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IIOACHUTEJIbBHASA 3AIIMCKA

Pabouas iporpamma 1o yuebHomy nipeamMeTy «Xummusi» aas 10-11 knacca.
ITaHHast MporpamMmMa paccuuTaHa Ha 2 roza (68 yuebHbie Hefenn). OO1riee UUC/IO YueOHBIX
yacoB B 10-11 knaccax — 68 (1 yac B Hefje/to).

ILIAHMPYEMBIE PEIYIBTATBIOCBOEHMA YIEBHOILO IIPEIMETA

LesaMuy n3yueHUst XUMUU B CPeIHEH 1ITKOJIe SIBJISTFOTCS:

1)BUileHMe U TIOHMMaHKe 3HAYMMOCTU XUMHUUeCKUX 3HaHUM [iJIsI KaXKJ0ro ujieHa COLMyMa;
yMeHHe OL|eHMBATh Pa3/iuuHble (DAaKThl U SIBJIEHHUSs, CBsi3aHHbIe C XMMHUYeCKMMU O0BeKTaMu
TpoLIeCcCaMy Ha OCHOBe OOBEKTMBHBIX KDPUTEPHUEB WM ONpEAeTEHHON CHCTeMbl IIeHHOCTeH,
dbopmynrpoBaTh ¥ 000CHOBBIBaTH COOCTBEHHOE MHEHUE U YOeXXIeHue;

2)TIOHMMaHWe PO XWMHM B COBPEMEHHOW eCcTeCTBeHHO-HayyHOW KapThHe Mupa H
WCII0/Tb30BaHNE XUMUYECKUX 3HaHWW [Jii 00bsCHEHHSI 0ObEeKTOB M TIPOLIECCOB OKpY’Karolien
J1eliCTBUTE/IbBHOCTH — TIPUPOJHOM, COLMaTbHOM, KY/IbTYPHOU, TeXHUUYECKOM Cpe/ibl;

3)dopMupoBaHUe y CTaplIeKJaCCHUKOB TPU W3YYeHHWU XHWMHUM OIbITa TO3HAaHUS WU
CaMOTIO3HAHUsI C TIOMOIL[bIO K/TFOUEBLIX KOMIIETeHTHOCTel (K/HOueBhIX HaBBIKOB), KOTOpPbIe
VMEeIOT YHUBepCa/lbHOe 3HaueHWe [isl Pa3/IMuHbIX BU/IOB JleATeJbHOCTH, — IOMCKA, aHa/lu3a U
006paboTky WHGbOpMalLMK, W3roToB/eHHe WH(OPMAI[MOHHOTO TIPOAYKTAa W €ero Tpe3eHTal[uH,
TIPUHSTHSL pellleHri, KOMMYHHKATHBHBIX HaBBIKOB, 0e30macHOro oOparileHus C BelecTBaMH,
MaTrepuajaMH ¥ MpoljecCaMy B MOBCeIHEBHOM »KW3HU U NPO(deCCUOHATbHOM /lesITe/IbHOCTH.

PesysibTarhl nsyyenus xumuu B 10 -11 knaccax

WCTIO/Mb30BaTh METO/Ibl HAayuyHOrO TI03HAHWS TIPU BBIMIOJIHEHWUM TPOEKTOB M yueOHO-
WCC/IeIoBaTe/TbCKUX 3a/lad TI0 U3Y4YeHHI0 CBOMCTB, CIIOCOOOB IOJiyueHHs Y paclio3HaBaHUs
BelLleCTB;

O0BSICHSTE TIPUPOAY U CIIOCOOBI 00pa30BaHUsS XUMHUUECKOMW CBSI3U: KOBaJIEHTHOM (TIONSIPHOM,
HETO/ISIPHOM), MOHHOMW, MeTa/uVIMueCKOW, BOZOPOJHOW — C LieJIbI0 Orpejie/ieHUs] XUMUUeCKOu
aKTMBHOCTHU BelLL[eCTB;

yCTaHaB/MBaTh T€HETUUECKYH) CBSi3b MeX/y KjlacCaMd OpPraHUueCKWX U HeopraHUuueCKux
BeIIleCTB /115 000CHOBaHUST B3aUMOCBSI3H.

yCTaHaB/IMBaTh B3aUMOCBSI3U MeXAy ¢dakTaMyd U Teopueid, MPUUMHOW U CJIe[ICTBUEM IpU
aHasm3e TIPOOIeMHBIX CUTyal[uii W 00OCHOBAaHWMM TIPUHMMAeMbIX pellleHW Ha OCHOBe
XAMMWYECKUX 3HaHUM.

ITIpeameTHbIe pe3yabTaThl (0a30BbIN YPOBEHbD):

1) chopMHUpOBaHHOCTE MPe/CTaB/IeHK O MeCcTe XMWY B COBDEMEHHON HayyHOW KapTHHe
MUpa; MOHMMaHWe PO XUMHM B (OPMUPOBAHMM Kpyrosopa M (YHKLHMOHAIbHOMN
IPaMOTHOCTH YeJsioBeKa Ji/1 pellleHNs] IPaKTHYeCKUX 3a/ay;

2) BiajieHHe OCHOBOTIO/AraloIUMH XUMHUECKUMH TIOHSTUSMHU, TeOpUsIMH, 3aKOHaMH U
3aKOHOMEDHOCTSIMM; yBepeHHOe T[0/b30BaHUe XHMMHUUeCKOM TepMUHOJIOTHel U
CHMBOJIMKOM;

3) BiajieHHWe OCHOBHBIMU MeTOJAaMM HayuyHOrO I103HaHMs, WCIO/Ab3yeMbIMA B XUMMHU:
HabJroieHre, OnvcaHre, U3MepeHue, SKCIIepUMeHT; yMeHHe 00pabaThiBaTh, 00bCHSITH
pe3yJ/ibTaThl TIPOBEZIEHHBIX OIBITOB M /le/laTh BBIBOJbI; TOTOBHOCTh W CIIOCOOHOCTH
MeTO/bl TI03HaHUSI MPU pellieHUH MTPaKTUYeCKUX 3a71ay;

4) chopMHPOBaHHOCTb YMEHUS [iaBaTh KOJMUECTBEHHbIe OLeHKM U MPOBOJUTH PacyeTsl
10 XUMHUYeCKUM (opMyJiaM U ypaBHEHUSIM;

5) B/ajieHWle TIpaBWJIaMU TeXHUKU 0e30MacHOCTH TIPY HCIOIb30BAaHUU XUMHUECKHX
BellleCTB;



6) copmMHpPOBaHHOCTb YMeHUs K/1acCU(ULMPOBaTh OpraHMYecKUe BelllecTBa U peakLyu
T10 pa3HbIM MPU3HaKaM;

7) chOpMUpPOBAaHHOCTb yMEHMSI OMWChIBaTH W  pas3/MuaTh H3y4YeHHble  KJIacChl
OpraHuuYecKHX Bell|eCTB;

8) chopMHUPOBAaHHOCTL yMeHUs [leJlaTh BBIBOZABI, YMO3aK/IHOueHWs W3 HaOI[eHuH,
XUMUYECKUX 3aKOHOMEPHOCTel, POrHO3MpoBaTh CBOMCTBA HEM3YUEHHBIX BeleCTB 110
aHaJIOTUY C U3yUYeHHBbIMY;

9) chopMHpPOBaHHOCTh YMEeHUsI CTPYKTYPHUPOBaTh M3yueHHbI MaTephaa U XUMUYeCKyro
vH($OopMaLlKIo, TT0/lyyaeMyt0 U3 Pa3HbIX UCTOYHUKOB;

10) chopMHUpOBaHHOCTL  COOCTBEHHOM TIO3WI[UM TI0 OTHOIIEHWI0 K XUMHUeCKOu
vH(bopMaLry, NoayyaeMon U3 pa3HbIX UCTOYHUKOB,;

11) chopMUpOBaHHOCTE ~ yMeHUsI ~ aHaAM3UPOBaTb UM OLIEHHMBaTb  MOC/E/CTBUS
TIPOM3BO/ICTBEHHOM U OBITOBOM  /IeSITeJIbHOCTH, CBsS3aHHOW C  IepepaboTKoi
OpraHuuYecKHX Bell|eCTB;

12) oBjlajleHMe OCHOBaMM HAyUHOT'O MBILLJIEHUSI, TEXHOJOTHMeN UCC/Ie0BaTeNbCKOM U
TIPOEKTHOM /1esiTe/IbHOCTH

13) chopMHUpPOBaHHOCTL yMeHUsI TPOBOJWTL SKCIIEPUMEHTbI Pa3HOW [IWJAKTHUeCKOU
HarpaB/IeHHOCTH;

14) chopMHUPOBaHHOCTL YMeHUsI OKa3bIBaTh MEPBYIO MOMOILIb TIPU OTPABJ/IEHHUSX, 0XKOTaX U
JPYTHX TPaBMax, CBSI3aHHBIX C BellleCTBaMU U J1abopaTopHbIM 000py/J0BaHKEM.

MertanpeaMeTHbIe pe3y/abTaThl:

1) chopmMHPOBaHHOCTH YMEHHs CTaBUTD 1ieJI U HOBBIE 33/jauu B yuebe 1 To3HaBaTeIbHON
JlesiTe/IbHOCTY;

2) oBaZieHVe TpUeMaMH CaMOCTOSITe/IbHOTO TJIaHWPOBaHUS MyTel [JOCTY)KEeHHUs Liesiu,
yMeHusi BbIOMpaTh 3¢ eKTUBHbIE CIIOCOObI pellleHHsi yueOHbIX W T03HABATeIbHbIX
3a/ay;

3) chopMHPOBAaHHOCTb YMEHUsSI COOTHOCUTh CBOW [JeHCTBUS C TIJITaHUPyeMbIMU
pe3y/bTaTaMu;

4) cpopMUPOBaHHOCTb YMEHMSI OCYLIeCTB/ISTh KOHTPO/Jb B MPOLIECCe [OCTHKEHUS
pe3y/bTaTa, KOpPEKTUPOBaTh CBOM JEUCTBUS;

5) chopMHPOBAHHOCTb YMeHHSsI OLIeHHWBaTh TIPAaBUILHOCTD BBITIOJIHEHHST yueOHbIX 3a/jau U
COOTBETCTBYIOLL[IE BOSMOKHOCTH UX pelleHus;

6) chopMHpOBAaHHOCTL yMeHMs] aHaIM3UPOBaTh, KIAaCCU(PUIMPOBaTh, 0000IIATH,
BbIOMPATh OCHOBaHWS W KPUTEPUHM /ISl YCTAHOBJIEHUS] TIPUUMHHO-C/IeCTBEHHBIX
CBsI3el;

7) chOpMHPOBAHHOCTb YMEHUS PUOOPETATh U MPUMEHATL HOBbIE 3HAHUS;

8) cdhopmMHpOBaHHOCTL YMeHHUsI CO3/laBaTh IPOCTeMllie MOJENU, UCIO/Ib30BaTh CXEMBI,
TaO/MULIBI, CUMBOJIBI /151 pellieHrs1 yueOHbIX ¥ M03HaBaTe bHBIX 33/]au;

9) oBnaZieHUe Ha BLICOKOM YPOBHE CMBIC/IOBBIM UTEHHEM HayUHbIX TEKCTOB.

10) chopmupoBaHHOCTE yMeHusi 3peKTUBHO OpraHU30BaTh yueOHOe COTPYZHUYECTBO U
COBMECTHYIO /IeITe/IbHOCTb, pab0TaTh MHAWBUAYAIBHO C YUYETOM OOLUX MHTEPECOB;
11) chopMHUpOBaHHOCTE yMEHHsI OCO3HAaHHO MWCII0/Ib30BaTb peyeBble CpeJiCTBa B

COOTBETCTBMM C 33/layaMi KOMMYHUKaLWK;

12) BbICOKMI1 ypOBEeHb KOMIIETEHTHOCTH B 00/1acTh ucnonb3oBanus UKT;

13) cpopMHUpPOBaHHOCTH KOIOTMUECKOT0 MbILLIIEHUST;

14) chopMHUpPOBaHHOCTh YMeHUsl TIPUMEHSITh B T03HaBaTe/IbHON, KOMMYHUKATHBHOU U
coLMabHOM MPAKTUKe 3HaHUS, MOy4YeHHble TIPYU M3yYeHUU NpeiMeTa.

ByayT chopmupoBaHbl JINUHOCTHBIE pe3y/IbTaThl:

1) cdhopMHUPOBAHHOCTh MOIOXKUTEILHOTO OTHOLIEHHWS K XUMHUH, UTO O0yC/IaB/IMBaeT
MOTHBALMIO K YueOHOM /leATeIbHOCTH B BbIOpaHHOM cdepe;

2) chOopMHUPOBAaHHOCTb YMEHUS peliaTh Mpo0ieMbl TOMCKOBOTO ¥ TBOPUECKOTO XapaKTepa;



3) cgopMHPOBaHHOCTb yMEHHUS [TPOBOAUTHL CAMOAHa/IN3 U OCYLLECTBJIATh CAMOKOHTPOJIb
Y CAMOOL|eHKY Ha OCHOBe KPUTepUEeB YCIIeLIHOCTH;



4) cpopMUPOBaHHOCTH rOTOBHOCTH cnefjoBaTh HOpMam TIpPUPOJZI0 "
3[0pOBBeCcOeperaroIero rnoBe/ieHus;

5) chopMUpPOBaHHOCTH MPOYHBIX HABBIKOB, HAlpaB/leHHbIX Ha CaMOpa3BUTHE uepe3
camoobpa3oBaHue;

6) chopMUPOBAHHOCTb HABHLIKOB TIPOSIBIEHUS TI03HABAaTeIbHOW WHULIMATUBBI B yueOHOM
COTpPY/AHUYeCTBe.

COJAEPXAHUE YYEBHOI'O ITPEJMETA
10 knacc (34 u.,14.B
Hezlent0) OOyJyeHre XUMHUM PeaTu3yeTcs 10 CIeIyHOIUM
paszenam:

Tema 1. [IpeameT opraHWuyecKod XUMHU. Teopusi CTPOeHUsI OpraHUYecKux coeivHeHUM A. M.
ByTneposa (2 u)

OpraHuyeckue BellleCTBa: TPHUPOJHbIe, MCKYCCTBeHHble U CHUHTeTHYeckue. OcobeHHOCTH
CoCTaBa W CTPOEHUs OpraHWuecKux BellecTB. Burtammusm u ero kpax. [loHstue 06
yTI/1eBOIOPO/aXx.

OcHOBHbBIE  TIO/IOKEHWSI TEOPUM XUMMUECKOro CTpoeHHsi bBytiepoBa.  BaseHTHOCTE.
CrpykTypHble (oOpMyJsibl — TOMHble W COKpaléHHble. [IpocTbie (oguMHapHBIE) W KpaTHbIe
(ZBOMHBIE ¥ TPOMHBIE) CBSI3U. MI30Meph! U n3o0Mepus. B3auMHoOe BiiMsiHUE aTOMOB B MOJIEKYJIe.

HemoncTparmu. Hekotopsle o01iyie XuMU4yecKrie CBOMCTBA OPraHMUeCKHX BeIeCTB: X TOPeHHe,
TUiaBieHre U obyrivBaHue. Mozenu (11apocTep>kHeBble U 00bEMHBIE) MOJIEKYJl OPraHUYeCKHX
coeZIMHEeHMI pa3HbIX KiaccoB. Ornpe/iesieHre 3/1eMEHTHOT'O COCTaBa OpPraHUYeCcKUX CoeMHeHUH

JlabopatopHble  ombIThl.  V3roToBneHwe — Mofeseld  OpraHUYeCKUX
coenvHeHUU. TeMa 2. YT1€BoA0pOAbI U UX MPUPOHbIE UCTOUHUKM (12 u)

[IpenensHble yrneBogopozbl. Askanbl. Ornpesenenuve. ['omosornueckuy psifi ankaHOB U €ro
obujasi dopmyna. CTpyKTypHas u30oMepusi yrjepofHoi Lernu. Pagumkanel. HomeHknartypa
aZKaHOB. XUMHYeCKre CBOMCTBA a/IKaHOB: FOPeHUe, peakluy 3aMelleHus1 (raJoreHrpoBaHue),
peakliys pas3/iokKeHus: MeTaHa, peakLjys JeruipupoBaHus 3TaHa.

HenpenenbHble  yrieBofopofbl. AJikeHbl. JOTwWieH. [‘oMonorvuueckuid psifi  a/JKeHOB.
Homenknarypa. CtpykrypHass u3omepus. [IpombllliieHHOe TO/yyeHHe ajKeHOB: KPEeKWHI U
JeTUAPDUPOBaHWEe ajKaHOB. Peakiusi fAerwjparaljud 3TaHOja, KaK J1abopaTOpHBIA Crocob
MOoAydyeHUs1 3TWleHa. Peakuuu T1ipucoefuHeHUs: TujpaTalys, TUporajoreHupoBaHue,
rajioreHuposanue, noauMepusauuu. IIpaBuno  MapkoBHUKOBA. OKHC/IeHUMe — aIKeHOB.
KauecTBeHHbIe peakliuu Ha Hellpe/e/ibHble YI/1eBOAOPO/bL.

Ankaguenbl. Kayuyku. Homenknarypa. ConpsokéHHble aueHbl. byrtaguen-1,3, usompes.
Peakiusi JlebesmeBa. Peakiyu ripucoefvHeHUs anKajueHOB. Kayuyku: HaTypasbHBIH,
cuHTeTHUecKue (OyTaZieHOBBIN, U30TIPEHOBBIN). Bynkanu3sanus kayuyka. Pe3rHa. D60HUT.

Ankunpl. OO1miasi XapakTepyucTHKa romosioruueckoro psiga. Crioco6pl 06pa3oBaHusl Ha3BaHUM
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dJIKMHOB. XumMmnueckue CBOMCTBA dlleTHh/IeHa: ropexHue, peaKuuu MnprucoearHeHUs:
rnaporajioreHupoBaHue, rajioreHMpoBaHue, ruipaTalus (peaKL[I/IH quepOBa), — €ro IoJjiy4yeHue
" TIpUMEHEHUE. BI/IHI/IJ'IXJ'IOPI/I'E[ " €ero rnojmmMepusalud B IOJIMX/IOPBUHNUIIL.



Apensl. BeH3o:, Kak rpe/icTaBUTe/lb apOMaTUYeCKUX yreBoA0poioB. CTpoeHHe ero MOJeKy/bl
M CBOWCTBa (U3MUecKhe M XUMHYECKHe CBOWMCTBAa: TOpeHWe, peakluu 3aMellleHus —
rajoreHMpoBaHue, HUTpoBaHue. [loyueHue U puMeHeHre GeH3oi1a.

[Tpupozanbii U monyTHeIM rasel. CocTaB NMpUpoAHOro rasa. Ero HaxoxzaeHve B IpUpofe.
[IpermyiijecTBa NMPUPOAHOTO ra3a Kak TOMJIMBA. XUMHUUecKasi repepaboTKa NMPHUPOAHOro rasa:
KOHBepcHs, nupo/n3. CUHTe3-ra3 U ero pyuMeHeHue.

[ToryTHbIe Ta3bl, UX cocTaB. [lepepaboTKa MOMYyTHOTO ra3a Ha (pakKlMU: CyXOW Ta3, MpOIiaH-
OyTaHOBasi CMeCh, ra30BbIii O€H3UH.

Hedtb u criocobsl eé mepepaboTtku. CoctaB HedTH U eé mepepaboTka: MeperoHka, KpeKHHT,
pucdopmunr. HedrernpoaykTsl u ux mnosydyeHue. [ToHaTHe 00 OKTaHOBOM umC/ie. XUMHUECKUEe
CIoCOOBI TOBBILIIEHHS KauecTBa OeH3MHa.

KameHnHbIit yroJjib 1 ero HepepaﬁoTKa. KokcoraHue KaMeHHOTr 0 YIjid U €ro MpPOAYKTHI: KOKCOBBIH
ra3, daMMnad4dHas BOJ4d, KaMeHHOYTOJ/IbHasA CMOJId, KOKC. FaBI/ICl)I/IKaL[I/IH KaMeHHOI'O yTJid.

HeMoHcTpanmu. I'opeHue mnpefie/IbHbIX U Helpee/bHbIX YIJIeBOLOPOZOB: MeTaHa, 3TaHa,
atletineHa. KauecTBeHHble peakiud Ha Hempeje/bHble YIeBOAOPOAb: 0becijBeurBaHNe
3TWIEHOM U alleTW/IeHOM pacTBOPOB TlepMaHraHaTa Kaiusi U OpomHOlN Bozbl. OTHoOIIeHUe
OeH3onma K OSTHUM OKdAcUTensiM. [leruaparauyst STaHona. ['uapomm3 kKapbuja KasbLius.
Konnekuun «Hed1b 1 HedTenpoayKThl», «KaMeHHBIM yroib U MPOAYKTHI €ro TMepepaboTKu»,
«Kayuyku». Kaprta nosiesHsIx Uckoraemsix P®.

JlabopartopHbie ombiTel. OOHapy’>keHHe TPOJYKTOB TropeHus cBeud. VccremoBaHue CBOMWCTB
KayuyyKOB.

Tema 3. Kucnopos- v a3oTcozepykaiijue opraHuyeckre coefiuHenusi (14 u)

Opnoatomuble  criuptel.  Omnpegenenve.  @DyHKUMOHa/NIbHAsg  TI'MAPOKCWIbHAs — Ipymnia.
l'omonorvueckuii  psii TNpefie/ibHbIX  OJHOATOMHBIX — COMPTOB. VI30Mepusi  MOJIOXKEHUs
(byHKLMOHaIBHOM rpynnbl. BojoposHas cBs3b. XMMUYeCKHe CBOWCTBA CIMPTOB. AJibJlerujHas
rpymmna. Peakuus sTepudukauyy, ciaoxssle 3¢upbl. [IpriMeHeHwe cnupToB. /[lelicTBUe
MEeTUJIOBOT'O U 3TU/IOBOI'O CIIMPTOB Ha OPraHU3M YesIoBeKa.

MHoroatomMHble CIUPTHI. DTWIEHIVIMKO/b, KaK INpe/iCTaBUTe/b JBYXaTOMHBIX U IJIMLIEPUH, KaK
Tpe/iCTaBUTe/Ib TPEXaTOMHBIX CIIMPTOB. KauecTBeHHasl peakijsi HA MHOIOATOMHbIe CIIMPTHI, UX
CBOMCTBA, MoJiyyeHue 1 ipuMeHeHue. [Toustre 06 anTudpusax.

®enosn. CTtpoeHue, MosiyueHHe, CBONMCTBA M NpuMeHeHUe QeHosia. KauecTBeHHBIe peakiMy Ha
(deHon. B3avMHoOe B/MsiHUE aTOMOB B MOJIEKy/1e (peHoJIa.

Anbperuzibl ¥ KeToHbl. PopManbAerus v aljeTanberi, Kak TpeCTaBUTe/d albJeTui0B, COCTaB
vx MosieKy/. @yHKIMOHaMbHasi KapOoHUbHas rpyTma. KauecTBeHHbIe peaKluy Ha abAerubl.
CpoiicTBa, TIO/NlyuyeHHMe W TNpuUMeHeHWe (Qopmanbaeryja U aleTanbAerdja. Peakiuu
MOIMKOHAeHcaluu AJist popmanbaerdja. [loHsiTue o KeToOHax Ha pUMepe alleToHa.

Kapb60oHOBbIe KUCTIOTBI. ['OMOIOTHUeCKUit Psifi TIpe/Ie/TbHbIX O[HOOCHOBHBIX KADOOHOBBIX KUCJIOT.
JKupHble KapOOHOBBIE KHC/IOTHL. XUMHUUYEeCKWe CBOWCTBA KapOOHOBBIX KHUC/OT. [losmyueHue u
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NIpUMeHeHre MypaBbUHOM U YKCYCHOW KHCJIOT.

Cnoxsble 3¢upsl. JKupbl. Peakuus stepudukanuu. Craoxsbsle 3¢upbl. Kupbl, UX COCTaB U
rUiposin3 (KUCIOTHBIN U 11ie/IouHoM). Mbina. ['MipupoBaHue >KUPOB.

YrneBoapl.  YrieBoAbl. MoHocaxapuzpl. ['moko3a  Kak  anbgerugocnupt.  CopOwr.
MoJsiouHOKHC/I0Oe U CrUpTOBoe  Opoxkenue.  dotocuHre3.  Iucaxapugel.  Caxaposa.
[Tonvcaxapupl: Kpaxmarl, LieJ/I/Tr0/103a.

AMUHBI. AMI/IHOFPYHH(:L AMUHBI rnpeaejbHbie 1 apOMdTHYECKHE. AnnnuH. HO]’IyT-IEHI/Ie dMHHOB.
PeaKL[I/IH 3uHMHA. XMMUYeCKre CBOHCTBA U MpUMEHEHHWE aMHUHOB.

AMUHOKUCIOTBL. AMUHOKUC/IOTBI, COCTaB HX MOJIEKYJl W CBOMCTBA, KakK aM(OTepHbIX
OpraHUYecKMX COeJVHeHWH. [ /MIMH, Kak [pefcTaBUTeb aMHUHOKWCIOT. IlonyueHue
TMOJIMIIETU/IOB peakLjel MoMMKoHeHcaluy. [TonsTHe 0 menTHHON CBA3M.

Benku. CrpoeHue MoseKyn O0elKOB: TiepBHUHAas, BTOPUYHAs W TPETUYHAsi CTPYKTYPBHI.
KauecTBeHHBIe peakuy Ha OesiKy, UX THPOJN3, eHaTypaLus 1 buonornyeckue GpyHKIWM.

HemoHctpatmu. [losyueHuWe anbZieryu/ioB OKWC/IeHHWEM CIUPTOB. KauecTBeHHasi peakiysi Ha
MHOT'OaTOMHbIE€ CITUPTHL. 3aBUCUMOCTh DPAaCTBOPUMOCTH ¢eHoma B BOZe OT TeMIlepaTyphbl.
B3aumoetictBue ¢ 6poMHOI Bogoi U xyopuoM xese3a(Ill), kKak KaueCcTBeHHbIe peakIMU Ha
denos. Peakiiuy cepeOpsIHOTO 3epKajia M CO CBeXKEToJyueHHbIM ruapokcuzoMm menu(Il) mpu
HarpeBaHWH, KaK KaueCTBEHHbIe peaki[MM Ha asbAervbl. OOpasibl MypaBbUHOW, YKCYCHOM,
MaJIbMUTUHOBOU 1 CTEAPUHOBOU KHCJIOT U UX PACTBOPUMOCTE B BOjle. AJTb/IerH/IHbIe CBOMCTBA U
CBOMCTBA MHOTOATOMHBIX CITUPTOB TIJ/IIOKO3bI B peakuud C rugpokcugom wmeau(Il).
Wpentudukanms kpaxmasna. KauecTBeHHbIe peaki[uy Ha OesKHu.

JlabopaTopHble ombiThl. CpaBHeHMEe CKODOCTH HWCIapeHWsi BOJbl M 3TaHOoja. PacTBOPUMOCTH
I/IMLepUHa B BoZle. XMMUUECKUe CBOMCTBA YKCYCHOW KUCIOTHL. OmnpesenieHre HempeenbHOCTH
pactutenbHOro Macna. VaeHThdukanusi Kpaxmana B HEKOTOPBIX TPOAYKTax MUTaHUS.
N3rotoBneHne KpaxmaibHOTO Kielictepa. M3rotoBneHwe Mojeneil MOJeKyJl aMUHOB.
N3rotoBnenue Mozeny MoJIeKy bl TJULUHA.

IIpakTrueckas pabora. VpeHTndUKays OpraHUYeCcKux
coequHeHnd. Tema 4. Opranuueckast XuMusi 1 o61iectso (5 u)

BuorexHosorusi. Ileproabl eé pas3BuTus. Tpu HaripaB/ieHWs OHMOTEXHOJIOTHM: TeHHas (Wiu
reHeTHUeCKasl) UHKeHepHsi; KJIeTouHasi WH)KeHepusi; Ouosiorndyeckasi UHxeHepus. ['eHeTHUeCKu
MoauduupoBaHHble opraHusmbl (I'™MO) u TpaHcreHHasi TmpoAykuusi. KioHupoBaHue.
Vimmo6umi3oBaHHbIe (hepMeHThI U MX TIPUMeHeHHe.

[Momumepsl. Knaccudukaiusi momiMepoB. McKyccTBeHHbIe TIOTMMEDHI: TIe/UTyJION/ ], arleTaTHbIN
171K, BUCKO3a, LiesiodaH.

CuHTeTHUeCKUe MMOJINMeEPLI. HOJ'[I/IMepI/IBElL[I/ISI N TOJTMKOHJEeHCalMsA, KaK CII0COOBI MoJs1iyueHud
MMoJINMepOB. CuHTeTUUeCKHEe Kay4yKH. HO]’[I/ICTI/IPOJI, TECbﬂOH N TIOJIMBUHU/IXJIOPHU[, KdK
MnpeacTaBUTE/IN I1JIaCTMACC. CuHTeTUUeCKMe BOJIOKHA: KallpoOH, HaﬁﬂOH, KeBJ1dp, JIaBCdH.



HemoHcTpatmy. Kosnekiuy KayuyKoB, M1acTMacc, CHHTeTHYeCKUX BOJIOKOH U U3Ze/TUi U3 HUX.
depMeHTaTUBHOE pa3/ioXKeHHe TepOKCHa BOZAOpPO/a C TOMOIIIbI0 KaTanas3bl CBe)KeHATEPThIX
MODKOBH WM KapTodes.

Ha6opaToprle onbIThl. O3HakKOMJ/IEHUE C KO/UVIEKIUAMH KdY4YYKOB, IIACTMACC U

BOJIOKOH. [IpakTuueckasi pabora. Pacro3HaBaHue 1j1acTMacc ¥ BOJIOKOH.

Pe3epBHoe Bpems (2 u)

TEMATNYECKOE INTAHUPOBAHME I10 ITPEAMETY

Ne | Ha3BaHue pa3zgena, TeMbl KonuuectBo | OnekTpoHHble (1judpoBbie)
n/m 4yacoB obpa3oBaTesibHbIe PeCypChl
1 Tema 1. IIpeameT opraHuueckou XUMHH. | 2
Teopus CTPOeHUs OpraHUYecKux
coeavHeHn A.M. BytiepoBa (2 u)
2 TeMa 2. YT/1eBOA0pPOAbI U UX NIPUPOJHBIE | 12
HCTOYHUKHU
3 Tema 3. Kucsiopog- u asorcogepsxaigue | 14
OpraHhvecKre CoeJUHeHUs
4 Tema 4. Opranuueckasgs XWMHA M | D
00111eCTBO
5 Pe3zepBHOe Bpemst (2u) 2
6 Utoro 35

KAJIEHJAPHO-TEMATHUYECKOE IVTAHUPOBAHMUE I10 ITPEJIMETY

Ne | Ha3Banue pa3pea, TeMa ypoka Ko/muecrBo | /laTa no nyiany
n/n 4acoB
Tema 1. Ilpegmet oprannueckor xumuu. Teopus cTpoeHusi O praHuYecKux coefHeHnu A.M.
Byrtnepoga (2 u)

1. | IIpeameT opraHMUeCcKol XUMHUU. 1 bubmiorteka LJOK
https://m.edsoo.ru/7f413034

2. | OCHOBHBbIE TIOJIO’KEHUSI TEOPUU XMMHUUECKOTo cTpoeHus | 1 bubmiorteka LJOK

A .M. ByTtnepoga. https://m.edsoo.ru/7f413034
Tema 2. Yr/1eBoA0pO/bl M X IPUPOAHBbIE HCTOUHHMKH (12 1)

3. | AnKaHbl. 1 bubmoreka LJOK
https://m.edsoo.ru/7f413034

4. | AnkaHsl. 1 bubnuoreka LIOK
https://m.edsoo.ru/7f413034

5. | A/KeHbl. 1 bubnuoreka LIOK

https://m.edsoo.ru/7f413034




6. | ANKeHbI. 1 bubnmmoreka LJOK
https://m.edsoo.ru/7f413034
7. | Ankaguensl. Kayuyku. 1 bubmoreka IIOK
https://m.edsoo.ru/7f413034
8. | ANKUHBL 1 bubmoreka LJOK
https://m.edsoo.ru/7f413034
9. | ApeHsbl. 1 bubmoreka LJOK
https://m.edsoo.ru/7f413034
10. | [IpupopHsbIii ras. 1 bubnuoreka LIOK
https://m.edsoo.ru/7f413034
11. | HedTb u criocobsl ee riepepabOTKH. 1 bubmoteka LIOK
https://m.edsoo.ru/7f413034
12. | KaMeHHbIi yronb U ero nepepadoTka. 1 bubmoteka LIOK
https://m.edsoo.ru/7f413034
13. | IToBTOpeHMe U 06061eHMe. 1 bubnuoreka LIOK
https://m.edsoo.ru/7f413034
14. | KonrposbHas padorta Ne 1 «Teopust cTpoeHust 1 bubmoteka LJOK
opraHuueckux coefuHenuii A.M. ByTtnepoga. https://m.edsoo.ru/7f413034
YTJ1eBOLOPOJbI».
Tema 3. Kuciopoj- u a3oTcofepxaiiye opranuueckue coeguHeHus (14 u)
15. | OgHOaTOMHBIE CIIUPTBI. 1 bubmoteka LIOK
https://m.edsoo.ru/7f413034
16. | OgHOATOMHBIE CIIUPTBL. 1 bubmioteka LIOK
https://m.edsoo.ru/7f413034
17. | MHoroaroMHble CIIUPTHI. 1 bubmmroteka LJOK
https://m.edsoo.ru/7f413034
18. | ®eHos. 1 bubmioteka LIOK
https://m.edsoo.ru/7f413034
19. | Anbaerujsl. 1 bubnuoreka IIOK
https://m.edsoo.ru/7f413034
20. | KapboHOBbIE KHC/IOTHI. 1 bubmioteka LIOK
https://m.edsoo.ru/7f413034
21. | Cnoskuble 3¢upsbl. 2Kuphbl. 1 bubmoreka LIOK
https://m.edsoo.ru/7f413034
22. | YrieBopbl. 1 bubmoreka LJOK
https://m.edsoo.ru/7f413034
23. | AMUHBI. 1 bubmoreka LJOK
https://m.edsoo.ru/7f413034
24. | AMUHOKUC/IOTHI. besku. 1 bubnuoreka IIOK
https://m.edsoo.ru/7f413034
25. | 'eHeTryeckas CBsI3b MeX/Y K/lacCaMy OpraHU4YeCcKux 1 bubmoteka LIOK
COeJMHEeHNH. https://m.edsoo.ru/7f413034
26. | IIpakTHueckas pabora Ne 1 «VaeHTHDUKALVS 1 bubnuoreka LIOK
OpraHUYeCcKUX COeJUHEeHU» https://m.edsoo.ru/7f413034
27. | loBTOpeHue 1 0600IIIeHNE. 1 bubmoteka LIOK
https://m.edsoo.ru/7f413034
28. | KonrposibHasa padorta Ne 2 «Kuciopoa- u 1 bubmmoreka IIOK
a30TcojiepyKalle OpraHuyecKue CoeMHEeHUs». https://m.edsoo.ru/7f413034
Tema 4. Opranuueckasi XumMusi ¥ 00mectso (5 )
29. | buorexHoJsorus. 1 bubnuoreka IIOK

https://m.edsoo.ru/7f413034
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30. | [Tonumepsl. 1 bubmoreka [IOK
https://m.edsoo.ru/7f413034

31. | CuHTeTHYeCKye NOoUMepHI. 1 bubmioTeka LIOK
https://m.edsoo.ru/7f413034

32. | IIpakTuueckas padora Ne 2 «Pacro3HaBaHHe 1 bubmoteka LIOK
TJIACTMAcC ¥ BOJIOKOH». https://m.edsoo.ru/7f413034

33. | IToBTOpeHue 1 06006IT[eHKE KypCa. 1 bubmoreka LJOK
https://m.edsoo.ru/7f413034

Pe3epBHoe Bpems (2 u)

34. | IToBTOpeHue 1 0600IT[eHUE KypCa. 1 bubmoteka LJOK
https://m.edsoo.ru/7f413034

35. | ITogBegeHre UTOTOB yueOHOTO roja. 1 bubmoteka LJOK

11 gaacc (34y; 1u. B Hegemto)

Teopernueckyne 0CHOBbI XUMHH

BakHenime XxyMyUuyeckye MOHATUS Y 3aKOHbl. XMMHYECKUM 371eMeHT. ATOMHBIM HOMep.
Maccosoe uncio. Hykmapel. Paguonyknuzel. M130TorBbI.

3aKOH COXpaHeHHsl MacChl BellleCTB. 3aKOH COXpaHeHHs U NpeBpallieHus SHepruu. [JedexT
Macchl.

[Teprosyyecknid 3akoH. OJleKTPOHHass KoH(urypauus. ['paduueckasi 371eKTpOHHas
¢dopmysna. PacnipesiesieHre 37€KTPOHOB B aTOMax 3JIEMEHTOB MasibiX W OOJBLIMX TIEPUO/IOB, S-,
p-, d-, f-anemenThl. JlaHTaHOWJbl. AKTHUHOM/BL. VICKyCCTBEHHO TIO/y4YeHHble 3/1eMEHTHI.
BanenTtHoCTb. BaneHTHbIe BO3MOXXHOCTH aTOMOB. Bojopo/iHbIe coeiMHEeHNS.

Crtpoenue BemjectBa. VMoHHas cBsisb. KoBasieHTHast (To/sisipHasi M HeNOJIsSIpHasi) CBSi3b.
OnekTpoHHas (popMysia. MeTannnueckas cBs3b. BopoposiHas cBs3b.

'nbpugu3anys aTOMHBIX opOuTasei.

Kpucramnibl: aToMHble, MOJIeKY/IsIpHbIE, HOHHBIE, MeTa/yIn4yecKre. DyleMeHTapHas suelika.

[Momamopdusm. [TonumopdHble Mogudukauyu. Annotponus. M3omepus. ['omosorus.
XUMHUUECKUI CHHTe3.

Xumuyeckue  peakuudud. OKUCIUTeNBHO-BOCCTAHOBUTE/IbHBIE — peakuuu.  Peakumu
pasyioKeHus, COeAVHEHHUs, 3amellleHus, oOMeHa. OK30TepMHUeCKMe U SHOTepMUYecKue
peakiu. OOpaTtumble U HeoOpaTumble peakiyu. TerioBod 3¢¢ekT peakium. 3akoH [ecca.
Tepmoxumuueckue ypaBHeHus1. Teriora obpa3oBaHusi. Teryiota cropaHus.

CKOpOCTb XMMWUECKOM peakliii. AKTUBAPOBAHHBIN KOMILIEKC. 3aKOH [IeMCTBYIOLMX Macc.
KuHeTnueckoe ypaBHeHUe peakLUy.

Xnmuueckoe paBHoBecue. [1puniun Jle HlaTtensbe.

PactBopsl. [ucnepcHble cructeMbl. PacTBopbl. ['pyboauciepcHbie crcTeMbl (CyCTieH3ud U
smyJsibcun). KomongHele pacTBOpHI (30/11). A3P030JIH.

Crnioco6bl BbIpa)KeHHsI KOHLIEHTPALIMK pacTBOPOB. MoJisipHasi KOHLIeHTpaLys (MOJISIPHOCTB ).

ONeKTpONUThIL. JneKTponuThueckas auccormauys. CreneHp auccouyanuu. KoHcTtaHTa
muccouuanyu. BogopoaHblii mokasaTesb. Peakiiiyi HIOHHOTO oOMeHa.

I'mpponus opraHnuecKrx BelecTB. 'naponus comnei.

OneKTpoXUMUUeCcKre peakliui. ['asbBaHUUeCKHM 37eMeHT. OJeKTpoAbl. AHoj. Karog,.
AkkymyasTop. TONIMBHBIN 3/1eMEHT. DJIEKTPOXUMMUSL.

Psp cTaHfapTHBIX 5/1€KTPOJHBIX IOTeHIManoB. CraHAapTHble ycaoBUs. CTaHAAapTHBIA
BOJOPOAHBIN 37IEKTPO/.

Kopposus Metannos. XuMuyeckasi U 3/1eKTPOXUMUUYECKast KOPPO3USl.

OneKTpoJn3. DJ1eKTPOJ/IM3 BOSHBIX PACTBOPOB. DJIEKTPO/IM3 PaCIl/IaBOB.

Heopranunueckas Xxumus
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Mertasnibl. CriocoObl MoTy4yeHust MeTasioB. Jlerkve U Tsokéble MeTaslbl. JIerkoriaBkue 1
TyrorviaBKkue mMetasibl. MeTta/uinueckue 3yeMeHTbl A- U b-rpynn. Meas. LluHk. Turad. Xpom.
JKeneso. Hukenb. ITnatuHa. CrutaBbl. Jlerupytoiue no6aBku. UépHble MeTas/uibl. LIBeTHBIe
MeTa/uibl. UyryH. Crass. JlernpoBaHHbIe CTa/lIN.

OKcuabl ¥ THAPOKCH/bI MEeTasl/IOB.

Hemetansbl. [IpocTeie BelljlecTBa — HeMmeTas/uibl. Yriepod. Kpemuwuii. A3ot. ®Pocdop.
Kucnopog. Cepa. @top. Xnop.

KucnotHele okcuzpl. Kucnopogcogepskamye KucioTel. CepHasi KUC/I0Ta. A30THasi KHUC/IOTA.
BogopogHsbie coejuHeHUsI HeMeTaslIOB.

['eHeTnuUeckasi CBSI3b HEOPraHUUYECKUX U OPraHUYeCKHX BeleCTB.

XuMMSA U )KU3Hb

XrMHUUeCcKasi TPOMBIIIEHHOCTb. XMMHAUYeCKasi TeXHOIOTUsl. XMMHAUYeCKOr0 3arpsi3HEeHUSI.

JleMoHCTpanum.

* Mogenu UOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX U META//THYECKHUX KPUCTa/VIMUeCKUX
PeLIéTOK.

¢ Mogenu MOeKy/1 U30MEPOB ¥ TOMOJIOTOB

* Pa3nuuHble TUIBI XUMUUECKUX peaKLUii, BUAEeO0OMbITHI TI0 OPraHUueCKOW XUMHUU.

e (OOpa3ibl MeTaJITIOB U UX COeIMHEHUH, CIIJIaBOB.

¢ BsaumogeicTBUe MeTasyIOB C KUC/IIOPOZOM, KAC/I0TaMH, BOJOM.

¢ Jloka3aTe/lbCTBO aM(OTEPHOCTH a/IFOMUHUS U €r0 TUAPOKCH/A.

¢ BsaumogeicTBUe MeJiy 1 >Kejie3a C KUCI0PO/J0M; B3auMO/|eCTBUE MeJIU U JKeJie3a C
KUCJI0TaMU (CepHasi, COJsiHast).

¢ [lonyuenue ruapokcuoB Meau (1) u xpoma (L), okcuga meu.

* BsaumogeicTBUe OKCUJ0B U FM/IPOKCU/I0B METAIJIOB C KUC/IOTaMHU.

e Jloka3aTe/qbCTBO aM(oTepHOCTH coenrHeHu xpoma(lll)

e (OOpas3liibl HeMeTaJUIoB.

e Mo/enu KpyUCTa/JIMyecKUX peléToK anmMasa v rpadmura.

¢ [lonyueHve amMmMuaka U XJIOPOBOZOPOJA, pacTBOpeHME HX B BOJe, [0Ka3aTe/bCTBO
KUCJIOTHO-OCHOBHBIX CBOWCTB 5TUX BelL[eCTB.

e (CkuraHue yrjisi U cepbl B KHUCIOPO/Je, OIpejiesieHe XUMUUeCKUX CBOWCTB TIPOAYKTOB
cropaHusi. BsauMmopeiicTBHe C Me[bl0 KOHL[EHTPUPOBAHHOW CEPHOW  KHWCJIOTHI,
KOHI[eHTPUPOBAHHOM M pa30aB/ieHHON a30THOM KHUC/IOTHI.

e (OOG6pa3iibl Cpe/iCTB OLITOBOM XMUMHH, UHCTPYKIIMU T10 UX TPUMEHEHHMIO.

JIaGopaTopHbIe OMbBITHI.
1. V3yueHue BIUSIHUS PA3/IMUHBIX ()aKTOPOB Ha CKOPOCTb XUMUUECKUX PeaKL|ii
OrnpeiesieHye peakivy Cpe/ibl YHUBEPCAIbHBIM UHUKATOPOM.
3. T'mpponu3s conen.

N

IIpakTHUYeckue padoThI
1. IlpuroTossieHHe paCTBOPOB C 3a/laHHOU MOJISIPHOM KOHLIEHTpaLen».
PemieHne skcriepMeHTabHbIX 3a7iau 110 TeMe «MeTansib»
3. PellleHre 5KCNIePUMEHTA/IBHBIX  3a/1a4d 1o TeMe «HemeTasiib»

N

TEMATHUYECKOE IVIAHUPOBAHUE

pasjesn | TeMa yacoB | [Ipaktuu. | KOHTpOJIBH.
[ToBTOpeHue Kypca 10 Kn 1

1 Teopernueckue 0CHOBbI xumuu (19u) 19 1 1
1.1 Baxuelimye XuMAYeCKrie TIOHSTHS ¥ 3aKOHbI 4
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1.2 Ctpoenue BeljecTsa 3

1.3 XvmMuyeckue peakLiuiu 3

1.4 PactBOpBI 5 1

1.5 DyieKTpoXMMHUYeCKHe peakLiu 4 1
2 Heopranuueckasi xumus 11 2

2.1 Metasuibl 6 1

2.2 HemeTasubl 5 1 1
3 XuUMHA U )KU3HD 3
Ntoro 34 3 2

TEMATNYECKOE INIAHUPOBAHUE

Ne | HavmeHoBaHue pasziesioB U TeM IIPOrpaMMbl KomuecTtBo | OnekTpoHHBIE (umdpoBbie)

n/n YacoB obpa3oBaTesbHbIe PeCypChl

1 [ToBTOpeHue Kypca xumuu 10 Kiacca 1 Bubmoreka OOK

https://m.edsoo.ru/7f4159f6
1. TeopeTnuecKkue 0CHOBBI XUMHH (19u)
1.1. BaxxHeHInue XuMUUeCcKue MOHATUA U
3aKOHBI (4 u)

2 XYMHYeCKUr 3/1eMeHT. Hyxmagpr. | 1 Bubnuoreka LIOK
M30TONBI. 3aKOHBI COXpPaHEHWUsI MacChl U https://m.edsoo.ru/7{4159f6
5HEpPryvy B XMMHUHU.

3 [Mepuopnueckuii 3akoH. Pacripezpenenue | 1 bubnmoreka LIOK
5/IEKTPOHOB B aTOMAax 3/IEMEHTOB MaJIbIX https://m.edsoo.ru/7{4159f6
OOJBIINX TIePUO/IOB.

4 [TonokeHre B TmepuoAnuYecKoil cucreme | 1 bubmoTeka OK
BOAOpOAa, JIAHTAaHOWJOB, aKTUHOWAOB U https://m.edsoo.ru/7f4159f6
HCKYCCTBEHHO I10/TyUYeHHBIX 3/IEMEHTOB.

5 BajleHTHOCTb U BajIeHTHBIE BO3MOXXHOCTH 1 Bubnoreka LIOK
aTOMOB https://m.edsoo.ru/7f4159f6
1.2 Ctpoenue BemecrBa (3u)

6 OcHoBHbIe BU/IbI XUMUUYECKOU CBSI3U. 1 BubnroTeka LIOK
VloHHas ¥ KOBaJ/ieHTHas https://m.edsoo.ru/7f4159f6
cBa3b.Meta/nueckas cBa3b. BogopoaHas
CBSI3b.

7 [IpocTpaHCTBeHHOE CTPOEHUe MOJIeKY/I. 1 Bubnuoreka LIOK

https://m.edsoo.ru/7f4159f6

8 Crpoenue kpuctannos. Kpucranmueckue | 1 Bbubnmoreka LIOK
petnéTku. [IpuurHBI MHOTOO0pa3sus https://m.edsoo.ru/7f4159f6
BellleCTB.

1.3 Xumuueckue peaknui (3 1)
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9 Knaccudukaiysi XuMUYeCcKrUxX peakLyi. Bubmmoreka LIOK

https://m.edsoo.ru/7f4159f6

10 | CkopocTtb xumMHueckux peakimi. Karamms. Bbubnuoreka LIOK

https://m.edsoo.ru/7f4159f6

11 | Xumuueckoe paBHOBeCHe U yCJIOBUS €T0 BubmoTeka LHOK
CMeIlIeHusl. https://m.edsoo.ru/7f4159f6

1.4. | 1.4 PacTtBoOpHI (5 4)

12 | lucriepcHble CUCTEMBI. Bubsroreka LIOK

https://m.edsoo.ru/7f4159f6

13 | Cnocobsl BBbIPA)KEHHSI KOHILIEHTpaLH Bubmoreka OK
pacTBOpOB. https://m.edsoo.ru/7f4159f6

14 | Tlpaktuueckasi pabora 1 «IIpurororieHue BubnmoTeka LIOK
pPacTBOPOB  C  3aJlaHHOM  MOJIIPHOM https://m.edsoo.ru/7f4159f6
KOHLIeHTpaLreii».

15 | DnexrponuTHueckas JVICCOL[ALIMSI. BuboTeka LIOK
BoZopoJHbIii  TIOKa3aTesib. Peakuyu https://m.edsoo.ru/7f4159f6
WOHHOTO 0OMeHa.

16 | T'uapomu3 OpraHuYeCcKUx u BubmoTeka LIOK
HeOpraHUueCKUx CoeUHeHUH. https://m.edsoo.ru/7f4159f6
1.531ekTpoxumMuueckue peakium (4 1)

17 | XuMHU4ecKue WCTOUYHUKK  TOKa. Psp Bbubnuoreka LOK
CTaH/APTHBIX 3/IeKTPO/HBIX TOTEHLAAJIOB. https://m.edsoo.ru/7f4159f6

18 | Kopposust MeTanioB U eé npefyrpex/eHue. Bbubnuoreka HOK

https://m.edsoo.ru/7f4159f6

19 | Dnekrponus. Bubnmoreka LIOK

https://m.edsoo.ru/7f4159f6

20 | KonTposibHasi pabora 1 1o Teme Bubnuoreka LIOK
«TeopeTrueckre OCHOBBI XUMUM» https://m.edsoo.ru/7f4159f6
Heopranuueckas xumus (11 u)

1.1. MeTabi (6 1)

21 | O6mjass  XapakTepUCTHKA M CIIOCOOBI Bubmoreka LIOK
T0JTy4YeHHsl MeTaJlJIoB. https://m.edsoo.ru/7f4159f6

22 | O630p MeTa/UTHUeCKUX 371eMeHTOB A- U b- BubsoTeka LIOK
TPYIIIL. https://m.edsoo.ru/7f4159f6

23 | Megp. Lunk. Turtan. Xpom. JKeneso, BubnroTeka LIOK
HUKe/Ib, T/IaTUHA. https://m.edsoo.ru/7f4159f6

24 | CruiaBbl MeTasIIoB. Bubnmoreka LIOK

https://m.edsoo.ru/7f4159f6
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25 | OKcuApl ¥ TUAPOKCH/IbI METAILJIOB. Bubmmoreka OK

https://m.edsoo.ru/7f4159f6

26 | TlpakTuueckasi pabora 2  «PeleHue bubmoreka LIOK
SKCIIepUMEHTANbHBIX ~ 337lau [0  TeMe https://m.edsoo.ru/7f4159f6
«MeTasibl».

1.2 Hemetamnsi (5 )

27 | 0O630op  Hemera/ioB.  CBolicTBa U Buboreka LIOK
MIpUMeHEeHHe BaKHEMIITMX HeMeTasl/IoB. https://m.edsoo.ru/7f4159f6

28 | O6mas XapaKTepPUCTHKA OKCHJIOB BuboTeka LIOK
HeMeTaJl/IOB u KUCJIOPOCOAeprKalux https://m.edsoo.ru/7f4159f6
KUCIOT. OKUC/IUTeTbHbIEe CBOMCTBA CEPHOU
u a30THOM KUCJIOT. Bogopoznsie
coeZIMHeHUsI HeMeTaJlJIoB.

29 | T'eHeTHUeCKasl CBSI3b HEOPTAaHUUECKUX U bubnuoreka OOK
OpraHUYeCKHX BeIIeCTB. https://m.edsoo.ru/7f4159f6

30 | IpakTtuueckass pabora 3  «PereHue BubmoTeka IHOK
SKCIIepUMEHTA/IbHbIX ~ 337lauy [0 TeMe https:/m.edsoo.ru/7f4159{6
«Hemetanbl».

31 | KonrposibHas pabora 2 710 TeMme Bubsinoreka LIOK
«Heopranuueckasi Xumusi». https://m.edsoo.ru/7f4159f6
XUMHSA U KU3HB (3 1)

32 | XuMus B TIPOMBIIUIEHHOCTH. [TpUHIUIIBI Bubmoreka 1IOK
XUMHUYECKOTO  TPOM3BOACTBA.  XHUMHUKO- https:/m.edsoo.ru/7f4159f6
TeXHOJI0TUuecKue TIPUHLIATIBI
MIPOMBIIJIEHHOTO TOJyYeHUsI MeTaslJioB.

[Tpon3BOACTBO UyryHa U CTasIu.

33 | Xumuss B OBITY. XuMHueckas Bubnmoreka ITOK
TIPOMBIIIIJIEHHOCTb ¥ OKPY’Karolijast Cpe/ia. https:/m.edsoo.ru/7f4159f6

34 | UtoroBeli ypok no Kypcy xumuu 11 Knacca. Bubnmoreka LIOK

https://m.edsoo.ru/7f4159f6
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