMHHOKHCAOTB], COCTAB X MOJACKY M CBOHCTBY, KdK aM(OTEPHBLIN OPraHilueckiX COCAHHEHMI. [ AL, KAk NpPeACTaBHTeIb
amMuHoKHCAoT. Hloayyere noAnneTHAoR peakiuei noankougencadit. NToustie o nentuanoit cessi.

benku. Crpoente mosiekyn OeAKOB: NeperUHas, BTOPHUHAA 1 TPeTHUHas CTPYRTYpbl. KauecTseHHbie peakijit Ha Oenkn, uX ruiAposms, geHatypaums u
Ouostoritueckie (PyHKLHH.
Hemoncmpayuu. [oayuenne anbAernos okHcAeHemM cnuptos. KauecTBeHHas peakiiis Ha MHOMOaTOMHbIe CHPThL. 3aBHCUMOCTb PACTBOPHMOCTH (peHO/a B BOJe
oT Temneparypbl. Biaumogeiictene ¢ OpomHoii Boj0i 1 xaopugom kenesa(lll), kak kauecrBenuble peakumn Ha (eHon. Peakiupn cepebpsHoro 3epkana i co
CBEKENOMYUCHHBIM FHAPOKCHAOM Men(ll) npu HarpeBaHi, Kak KaueCTBEHHLIe PEeakLni Ha aibjerdgbl. ODpasibl MypaBbHHON, YKCYCHOH, NaJbMHTHHOBOIT
CTeapHHOBOIT KHCAOT 1 HX PACTBOPUMOCTb B BOJe. AlbJernjHble CBOICTBA W CBOHCTBA MHOMOATOMHBLIX CHMPTOB IIIOKO3bl B peakunu ¢ rugpokcugom mein(ll).
Maentnduranyms kpaxmana. KauecrseHHbie peakiuu Ha 6enku.
Jlabopamopuste onbimbt. CpapHeHHe CKOPOCTH HCMApeHus Bo/bl M 9TaHoNa. PacTBOPUMOCTb rauUepHHa B Boje. XHMHUECKHe CBOHCTBA YKCYCHOH KHC/OTHI.
OnpegeneHie Herpege/ibHOCTH PACTUTENLHOr0 Macia. Maedtudukaums Kpaxmana B HeKOTOPBIX MPOJAYKTax nutanus. M3roroenenne KpaxmaabHOro kiericrepa.
M3rotoeneHie Mojeneit Monekyan aMMHOB. MI3roToeieHne Mo/estin MoieKy bl DIHLMHA.
[Tpakmuueckas padoma. VIjeHTH(HUKALHSA OPraHuuecKux Coe/iHHeHHH.

Opranuueckasi XuMusi 1 001 eCTBO

BuorexHonorus. [lepuoapl eé pasputus. Tpu HarpaeneHuss OMOTEXHOMOTHMH: TeHHas (MM reHeTHuecKast) WHXKeHepHsi; KJ/IeTOUHasi HHYKeHepHs;
Huosiornueckast urxkeHepus. ['eHerruecku mogudupoBaHHble oprain3msl (TMO) u TpaHcrenHas npogykuus. Knonuposanue. UMmobuan3zoraHHble hepMeHTbI 1
UX MPUMeHeHHe. g

ITonumepsl. Knaccudukayus nonumepos. McKyccTBeHHbIe MOJIMMepbI: Le/UTyI0W/, aleTaTHbIH WK, BUCKO3a, Lesu1ofaH.

CuHTerHueckue nosumMepsbl. [loanmepusaus u NoAMKOHEHCALMs, KaK criocobbl rnoayueHns noanmMepos. CrHTeTHueckue Kayuyku. [Tonuctipos, redion
W MOJIMBUHUIXIOPU/, KaK npejcraBuTen njacrmacc. CHHTeTHUYeCKHe BOJIOKHA: KarpoH, HailIoH, KeeJap, laBCaH.
Hemoncmpayuu. Konnekuun KayuykoB, r/1acTMacc, CHHTeTUUECKHX BOJIOKOH M M3/e/ni W3 HUX. PepMeHTaTHBHOE Pas/ioyKeHue rnepoKcH/ia BoA0po/a C MOMOLbHO
KaTa/lasbl CBEXKEHATEPTLIX MOPKOBH M/ KapToders.
Jlabopamoptbie onbimbt. O3HaKOMIEHHE C KO/UTeKLMAMM KayuyKOB, M/1acTMacC W BO/IOKOH.
ITpakmuueckas paboma. Pacno3HaBaHHe nNjacTMacc M BOJIOKOH.

Cogepxanue nporpammbl Xumus 11 knace
(66 uacon, 2 uaca B HeJie/0)

Tema 1. DakHeiitine SIMHUCCKHE TOHATHS 1 3ahotbl TTepHoAnaeckiil 3aK0H 1 NeprogMUecKan Cieiemd Xustdeckiny saementor . Vo Mengencesa va ocnope

VUHCHIA O CTPOeHHH artoMoB (6 u)

\toM. Ninmdeckiii 2aement. Fizotonet FIpocreie i Clozknbie Beectsa.
JAKOH CONPEHEOHIT MACChI BELECTR, 33KOH CONPAHCHIT 1 NPEBDALLEHUST SHEPIHI TP XHMEHCCKIN PEARTHAN, 3AROH HOCTOMHCTEY CoCTapd. Beuec s
NMOACKN THPHOTO B HTEVMOACKY AAPHOTO CTPOEHS.
NTOMHBIC OpOHTA I, S-, P-. d= 1t 22eKTpoHLEL. DCOOCHHOCTIE PA3MEHIEHI 2ACKTPOHOE 1O OPOHTAIAM B aTOMAX MAALIX 1 OOALILHN 10pHoA0E. Ui

HEePHOJHYUE2CKROTNG sdikoHd 1T Nepio Y ecC kO CHOTEOMBE NEINFIMECCKREIN 276N e TOR ( l("']llll‘il CTPOLHM droMORB. IN IPOTIINE 1 ) IHHHBI BdPHATHI I-,H‘l HHLBE XHATHYGeCKIN



snemeHTOB. [lonoyKeHne B nepuojMueckoil cucreme Xumuueckux snemento [l V. Menjeneesa BojOpOja, NAHTAHOMZOB, aKTHHOWIOB M MCKYCCTBEHHO
NOYUYEHHBIX 3/IEeMEHTOB.  BaseHTHOCTb M Ba/leHTHbIE BO3MOKHOCTH aTOMOB.
Tema 2. Crpoenue Bewjecta (25 u)

Xumuueckas cBasb. MonHas cessb. Katnonbl n annonbl. KopaneHTHas Heno/sipHast CBsisb. KopaneHTHas nonspHas Cesizb. DeKTPOOTPHLIATEILHOCT. CTeneHs
OKMC/ieHns. MeTaninueckas cBsisb. BogopoyHas ceask. [IpocTpaHcTBeHHOe CTPOeHHEe MOJEKYJl HEOPTaHHUECKHX M OPraHMUeCKHX BeL|ecTs.

Tunbl KPUCTANTMUECKUX PELLIeTOK W CBOMCTBA BELLeCTB.

[TpuurHbl MHOrOOOpa3ms BelecTB: H30MepHsl, COMOJIOTHS, a/JIOTPOTHA, M30TOMHSI.

HAucniepctbie cucrembl. Mictuinbie pacteopbl. CriocoObl BeIpaykeHHsi KOHLEHTPALMK PACTBOPOB: MACCOBast 10/151 PACTBOPEHHOr0 BELLeCTBa, MoJIsipHast
KoHUeHTpauus. KonnonjHsie pactBopbl. 30/, resu.

HemoHcTpatuu. Mo/ie/In MOHHBIX, aTOMHbIX, MOJIEKY/IAPHBIX U META/UTHUeCKUX KPUCTaaMueckux peetok. dddekr Tungans. Mogenu MOJIeKYJ1 H130MEepOB,
rOMOJIOTOB.

JlaGopaTopHeie onbiTl. [IpUroToBneHe pacTBOPOB 3aJAHHOI MOJISIPHOI KOHLIEHTpaLHH.

PacueTHeie 3aaun. Boiuncienne macel (KosimuecTsa eljectsa, 06bema) npojyKTa peakuuu, eciiu /s ero nojyueHus JaH pacTBop C ofpe/eneHHoii MacCoBOi
Jl0/1ei MCXO/JHOTO BellleCTRa.

Tema 3. Xumnueckue peakunn (17u)

Knaccuurarus xumMmuueckux peakLnii B HEOPraHMUeckoi 1 OpraHmueckoii XUuMHH.

CKOpOCTh peakLyH, ee 3aBUCHMOCTb OT pasinuHbIX pakropor. Karanus u katanusaropsl. O6paTHMOCTh peakumii. Xumuueckoe pasHosecre. CMelleHne
paBHOBeCHs 10/, leiicTB1eM pasnuuHblX (haktopos. [Mpunuun Jle [aresbe. [TpoU3BOACTBO CEPHOIT KMCIOTHI KOHTAKTHBIM CMIOCOBOM.

InexTponmTHyueckas guccoumnanus. CubHble u cnabble 31eKTpoauTbl. Cpea BOAHBIX PACTBOPOB: KMC/as, HeliTpaibHas, e I0uHast. Bo/opoHelii nokaszarens
(pH) pacreopa.

HlemoHcTpain. 3aBHCHMOCTL CKOPOCTH PEAKLIMK OT KOHLIEHTPaLMK i Temriepatypbl. PasnoskeHue nepokcnia BoAopoja B MpHCy TCTBHM KaTasm3aropa.
Onpejienenre cpe/ibl pacTBOPa € MOMOLILIO YHHBEPCAILHOIO HHAMKATOPA.

JlabopatopHeie onbiTel. [TpoBe/ieHne peakiuii HOHHOro 0GMeHa /1Sl XapakTepUCTUKH CBOHCTB 3/1eKTPOIHTOR.

Tema 4. Beuectsa 1 ux coiictea (16 u)

[lonoxeHne MeTansioB B nepHoAHUECKoii cucTeme XuMHueckux anementos /1. M. Menaeneesa. ObLyne CBOiicTBa METAaNI0B. DACKTPOXHNMUUECKHIT Psij
HanpskeHnid Metann0s. OOume cnocobel noyueHns MeTa1108. DNeKTPOAN3 PaCTBOPOE 1 pacniasos. [ToHaTHe 0 KOpPPO3uK MeTannoe. Criocobbl 3auTsl OT
KOPpO3MH.

O630p MeTanI0B raaBHbIX MOArpyn (A-rpyrr) nepuoAHYecKoii CHCTeMbl XUMUYECKHX 3/1eMEHTOR.

O630p meTan0B NOOOUHBIX MOArpynn (B-rpyni) nepHoANYecKoii CHCTeMbI XUMUUECKHMX 3/1eMEeHTOR (Me/lb, LIMHK, JKeJe30).

OKCH/IbI M THAPOKCH/IbI METAJIIOB.

Hemoncrpaunu. O3HakomsieHue ¢ obpasiiamMi MeTaaI0B U UX CoeuHeHui. B3aumoelicTBre 1Le0UHbIX H LLeT0UHO3EMEeNbHBIX METal10B C BO/IOM.
B3aumozeiictere Mean ¢ KMCI0PO/AOM M cepoii. DiekTponn3 pacteopa xa0puaa Meau(Il). OnbiThl 10 KOPPO3UKM METAIOB U 3ALLHTE OT Hee.

JlaboparopHbie onbiThl. B3aumozeiicTBue tHKa 1 kenesa ¢ pacTBOpaMH KHCIOT W Le/ioueii. 3HaKoMCTBO € 00pa3LaMi MeTaaios u 1x pyzamu (pabora c
KO/IIEKLIMSIMM ).

Pacuernbie 3ajaun. PacueTsbi N0 XMMHUECKHM YPaBHEHHAM, CBA3aHHBIE ¢ MACCOBOI 10718l BLIXO/d NPOJYKTa Peaki{ii OT TeOPETHUECKH BO3MOKHOIO.

()()3(‘)[) CBOMCTB HeMeTa10B. OKMCAHTebHO-BOCCTAHOBHTeAbLHbLIC CROHCTRA THITHYHBLIX HEMETA/i/10B. ()I\'CII,ZU»I HEMETA/ITOB | KHCaopo/codepskatime KHCaoThl.
Bojsopo/Hbie coejHermnst HeMeTa//10B.

Hemoncrpatin. OsHakomsienne ¢ odpasuamu HemeTan1os. OBPasLibl OKCHAOR HEMETANIOR H KHC/I0POACOALPKALLUX KHCTOT. ["openite cepot, pocopa, Kenesa,
MdI'HHA B KHCTOPO/e.



JlaGopaTOpHbIe OMbITh. 3HAKOMCTEO € oGpa3uamn HeMeTa0B 1 X MPUPOAHBIMU COEJMHEHHAMM (paGoTa ¢ KOEKLIIMM). PactiosHasanue XA0pHiaos,
cybhatoB, KapOOHATOB.
[pakThueckas pabora. Pelienne KAUECTBeHHbIX W pacueTHbIX 3a/a4.
[eHeTHUecKas CBsi3b HEOPraHNMUeCKUX 1 OpraHuuecKux BeljecTs.
[TpakTHKYM: pelleHHe JKCrepUMeHTaIbHBIX 3a4a4 1o HeopraHnueckol XUMHUH; PelleHHe JKCrepuMeHTalbHbIX 3a/ad 1o OpraHMueckoil XHMHH; Mo/yUeHHE,
coGupaHue 1 pacrosHaBaHue rasos.

»FJ
|

Tema 5. XuMHs B )KU3HH obiecTra (2uaca)

Peseps (2 uaca)
TemaTHUeCKOe NJIAHHPOBAHHE 10 Kj1acc — 2 yaca B HejJje/Iio

HaumMeHOBaHHe pa3/iesioB (Tem) KonuuecTBo 4acoe B ToM uMciie Ha rposejeHne
o nporpamme [TpakTHUeCKHX pabor KOHTPO/IbHBIX
pabor
[lpepmer opraunqecxoﬁ xumun. Teopus CTpOEHHA 12 - -
OpraHuyecK1x coequHennii A. M. byT1epoed

Yr1eeo0po/ibl M UX NPUPOAHLIE UCTOUHMKH 14 - 1

Kucnopo/- U a3oTcojieprkauje opraHuyeckue coeJnHeH s 26 1 i
Opranuueckas XuMHs 1 o0uecTBo 18 1 1

|

68

TemaTHueckoe NjJaHHpOBaHHE 11 Knacc — 2 yaca B He/le/1i0

HaumenoBaHue TeMbl KonuuecTBo KoHTpOJIbHbIE paboTsbl [IpakTrueckue paboTbl
4yacos
1) CrpoeHue aToMa 1 [1epUO/MUeCKHii 3aKOH. 7
2) CrpoeHue BelecTsa. 24
3)_Xumiueckyie peaKin. 17 Ned T A

4) BeuiecTBa U UX CBOMCTBA 14 No5WTOrogbi KOHTPO/Ib w

5) XuMHS B KU3HH obuecTna 4
Uroro s 3




