Ilpunoscenue k O0OII 000

MyHunumnaipbHOe OF0KETHOE 00IIe00pa3oBaTeIbHOE YIPEKICHHUE
«benospckas cpenusis o6meooOpazoBaTenbHas mKoia Nel4y
(MBOY «benosipckas COIL Nel4y)

Paccmortpeno: CornacoBaHo: YTBEPKICHO IPUKA30M
Ha 3acefanun MO 3am. gupekTopa o YBP Hupekropa MBOY
[Tpotokom Ne 1 , «benospckas COIL Nel4y
& Z A
30 2022 . ; Vi
0T «5U » aBrycra r —A—10.41. CokonbHuKOBa W~ EB. KokoyuHa
«30» aprycra 2022 1. ot «01» cenra6ps 2022r.

Ne 242/2-on

Peasm3anus o6pa3oBaTe/IbHbIX IPOrPaMM eCTECTBEHHOHAYYHOH M TeXHOJI0TH4YecKOoM
HAIIPABJICHHOCTEi 110 0MOJIOTHH ¢ HCII0JIb30BaHHEM 000pY/10BaHHA LIEHTPA
«Touka pocra»

PABOYASA ITPOTPAMMA
0 y4eOHOMY MpPEeIMETY
Xumust

s yqamumxes 10 kiacca
Ha 2022 — 2023 y4eOHbIii 1o

CocraBurenn: [locoxoBa-IlerpoBa M.A.,
YUUTEITh XUMUH, OUOJIOTHI
nepBasi KBaJl. KaTeropus

1. ["arapckum
2022 ron



OraBienue.

[Tnanupyemble pe3yabTaThl OCBOCHHS yU4eOHOTO MpeaMeTa

Copep:xanue yueOHOTo mpeaMera, Kypca

[ToypouHo-TeMaTuyeckoe IIaHUPOBAHKE

11

24



ILnanupyeMsble pe3yabTaThl 0CBOCHHS IIPeIMeTa 10 Kypcey
«Xumus 10 kaacc. Yriry0/1eHHBIH YPOBEHbY.
[Tporpamma no xumuu 1 10 kiacca peajan3yercs ¢ UCIONIb30BaHHEM 000pYy10BaHUS
neHrtpa «Todka pocray.

@enepanbHbIi  TOCYJapCTBEHHBIH 00pa30BaTENbHBI CTaHJAPT CpexHero oO0miero
o0pa3oBaHHMsl  yCTaHaBIMBaeT CIEIYyIOIIME TpeOOBaHMUA K  pe3ylbTaTaM  OCBOCHHS
00y4aroIuMucsi OCHOBHOM 00pa30oBaTelbHON IPOrPaMMBI:

* K IUYHOCHIHBIM Pe3YIbMamam 0C80EeHUsA OCHOBHOIL 00PA308amenbHO NPOZPAMMBL.

1) BoCHHMTaHHE POCCHICKOW TPa)KTAHCKOH HICHTUYHOCTH, MAaTPUOTU3MA, YBAKCHHS K
CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH IMepell PoauHO#, ropaocTu 3a cBOMl Kpail, CBOIO
Ponuny, mnpomuioe M Hacrosiee MHOTOHALMOHAJIBHOrO Hapojga Poccuu, yBakeHue K
roCyJapCTBEHHBIM CHMBOJIaM (rep0, diar, TiMH);

2) ¢dopMHpOBaHHME T'PAXIAHCKOW IMO3MIMU KaK aKTUBHOTO M OTBETCTBEHHOIO YJICHA
poccuiickoro 00mIecTBa, OCO3HAIOMIETO CBOM KOHCTUTYIIMOHHBIE TIpaBa U OO0S3aHHOCTH,
YBaXKAIOIIETO0 3aKOH U IMPaBOMOPSAOK, OOJAJAI0LIEr0 YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA,
OCO3HAHHO  TPUHUMAIONIETO  TPAJUIMOHHBIE  HAMOHAJIBHBIE H  OOIIEUYEIIOBEUECKUE
TYMaHHUCTUYECKHE U JIEMOKPAaTHYECKHE IIEHHOCTH;

3) roTOBHOCTH K city’keHHI0 OTE4eCTBY, €ro 3aliuTe;

4) chopMHPOBaHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAYKH U OOIIECTBEHHOM NPAaKTHKH, OCHOBAaHHOTO Ha AMAJIOre KYJIbTYp, a TaKxkKe
pa3nuuHbIX (GopM OOIIECTBEHHOTO CO3HAHHWS, OCO3HAHHWE CBOETO MECTa B IOJUKYIBTYPHOM
MUDE;

5) chopMHUPOBAaHHOCTH OCHOB CAaMOPA3BUTHS M CaMOBOCIIUTAHHS B COOTBETCTBHHU C
00I11€YeNTOBEYECKUMH IIEHHOCTSAMU W HJeajaMH TPakIaHCKOro oOIIecTBa; TOTOBHOCTh H
CITOCOOHOCTH K CAMOCTOSITEILHOM, TBOPUYECKON M OTBETCTBEHHOU JIEATEILHOCTH;

6) TolepaHTHOE CO3HAHWE W TOBEICHHUE B MOIHKYIBTYPHOM MHpE, TOTOBHOCTH U
CIOCOOHOCTB BECTH JHAJIOT C IPYTUMHU JIFOJIbMH, TOCTUTAaTh B HEM B3aMMOIIOHUMAaHUSI, HAXOJUTh
o0I1Me eau U COTPYAHNYATh AJIS UX JOCTHKCHHUS;

7) HaBBIKK COTPYIHHYECTBA CO CBEPCTHUKAMH, JICTHbMH MIIQJIIIETO BO3PACTa, B3POCIBIMU
B 00pa30BaTeNbHOM, OOIIECTBEHHO TOJE3HOM, y4eOHO-HCCIEeI0BaTEIbCKOM, MPOEKTHOW U
JPYTUX BHIAX JCSITEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHWE W MOBEICHHE HA OCHOBE YCBOCHHUS OOIEUETOBEYSCKHX
LIGHHOCTEIA;

9) roTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHWIO, B TOM YHCIIE CaMOOOpa30BaHHIO, Ha
NPOTSDKEHUHM BCEH JKM3HU; CO3HATENbHOE OTHOLIEHHWE K HENPEephIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCTICITHON MPOPECCHOHATBHON U 00IIIECTBEHHON JIeATEILHOCTH;

10) ocreTMdeckoe OTHOUIEHWE K MHPY, BKIOYas OCTETHKY ObiTa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOMIECTBEHHBIX OTHOIICHUH;

11) npuHsATHE W peanu3anys IIEHHOCTEW 3I0pOBOro0 M Oe30macHOro obpasza >KU3HH,
noTPeOHOCTH B (PU3NIECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHSIX CIIOPTHBHO-03/10POBUTEIHHOM
NeSITebHOCThIO, HENPHUATHE BPEAHBIX MPUBBIYEK: KYpEHHUsS, YINOTPEOJCHHUsI aJIKOToJid,
HapKOTHKOB;

12) OepexHOE, OTBETCTBEHHOE M KOMIIETCHTHOE OTHOLICHHWE K (U3UYECKOMY U
MICHXOJIOTHYECKOMY 3JIOPOBBIO, KaK COOCTBEHHOMY, TaK W JPYTHX JIOJCH, YMEHHE OKa3bIBaTh
HEPBYIO MIOMOIIIb;

13) oco3HaHHBI BbIOOp Oyaymieii mnpodeccMr ©W  BO3MOXKHOCTCH — peann3anuu
COOCTBEHHBIX JKM3HEHHBIX IUJJAHOB; OTHOLICHHE K MPO(PECCHOHATBHON MAEATENbHOCTH Kak
BO3MOXKHOCTH  y4aCTHsi B  PEIICHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX TPOOIIEM;

14) chopMUPOBAHHOCTH IKOJOTHMUYCCKOTO MBIIUICHHS, TIOHUMAHUS BIUSHUS COIHATBHO-
HKOHOMHUYECKUX IPOLIECCOB HAa COCTOSHHE MPUPOAHON M COLMANBHOM cpenbl; mpuoOpereHue
OTIbITa SKOJIOTOHATIPABICHHOM EATEeIbHOCTH;



15) OTBETCTBEHHOE OTHOIICHHE K CO3JAaHHUI0 CEMbH HAa OCHOBE OCO3HAHHOIO MPUHSITHS
I[IEHHOCTEH CEMENHOM KU3HU,

* K MemanpeOMemHblM pe3yibmamam O0C60€HUA OCHOGHOU 00pazoeamenbHoul
npozpammol:

1) ymeHHEe CaMOCTOSTEIBHO ONPENENIATh LENH JACATCIBHOCTH M COCTAaBIISATH ILIAHBI
JEATEIbHOCTH;  CaMOCTOSTENIBHO  OCYILIECTBISATh, KOHTPOJIMPOBATH U  KOPPEKTUPOBATh
JESITENIbHOCTD; MCII0JIb30BaTh BCE BO3ZMOXKHBIE PECYPCHI [UIsl TIOCTHIKEHUS IIOCTABICHHBIX LieNei
U peaiu3alyy IJIaHOB JesITeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATETUHU B PA3JIUUYHBIX CUTYaAIUAX;

2) yMeHHE MPOAYKTHBHO OOLIAThCS W B3aUMOJCHCTBOBATH B IPOIECCE COBMECTHOMU
NESTENIbHOCTH, YYHUTHIBAaTh IMO3UIUU JPYTUX YYACTHUKOB JESATENbHOCTH, 3(P(HEKTUBHO
pa3pemaTh KOHQIHUKTHI;

3) BiaseHWe HaBBIKAMU [103HABATEJILHOW, Y4eOHO-HCCIIEI0BATEIbCKONM M TMPOEKTHOM
JESTEIbHOCTH, HaBbIKAMU  paspelieHus MnpoljeM; CHOCOOHOCTh UM TOTOBHOCTh K
CaMOCTOSTEJIBHOMY MTOMCKY METOJOB PELICHUs] MPAKTUYECKUX 3a/1ay, TPUMEHEHHUIO Pa3Iu4YHbIX
METO/I0B II03HAHHUS;

4) TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOW HH(POPMAIIHOHHO-IT03HABATEIbHOM
JIESITEIIbHOCTH, BIJIAJICHUE HABbIKAMHU IOJIy4€HUsS HEOOXOoAMMOM HH(OpMalMM U3 cloBapei
pPa3HBIX TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3IMUHBIX UCTOUHHUKAX WH(OpMAIIUU, KPUTHUYECKU
OILICHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO, TOTYYAEMYIO U3 PAa3IMYHBIX HCTOUYHUKOB;

5) yMeHHE WCIOJIb30BaTh CPEACTBA HH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
texHojoruit (mamee — UKT) B pemieHun KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHM3al[MOHHBIX 3a/la4 C COONIOICHUEM TpeOOBaHUN SPrOHOMUKH, TEXHUKH OE30MaCHOCTH,
TUTHUEHBI, peCcypcocOepekeHusl, MPaBOBBIX W ATHUYECKUX HOPM, HOPM HHGPOPMAIMOHHOMN
0€30I1aCHOCTH;

6) yMeHue onpeaensTh Ha3HaYeHHe U QYHKIIUH PA3THYHBIX COI[HATbHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSATENLHO OICHWBAaTh M MPUHUMATh PEIICHUS, OIpPEACIISIONINe
CTPaTETUIo0 MOBEACHUS, C YUIETOM IPaKIaHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

8) BiajieHNE SA3BIKOBBIMU CPEICTBAMU — YMEHHE SICHO, JIOTHYHO ¥ TOYHO U3JIaraTh CBOIO
TOYKY 3pEHHUs], UCTIOIb30BATh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;

9) BnageHHWE HaABBIKAMH MO3HABATEIBHOW pe(IIEKCUM KaK OCO3HAHHS COBEPIIAEMbIX
JIEMCTBUM M MBICIIUTEIBHBIX MPOLECCOB, X PE3YJIbTATOB U OCHOBAHM, TPAaHUI] CBOETO 3HAHUSA U
HE3HaHUs, HOBBIX MTO3HABATENLHBIX 3314 U CPEJICTB X JTOCTHXKCHHS;

* K npeOmemuvim pe3yibmamam 0C60CHUsA OCHOGHOU 00pa306amebHOll NPOPaAMMbl,
OMHOCAWUMCA K YUEOHOMY npeoMemy «Xumusan:

— _Ha 0a30BOM VDOBHe:

1) chopMUPOBAaHHOCTH TMPEJACTABICHHA O MECTe XHMHH B COBPEMEHHON HaydHOMH
KapTUHE MHpa; MOHUMAaHHE POJIM XUMHUH B (POPMHpPOBAHUHM Kpyrozopa M (YHKIIMOHATHHOU
rPaMOTHOCTH YeJIOBEKa JIJIsl peLIeHHs MPAaKTUYECKUX 3a/1ay;

2) BIIQJICHUE OCHOBOIIOJIATAIOIIUMH XUMHUYECCKUMHU MOHSITUSMHU, TCOPUSIMHU, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHNE XUMUYECKOW TEPMHUHOJIOTUEN Y CUMBOJIMKOW;

3) BiaZicHWE OCHOBHBIMH METOJIaMH HAYYHOTO IMO3HAHHS, HCIIOJ3YEMbIMH B XUMHH:
HaOJIIO/IeHUe, OIMCaHue, H3MEPEeHHe, OHKCIEPUMEHT; yMeHue oOpabarbiBaTh, OOBSCHSTDH
pe3ynbTaThl MPOBEACHHBIX OIMBITOB M AENAaTh BBHIBOJBI; TOTOBHOCTh M CHOCOOHOCTH MPUMEHSIThH
METO bl TTO3HAHUSI IPY PEIICHUH MPAKTHIECKUX 3a]1a4;

4) chopMHPOBAaHHOCTh YMEHUS JaBaTh KOJWYCCTBEHHBIC OIEHKH M MPOBOJUTH PaCUEThI
M0 XUMUYECKUM (pOpMysiaM U YpaBHEHUSM;

5) BiageHWe MpaBUJIAMH TEXHUKH OE30MACHOCTH TPHU HCIOJIb30BAHUH XUMHUYECKHX
BEILECTB;

6) chOpMHUPOBAHHOCTh COOCTBEHHOW TMO3UIMH 10 OTHONICHHIO K XHUMHYCCKOU
uH(pOopMalnu, MOTy4aeMON U3 pa3HbIX UCTOYHUKOB;

7) nns o0yYarmomuxcs C OrPaHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBBSI  OBJIaJICHHE
OCHOBHBIMHM JIOCTYITHBIMHA METOJaMHU HAyYHOT'O ITO3HAHMS;



8) s crmenblX W CIa0OBHIAIMIMX OOYYArOIIMXCS OBJAJCHUC MPAaBHJIAMH 3aIllHCH
XUMHUYECKHX (OpMYyNl C HCHOJIb30BaHUEM peibe(HO-TOUeYHOW cucTemMbl oOo3HadeHuit JI.
bpaiins;

— _Ha VIJV0JeHHOM YDOBHE:

1) chopMHUPOBAHHOCTh CHUCTEMBI 3HaHHH 00 OOIIMX XHMHUYCCKHX 3aKOHOMEPHOCTSIX,
3aKOHAX, TCOPHUSIX;

2) chopMHPOBAHHOCTh YMEHHI HCCIIE0BATh CBOMCTBA HEOPIAHUYECKUX M OPraHHUYSCKUX
BEIIECTB, OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHUYECKUX pEaKIUi, MPOTHO3UPOBATH
BO3MOXXHOCTb MX OCYIIECTBIICHUS;

3) BiIajieHWE YMEHHUSMHU BBIIBUraTh THIIOTE3bl HA OCHOBE 3HAHHWU O COCTaBE, CTPOCHUU
BEIIECTBA M OCHOBHBIX XMMHUYECKHUX 3aKOHAX, MPOBEPATH MX SKCIIEPUMEHTAIBHO, POpMYIUPYs
1EJIb UCCIICIOBaHMS;

4) BnaJieHHE METOJaMH CaMOCTOSTEIbHOTO IUIAHUPOBAHUS M IPOBEJACHUS XMMHYECKUX
AKCIIEPUMEHTOB C COOJIIOJICHUEM MpaBUil 0€30MacHON padOThI C BEIIECTBAMHU U JTAOOPATOPHBIM
o0opynoBanueM; cCOPMUPOBAHHOCTh YMEHHI OMHMCAHMS, aHAM3a U OLEHKU JOCTOBEPHOCTHU
MOJIy4EHHOTO Pe3ysIbTara;

5) chopMHPOBAaHHOCTH YMEHHIl MPOTHO3UPOBATH, AHAIM3UPOBATH M OICHUBATH C
MNO3UIUI  HKOJIOrMYECKON 0e30lacHOCTH MOCHEACTBHUSI OBITOBOW M IPOU3BOJCTBEHHOU
JESITEIbHOCTH YeJIOBEKa, CBA3aHHOM C MepepadOTKON BEUIECTB.

Ilhanupyemoimu JIUYHOCMHBIMU  PE3YIbMAMAMU 6 PAMKAX 0CE0€HUA Y4eOHO020
npeomema «Xumusn» Ha yeyo1eHHOM YPOGHE AGNAIOMCA:

1) B chepe OoTHOIICHHI 00YJAIOIIUXCS K ce0e, K CBOEMY 37I0POBbIO, K TIO3HAHUIO CEOS:

— TPUHATHE W PEAM3AIMI0 [IEHHOCTeH 3J0pOBOrO0 M 0O€30IacHOro o0pas3a JKU3HH,
OepexHOe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (U3HUYECKOMY U
MICUXOJIOTHYECKOMY 3JI0POBBIO;

— HEMpPUITHE BPEAHBIX IPUBBIYCK: KYPEHUs, YIIOTPEOICHUS AIKOT0JIsl, HAPKOTHKOB;

2) B chepe OTHONICHHWI OOYYAIOMIMXCSA K OKPYKAIOIIEMYy MHpPY, K JKHBOW MPHPO/IE,
XYyJ0’KECTBEHHOU KYJIbTYpeE:

— MHUPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMCHHOMY YPOBHIO pPa3BUTHS HAYKH,
3HAYUMOCTh HAYKH, TOTOBHOCTh K Hay4YHO-TE€XHHYECKOMY TBOPYECTBY, BJIaJICHHE JOCTOBEPHOM
uH(popManeld 0 MEPeIOBBIX JOCTHKCHHUSIX M OTKPBITHSIX MHPOBOW M OTEYECTBEHHON HAYKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOMCTBE MUpa U OOIIECTBA;

— TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCJIE CaMO0Opa30BaHUIO, Ha
MNPOTSKEHUH BCEW KU3HU; CO3HATENFHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa3oBaHHUIO Kak
YCJIOBHIO YCTICITHON MPOQPECCHOHAITBHON U 00IIIECTBEHHON JIeATEILHOCTH;

— DOKOJIOTHYeCKasl KynbTypa, OepekHOe OTHOIIEHHWE K POTHON 3emile, MPUPOTHBIM
OorarctBam Poccum M Mupa, TOHUMaHUE BIIHMSHHS COIMAIBHO-DKOHOMHUYECKHX ITPOIECCOB HA
COCTOSTHUE TPUPOAHONW M COIHMAIBLHOM Cpelbl, OTBETCTBEHHOCTH 3a COCTOSHUE TMPUPOTHBIX
pPEeCypCcoB, YMEHHI W HABBIKOB Pa3yMHOT'O MPHPOJIOTOIL30BAHUS, HETEPITUMOTO OTHOIICHHS K
JNEUCTBUSM, TPUHOCSIIUM BpEJ JKOJOTHM, TPUOOPETEHHE OIbITa 3KOJOTOHAMPABICHHON
JIESITSIIBHOCTH;

3) B ctepe oTHOIIEHUI OOydYarOMMXCA K TPYAY, B chepe COUUATbHO-IKOHOMUYECKUX
OTHOLIEHUN:

— OCO3HaHHBIM BBIOOp Oyaymed mnpodeccnrt Kak TyTh W CHOCOO0 peanu3aiuu
COOCTBEHHBIX )KHU3HEHHBIX TJIAHOB;

— TOTOBHOCTh OOyHaloluXcsi K TPYIAOBOH MpodeccHOHaNbHON AESITeThHOCTH KaK K
BO3MOXKHOCTH  y4acCTHsl B  PEIICHWH JIMYHBIX, OOINECTBEHHBIX, TOCYIapPCTBCHHBIX,
00IIIeHaIIMOHATILHBIX MPOOJIEM;

— TMOTPeOHOCTH TPYIOUTHCS, YBaXEHHE K TPyAy H JIOIIM TpyAa, TPYIAOBBIM
JTOCTHXKEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOUICHHE K Pa3HbIM BUAAM
TPYIOBOH ACATEIBHOCTH.



IInanupyeMsblie MeTampeaMeTHbIe pe3yJbTaThbl B PaMKaX OCBOCHHS Y4eOHOro
npeamMera «XUMHA» Ha YIJUYOJeHHOM YpPOBHe TMpPEACTABJIEHbl TpeMsl TIPyHIaMu
YHHBepcaJbHbIX y4eOHbIX AelicTBuil (YY ).

1. Pecynamuenvie ynugepcanvHule yueoHbvle 0elicmeus

BrIlTyCKHHMK HAy4YUTCS:

— CaMOCTOSITEJIBHO OMpPEeNesaTh eI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1aUH
B 00pa3zoBaTeIbHOM AEATEILHOCTH M dKU3HEHHBIX CUTYaLUsX;

— OLEHUBATh PECYPChl, B TOM YHUCJIE BpEeMs U APYrHe HEMaTepualbHbIE PECYPCHI,
HE0OXO0UMBIE JJIs JOCTUKEHUSI [IOCTaBICHHOM paHee 1IeNu;

— COIIOCTABJISITh UMEIOIIMECS BO3MOXXHOCTH M HEOOXOAMMBIE IJI OCTHXKEHUS LIEIH
pecypesl;

— OpraHu3oBbIBaTh PGEKTUBHBIN MOMCK PECYpPCOB, HEOOXOAUMBIX MJISi TOCTHUKCHUS
IMOCTaBJICHHOM IICIIH;

— OIpEAEIIATh HECKOJIBKO IyTEH JOCTUKEHHUS TOCTAaBICHHOM 1IeIIH;

— BbIOMpATh ONTUMAJIBHBINA MYTh JOCTHXKEHUS 1IeNIU C y4eTOM 3(P(HEKTUBHOCTH
PacxoJ0BaHUs PECYPCOB U OCHOBBIBAsICh HA COOOPAKEHUSAX 3TUKHU U MOPaJIH;

— 3aJaBaTh MapaMeTpbl U KPUTEPUHU, IO KOTOPHIM MOXHO ONPEIEIUTh, UTO LIEJIb
JIOCTUTHYTA;

— COIIOCTAaBJIATh IMOJYYEHHBIM pe3ysbTaT AESITEIbHOCTU C MOCTABICHHOW 3apaHee
LEJbIO;

— OLICHHUBATh MOCIEACTBUS JOCTUKEHNUS ITIOCTaBICHHOU

L[EJTH B ACSITENbHOCTH, COOCTBEHHOMN KHU3HU U KU3HU OKPY>KAIOIIUX JFOICH.

2. Ilo3znasamenvnsle yHusepcaipHle yuednbvle 0elicmaus

BrinyckHUK HAyYUTCSI:

— KPUTUYECKH OIIEHUBATh U UHTEPIIPETUPOBATHh HH(OPMAIIUIO C PA3HBIX TTO3UIIHIA;

— pacro3HaBaTh U PUKCUPOBATH MPOTUBOPEUHS B MHPOPMAIIMOHHBIX UICTOYHHUKAX;

— HCIOJIb30BaTh PA3JINYHBIE MOJEIBHO-CXEMATHUECKUE CPENCTBA Ul MPEICTABICHUS
BBISIBJICHHBIX B HH(OPMAIIMOHHBIX HCTOYHUKAX MMPOTHUBOPEUUH;

— OCYILIECTBIISATh Pa3BEPHYTHIH MH(DOPMAIIMOHHBIA MOUCK M CTaBUTh Ha €ro OCHOBE
HOBBIE (yueOHbIE U TIO3HABATEIBHBIC) 3aa4H;

— UCKaTh U HAXOJUTh 0000IIEHHBIE CIIOCOOBI pellIeHus 3a/1ay;

— IPUBOJUTH KPUTUYECKNE apTyMEHTHI KaK B OTHOIIEHUH COOCTBEHHOI'O CY)KJIEHUS, TaK
Y B OTHOLIEHUH JIEVCTBUU U CYKIECHUU APYroro;

— aHaJIM3UPOBATh U MIPE0OPa30BHIBATH MPOOIEMHO-IIPOTUBOPEUUBBIE CUTYAIUH;

— BBIXOJIMTH 32 PAMKH Y4e€OHOTO MpeIMeTa U OCYLIECTBIATH IeJIeHANpaBIeHHbIN MOUCK
BO3MO>KHOCTH IIMPOKOT0 IIEPEHOCca CPEICTB U COCOO0B ACHCTBHUS;

— BBICTpauMBaTh WHAMBUAYAIbHYIO 00pa30oBaTeNbHYI0 TPAaEeKTOPHUIO, YUUTHIBAs
OTpaHUYEHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYEHUS;

— MEHATh U yJEPKUBATh pa3HbIe MO3UIMU B TO3HABATENHHOU NEATEIHHOCTH (OBITH
YUEHUKOM U  yuuTeneMm; (QopMyIupoBaTh 00pa3oBaTEeNbHBI 3allpoc U BBINOJIHATH
KOHCYJIbTaTUBHbIE (YHKLUU CAMOCTOSITENIbHO; CTaBUTh MpoOiieMy U palOoTaTh Haja ee
pelleHneM; yIpaBiIsiTh COBMECTHON MMO3HABATENbHOMN JAESITEIbHOCTHIO U TIOJUUHSTHCS).

3. Kommynukamuenuvle ynusepcaivhole yueonvle 0eiicmeus

BrinmyckHUK HAyIUTCS:

— OCYLIECTBJIATH JEJIOBYI0 KOMMYHUKAIIMIO, KAK CO CBEPCTHUKAMHM, TaK U CO B3POCIIBIMU
(kax BHYTpH 00pa3zoBaTeIbHON OpraHU3alllM, TaK U 3a ee IpeesiaMu);

— MpPH OCYUIECTBIEHUU TPYIIOBOM pabOTHl OBITH KaK PYKOBOJIUTENIEM, TaK M WICHOM
IIPOEKTHOM KOMaHJbl B pa3HbIX pOJsAX (TEHEpaTopoM WJEH, KPUTUKOM, HCIIOJIHUTEIEM,
MPE3CHTYIOLUM U T. 11.);

— Ppa3BEpPHYTO, JIOTMYHO M TOYHO M3JIaraTb CBOK TOYKY 3pPEHUS C HCIIOJIB30BAaHUEM
aJIeKBaTHBIX (YCTHBIX M MHCbMEHHBIX) SI3bIKOBBIX CPE/CTB;

— pacro3HaBaTh KOH(JIMKTOTCHHBIE CUTYallMd W TPEAOTBpAIlaTh KOH(JIUKTHI JO HX



AKTHUBHOM (a3bl;

— KOOPJMHHUPOBATh U BBINOJIHATH padOTy B YCIOBHSIX BHUPTYaJbHOTO B3aUMOJCHCTBUS
(W11 codYeTaHus peaibHOTO U BUPTYAJIHOIO);

— COIJIacOBBbIBaTh IMO3UIMU YICHOB KOMaHIbl B Ipolecce paboOThl Haja OOMIHUM
IPOJIYKTOM/pEIICHHEM;

— MPEACTaBIATh MyOIUYHO Pe3yibTaThl MHAWBHUIYAIbHON U IPYNIOBON AESTEILHOCTH,
Kak IepeJl 3HaKOMOM, TaK U Mepe]l HE3HAKOMOM ayIUTOPUEH;

— noa0uparh MapTHEPOB Ui JEJIOBOM KOMMYHHKAIMU, UCXOAS U3 COOOpakeHUu
PEe3yIbTAaTUBHOCTH B3aMMOJICUCTBHS, a HE JINYHBIX CUMITATHI;

— BOCHPUHHUMATH KPUTHUECKHE 3aMEUYaHUsI KaK PECypc COOCTBEHHOT'O Pa3BUTHS;

— TOYHO U eMKO (pOpMYITHpOBaATh KaK KPUTHUYECKUE, TAK U OJI0OPUTEIIbHBIC 3aMEYaHUS B
aJipec APYTUX JIIOJIeH B paMKax JeJ0BOW U 00pa3oBaTeIbHON KOMMYHUKAIIMU, H30erast mpu 3TOM
JTUYHOCTHBIX OLICHOYHBIX CY>KJICHUM.

B pesynbrare u3yueHuss yueOHOro mpenMera «XuUMHUS» Ha YPOBHE CPEIHEro OO0IIero
o0OpazoBaHus

BBINYCKHHMK HA VIJIV0JIEeHHOM YPOBHE HAVUMTCSH:

— packpblBaTh Ha MpHUMeEpax pojib XUMUU B (OPMUPOBAHUU COBPEMEHHOW HAyYHOU
KapTUHBI MHpPAa U B TPAKTUYECKOW JESITEIBHOCTH YEJIOBEKAa, B3aMMOCBSA3b MEXKAY XUMHUEH M
JPYTrUMU €CTECTBEHHBIMU HAayKaMU;

— COTOCTAaBIIATh UCTOPUUYECKUE BEXU PA3BUTHUS XUMHUU C UCTOPUUECKUMHU TEPUOIAMU
Pa3BUTHUS MPOMBILIJICHHOCTH M HAayKW JJIsl MPOBEACHUS aHAM3a COCTOSHMS, NyT€W pa3BUTHUSA
HayKHU U TEXHOJIOTHH;

— aHaJIu3UpPOBATh COCTAB, CTPOCHHME U CBOWCTBA BEILECTB, NPUMEHSSA IOJIOKEHUS
OCHOBHBIX XMUMHUYECKUX TEOPUN: XUMHUYECKOTO CTPOCHHUS OPTraHWYECKUX coenuHeHuil A. M.
byrtnepoBa, cTpoeHusi atoMa, XMMHUYECKOW CBSI3H, JIEKTPOIUTHYECKON AMCCOLMALIMM KHCIIOT,
OCHOBaHUW H COJIEM, a TaKXe YCTaHaBIMBATh TPUUYUHHO-CIICJICTBEHHBIC CBSI3H MEXIY
CBOMCTBAaMH BEIIECTBA U €TI0 COCTABOM U CTPOCHUEM;

— TPUMEHSATH TMPaBWIA CHCTEMAaTHYECKONM MEXIYHAPOJAHOW HOMEHKIATYpPhl Kak
CpEeICTBa pa3NUYCHUs U UACHTU(DUKAIINH BEIIECTB M0 UX COCTaBYy M CTPOCHHUIO;

— COCTaBJSITh MOJIEKYJSIPHBIE U CTPYKTYypHbIE (OPMYJIBI HEOPTaHMYECKUX U
OpraHMYECKUX BEIIECTB Kak HOcUTeNeld MH(pOpMalMu O CTPOSHUHU BEUIECTBA, €T0 CBOMCTBAX U
MIPUHAJICKHOCTH K ONPEIETICHHOMY KJIAaCCYy COCIMHEHUI;

— OOBSACHATH MPUPOAY M CHOCOOBI OOpa30BaHUS XMMHYECKOH CBS3M: KOBaJECHTHOU
(moNsIpHOM, HEMOJIAPHOM), HOHHOW, METAJUTMYECKOW, BOJOPOJHOM C IIEJIbI0 ONpeneieHus
XUMUYECKON aKTUBHOCTH BEILIECTB;

— XapakTepu30BaTh (PU3NIECKHE CBOWCTBA HEOPTAHUIECKUX U OPTaHUYECKUX BEIIECTB U
YCTaHABIMBATh 33aBHCHUMOCTh (U3MUYECKUX CBOWCTB BEHIECTB OT THINA KPHUCTAJUIMYECKOM
PEIIeTKY;

— XapakTepu30BaThb 3aKOHOMEPHOCTU B M3MEHEHUM XWMHUYECKHX CBOMCTB MPOCTHIX
BEIIECTB, BOJOPOAHBIX COCTMHEHHM, BBICIITUX OKCUIOB M TUIPOKCHJIOB;

— TMPUBOAUTH TMPUMEPHl XHMHYECKUX PEAKIUW, PpaCKpPHIBAIOIIMX XapaKTepHbIE
XUMHUYECKHE CBOMCTBA HEOPTAaHUYECKUX U OPTAaHMYECKUX BEIIECTB M3yUYEHHBIX KJIACCOB C IEIBIO
WX UISHTH(PUKAIIUN 1 00bsICHEHUS 0071aCTH TPUMEHEHUS;

— OMpPENENITh MEXaHU3M PEAKIMH B 3aBHCHMOCTH OT YCJIOBUM MPOBEACHUS PEAKIIUU U
MPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUS XUMUYECKUX PEAKIIUi Ha OCHOBE TUIA XUMUYECKOU
CBSI3U U AaKTUBHOCTH PEAreHTOB;

— YCTaHaBIIMBATh 3aBUCUMOCTh PEAKIIHOHHOW CIIOCOOHOCTH OPTraHMYECKUX COCAMHECHHIA
OT XapaKTepa B3aUMHOI'O BIMSHUS aTOMOB B MOJIEKYJIaX C IIEJIbI0 MPOrHO3UPOBAHMS MIPOJTYKTOB
peakiuy;

— YCTaHaBIMBATH 33aBUCUMOCTb CKOPOCTHM XUMHYECKOM pEaKIMU W CMEIICHUS
XUMHUYECKOTO PABHOBECHSI OT Pa3IUYHBIX (PAKTOPOB C LEIbIO OMPEACICHUs OMTHUMATbHBIX
YCIIOBHM NPOTEKAHNS XUMUUYECKHUX MPOILIECCOB;



— YCTaHABJIMBATH TCHETHYECKYIO CBS3b MEXAY KJIACCaMHU HEOPIaHWYECKUX H
OpPraHMYECKHUX BELECTB [uId OOOCHOBaHMs INPUHLUIHUAIBHOW BO3MOXHOCTH IOJIyYEHMS
HEOPraHMYECKUX U OPraHMYECKUX COCTUHEHUM 3alaHHOr0 COCTaBa U CTPOEHUS;

— ToAOUpaTh peareHThl, YCIOBUSA M ONpPENeNiTh NMPOAYKThl PEAKLMH, MO3BOJSIOIIMX
peanu3oBaTh  J1a0OpaTOpHbIE W  TMPOMBINUICHHBIE  CHOCOOBI  MOJYYEHHS  BaKHEUIIHMX
HEOPraHUYECKUX U OPraHMYECKHUX BEUIECTB;

— OIpenensaTh XapakTep CcpeAbl B pe3ynbTare TIHApPOJIu3a HEOPraHU4ecKuxX U
OpPraHMYECKHUX BELIECTB U IMPUBOJIUTH IPUMEPBI T'MIPOJIU3a BEUIECTB B IOBCEIHEBHOW YKU3HU
4eJI0BEKa, OMOJIOTMYECKUX OOMEHHBIX IPOLIECCAaX U IPOMBIIIJIEHHOCTH;

— IPUBOJIUTH IPUMEPHI OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLUM B IPUPOE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEILHOCTH OPraHU3MOB;

— 00OCHOBBIBAaTh IPAKTUYECKOE HCIOIb30BAHUE HEOPraHMYECKHMX M OpPraHUYeCKUX
BELIECTB U UX PEAKLUH B IPOMBIIIJIEHHOCTH U OBITY;

— BBIIOJHATh XMMHUYECKUMH OKCIEPUMEHT [0 PAclO3HABAHUIO U IOJyYEHUIO
HEOPraHMYECKUX U OPTaHUYECKUX BELIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJlaccaM COEAMHEHUH,
B COOTBETCTBUU C NpaBUJIaMH U IIpUeMaMM 0e30IacHOM paboThl ¢ XUMHUUECKUMH BEIECTBAMU U
71abopaTopHBIM 000pyI0OBaHUEM;

— INPOBOJUTH pacyeTbl HA OCHOBE XHMMHUYECKUX (OPMYT U YpaBHEHUH peaKLMid:
HAXOXXJCHUE MOJICKYISAPHOH (OPMYIJIBI OPraHWYECKOrO BEHIeCTBA IO €ro IUIOTHOCTH U
MacCOBBIM JIOJISIM JIEMEHTOB, BXOJSAIIMX B €0 COCTAB WIM II0 IPOAYKTaM CrOpaHHs; PacueTsl
MaccoBOM J0JM (Macchl) XHMMHMUYECKOTO COCIWHEHUS B CMECH; pacyeThl Macchl (oObnema,
KOJINYECTBA BEILIECTBA) MPOJYKTOB PEaKLUH, €ClIM OJHO M3 BELIECTB JAHO B M30BITKE (MMeEeT
IPUMECH); pacyeTbl MaccoBOW WJIM OOBEMHOM JOJM BBIXOJA NPOAYKTAa pEaKUuud OT
TEOPETUYECKH BO3MOXKHOT'O; pacueThl TEIIOBOro 3(¢eKTa peaklu; pacueTsl 00BEMHBIX
OTHOLIEHUH ra30B IPU XUMUYECKUX PEaKIUAX; pacueThl Macchl (00beMa, KOJTMUECTBA BELIECTBA)
IIPOAYKTA pEaKLMU, €CIM OJHO M3 BEIIECTB JJAHO B BUJE PAacTBOpPA C ONPENEICHHON MacCOBOM
JI0JIel paCTBOPEHHOTO BEILIECTBA;

— HCIOJIb30BaTh METOABl HAYYHOIO IIO3HAHMS: aHalIu3, CHUHTE3, MOJCINPOBAHME
XUMHYECKHX TPOLECCOB M SBJICHUH MpPU pEHIEHUH Y4eOHO-UCCIEAOBATEIbCKUX 3a1ad 10
U3Yy4EHHIO CBOMCTB, CIOCOOOB MOJYYEHUs U PACIO3HABAHHS OPIraHUYECKHUX BEILECTB;

— BJIaJIeTh IpaBUJIaMU O€30MAaCHOTO OOpallleHusl ¢ €AKUMHU, TOPIOUUMU U TOKCUYHBIMU
BEIIECTBAMHU, CPEACTBAMU OBITOBOM XMMUHU;

— OCYILECTBJIATh MOUCK XUMUYECKOW MH(OpPMALMK 110 HAa3BaHUSM, UJIECHTH(PHUKATOpAM,
CTPYKTYPHBIM (hOpMYyJIaM BEIIECTB;

— KpUTHUYECKM OILIEHHBATh W HUHTEPIPETUPOBATh XUMHUYECKYIO HH(MOpMaIHIo,
COJIepKaIyIOCs B COOOIIEHUSIX CPEJCTB MaccoBOil nH(opmMaruu, pecypcax VHTepHeTa, Hay4HO-
MOMYJISIPHBIX CTaThAX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTHU B IIEJISIX BBISBICHUS
OLIMOOYHBIX CYKIEHHI U (OPMHUPOBAHUS COOCTBEHHON MO3ULINY;

— HaXOAWTh B3aWMOCBSI3M MEXAY CTPYKTYpPOH U (yHKUIMEW, MPUUYUHON U CIEICTBUEM,
Teopued U (akTaMyd NpU aHAIU3€ MNPOOJEMHBIX CHUTyallMii W OOOCHOBAaHUU TNPUHUMAEMbIX
pELIEHNI Ha OCHOBE XMMHYECKHUX 3HAHUM;

— MPEICTABIATH MMYTH PELIeHHsI TTI00aIbHBIX MPOOJIEM, CTOSIINX MEPe]] YEIIOBEUECTBOM,
Y TIEPCIIEKTUBHBIX HAIPABJICHUN Pa3BUTHUSI XUMUYECKHX TEXHOJIOTMH, B TOM YMCJIE TEXHOJOTUN
COBPEMEHHBIX MaTepUAJIOB C PA3IMYHOM (QYHKUIMOHAIBHOCTHIO, BO3OOHOBISIEMBIX HCTOUYHUKOB
CBIPbs, NEPEPAOOTKU U YTHUIIN3ALUHU POMBIIUIEHHBIX U OBITOBBIX OTXOOB.

BeinmyckHUK Ha yriiy0JIeHHOM YPOBHE NOJYYHUT BO3MOKHOCTh HAYYHThCH:

— opmyruposamsv yenv ucciedo8anus, GblOGUSAMb U NPOBEPSMb IKCNEPUMEHMATLHO
2unomesvl 0 XUMUYECKUX CE0UCMBAX 6ewecme Had OCHOBe UX COCmasa U CMpPOEHUs, UX
CnocoboHoCmuU 6CMynamv 6 Xumudeckue peakyuu, O Xapakmepe u NpOOYKmMax pasiuiHblx
XUMUYECKUX PeaKyull;

—  CamMOCmosmMenvbHo NAAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCNEepUMEHmbl C
cobodenuem npasun 6e30nacHol pabomvl ¢ 6eujecmeamu U 1a60pamopHsvim 060py008anuem;



— UHmMepnpemuposams OAHHble O COCMABe U CMPOCHUU Geujecmes, NONYYeHHble C
HOMOWbIO COBPEMEHHBIX PUIUKO-XUMUUECKUX MEMOO08,

— ONnuUCvLIBAMdb COCMOSHUE JIeKMPOHA 6 AMmOMe HA OCHO6e COBPEMEHHbIX KEAHMO60-
MeXaHU4yecKux NnpeocmasieHuli. o CmpoeHuu amoma Oas O0OBACHEeHUs  pe3yIbmamos
CNEeKmpaibHO20 AHANU3A 6EUeCmE;

—  Xapakmepu3oeamsv polb A30MOCO0EPACAUX 2eMEPOYUKIUYECKUX COEOUHEHUU U
HYKJIEUHOBbIX KUCIOM KAK 8ANCHEUUUX OUONOSUEeCKU AKMUBHBIX 8ELeCmE;

— NPOCHO3UPOBAMb BO3MOICHOCIbL NPOMEKAHUA OKUCIUMENbHO-60CCIAHOBUMENbHBIX
peaxyutl, 1edcaujux 6 0OCHO8e NPUPOOHLIX U NPOUIBOOCTNEEHHBIX NPOYECCOS.

®opMBbI KOHTPOJIS

JlocTvkeHHe JMYHOCTHBIX PEe3yJIbTaTOB OLIEHUBAEeTCS Ha KaueCTBEHHOM ypoBHe (0e3
orMeTKH). ChOpMHUPOBAHHOCTD METANPEIMETHBIX W MPEIMETHBIX YMEHHMH OICHMBACTCS B
6ajuiax 1o pe3ysabTaram:

* CTapTOBOM JMArHOCTMKM TOTOBHOCTM K H3Y4YEHHMIO IpeaMera  «XHUMUsS»
(TmarHoctuyeckas paboTa B Hadyaje y4yeOHOro roja, B Xo/1€ KOTOpOH IPOBEPSIOTCS MPEIMETHBIE
U METalpeaMETHbIE PEe3yJbTaThl MPEAbIAYLIEro roja). Pe3ynpTaThl CTapTOBOM JUArHOCTHKHU
SBJISIIOTCSI OCHOBAHUEM JUUIsl KOPPEKTUPOBKH YUEOHBIX MIPOrpaMM M MHIAMBHyaIU3allMU yueOHOM
JESTEIbHOCTH (B TOM YHCJIE€ B paMKax BbIOOpa ypOBHS H3YYEHHs IPEIAMETOB) C Y4YETOM
BBIJICJICHHBIX aKTyaJbHBIX MPOOJIEeM, XapaKTepHBIX Ul KJlacca B LIEJIOM, U BBISBIEHHBIX TPYII
pucka;

* TEKYILLETro KOHTPOJIs (YCTHBIE U MHUCBbMEHHbIE ONPOCHI, JAOOPATOPHBIE U MPAKTUYECKUE
paboThl, TBOpYecKHe pPalOTHI, HamucaHue pedepaToB, ydeOHbIE HCCIENOBAaHHA W y4deOHBIC
IPOEKTHI, 3aJ]aHUS C 3aKPBITHIM OTBETOM U CO CBOOOJHO KOHCTPYUPYEMBIM OTBETOM — IOJIHBIM
Y YaCTMYHBIM, HWHAMWBHIYyaJbHbIE W TPYNNOBbIE (POPMBI OIEHKH, CaMO- M B3aUMOOIICHKA,
pednexcus u ap.). Tekymas oneHka MOKeT OBITH (OPMUPYIOLIECH, T. €. MOJAEPKUBAIOLIEH U
HaAIpaBISAIOMIEH YCHIMS YdYalllerocs, M JMarHOCTUYECKOW, CIOCOOCTBYIOUIEH BBISBICHUIO U
OCO3HAHMIO YUUTENIEM U YYaIlIUMCS CYIIECTBYIOLUUX MPoOIeM B 00yUeHHUH.

PesynbTarhl Tekyuiel OIEHKH SIBISIFOTCSI OCHOBOM [UIsl MHAMBUAYAIHU3AMM yuyeOHOMU
JeSITeIbHOCTH U KOPPEKTUPOBKH WMHAMBUIYAIBHOTO Y4€OHOIO IJIaHa, B TOM YHCIIE U CPOKOB
M3YYEHHUs TeMbl/pa3/iena/mpeAMETHOTO Kypca;

* TEMaTHYECKOM OLEHKHU (BBIIOJIHEHHE KOHTPOJBHBIX pabOT MO OTIAEIBHBIM TeMaM WU
6110kaM TeMm, 4 paboThl B roj1). Pe3ynpTaThl TeMaTHUYECKON OIIEHKHU SIBJISIOTCS OCHOBAHHUEM JUIS
TEKYLIEH KOppeKIUH yueOHO! AeATEIbHOCTH U €€ UHIAMBUyaIu3allliu;

* IIPOMEXKYTOUHOTO KOHTPOJIS, KOTOPBI MPOBOJUTCS B KOHIIE KaXK/IOTO MOJYTrOAUs U B
KOHIIE YYeOHOro ToO/Ja Ha OCHOBE pe3yJbTaTOB HAKOIJICHHON OLEHKM U pe3yibTaToB
BBITMIOJTHEHHS] TEMAaTHUYECKUX MTPOBEPOYHBIX PadoT;

* UTOrOBOIO KOHTPOJS, KOTOPBIM OCYIIECTBISAETCS HAa OCHOBAHWU pPE3YJIHTATOB
BHYTpEHHEH (BBIIIOJIHEHWE MTOrOBOM paboThl) W/WIM BHEUIHEH OLEHKU (MPOXO0XKJIEeHUE
rocynapctBeHHoW wuToroBoi arrectanuu (I'MA)). HtoroBble paboOThl TPOBOASTCS MO TEM
npeaMeraMm, KOTOpble IS JAaHHOTO OO0YydYaromierocsi He BBIHECEHBI Ha TOCYAAapCTBEHHYIO
UTOTOBYI0 arrectanuio. ®opMa UTOroBoi pabOThI MO MpPEAMETY YCTAaHABJIMBACTCS pelIeHHEM
MEeAarornyeckoro COBETa [0 MPEJCTaBICHUIO METOJUYECKOr0 OOBEeIMHEHUs Yy4HuTenei.
HtoroBoit paboToil mo y4yeOHOMY NpeAMETy «XUMHs» A BBITYCKHUKOB CPEIHEH IIKOJIbI
MOJKET CIYXXUTh MUCbMEHHas MpoBepoyHas paboTa WM MHCbMEHHAas MPOBEpOYHas padbora ¢
YCTHOM 4YacThi0 MM C MPAKTUUYECKOH paboTol (IKCMEPUMEHT, MCCIel0BaHKue, ONBIT U T. I.), a
Takke yCTHbIC (OpPMBI (MTOTOBBIM 3a4eT Mo OwieTam), 4acTh mopTdonro (moadopka padoT,
CBUJICTEJILCTBYIONIAs] O JOCTH)KEHUHU BCEX TPEOOBAHMH K MPEIMETHBIM Pe3ysibTaTaM OOy4YCHHs)
UT. I



Hopmut ouenok 3a éce 6uovt npoeepouHvIX padom
«5» — ypoBeHb BBINOIHEHHS TPeOOBaHUI 3HAUNUTEIHHO BBIILIE YOBIETBOPUTEIHHOIO:
. OTCYTCTBHE OIIMOOK, KaK 10 TeKyIIEeMY, TaK U IO IPeAbIAYIIEeMYy yueOHOMY MaTepuaty;
. He 0oJiee OJTHOTO HEeJI0uETa.

«4» — ypOBEHb BBITIOJIHEHUS TPeOOBAHUH BBIIIE YAOBICTBOPUTEIHLHOTO:

. Hajauure 2—3 omuOoK wim 4—6 HeAO0UETOB M0 TEKYIIEMY YICOHOMY MaTepHay;
. He Oosee 2 ommnOOK WM 4 HeTOYETOB IO POHICHHOMY MaTepUay;
. UCIIOJIb30BaHUE HEPAI[MOHAIBHBIX IPUEMOB pellieHUs y4eOHOM 3a1a4u.

«3» — 10CTaTOYHBI MUHUMAJIbHBIA YPOBEHB BBIITOJHEHHUS TPEOOBAHUH, TPEIBSIBIEMBIX K

KOHKpETHOU paboTe:

. He Oosiee 4—6 ommOok win 10 HeOUETOB M0 TEKyIIeMy y4eOHOMY MaTepHany;
. He Oonee 3—S5 ommbOK uiu He Ooliee 8 HEAOYETOB MO MPOIEHHOMY Y4eOHOMY
MaTepHainy.

«2» — YpOBCHD BBITIOJIHEHHSI TPEOOBAHUHN HUXKE yIOBJICTBOPHUTEIBHOTO:
. Haymuue 6osiee 6 ommOoK wiu 10 HETOYETOB 10 TEKYIIEMY MaTepraty;

. 6onee 5 ommboK miu 6osee 8 HETOUETOB MO MPOIHACHHOMY MaTepuay.
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Conep:xanue yueOHOTO npeamera.
(yrimyOneHHBIH YpOBEHb CpeIHEro 001ero oopa3oBaHusl)
1. TeopeTnyeckune 0OCHOBbI XUMHUH
1.1. Crpoenue BemecTBa

AmomHno-monekynapnoe ydenue. BeriecTBa MOJIEKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHHS.
KauecTBeHHBII UM KOJIMYECTBEHHBIM COCTAB BellecTBA. MoJsipHass W OTHOCUTEJIbHAs
MOJIEKYJISIPHAS] MAcChl BellecTBa. MosbHas 10J5 1 MacCOBast J10JIsl AJIEMEHTA B BELIECTBE.

Cmpoenue amoma. Hyxnunel. W3otonsl. /Jepexm maccol. Tunbl pagroakTUBHOTO pacmaja.
Tepmosinepusiii cuHTE3. OMKpbImue HOBbIX XUMUHECKUX dlemMeHmos. SlnepHble peakiuu. THurb
SNEPHBIX peaknuid: jaeileHne u cuHTe3. CKopocmb peakyuu paouoakmueHo2o pacnaod.
Ilpumenenue paouonykiuoos 6 meouyure. MeToj MeEUYEHBIX aToOMOB. [lpumenenue
PAOUOAKMUBHBIX HYKIUOO8 8 2e0XPOHONOSUL.

CoBpemeHHasi MoOAeNb CTpoeHUs aroMa. KoprycKyJspHOBOJIHOBBIE CBOWMCTBA 3JIEKTPOHA.
Ilpeocmasnenue o  keanmosou  mexaunuxe. Coomnowenue Oe  bpounsa.  Ilpunyun
Heonpedenennocmu Ietizenoepea. [lonamue o eoanosotl ¢pynxyuu. KBaHtoBble unciaa. AToMHas
opbutans. Pacmpenenenue 5IEKTPOHOB MO SHEPreTHUYECKUM YPOBHAM B COOTBETCTBHH C
NOPUHIUIIOM HauMEHbIIEeH »Hepruu, npaBwioM XyHaa u npuHuunoMm [laymu. OcoGeHHOCTH
CTPOEHUS SHEPreTUYECKUX YpPOBHEH aTOMOB d-371eMEHTOB. DJIEKTpOHHAsE KOHPUrypalus aroma.
Kiaccudukarusi XUMUYECKUX dJIEMEHTOB (s-, P-, d-, f-a31eMenThI). DieKTpoHHBIE KOH(DUTYpaIuu
MOJIOKUTEIBHBIX U OTPULIATENbHBIX MOHOB. OCHOBHOE U BO30YKIEHHBIE COCTOSIHMSI aTOMOB.
BasieHTHBIE 2JIEKTPOHBI.

Ilepnonnueckuit 3akoH. DOpMyIMpPOBKA 3aKOHA B CBETE COBPEMEHHBIX IIPEACTABICHUM O
cTpoeHuM aTroma. MupoBo33peHYeckoe M HaydHoe 3HadeHue [lepuommyeckoro saxona J[. H.
MenneneeBa. Paguyc aroma. 3aKOHOMEPHOCTM B M3MEHEHMHM CBOMCTB IIPOCTBIX BELIECTB,
BOJOPOAHBIX COCIMHECHMM, BBICIIUX OKCHUAOB M THUIPOKCHUIOB B IIEPUOAAX U TIpYyIIax.
DNEeKTPOOTPULIATENBHOCTD.

Xumuueckaa cea3b. DNEKTPOHHAS MPUPOJA XUMUUYECKOMCBS3U. Buabl XUMHUYECKON CBS3U.
KoBasieHTHast CBSI3b M €€ XapaKTepUCTUKHU (SHEPIHsl CBS3M, AJUHA CBSI3U, BAJEHTHBIM Yrod,
KpPaTHOCTh CBSI3H, NOJIIPHOCTB, MOJIsIpU3yeMocTh). KoBaneHTHas HenossipHas U MOJIApHas CBS3b.
OOMeHHBIN ¥ TOHOPHO-aKIENTOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJCHTHON MOJSPHON CBSI3M.
I'eomeTpust mosiekynbl. JIMNOJIBHBII MOMEHT CBSI3HM, AUIOJBHBIA MOMEHT MOJEKYJbl. MoHHas
cBs3b. OTiIMYKME MEXAYy MOHHOW M KOBAJIEHTHOM CBsA3bl0. MeTamnmyeckas cBA3b. Bomopomnas
CBSI3b W €€ BJIMSHHME Ha CBOMCTBA BemiecTBa. MeXMOJNEKYIApHbIe B3auMoiecTBud. [lonstue o
CynpaMoJIEKYJISIPHON XUMHH.

Azpecamnvie cocmosanua eeutecmea. I'azpl. 'azoBbie 3akoHbl. YpaBHeHue KiaitnepoHa—
MengeneeBa. 3akoH ABoraapo. 3aKOH OOBEMHBIX OTHOIIEHHH. OTHOCHUTENbHAS TUIOTHOCTH
razoB. Cpeansis mojsipHass macca cMecd. CTpoeHHE TBEpABIX Tell: KPUCTAUIMYECKHE U
amop¢HbIe BemecTBa. TUIBI KPUCTAIMYSCKUX PEIICTOK: aTOMHAs, MOJEKYJsSpHas, HOHHas,
Mertaummueckas. [lonstue 06 smeMeHTapHOU sueiike. Pacder umcia MOHOB, COMEPIKAIIUXCS B
aneMeHTapHou siuelike. MonHbie paanycsl. OnpeaeneHne MeTALINYECKOTO panyca.
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3aBUCUMOCTh (DM3UYECKUX CBOWCTB BEIIECTBA OT THIMA KPUCTAIMYCCKOW perneTku. [IpuanHbl
MHOT000pa3usi BELIECTB.

COBpeMeHHHe IMpEACTAaBJICHUA O CTPOCHUHN TBEPABIX, JKUAKUX 1 F33006p33HBIX BC€IICCTB.

JemoncTrpanuu. 1. OOpa3ipl BEHIECTB MOJIEKYJISPHOTO M HEMOJIEKYJISPHOTO CTPOCHHS. 2.
Bosronka nona. 3. Moaenu mosekyi. 4. Kpucramimndeckrue penieTky.

1.2. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUA XUMHYECCKUX peakum”l

Knaccugpukayusa xumuueckux peakyuii o pa3InyHbIM IIPU3HAKaM cpaBHEHUs. ['oMOreHHble U
rereporennsle peaknuu. Knaccudukanms mo 3Haky TermoBoro 3¢¢ekra. OOpatumbie u
HeoOpaTuMble peaknuu. KaTamuTHuecKue W HEKaTaTUTHYECKHE peaknuu. Peakmum ¢
U3MEHEHHEM U 0e3 M3MEHEHUS CTENICHH OKUCIICHHS SJIEMEHTOB B COSIMHEHUSIX.

Duepzemuxka  xumuueckux  peaxkyuu. TernoBoi  >PPekT  XUMHUYECKOH — peakuuu.
OHJIOTEPMUYECKHE M DK30TEpPMUYECKHE peakuuu. TepMoxumuueckue ypaBHeHMs. Temiora
oOpa3oBaHus BenlecTBa. 3akoH I'ecca m ciexctBus U3 Hero. ODHeprus cBsasu. Ilonsatue o
BHYTpEHHEl 3Hepruu W sHTajnbnuu. [lonstue o0 sHTponuu. BTopoil 3aKkOH TEpMOAMHAMUKH.
@®opmyna bompumana. DHeprus [mO0Oca M KpuUTepuu CaMOMPOU3BOJIBLHOCTH XHMHUYECKOH
peakuuu.

Oopamumste peaxyuu. Xumuueckoe paBHoBecue. Koncranta paBHoBecus. Ilpunnun Jle
[Ilatense. PaBHOBECHbIE COCTOSHMS: YCTOWYMBOE, HeycToWuuBoe, Oe3pazmuuHoe. CMerieHue
XUMHYECKOTO PAaBHOBECHUS MO/ IEHCTBUEM PA3IUYHBIX (PaKTOPOB: KOHIICHTPAI[UH PEareHTOB WK
IPOJYKTOB PEaKIUH, 1aBJIeHUs, TeMIieparypbl. Poib cMmelieHus: paBHOBECHS B TEXHOJIOTUYECKHUX
nporeccax.

Ckopocmb Xumuyeckux peakuyuii, €€ 3aBUCUMOCTb OT pa3IMYHBIX (PaKTOPOB: TPUPOIbI
pearupyromux BEIIECTB, KOHIEHTPAUMH pPEArHPYIOLIMX BEIIECTB, TEMIEPATYPbl, HAIAYUS
KaTajJn3aTopa, IUIOIIAJN IOBEPXHOCTH pEarupyrollnx BellecTB. Peaknun TOMOTeHHbIE U
TeTEpOreHHble. DJIEMEHTapHbIE peakUUd. MexaHu3M peakuuu. AKTUBHPOBAHHBIN KOMIIIEKC
(mepexoHOE COCTOSIHME). 3aKOH JeicTByromux Macc. KoHCTaHTa CKOpPOCTH peakiuu, ee
pazMepHocTh. CKOpPOCTh peakiuu paguoakTHUBHOro pacnana. llepuox momypacmana. Ilpasuio
Bant-Todda. Ilonstue o6 sHeprum akTUBaMU M 00 SHEPreTMUECKOM MPO(HIIE PEaKIHH.
VpaBuenue Appenuyca. Karanmzatopel M Kataiu3. DHEpPrusi aKTUBAIMU KaTadUu3UPyEeMOW H
HEKaTaJu3upPyeMol peakiuuu. AKTUBHOCTh W CEJIEKTHBHOCTb KaTajau3aTopa. ['OMOTeHHbIA WU
reTeporeHHbl Karanu3. ['oMoreHHbl kKaranu3 B ra3oBoi Qasze. KaramuTuueckoe okucieHHe
yrapHoro ra3a B KOHBEpPTEpax BBIXJIONHBIX Ta30B B aBTOMOOWISAX. Ponb karamuzatopoB B
IPUPOJIE U IPOMBILIUIEHHOM MPOU3BOACTBE. DEepMEHTHI Kak OMOJIOrMUYECKHE KaTalIn3aTOpPHI.

JemoHcTpanuu. 1. DK30TEpMUUECKHE U SHAOTEPMUUECKHE XUMUYECKUE peakuu. 2. TernoBble
SIBJICHUS TIPYU PACTBOPEHUU CEPHOM KHUCIIOTHI U aMMHUAYHOM CENUTPBI. 3. 3aBUCUMOCTh CKOPOCTH
peakuuy OT IPHUPOIbl BEIIECTB HAa MPUMEPE B3aUMOJEHUCTBUSI PACTBOPOB PA3IMUYHBIX KHCIOT
OJIMHAKOBOM KOHIIEHTPAIIMU C OJAMHAKOBBIMU KyCOUKaMH (TpaHyJiaMH) [MHKA M OJMHAKOBBIX
KYCOYKOB pa3HbIX METAJUIOB (MarHusi, LHWHKA, eje3a) C PacTBOPOM COJITHOW KHUCIOTHL. 4.
B3anmopneiicTBie pacTBOPOB CEPHOM KHMCJIOTBHI C PaCTBOPAMHU THOCYJb(aTa HATPUS Pa3INUHOMN
KOHIIEHTpAllUld M TeMIIepaTypbl. 5. 3aBUCUMOCTh MOJOKEHUs paBHOBecHs] B cucreme 2NQOz«>
N204 oT Temneparypsl.
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JlabopaTopHusie onbIThl. 1. Katanutuueckoe pa3inokeHue NEPOKCUAA BOAOPOA.
1.3. PacTBOpBI

Cnocooul evipajrxceHus KoauuecmeeHHo20 cOCMasa pacmeopa: MaccoBas J0Jsi pacCTBOPEHHOIO
BellecTBa (IIPOLEHTHAsT KOHLEHTpPAalKs), MOJsipHasi KOHIeHTpalus. TutpoBanue. PactBopenue
Kak pu3uKo-XxuMudeckuil nporecc. Kpucramioruaparst.

Jucnepcnvie cucmempl. Komnouansie pactBopbl. MctunHble pacTBOphl. JucnepcHas ¢aza u
nucriepcuonHast cpena. CycneH3un W 3Mydbcud. 30 U rend. OmanecteHnus. Oddexr
Tunnansa. Koarymsauus. Cenumentanusi. Cuaepesuc.

Peaxkyuu 6 pacmeopax nekmponumos. KadeCTBEHHBIC pEaKLMM Ha HMOHBI B PACTBOPE.
KucnotHo-ocHOBHBIE B3auMojieiicTBUs B pacTBopax. AMorepHocTh. MoOHHOE mnpou3BeneHue
BOJbl. Booponnslii nokaszarens (pH) pactBopa. CuiibHble U ciabble 31ekTpoauthl. Pacuer pH
pacTBOpPOB CWJIbHBIX KUCIOT W wienodeid. KoHcTaHThl nuccoumanuy ciaaObIX 3JEKTPOJIUTOB.
CBs13p KOHCTaHTBl M CTENEHU JuccolManuu. 3akoH pa3BeneHus OctBanpia. Peaknum nMOHHOTO
oOMeHa. [lonHble U COKpallleHHbIE HOHHBIE YpaBHEHUS. ['uaponus coneld. ['Mapoans3 no kaTuoHy,
II0 aHHOHY, 110 KATHOHY U 110 aHUOHY. Peakuus cpeasl pacTBOPOB COJEH: KUCIOTHAs, IEIOYHAS
u HelTpanbHas. [TonHblil HeoOpaTtumblil ruapoau3. Iloaydyenne peakuuel ruApoIM3a OCHOBHBIX
conel. Ilonsatue o nporonutudeckoi teopun bpencrena—IJloypu. IlonsaTre o Teopumn KHCIOT U
ocHoBaHMH Jlptouca. 3HaueHwe THJIpoiM3a B OMOJIOTMYECKUX OOMEHHBIX IpOLECCaXx.
IIpuMeHeHne ruaponan3a B MPOMBIIIIEHHOCTH. PaBHOBECHE MEXKY HACBIILEHHBIM PaCTBOPOM H
ocankoM. [IponsBenenne paCTBOPUMOCTH.

Jemonctpanuu. 1. Onpenenenue KUCIOTHOCTH CpeAbl MPU MOMOIIM UHAUKATOPOB. 2. DPdeKT
Turnans. 3. O6pa3oBaHNe KOMIUIEKCHBIX COSTUHEHUN TIEPEXOTHBIX METAILJIOB.

JladopaTtopHnble onbIThI. 1. Peakinu nonnoro oomena. 2. CBoCTBa KOJUIOUIHBIX PACTBOPOB. 3.
I'unponus coneil. 4. [lonyueHue u cBONCTBAa KOMIUIEKCHBIX COEIMHEHU.

1.4. OxkuCIUTETbHO-BOCCTAHOBUTEIbHbIE MPOIECCHI

OKucnumenvHo-60ccmanosumenvusle peakyuu. TUTB OKUCIUTEILHO-BOCCTAHOBHUTEIBHBIX
peakuuii. OkucieHne W BOCCTaHOBJIEHUE. OKHUCIUTENM UM BOCCTAaHOBUTENIH. MeTon
AIIEKTPOHHOTO U DJEKTPOHHO-MOHHOTO OanaHca. [loBedeHuwe BemIECTB B cpelax C pa3HBIM
3HaueHueM pPH. Ilepmanranar kamust Kak OKHCIUTENb. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE
peaklMy B MPUPOJIe, TPOU3BOACTBEHHBIX MPOIIECCaX U KUZHEIEATEIbHOCTH OPTraHu3MOB.

T'anveanuueckuii 3nemenm (Ha npuMepe aieMeHTa Jlanuais). XUMHUYECKHE UCTOYHHMKHM TOKa:
raJlbBAHUYECKHUE DJIEMEHTBI, AaKKyMYJSTOpbl W TOIUIMBHBIE »3JeMeHThl. Popma 3amucu
XMMHYECKOTO HCTOYHMKAa ToKa. CTaHIapTHBIM BOJOPOAHBIM dnekTpoa. CTaHAapTHBII
AIIEKTPOJAHBIN ToOTeHuuan cucreMmbl. [loHsTHE 00 dNEKTPOABIKYIIEH CHUJIE peaKIuu.
ONEKTPOXUMHUYECKUM  psAJ  HANpsHKEHUM  (aKTMBHOCTH) METalIoB (P CTaHJIAPTHBIX
AJIEKTPOJHBIX OTEHLMAN0B). HanpaBieHne OKuCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUH.

Dnexkmponu3 pacijaBoB U BOJHBIX PACTBOPOB JJIEKTPOJUTOB (KHCIOT, LIEJIOYEH U coJield).
3akoHbl AnekTpoiu3a. IIpakTuyeckoe MpUMEHEHHE AIEKTPOJSU3a JUIsl MONYYEHUs IIEeJIOYHbIX,
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HIEJIOYHO3EMENTbHBIX METAJUIOB M alfoMUHUsS. Koppo3us MeTamioB: criocoObl 3alIUTHI METAJIOB
OT KOPPO3HHU.

JemoncTpanuu. B3anmoseiicTBre nepManranarta Kaius ¢ CyJIb(HUTOM HATPHUs B pa3HbIX cpeax.
2. OCHOBBI OPraHNYecKO XUMUH
2.1. OcHOBHBIE OHATHSI OPraHUYECKOH XUMHHU

IlosiBneHue M pa3BUTHE OPraHUYECKOM XUMHUM Kak Hayku. [Ipeamer u 3amaum opraHuyeckou
XUMUH. MeCTO U 3Ha4eHHe OPraHUYeCKON XMMHMU B CUCTEME €CTECTBEHHBIX HayK. B3anMocBs3b
HEOPraHWYECKUX U OPraHU4ECKUX BELIECTB.

OcobeHHOCTH OpraHu4ecKkux BemecTB. [IpuyuHBl MHOTO0Opa3usi OPraHUYECKHX BEIIECTB.
Oprannueckue BeIlecTBa B MPUPO/IC. YTIEPOIHBIN CKEJIET OPraHMYE€CKOM MOJIEKYJIbI, €r0 THUIIBI:
HUKJIMYECKHe, arukiandeckue. KapOoouukinueckue u reTepoluKiIndeckue ckeneTbl. KpaTHoCTh
XUMHUYECKON CBSI3U (BUBI CBSI3€H B MOJIEKYJaX OPraHMYECKUX BEIIECTB: OJUHApPHBIC, JBOMHEIE,
TpolHbIe). MI3MeHeHne SHEPTUH CBSI3eH MEXAY aTOMaMu yriepoja MpH YBEIMUYEHUU KPATHOCTH
cBs13U. HachlllleHHbIE U HEHACBIILIEHHBIE COEIUHEHMUS.

DONEKTPOHHOE CTPOEHHWE M XHMMHYECKHE CBSI3M aToMa yriiepoja. ['mOpuauszanus aToOMHBIX
opOuTajei, ee TUIIBI JJIsI OPTaHUYECKUX COCTMHCHHI: sp3, spz, sp. O6pa3oBaHue G- U p-CBSA3EH B
MOJIEKYJIaX OpPraHUYECKUX COeIMHEHUU. IIpoCTpaHCTBEHHOE CTPOEHHE OPraHUYECKHUX
COCJIMHEHMH.

XHWMHYECKOE CTPOCHHE Kak IMOPSJAOK COEJUHEHUs aTOMOB B MOJEKYJIE€ CONNIACHO HX
BaJCHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPUM XHMHUYECKOTO CTPOEHUS OpPraHMUYECKHUX
coenuHeHuit A. M. BbyrtiepoBa. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XHUMHYECKOTO CTPOCHHUS
Mmosiekyn. CtpykrypHas gopmyina. M3omepus u usomepsl. CTpyKTypHas U MPOCTPAHCTBEHHAs
n3omepusi. M3omepust yriaeponHoro ckenera. M3omepust nonoxeHus. MexkiiaccoBasi U30MepHs.
Bunel npoctpaHcTBeHHOW wu3oMepuH. OmnTuyeckas u3oMepus. ACHUMMETPUUYECKUH aToM
yraepoaa. OnTHYeCKHEe AHTUIOIbL. XUPAJIbHOCTb. XHUPAJbHbIE W AXUPAIBHBIE MOJIEKYJIBI.
I'eomeTpuueckas nzomepus (IiUcC-, TPAHC-U30MEPHS).

OU3UKO-XMMUYECKHE METObl HCCIENOBaHUS CTPOCHMS W PEAKIMOHHOM CIOCOOHOCTH
opranuveckux coeauHeHuil. Cnekrpockonust SIMP, wacc-cnektpomerpusi, HH(ppakpacHas
CHEKTPOCKOIHS.

DNEKTPOHHOE CTPOCHHUE OPraHMUYECKUX BEIIECTB. B3auMHOE BIMSHHE aTOMOB M I'PyII aTOMOB.
OnektpoHHble 3¢ dekTsl. UHIyKTUBHBIN 1 Me30MepHBbIN 3QdekThl. [IpencraBieHue o pe3oHaHce.

Knaccudukanus opranmdeckux BemecTB. OCHOBHbIE KJIAcChl OpPraHUYECKHX COEIWHEHUH.
[TpuntMIIBEI KTaccupUKAMK OpraHUuYecKuX coenuHeHni. [ToHsaTHe 0 QYHKIIMOHATBEHOMN TpyIIIe.
Knaccugukanus opraHMuecKuX COEJUHEHUH MO0 (QYHKUMOHAIBHBIM TIpynnaM. [‘omosorus.
I'omonoru. I'omonoruueckass pasHocts. ['omosornueckue psasl. HoMeHknaTypa opraHndecKux
BeulecTB. MexayHapoaHas (CUCTEMAaTHYeCKas) HOMEHKJIATypa OPraHHYeCKUX BELIECTB H
NPUHIUIBI 00pa30BaHMsI HAa3BAHUN OPTaHUYECKUX COeIMHEHMU. ParroHambHas HOMEHKIIATYpa.
Knaccugukarus 1 0coOeHHOCTH OpraHMYeCKUX Peakluii.
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CrniocoOnI 3anucelt peakiuii B OpraHu4Ieckoi xumun. CxeMa u ypaBHEHHUE. Y CIIOBHS TPOBEICHUS
peakiuii. Knaccudukanus peakuuid OpraHM4ecKHUX BEIIECTB MO CTPYKTYPHOMY MpPHU3HAKY:
3aMellleHHe, IPUCOEANHEHHNE, OTIEIUIeHUE. PeakinoHHbIe 1IeHTpbl. [lepBoHavanbHbIe TOHATHS O
TUMAX U MEXAHU3Max OPraHUYeCKHX peakiuil. [ OMONUTHYECKUI U TeTepOIMTUYECKHN Pa3phiB
KOBJICHTHOM XUMHUYECKOH CBs3U. CBOOOJHOPAIUKAIBHBI W MOHHBIA MEXaHU3MBI PEAKIIHH.
[TonsiTie 0 CBOOOAHOM pajauKaie, Hykieoduie, eKTpoduie, KapOOKaTHOHE U KapOaHUOHE.
O0603HaueHue NOHHBIX PEAKIMI B OpPraHN4eCKON XUMHUHU.

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC p€akiunu B OpFaHH‘ICCKOﬁ XUMHHU. I/I,I[GHTI/I(l)I/IKaI_II/IH
OpPraHu4YCCKux COGHHHGHHﬁ. I'enetnueckas cBA3b MEXKAY KilacCaMU OpTraHU4YCCKUX COC,Z[PIHCHHﬁ.

JlemoHcTpanuu. Mojienu opraHu4ecKux MOJICKYJI.
2.2. YrieBoaopoabl

AnkKanbl. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJbl MeTaHa. sp3-I'ubpunuzanus
opOutanmeii aromoB yriiepoga. [oMosormueckmii psg W oOmas  Gopmyna  aaKaHOB.
CucremaTnueckasi HOMEHKJIaTypa ajKaHOB M paauKajoB. M3oMepus yriepoaHOro ckeera
ankaHoB. IloHatue o koHpopmauusx. Pusznyeckue CBOICTBA aJIKAaHOB. 3aKOHOMEPHOCTH
U3MEHEHHS (U3UYECKUX CBOMCTB. XHWMHYECKHE CBOMCTBA QJIKaHOB: TaJIOTEHHPOBAHUE,
HUTPOBAHUE, JETUAPUPOBAHME, TEPMHUUECKOE pa3yiokeHHe (MHUPOJM3), TOPEHUE KaK OJUH M3
OCHOBHBIX HMCTOYHUKOB Telja B IPOMBIIUIEHHOCTH U OBITY, KaTaIUTUYECKOE OKHCIIECHHUE,
KPEKUHI KakK CIOCOObI TOJIyUYeHHs] BaXXHEHUIIMX COEAMHEHHH B OPraHMYECKOM CHHTE3E,
U30MepHu3alMsl Kak Ccrnoco0 IMOJy4yeHHsl BBICOKOCOPTHOrO O€H3MHa. MexaHu3M peakluuu
CBOOOJTHOpAIMKAIBHOTO 3aMelleHHus (Ha IMpHUMepe XJIOpupoBaHHs MeTaHa). CHHTETHYECKue
CHocoObl MOJTyYyeHUs! alKaHOB. MeTObl MOJIYyYeHHs aJKaHOB U3 AJKWITAJIOT€HUJOB (peakius
Bropua), nekapOokcuiimpoBaHueM coJiel KapOOHOBBIX KUCIIOT U 3JIEKTPOIN30M PACTBOPOB COJIEH
KapOOHOBBIX KUCIOT. HaxoeHne ajakaHoB B IPUPOJIE U IPUMEHEHHUE aKaHOB.

Huxknoankaner. CrpoeHue MoJieKyn IHKiIoankaHoB. OOmas ¢opMysia LIHMKIOAIKaHOB.
Homenknarypa  nukioankaHoB.  M3omepuss — IMKJIOAJKaHOB:  YIVIEPOAHOTO  CKeJeTa,
MEXKKJIaCCOBasi, MPOCTPaHCTBEHHasl (LMC-TpaHc-u3oMepus). HanpsokeHHble U HEHaNpsKEHHbIE
Kbl Crenuduka CBOWCTB LUKIIOATKAHOB ¢ MaJIbIM pa3MepoM IMKIa. XUMHUYECKHUEe CBOMCTBa
OUKIIONpoIaHa: rTop€Hue, p€akiuuu NpuCOCINHCHUA (I‘I/II[pI/IpOBaHI/Ie, IPUCOCIUHCHHE TaJIOTCHOB,
raJoreHOBOIOPOJIOB, BOJBI) M IUKJIOTEKCaHA: TOPEHHE, PEaKIMH PaJUKaIbHOTO 3aMEIICHHS
(xmopupoBanue, HUTpoBaHue). [lomydeHne NUKIOANTKAHOB U3 aJIKAaHOB U IUTAJIOTCHATKAHOB.

Ankensl. IIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJIBI dTUJIeHA. Sp2-I ubpuauzamnms
opbuTanei aroMoB yriepoja. 6- u n-Cssizu. ['omonorudeckuii psa 1 obmas Gopmyna alkeHOB.
Homenkiatypa ankeHoB. l30Mepusi ankeHOB: YIJIEpOJHOTO CKEJIeTa, IOJOKEHUsS KpaTHON
CBS3M, TMPOCTPAHCTBEHHass (reoMeTpuyecKkass HU30MEpUs, WIU  LUC-TPAHC-U30MEpus),
MeKKIIaccoBasa. dDusmueckue CBOMCTBA aJIKEHOB. XHMHYECKHE CBOMCTBAa alKeHOB. Peakmum
ANIEKTPO(UIBHOTO TMPHCOSINHEHHUST KaK CIOCO0 TMONyuyeHHUs] (YHKIMOHAIBHBIX MPOU3BOIHBIX
YIJIEBOAOPOAOB: THUIPUPOBAHHE, TaJOrC€HUPOBAHUE, TMIPOraJIorT€HUPOBAHUE, TUApATaIUs
QJIKEHOB. MexaHu3M 3JIeKTPO(UIBHOTO MPUCOSAMHEHUS K ankeHam. [IpaBuio MapkoBHUKOBA U
ero oOBSICHEHHME C TOYKM 3pEHHUs DJIIEKTPOHHOM TeopuH. PanukanpHOe mNpucCOeTUHEHUE
OpOMOBOZOPO/IAa K aJIKEHAM B MPHUCYTCTBUH TepeKkuceil. BzaumopeiicTBiue aJikeHOB ¢ OpOMOM H
XJIOPOM B Ta30BOM (haze IMpH BBICOKOW Temreparype uin Ha cBety. OKUCIIeHHnEe aJIKEHOB:
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TOpeHHe, OKUCIICHUE KUCIOpoaoM B mpucyTcTBur xjaopuaoB namnaaus (1) m menu (I11) (Bakep-
MPOLIECC), OKHUCICHHE KHCIOPOJOM B TPUCYTCTBUU cepedpa, OKUCICHHE TOpSYUM
MOJIKMCIICHHBIM PAacTBOPOM IE€pPMaHraHaTa Kajus, OKHCIIEHHE MepMaHraHaTOM Kaius (peakuus
Barnepa), o3onupoBanue. KauecTBeHHBIE peaklMyd Ha ABOWHYIO CBs3b. [IpoMbllIeHHBIE U
n1abopaTopHbIe CIIOCOOBI MOTyYeHHs alkeHoB. [lonmyuenue alkeHOB AETHAPHUPOBAHNEM AJIKAHOB,;
peakuueil AJIMMUHUPOBAHUS W3 CIUPTOB, TaJOr€HAJIKaHOB, JurajgoreHajikaHos. [IpaBuio
3aitiieBa. [lomumepuzanus ankeHoB. [lomumepusanusi Ha katanuzatopax llurmepa—Harra.
[TomusTHiIeH Kak KPYNHOTOHHAXKHBIA IPOAYKT XHMHYECKOro IIpou3BoxacTBa. [Ipumenenue
AJIKEHOB (TWJICH U MPOTIHIICH).

Ankaoduenwt. Knaccudukanus ankaguieHOB 110 B3aMMHOMY PacIlOIOKEHUIO KPAaTHBIX CBs3€i B
Mosekyae. OcoOEHHOCTH 53JEKTPOHHOIO U IPOCTPAHCTBEHHOI'O CTPOEHHUS CONPSHKEHHBIX
ankagueHoB. OOmas Qopmyna ankagueHoB. HomeHkiaTypa M H30Mepusi aJIKaJUEHOB.
®usnyeckue CBOMCTBA  AJKaJMEHOB. XHMMHMYECKME CBOMCTBA  aJKaJMEHOB:  PpEaKIUU
pUCOeANHEHUs (THAPUPOBAaHUE, TaJOr€HUPOBAHUE), TOpEeHUss U nonumepusanuu. 1,2- u 1,4-
[Tpucoenunenue. Ilomyuenue ankagueHoB. CuHTe3 OyrangueHa u3 OyTraHa M 3TaHoJA.
[Tonmumepusanusa. Kayuyku. Briag C. B. JleGeneBa B mosiyueHHE CHUHTETHYECKOTO KaydyKa.
Bynkanuzanus kayuykoB. Pe3zuna. MHoroo0pasue BHIOB CHHTETUYECKMX KaydyKOB, HX
CBOWCTBA U IPUMEHEHHUE.

AnKunbl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl —aleTWiIeHa. Sp-
['ubpunuzanus opOutaneid aTomMoB yriepona. [omornorumdeckwii psg u obmas dopmyna
ankuHoB. HomeHknatypa ankuHoB. M30Mepus ankKWHOB: YIIEPOJHOIO CKEJIETA, IOJIOKEHUS
KpaTHOM CBfA3M, MeEXKiaccoBas. DU3MUECKHE CBOMCTBA aJKUHOB. XHWMHYECKHE CBOMCTBA
QIKUHOB. Peakium mpHCOeIMHEHUs KaK CIOCO0 MONyYeHHUs MOJMMEPOB M APYTUX MOJE3HBIX
npoaykToB. ['mapupoBanue. Peakiuym nprucOeIMHEHUS TATIOr€HOB, TaJOr€HOBOJIOPOIOB, BOBI.
Tpumepnszanusd u auMepusanus aneTwieHa. Peakuuu 3amemenus. KuciotHele cBoiicTBa
AJKWHOB C KOHIIEBOM TPOMHOW CBs3bIO. AlleTWICHUIBL. B3auMopeiicTBrue aleTUiIeHUuI0B C
rajoreHankanamu. ['openue anerunena. OKuUcIeHne aTKWHOB PaCTBOPOM MEpMaHraHaTa Kajusl.
[Tonmyuenue amneTuieHa NHPOJIM30M MeTaHa H KapOugHeiM MetofoM. CHHTE3 aJKWHOB
aJKWIMpoBaHueM aleTunuaoB. [IpumeHenue auneruiieHa. ['opeHue aneTuineHa Kak HUCTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHH JJISI CBAPKHU U PE3KU METAILIOB.

Apenwvt. Vctopuss otkpbiTus Oensona. Ilonstue o0 apomatmunoctu. [IpaBuio Xrokkens.
HeGenzonnueie apoMaTrueckue cucteMbl. COBpeMEHHBIC IMPEICTAaBICHHUS 00 SJIEKTPOHHOM U
MIPOCTPAHCTBEHHOM CTpoeHuu OeHzoma. O6mias Gopmyna apeHoB. M3oMepuss 1 HOMEHKJIATypa
roMoJioroB OeHzoia. M3oMepus qu3aMenieHHbIX OCH30JI0B Ha IpUMepe KCHITONoB. Du3ndecKkne
cBoOMcCTBa OeH301a. XUMHUYECKHE CBOMCTBA OeH3oia. Peaknmm 3amernieHusi B OCH30JIBHOM SIIPE
(anekTpouiabHOE  3aMelIeHHe): raJIoOTeHUPOBAHUE, HUTPOBAHUE, ANKWINPOBAHKE,
aIIMpoBaHue, cynbpupoBaHue. MexaHn3M peakiuu AEKTPOoPUIBHOTO 3aMenleHus. Peakimu
NPUCOCTUHEHUST K OeH30i1y (TMApUpOBaHME, TaJOTCHUPOBAHUE (XJIOPUPOBAHHE HA CBETY)).
Peakuust ropennst. OCOOEHHOCTH XUMHUECKUX CBOWCTB aJKMJIOCH30JIOB Ha MpPHUMEpE TOIyoJa.
B3anmHoe BiusiHME aTOMOB B MOJIEKyJie TojyoJsia. [IpaBunia opueHTanum 3aMecTUTENed B
peakiusx 3aMelIeHMs, COIJIaCOBaHHAs M HECOIJlacOBaHHas OpHUEHTAlus. XJIOPUPOBaHUE
tonyona. OKuCIEHHE aTKUIOEH30JI0B pacTBOPOM IMepMaHraHaTa Kaius. [ajmoreHupoBaHUE
AIKAIIOCH30JI0B B OOKOBYIO 11eTh. HutpoBanue HutpoOeH3omna. [lomydenue 6eHzomna u ero
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romonoroB. Ilpumenenue romonoroB OeH3zona. [loHsATHE O NOAMSAECPHBIX apeHax, uX
¢du3noIOrHUecKOe ACUCTBUE Ha OPTaHU3M YEIOBEKa.

TI'enemuueckas cesasw MCXKAY pa3siIMYHBIMU KilacCaMU YTJIEBOJOPOOAOB. KauecTBeHHEIC p€akuuu
Ha HCHIPCACIbHBIC YITICBOAOPOIbI.

T'anozenonpouseoonvie y21€6000p0006. DIECKTPOHHOE CTPOEHUE TaAJOr€HONPOU3BOIHBIX
yIIeBOOPOAOB. Peakiuu 3ameleHusi rajioreHa Ha THAPOKCHII, HUTPOTPYMIY, LIMAHOTPYIIIY,
amuHorpynny. JlelicTBue Ha rajJlOreHIpOU3BOIHBIE BOJHOTO M CIUPTOBOTO PacTBOpa IIEIOYH.
CpaBHeHHE pEaKIMOHHONW CIIOCOOHOCTH QJKWI-, BHUHUJ-, (GEHWI- U OCH3WITralOreHH]IOB.
BsaumopeiicTBie nuraioreHajikaHoB ¢ MarHueM U HUHKOM. [IoHsATHE 0 MeTallsIoopraHu4ecKuX
COeMHEHUAX. Marnuiioprannueckue coenuHeHus. PeaktuB ['punbsapa. Hcnons3oBanue
raJIOr€HONPOU3BOHBIX B OBITY, TEXHUKE U B CUHTE3E.

Jemonctpanuu. 1. CocraBieHue Mojeneld MOJIEKYl alkaHoB. 2. bpomupoBaHue rekcaHa Ha
ceery. 3. ['openue merana, STuieHa, anerwieHa. 4. OTHOIIEHHE METaHa, ITWICHA, alleTUJICHA U
OeH301a K pacTBOpaM IepMaHraHata Kajausi 1 OpomHoi Boje. 5. [lomyuenue 3TuiieHa peakiueit
neruapatanuu 3taHona. 6. [lomydenne aneruiaeHa ruIpoian3oM kapouaa kanpuus. 7. OKucieHue
TONyoJIa pacTBOpoM TepMmaHraHara kamus. 8. [lomydeHwe crupona nenoauMepHu3aruen
MOJIMCTUPOJIA U UCTIBITAHUE €T0 OTHOUICHHS K pacTBOPY MEpMaHraHaTa Kajus.

2.3. Kuciopoacoaep:kamme opraHudeckue coeTuHeHus!

Cnupmui. Knaccuduxanusi, HOMEHKJIATypa M H30MEpHsl CHUPTOB. ['oMoioruueckuil psa u
oOmast opmysna MpeneabHbIX OJHOATOMHBIX cHUpTOB. dusnueckue CcBOICTBa MpeneabHBIX
OJIHOATOMHBIX CHUPTOB. Bo/opoaHas cBA3b MEXy MOJEKYJaMHU U €€ BIHUSHHUE Ha (pU3NYECKUE
CBOICTBa CIMPTOB. XMMHUECKHE CBOWMCTBA CIIMPTOB: KUCIOTHBIE CBOMCTBA (B3aMMOJAEWUCTBUE C
HaTpUEeM KakK CHocO0 YCTaHOBJEHHUS HAJU4Msl THAPOKCOTPYMIBI); PpPEaKIMH 3aMELICHUS
THJIPOKCUIIBHOM TPYIIBI Ha FaJIOTeH KaK CIOco0 MOIY4YeHUs! PaCTBOPHUTENEH; MEXMOJIEKYIsIpHas
U BHYTPUMOJIEKYJISIpHas JeTuapaTanus; o0pa3oBaHUe CIOKHBIX I(PUPOB C HEOPraHUYECKUMHU U
OpPraHWYECKUMH KHCJIOTAMH; TOpeHue; okucieHune okcuaoMm wmemu (l1), moakucieHHBIM
pacTBOPOM IE€pMaHraHaTa KajMs, XpPOMOBOH CMECBIO; PEAKIMH YIJIEBOAOPOJHOTO pajuKala.
CpaBHeHUE peaKkIIMOHHOW CIMOCOOHOCTH MEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX OJHOATOMHBIX
CIUPTOB B PEAKIMM 3aMelleHHs. AJIKOToJsAThl. ['uaponn3, aqkuiupoBaHue (CHHTE3 MPOCTHIX
a¢upoB no Bunbsmcony). D¢upsl dochopHbix kucioT. Porb MoHO-, nmu- u Tpudocdaros B
Onoxummuueckux rnpoueccax. [lpomeinuieHHblil cunTe3 Metanosna. [lonydyenue 3TaHona: peakuus
Opo’XKeHMsI  TJIIOKO3bl, THApaTanmus dSTuieHa. [IpuMeHeHHMe MeTaHojla U JTaHOJIA.
DU3NOJIOTUYECKOE JNEWCTBUE METAaHOJIA M JTaHOJA HA OpraHU3M 4YeloBeKa. MHOroaTOMHBIE
CHOUPTHI. OTWIEHIJUKOJIb W TIMLEPUH KakK IIPEICTAaBUTENIN IPENEIbHBIX MHOTOATOMHBIX
CIHMPTOB, UX (PU3MUECKUE U XUMHUYECKHE CBOMCTBA. KadecTBeHHas! peakiusi HAa MHOTOaTOMHBbIE
CIIUPTHI U €€ MPUMEHEHUE ISl PACIIO3HABAHUA IIMIEPUHA B COCTABE KOCMETHYECKUX CPENICTB.
CuHTe3 nMOKCaHa W3 OTWICHINIMKONSA. TOKCHMYHOCTB 3THieHrIuKoyd. IIpaktuueckoe
IIPUMEHEHNE YTHIICHTIIUKOJIA U TIIMLEPHUHA.

Ilpocmote 3¢huper Kak uU30MEpbI MPEACIbHBIX OJHOATOMHBIX CIHUPTOB. CpaBHEHUE UX
(Gu3MUeCKUX M XMMHUYECKHX CBOWCTB CO CIHMpPTaMHu. Peakius pacuierieHus MpOoCThIX 3(UpPOB
no10Bo10poaoM. [lepokcuabl mpocThIX 3(GUPOB, MEPHI MIPEIOCTOPOKHOCTH MPU PaAdbOTE C HUMH.
@Denonvt. CTpoeHHe, U30MepUs U HOMEHKIAaTypa ¢eHoyioB. B3anMHOe BIUsSHHE aTOMOB B
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Mosiekysie (eHosma. Pu3MUecKue W XUMHUUYECKHE CBOMCTBa (peHona m Kkpe3osioB. KucioTHbie
cBOlicTBa (DEHOJIOB B CpaBHEHHH CO CIIUPTAMHU: PEAKIUM C HATPUEM, THJIPOKCHUIOM HATPHSL.
Peakiuu 3amerenusi B 0EH30JbHOM KOJIbIlE (TajoreHupoBaHue (OpoMUpOBaHKE), HUTPOBAHUE).
IIpocteie >dupsr  ¢enonoB. Oxucnenue ¢eHonoB. KadecTBeHHbIE peakiuu Ha (QeHOJ.
[Tony4yenue ¢enona. [Ipumenenue genona.

Kapoonunvnvie coedunenusn. Anbaeruabl U KETOHBL. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOCHHE KapOOHWJIBHOM TpyNIbBI, €€ NOJIPHOCTh W TNoJsipuzyeMocTb. Kiaccudukanus
anpaeruioB U KeToHoB. CTpoeHHe TMpeAeNbHBIX aJbACTUAOB. | OMOJOTHMYECKHl pA,
HOMEHKJIaTypa, M30MEpHUsl MpelesbHbIX  anbaerunoB. CTpoeHHME MOJIEKYJIbl — alleTOHa.
['omonoruyeckuit psii, HOMEHKJIATypa U HU30oMepusi keToHoB. OOmias dopmyna mpeneabHbIX
anpaeruioB U ketoHoB. Dusmueckue cBoiicTBa (QopMmallberuja, aleTraabIeruaa, areToHa.
[TonsiTHe O KETO-€HOJBHOW TayTOMEpHH KapOOHWIBHBIX COCAMHEHHNH. XHUMHUYECKUE CBOICTBa
NpeJeNbHBIX ANbICTUIOB U KETOHOB. MeXaHU3M PEeaKklIuu HYKJICO(PHIFHOTO MPUCOCIHHEHUS 10
KapOOHMIBHON rpymme. Peakuuum mnpHcoenIWHEHHS BOIBI, CIHUPTOB, IIMAHOBOJAOPOJA U
runpocyiabura Harpus. I[lomydenume ameraneii um  keraneil. CpaBHEHHE pPEaKIMOHHOU
CHOCOOHOCTH QJIBJIETUIOB U KETOHOB B PEAKIHMAX MPHCOeInHEHN. Peakiinu 3aMemieHus: aToMoB
BOJIOpPOJa TMpHU YIJIEPOJHOM aromMe Ha ranoreH. llomumepusanus Qopmanpaeruia u
anetanpaeruga. CUHTE3 CIHPTOB B3aHMMOJCHCTBHEM KapOOHUIIBHBIX COCTUHEHHH C PEaKTHBOM
I'punbspa. OxucieHue KapOOHWIBHBIX coequHEeHUuH. OCOOEHHOCTHM pPEaKUHUU OKHUCICHUS
anetoHa. CpaBHEHHE OKHCJICHHs albJeTUIOB U KeTOHOB. ['mapupoBanue. BoccraHoBneHue
KapOOHMJIPHBIX COCIMHEHWH B crUpThl. KadecTBEHHBIE pEakIMHM Ha AalbJACTHIHYIO TPYIILY
(peakmusi «cepeOpsHOTO 3epKaniay, B3ammojencTBue ¢ ruapokcugom meau (II)). AmpaonbHo-
KPOTOHOBAasi KOHJICHCAIIMSI albACTUIOB U KeTOHOB. OcoOeHHocTH QopManpaeruaa. [lomydenne
NpeJeNbHBIX abACTHIOB: OKHCICHHE CIMPTOB, THApaTanus anetuieHa (peakuus Kydeposa),
OKHCIICHHEM 3THJIEHAa KUCIOPOIOM B mpucyTcTBuM Xjopuaa namiaaus (II). [lomyuenue anerona
OKHCIICHHEM IPOMaHo0Ja-2 U pa3okKeHUEM KaJIbLUEBON WM OapHeBOM COIM YKCYCHON KUCIIOTBHI.
TokcHYHOCTD anbAeru1oB. BaxkHelie npeacTaBUTeNy ajlbIeTrHI0B U KETOHOB: (JOPMaJIbAETH],
YKCYCHBIN allbJeTH/I, alleTOH U MX MPAaKTHYECKOE UCIO0Ib30BAHUE.

Kapoonoevie kucnomel. CTpoeHUE TIPEACITbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT.
Knaccudpukanus, wusomepuss M HOMEHKJIAaTypa KapOOHOBBIX KHCIOT. OJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOECHUE KapOOKCHIIbHOM rpynnbl. ['oMmonornyeckuit psia u odmas popmyia
IpelebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. DU3NYECKHE CBOICTBA NPEEIbHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT Ha MpUMEpPEe MYpPaBbUHOM, YKCYCHOM, MpPOINHOHOBOM,
MaJTbMUTHHOBON M CTE€ApUHOBON KUCIOT. BomopoaHbie CBs3M, accoruans KapOOHOBBIX KHUCIIOT.
XUMUYECKUE CBOMCTBA MPEEebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. KUCIIOTHBIE CBOICTBA
(M3MEHEeHHe OKPAaCKH WHAMKATOPOB, PEAKIIMU C aKTUBHBIMH METAJIJIaMH, OCHOBHBIMH OKCHJIaMH,
OCHOBaHUsIMHU, cOyisiMH). VI3MeHEeHHe CHIIbI KapOOHOBBIX KHCIOT TPHU BBEIECHUU JOHOPHBIX U
aKIETITOPHBIX 3aMmecTuTenel. Bi3ammopeiicTBrue kapOOHOBBIX KHCIOT CO CHOUPTaMU (peakiius
sTepudUKaIum), 0OPaTUMOCTh PEAKIIUH, MEXaHU3M peakiuu dTepudukanuu. ['aroreHupoBaHme
KapOOHOBBIX KHCIOT B OOKOBYIO I1enb. OCOOCHHOCTH XWMHUYECKHX CBONCTB MYpPaBBUHOMN
kucnoTel. [lodydeHuwe mpenenbHbIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIOT: OKHCIIEHHE
abJIETU/IOB, OKHCIIEHUE TEePBUYHBIX CIHUPTOB, OKHCIEHUE alKaHOB U AJIKEHOB, T'MIIPOJIU30M
FeMUHAJIbHBIX TpUTAJIOreHu0B. B3aumoneiictBueM peaktuBa ['puHbsIpa ¢ YIJIEKUCIBIM Ta30M.
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[Tonydyenne MypaBbUHOW M YKCYCHOW KHCJIOT B MPOMBINUIEHHOCTH. [[priMeHeHre MypaBbUHON 1
YKCYCHOM KHCIIOT.

JIByXOCHOBHbIE KapOOHOBBIE KHCIOTHI: OOIIKE CIIOCOObI MOJYyYEHHs], OCOOCHHOCTH XUMHUYECKUX
cBoiicTB. ll{aBeneBas u MaOHOBAs KMCIOTA KaK MPEICTABUTEIN TUKAPOOHOBBIX KHCIIOT.

CuHTE3BI HA OCHOBE MAJIOHOBOTO 3(Upa. AHTHAPHUIIBI U UMUBI TUKAPOOHOBBIX KUCIIOT.

HenpenenbHple 1 apoMaTHYECKHE KHCIIOTHI: 0OCOOCHHOCTH MX CTPOCHHS U CBOMCTB. [Ipumenenue
OEH30MHOI KHUCIIOTHI.

ApomaTudeckue TuKapOOHOBBIE KUCIOTHI ((raneBas, uzodraneBas u TepedraneBas KUCIOTHI):
MPOMBINIJICHHBIE METOJABl TOJMYYCHHS W TpUMEHeHue. [loHsATHE O THUIPOKCHKApOOHOBBIX
KHCJIOTaX M UX MPEJCTABUTEIISX MOJIOYHOM, IMMOHHOM, I0JIOYHON ¥ BUHHOW KHCJIOTAaX.

Bricuine INpeaACIIbHBIC W HCIIPCACIbHBLIC Kap6OHOBLIe KHCJIOTEI. 3HAUeHHE U IMPUMCHCHHUC
Kap6OHOBLIX KHCJIOT.

DYHKYUOHAIbHBIE NPOU3EOOHBIE KAPOOHOGBIX KucAom. XJIOPAHTUIAPUIBl U  AHTHAPUIBI
KapOOHOBBIX  KHCJIOT: TIOJIy4€HHe, TUAPONIW3. B3aumojeicTBue  XJIOPaHTHIAPUIOB  C
HYKICODUIbHBIME ~ peareHTaMu. [lomydeHune CIOXKHBIX 3(UPOB C  HUCIOJIH30BAHUEM
XJIOPAHTUAPUJIOB U AHTUIPUAOB KUCIIOT.

Crnoxuble 3¢upsl. CTpoeHHEe, HOMEHKJIATYpa U U30MEpHsl CIOXKHBIX 3(upoB. CioKHbIE 3(UPEI
KaK M30Mepbl KapOOHOBBIX KUCIOT (MeXKi1accoBasi uzomepusi). CpaBHeHHE PU3NUECKUX CBOMCTB
U PEAKIHMOHHON CHOCOOHOCTH CIIOKHBIX 3(HUPOB M H30MEPHBIX MM KapOOHOBBIX KHCIIOT.
I'maponu3  crnoxHbIX 3¢upoB. CrocoObl MOMYyYEHHS CIOXKHBIX AI(PHUPOB: ITepUPUKALUL
KapOOHOBBIX ~KHCJIOT, alWJIMPOBaHUE CHUPTOB U AJKOTOJSATOB TaJOr€HAaHTUPUIAMH U
AHTUJIpUJIaMU, AJKUJIUpOBaHUE KapOokcuiaT-uoHOB. CHHTE3 CIOXHBIX 3(UPOB (EHOJIOB.
Crnoxnble 3(upbl HeoOpraHUIecKuX KucinoT. Hurpormumuepun. [IpuMeneHne cioxHbIX 3QUPOB B
MUIIEBON U Map(rOMEPHON MPOMBIIITIEHHOCTH.

AMu1b1 KapOOHOBBIX KHUCIIOT: MOJIy4Y€HHE U CBOMCTBA HA MPUMeEpE alleTaMH/a.
[TonsiTre 0 HUTpHIIaX KapOOHOBBIX KUCTOT. [{naHruapuHse.

Comn Kap6OHOBBIX KHCJIOT, UX TCPMHUYCCKOC PA3JIOKCHHUEC B IPUCYTCTBUU IICTIOYH. Cunre3
Kap60HI/IJ'II)HI)IX COC}II/IHGHI/Iﬁ PA3T0KCHUEM KAJIbIIUCBBIX coJieit Kap6OHOBI)IX KHCJIOT.

HNemoncrpanuu. 1. B3aumopelictBue HaTtpusi ¢ 3TaHosoM. 2. OKHCICHHE 3TaHOJAa OKCHIOM
memu (I1). 3. Topenue stanona. 4. B3aumoneiicTBUEe TpPET-OyTHIOBOIO CIHUPTA C COJISTHOW
kuciotonl. 5. Momodopmuas peakums. 6. OnpenesieHne anbIerua0B MPU MOMOIIN Ka4eCTBEHHBIX
peakuuii. 7. OKUCIEHNE aJIbETUIOB IEPMAHIAHATOM KaJIHs.

JlabopaTopHsle onbiThl. 1. CBolicTBa 3TMIIOBOTO ciupTa. 2. CBolicTBa rnuepuHa. 3. CBoiicTBa
¢denoma. 4. CroiictBa (opmanuua. 5. CBoicTBa YKCycHOW KHCHOTHL. 6. Conm KapOOHOBBIX
KHCJIOT.
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2.4. A30T- ¥ cepocojiep:Kalue coeTHHEeHHs

Humpocoeounenusa. DISKTPOHHOE CTPOCHHUE HUTPOrpymmbl. [lomydeHrne HUTPOCOCIUHEHUU.
BoccraHoBieHne HUTPOAPEHOB B aMUHBI. ApOMAaTHYECKUE HUTPOCOEAUHEHUS. AKUENTOPHBIE
CBOMCTBA  HUTPOrPYHIbl.  AJIbIOJIBHO-KPOTOHOBAas ~ KOHJACHCALMS ~ HUTPOCOEIUHEHUM.
B3priBuarslie BelecTna.

Amunw. Kinaccupuxanys 1O TUIYy YIJIEBOJOPOJHOTO paJvKala W YHUCIYy aMHHOTPYII B
MOJIEKYJIe, HOMEHKJIaTypa, U30Mepusl aMUHOB. [lepBUYHBbIE, BTOPUYHBIEC U TPETUYHBIC AMUHBI.

DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MPEACNIbHBIX aMHHOB. DU3MYECKHE CBOMCTBA
aMHHOB. AMMHBI KaK OpPraHMYE€CKHE€ OCHOBAHHUS: PEaKIUuu ¢ BOJOH, Kuciaoramu. Coiu
aJKWIaMMOHUS. Peakiysi TopeHus aMMHOB. AJIKUJIMPOBAHUE U allJIMPOBaHUE aMUHOB. Peakiuu
aMHHOB C Qa30TUCTOM KHUCJIOTOH. [IOHSATME O 4YETBEPTHUYHBIX AMMOHHEBBIX OCHOBAHUSIX.
Hurpozamunsl. MeTtoasl uaeHTU(UKAIMKA TIEPBUYHBIX, BTOPUYHBIX M TPETHYHBIX AMUHOB.
[Tonyyenne amMUHOB QJIKWJIMPOBAHHEM aMMHAKa W BOCCTAHOBJIEHUEM HHUTPOIPOU3BOIHBIX
YIIIEBOIOPOAOB, U3 cupToB. [IpuMeHeHHe aMHHOB B (papMarieBTUYECKOW MPOMBIILICHHOCTH.
ApoMaTtndeckue aMHuHbl. AHWIMH KakK MpPEACTaBUTENb apoMaTUYeCKuX amMuHOB. CTpoeHue
aHuiIuHA. B3auMHOE BiIMsiHUE TPyNI aTOMOB B MOJIEKYJIE aHWIMHA. BinusHue 3amectureneil B
apOMAaTHYECKOM S/Ipe Ha KUCIOTHBIC U OCHOBHBIE CBOMCTBA apuiaMuHOB. [IpudnHbI ociabieHus
OCHOBHBIX CBOMCTB aHWJIMHA B CPAaBHEHUHU C aMUHAMU MPEEIBLHOrO psijia.

XUMHUECKUE CBOMCTBA aHWJIMHA: OCHOBHBIE CBOMCTBA (B3aUMOJICHCTBHE C KUCIIOTaMH); PEaKIH
3aMelleHusl B apoMaThyeckoe sApo (rajJoreHHpoBaHue (B3aMMOAEHCTBHE C OpOMHOM BOJOM),
HUTpOBaHUE (B3aUMOJEHCTBUE C a30THOW KHUCIOTOM), Cyiab(pUpOBaHME); OKHUCIICHUE;
ANKWINPOBAaHUE M ALMUJIMPOBAHUE IO aToMy a30Ta). 3aluTa aMUHOTPYIIbl IMPH PEAKIUU
HUTPOBaHUS aHWIMHA. AueraHwini. J(uasocoenvHenus. Jlua3oTHUpoBaHHE TEPBUUYHBIX
apuIaMUHOB. Peakiuy a1a30CoeAMHEHUI ¢ BBIIECICHUEM a30Ta. Y CIOBUS a30COYETaHUs, a30- U
JINa30COCTaBIISIONINE. A30KpacUTENH, 3aBUCUMOCTh UX cTpoeHus ot pH cpenwl. IHaukaropsl.
[Tonyuenue anunuHa (peakuus 3uHMHA). AHWIMH KakK ChIpbE JUIsl MIPOM3BOJCTBA aHUIMHOBBIX
Kkpacutesel. CHHTE3bl HA OCHOBE aHUJIMHA.

Cepoopzanuueckue coedunenus. llpencraBieHue O CEPOOPraHUYECKUX COCIUHECHUSX.
OCOo0eHHOCTH UX CTPOEHUS M CBOMCTB. 3HAaUEHUE CEPOOPTaHUYECKUX COCTUMHEHUH.

TI'emepoyuxnbl. A30T-, KUCIOPOJ- U CEPOCOIEpIKaIINE TeTepOolMKIIbl. DypaH, MUPpPoII, THODEH U
UMUJA30J1 KaK [PEACTAaBUTENM ISATHUYICHHBIX rerepouukioB. llpupoma apoMaTtudyHOCTH
IATUWIEHHBIX TETEPOLUKIIOB. DJEKTPOHHOE CTPOEHUE MOJIEKYJBl MUPPOJIA, apOMaTUYECKUI
xapaktep MoJekyibl. KucioTHsle cBoiicTBa nuppona. Peakuuu ruipupoBaHusl IeT€pOLUKIIOB.
[Tonstue o mpupoaHbIX noppupuHax — xjopopuimie u reme. OOImuMe MpeAcTaBIeHUs 00 UX
ponu B kuBOM mnpupoge. IlupuanH Kak MpencTaBUTENb UIECTUWICHHBIX T'€TEPOLMKIIOB.
DIEKTPOHHOE CTPOCHHUE MOJIEKYJIbI TUPUINHA, ApOMAaTUYECKUNA XapaKTep MOJIeKybl. OCHOBHBIE
CBOMCTBa nupuauHa. Pa3inyne B NPOSBICHUM OCHOBHBIX CBOWCTB INUPpPOJIA W IUPHIUHA.
Peaknun nupuauHa: 25eKTpoQUIBHOE 3aMelleHue, THAPUPOBAHUE, 3aMEIICHHE aTOMOB
BOJIOpOJIa B P-TIOJOKEHUU Ha THApoKcorpymmy. [Iukomuuel u ux okucienue. Kero-enonbHas
TayToMepus  [(-TUAPOKCUNIUpUAUHA. TayTomepus  B-THAPOKCHIUPUAMHA U  ypauuia.
[IpencraBiaenue 06 MMUAA30I€e, MUIIEPUINHE, MUPUMUIUHE, UHI0JIC, HUKOTHUHE, aTPOIHHE,
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ckarone, ¢ypdypone, TUCTHIWHE, THUCTAMUHE, IypUHE, MYPUHOBBIX U MHUPUMHUIUHOBBIX
OCHOBaHUSIX.

Hemoncrpauuu. 1. OcHOBHBIE CBOWCTBa aMHMHOB. 2. KauecTBEHHbIC pEAKIIMM HAa aHWUJIUH. 3.
AHunnmnHoBble KpacuTenu. 4. O0pasiibl FeTEPOLUKINYECKUX COEAUHEHNH.

2.5. BHoJIOTHYeCKH AKTHBHbIE BeIIECTBA

Kupbl xax cioxxHele 3QUpPHI TNIMIEPUHA U BBICHIMX KapOOHOBBIX KHCIOT. PactutenpHble H
JKUBOTHBIE XUPBI, UX cocTaB. Du3nyeckue CBOMCTBA KUPOB. XMMHYECKHUE CBOMCTBA KUPOB:
TUApUpOBaHue, okucieHue. llepokcuanoe oxucienue xupos. I[Iporopkanue xupos. I'maponus
WIA OMBIJICHHE JKUPOB KaK CHOCOO MPOMBIIUIEHHOI'O MOJYYEHHs! COJIeH BBICIIMX KapOOHOBBIX
kucnoT. ['uaporennzanus sxupoB. [IpuMenenne xupoB. MblId Kak COJIM BBICIIUX KapOOHOBBIX
KucinoT. Moromue cBoiictBa Mbuta. I[IpencraBnenue o nunupax. OOmmMe mnpencTaBieHUs O
Ounonoruyeckux QyHKIUAX JIUIUIOB.

Yeneeoow. OOmiast ¢dopmyna yrineBomoB. Kiaccudukanus yrieBogoB. MOHO-, OIUTO- U
nosmcaxapuapl. OU3MYECKHE CBOMCTBA M HAXOXKJICHHE YIJIEBOJOB B MpHUpOJE (HAa MpuUMeEpe
TIIFOKO3bI U PpYKTO36I). JInHEHHas U uKIndeckast GOpMBI TITFOKO3bI U GPYKTO3bI. [TupaHo3bl 1
bypanossl. opmynel Oumiepa u Xeyopca. [loHsiTHe 0 TayTOMEpHU Kak BUJIE H30MEPUH MEKITY
MUKINYECKON U JIMHeHHOU (hopmamu. OnTHyeckas U30MepHsl TITI0KO3bl. XUMUYECKUE CBOWCTBA
[JIIOKO3bI: OKHUCJICHHE XJIOPHOW WJIM OpOMHOW BOAOW, OKHCIEHHUE a30THOM KHUCIOTOH,
BOCCTAHOBJIEHME B LIECTUATOMHBIM CHUPT, aUUIUPOBAHUE, AJIKWIMPOBAHUE, W30MeEpU3aLus,
KaueCTBEHHBIE pPEaKIMH Ha TJIIOKO3Y (9KCIepUMEHTANbHBIE JI0Ka3aTeIbCTBA  HAWYHS
aTbACTUIHOW W CHOUPTOBBIX TPymm B TJIOKO3€), CIHUPTOBOE,  MOJOYHOKHUCIIOE,
MPOMMMOHOBOKKUCIIOE M MACISIHOKHCIIOE  OpoxeHue. [ JMKO3WAHBIA  THAPOKCHUI, €ro
crnenuduueckue croiicta. [lonarue o riomko3unax. [loHaTue o rIFOKO3UAaX, X HAXOXKICHUU B
npupone. [lonydenue rmoko3bl. OpykToza Kak u3zomep IOKo3bl. Pubo3a m nezokcrupudosa.
[Ipumenenue u Ouosiornueckasi posib yrieBoaoB. OKUCICHHE YTIIEBOJIOB — MCTOYHUK SHEPTHHU
JKUBBIX OPraHU3MOB.

Jucaxapuoer. Caxapo3a Kak MpelcTaBUTENb HEBOCCTAaHABIMBAIOIIMX aucaxapunoB. CTpoeHue,
dusznyeckue M XHMMHUYECKHE CBOWCTBAa caxapo3bl. ManbTo3a, JakTo3a W Uemo0uo3a: ux
cTpoeHue, pu3nyeckne u XuMudeckue cBoricta. ['uaponus qucaxapunos. [lomydenne caxapa u3
caxapHoU cBekIbl. [Ipumenenue caxapossl.

Ilonucaxapuow. Kpaxmai, TIUKOTEH W LIEJUIIOJI03a Kak Ouosiornyeckue moiaumMepsl. Kpaxman
KaKk CMECh aMMJIO3bl M aMMJIONEKTHHA, ero (u3W4Yeckue CBOMCTBA. XHMHUYECKHE CBOWCTBA
KpaxMmaiyia: THAPOJIHM3, KaueCTBEHHAs peakis C MOJOM U €€ NMPHUMEHEHHE Ul OOHapyKeHHS
KpaxMaja B NPOAYKTax MUTaHHA. | TMKOreH: 0COOEHHOCTH CTpOEHHUs M CBOMcCTB. llemmtonosa:
CTpoeHHE U (PU3NYECKUE CBOWCTBA. XMMUYECKHE CBOWCTBA LIEJUTIONO3bI: THAPOIIN3, 00pa3oBaHue
CIOXKHBIX 23¢upoB. IlpumeHeHne kpaxmama M newnono3bl. IlpakTudeckoe 3HaueHuUe
nonucaxapuaos. [IoHsTHEe 0 IPOU3BOJICTBE OyMaru.

Hykneunogvie kucnomol. Hyxneosunel. Hykneoruasl. HykiienHOBBIE KUCIIOTBI KaK IPUPOIHBIE
nosmmMepbl. CoctaB u crpoenue HykinenHoBbIx kucioT (JJHK u PHK). I'maponus HykiaenHOBBIX
KUCIOT. POJIb HYKJIIEMHOBBIX KHUCIIOT B )KU3HeAeATeIbHOCTH oprann3MoB. @yukiuu JJHK n PHK.
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Komnnemenrapuocts. ['enetmueckuit kon. Hccnenoanme cocraBa JIHK denmoBeka u ero
MPaKTUYECKOE 3HAUCHUE.

Amunoxuciomel. CocraB, CTPOCHHE M HOMEHKJIATypa aMUHOKHUCIOT. ['OMOJIOTHYECKUI ps
MpeaeIbHbIX aMHUHOKUCIOT. M30oMepusi mpeaenbHbIX aMHHOKUCIOT. OnTuYeckas H30MEpus.
®dusnyeckue CBONCTBA MPEACIbHBIX aMUHOKUCIOT. OCHOBHBIC aMHHOKHCIIOTBHI, 0Opa3yroIIue
o6enku. CriocoObl MOMyYEeHUS] aMHUHOKHCIOT. AMHUHOKHCIOTHI KaKk aM(OTEepHbIE OpraHUYECKHE
COC/IMHEHUS, PAaBHOBECUSI B PACTBOpax aMUHOKHUCIOT. CBOWCTBA aMHUHOKHUCIIOT: KUCJIOTHBIE U
OCHOBHBIE  CBOMCTBA; H303JEKTPUYECKass TOYKA; aJKWIMPOBAHUE U  alUJIUPOBAHUE
AMHHOTPYIIBI; dTepU(UKAUA; PEaKIUU C a30THCTOM KHUCIOTOH. KauecTBeHHBIE peakiuu Ha
aMHHOKUCIOTHI ¢ ruapokcuaoM wmenu  (I1), HuHrEapunom, 2,4-nuHUTpoTOpOCH30JI0M.
Crnernuduyeckne KadeCTBEHHBIE PEAaKIMM Ha apoOMaTHYeCKUEe W TI'eTEPOLUKIHMYCCKUE
AMUHOKHCIIOTHI C KOHIICHTPUPOBAHHOM a30THOM KHCJIOTOH, HA MUCTeHH ¢ aneratoM ceuHna (II).
[ToHsiTHE O IUKIMYECKHUX aMujax — JlaKTaMax M JUKeTOonuIlepasuHax. buosoruyeckoe
3HAYCHHE 0-aMUHOKUCIOT. OOJaCTH MPUMEHEHUST aMUHOKHCIIOT.

Ilenmuowt, ux ctpoenue. IlentuaHas cBA3b. AMHAHBIN XapakTep nentugHoW cBsi3u. CuHTE3
NenTHA0B. [ uaposn3 nenTuaos.

benku xaxk npuponnsle Oouononumepbl. CoctaB U cTpoeHue OenkoB. IlepBuuHas cTpykTypa
O6enkoB.  XMMHYECKHME  METOJAbl  YCTAHOBJIEHHUS ~ aMHUHOKHCIOTHOTO  cOCTaBa |
nocienoBarenbHOCTH. PepMEHTATUBHBIA TUApOaN3 OenkoB. BropuuHas cTpykTypa O€nKoB: o-
cnupanb, B-cTpykTypa. TpernuyHas M deTBepTUYHAs CTpyKTypa OenkoB. JlucynbduaHbie
MOCTUKM M HMOHHBIE M BaH-JI€p-BaajbCoOBbl (TUIPO(OOHBIE) B3aUMOAEUCTBUA. XHUMHUYECKUE
CBOMCTBa OENKOB: THAPOJIM3, JEHATypallus, KadyeCTBEHHbIE (I[BETHHIE) pEaKIMM Ha OCNKu.
[TpeBparenust 6enkoB nuuy B opranusme. buonoruueckue ¢pyHkiuu Oenkos. JlOCTHKEHUS B
M3YYEHUU CTPOEHUS U CUHTE3a OENKOB.

I[eMOHCTpaIII/II/I. 1. PaCTBOpI/IMOCTL YIJIEBOAOB B BOAC U 3TAHOJIC. 2. O6pa3m>1 AMHWHOKHCIIOT.

JlaGopatopubie onbIThl. 1. CBoiicTBa rmoko3bl. 2. OmpezneneHue Kpaxmana B IPOJTYKTax
nutanus. 3. )Kupsel u ux cBoiictpa. 4. L{BeTHbIe peakuiny 6EIKOB.

2.6. BbicokoMoOJIeKYJIIpPHbIE COeTMHEHUSs

OCHOBHBIE TIOHATHSI BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMEp, IOJIMMEP, CTPYKTYPHOE
3BEHO, CTeNeHb moguMepusanui. OCHOBHBIE CHOCOOBI TOJYYEHHSI BBICOKOMOJIEKYISIPHBIX
COEIMHEHUI: PEeaKIUU NOJUMEpPHU3alMi U nojaukoHaeHcanuu. Cononumepusanus. CTpoeHUe U
CTPYKTYpa IOJUMEPOB.

3aBUCHMOCTh CBOWCTB MOJHMMEPOB OT CTpPOECHMS Mojekyn. Kiaccnpukanus momuMepos:
racTMacchl  (TUTACTHKH), 3JacTOMEphl  (KaydyKH), BOJIOKHA, KOMIO3HTHL. CoOBpeMeHHbBIE
iacTMacchl  (MIacTUku) (MOJIMATUIICH, MOJUIPONUIICH, IOJUCTHPOJ, MOJMBHHUIXIOPHL,
¢dToporuact, NOJMATUIICHTEpe TaIaT, aKpuiI-0yTaaueH-CTUPOIbHBIHI IJIACTUK,
MOJIMKApOOHATHI). TepmoracTu4HbIe u TEPMOpPEaKTHUBHBIE HOJIMMEPHI.
®enondopmanbaeruaapie cMonbl. KoMnosutHele Matepuanbl. [lepcrieKTHBBI UCTIONBb30BaHUS
KOMITO3UTHBIX MaTepHalioB. YTiemIacTuku. BomokHa, mx kmaccupukanus. [Ipupomnsie u
XMMHYECKHE BOJOKHA. VICKyCCTBEHHBIE M CHHTETHYECKHE BOJIOKHA. [loHATHE O BHCKO3€ H
arletaTHOM BoJiokHE. [TonmaupHBIe M TONMMAaMHUIHBIE BOJIOKHA, MX CTPOECHHUE, CBOMCTBA.
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[IpakTHyeckoe MCIOIb30BaHNUE BOJIOKOH. DiacToMepbl. [IpUpoaHbIil 1 CUHTETUYECKUN KaydyK.
Pesuna u 30onuT. IIprMenenne mnonumepoB. CUHTETHYECKHE IUICHKH. MemOpanbl. HoBbie

TE€XHOJIOIT'NH ,I[aJ'IBHCI\/'II_HCFO COBCPUICHCTBOBAHUS ITIOJTUMCPHBIX MAaTCPHUAIIOB.

HMemoncrpamun. 1. OO6pasnsl miactukoB. 2. Komrekmus BojokoH. 3. [lonmkoHmeHcarust

ATUJICHIJIMKOJA C Tepe(TaneBoil KUCIOTOM.

JIaﬁopaTopHLIe onbIThl. OTHOIIICGHWE CHUHTSTHYSCKMX BOJIOKOH K pacTBOpaM KHCJIOT H

LIeJI0Y€eH.
TeMaTnuyeckoe MIAHMPOBAHUE
No KonngecTBo gacos .
Haspanwue pa3jena uiv TeMbl [TpuunHBI I3MEHEHU
/T J1aH dakt
1 | Tema ZE . [loBTOpenue u yriayoienue 20
3HAHUU
2 | Tema 2. OCHOBHBIE MTOHATHS 16
OpPraHUYECKON XUMUHN
3 Tema 3. YraeBogopoasl 37
4 | Tema 4. Kucnopoacoaepxaniue o4
OpPraHUYECKUE COCTUHCHHUS
5 | Tema 5. A30T- 1 cepocoaepskaiire 11
COCITUHEHUS
6 | Tema 6. Buomorndecku aKkTUBHEIC 21
BeIIeCTBA
7 | Tema 7. BbICOKOMOJIEKYTISIPHBIE 8
COCITUHEHUS
8 | Pe3epBHOE Bpems 3
Hmoczo: 140
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IMoypouHo — TemMaTHYeCcKOe IUIAHMPOBAHUE.

Ucnoas3oBanue
Koam- XapakTepucTHKAa OCHOBHBIX BH/10B 0bopyoBatus HewTpa
4ecTBO eCTeCTBEHHOHAYYHOH U
wacos/ Tema ypoka OcHOBHOe cojiep:KaHHe 110 TeMaM AesTeILHOCTH yIeHHKa TeXHOLOIHYCCKOil
(Ha ypoBHe y4eOHbIX JeHCTBHIl) N
Ne n/m HanpasBJyieHHOcTel «Touka
pocTa»
TEMA 1. IOBTOPEHUME U YI'JIVBJIEHUE 3HAHUWU (20 u4.)
1/1 ATOMBI, MOJIEKYJIBI, BEIIECTBA ATOMHO-MOJIEKYJIIPHOE YUCHHE. OOBACHATD MONOKEHUS DEeKTPOHHBIE TAOIUIIBI U
BemecTBa MOsIeKyIspHOTO U aTOMHOMOJIEKYJIIPHOTO YUEHHUS. TUTAKATHI
HEMOJIEKYJISIPHOTO CTPOCHHSI. OnepupoBaTh NOHATUAMHU «XUMHYECKHIA
KayecTBeHHBIN 1 KOJIMYECTBEHHBIM | JIEMEHT», «aTOM», «MOJICKYJIa»,
cocraB BenlecTBa. MosspHas 1 «BEILECTBOY, «(HU3UIECKOE TEIOM.
OTHOCHTEJIbHASL MOJIEKYJISIpHAs OOBSCHATH 3HAYCHNE XUMHUECKON
Macchl BeiecTBa. MosibHas o7 M | (hOpMyJIbI BEIIECTBA KaK BhIpaKCHHE
MaccoBasl J10J1 2JIEMEHTa B KayeCTBEHHOT'O U KOJIMYECTBEHHOTO
BELIECTBE. cocTtaBa BelecTBa. PaccunTriBaTh
JdemoncTpanuu. OOpa3iipl BEMIECTB | MAacCOBBIE M MOJIBHBIE JIOJIA SJIEMEHTOB B
MOJIEKYJISIPHOTO U XMUMUYECKOM coeluHeHnH. OnpenensTsb
HEMOJIEKYJISIPHOTO CTPOCHHSI. (bopMyITBI COeTMHEHH TTO0 U3BECTHBIM
Bosronka noga MacCCOBBIM, MOJIBHBIM JIOJISIM SJIEMEHTOB.
Hab6nronate neMoHCcTpupyembIe
OTIBITHI M OTIMCBIBATH MX C TOMOIIBIO
POJTHOTO SI3bIKA U 3bIKA XUMHH
2/2,3 CrpoeHnue atoma Crpoenne atoma. M30Tonsl. N300pakaTh 31€KTPOHHBIE DJEeKTPOHHBIE TaOIUIIBI U

AtomHas opbutans. Pactipenenenue
3JEKTPOHOB 110 SHEPTETUYECKUM
YPOBHSIM B COOTBETCTBHUU C
MPUHIMIIOM HaUMEHBLIEH SHEPTUH,
npaBuiioM XyHJIa U TPUHITUTIOM
[Taynu.

KOH(UTypal1 aTOMOB U HOHOB
rpauuecKy 1 B BUJE IIEKTPOHHOM
(bopMyIibl, yKa3bIBaTh BaJ€HTHbHIE
AJIEKTPOHBI.

CpaBHUBATH JEKTPOHBI, HAXOASIINECS
Ha pa3HbIX YPOBH:X, O opme,

IJIaKaThl




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
HeCTEO XapakTepucTHKAa OCHOBHBIX BH10B eCTecTBEHHOHAYHOMH B
wacos/ Tema ypoka OcHoBHOE coaepsKaHue 110 TeMaM AeATEILHOCTH yieHHKa TeXHONOIHICCKOi
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocray
DneKTpoHHas KOH(uUrypauus SHEPIrUH.
aroma. Knaccudukanus XapakTepHu30BaTh BAJICHTHBIE
XUMHYECKHUX JIEMEHTOB (S-, p-, d-, BO3MO>KHOCTH aTOMOB XMMHUYECKUX
f-anemenTsl). BanenTHbie JJIEMEHTOB
JNEKTPOHBI
1/4 Ilepnonnueckuil 3aK0H 1 [Iepnoanueckuii 3aK0H. Xapakrepusoats [lepuoandeckyro DNeKTpOHHBIE TAOIULBI U
Ilepnoguueckas cucrema DopMyIMpPOBKA 3aKOHA B CBETE CUCTEMY XMMHUYECKUX JIEMEHTOB IUTaKaThI
XUMHUYECKHX IEMEHTOB COBPEMEHHBIX IIPEACTABICHUM O . U. MenneneeBa kak rpadudeckoe
1. . Menneneesa CTPOCHHMH aToMa. orobpakenue [lepronnyeckoro 3aKoHa.
MupoB033peHUECKOE U HAy4YHOE IIpencka3siBaTh CBOMCTBA 33JaHHOTO
3HaueHue [lepuoanyeckoro 3akoHa | RJIEMEHTA U €ro COCIUHEHUH,
. . MenneneeBa. Paguyc atoma. OCHOBBIBasCh Ha [leproanueckom
3aKOHOMEPHOCTH B U3MEHEHUU 3aKOHE Y U3BECTHBIX CBOMCTBAX
CBOMCTB MPOCTHIX BELIECTB, IIPOCTHIX BEIIECTB METAJIJIOB U
BOJIOPOJIHBIX COETMHEHUH, BEICIINX | HeMeTaIoB. OOBSICHSTH
OKCHJIOB U TUJIPOKCH/IOB B MEPUOJIaX | 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
U TpyMIaXx. AJIEMEHTOB, NPOCTHIX BELIECTB, BHICIIMX
DNeKTpOOTPULIATENILHOCTD OKCHUJIOB U THJIPOKCHUJIOB B Ipynmnax u
nepuogax Ilepuoanueckoit cucTeMsl.
[IporHo3upoBaTh CTpOEHHE aTOMA U
CBOICTBa XUMUYECKHUX HIEMEHTOB U
00pa30BaHHBIX MU COETMHEHUH,
ONMPAsCh HA UX IIOJIOKEHUE B
IIepnonnueckoii cucreme.
XapakTepu30BaTh 3HAUEHUE
Ilepnonueckoro 3akoHa
2/5,6 XHUMHYECKas CBA3b XHUMHYECKas CBA3b. DIEKTPOHHAS KoHkpetnsupoBars NoHATHE DNeKTpOHHBIE TAOIUIBI U




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
HeCTEO XapakTepucTHKAa OCHOBHBIX BH10B eCTecTBEHHOHAYHOMH B
wacos/ Tema ypoka OcHoBHOE coaepsKaHue 110 TeMaM AeATEILHOCTH yieHHKa TeXHONOIHICCKOi
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
IpUpOJa XMMUYECKOH CBsI3U. Bunsl | «xumuyeckas cBa3b». O6001aTh IUTAKaThI
XUMUYECKOH CBA3U. MIOHHAS CBA3b. | MOHATUA «KOBAJICHTHAs HENOJIAPHAs Hartuux
KoBaneHnTHas HenossipHas u CBAA3b», «KOBAJICHTHAS IOJISIPHAS CBSI3b)», | DJIEKTPOIPOBOJHOCTU
noJisipHas cBsizb. OOMEHHBIN U «UOHHAs CBSI3bY», «BOJOPOAHASI CBA3bY,
JOHOPHO-aKLENTOPHBIA MEXaHU3MBI | «METAJNINYECKas CBS3b).
o0Opa30BaHMs KOBaJICHTHOM KnaccuuupoBath THITBI XUMUYECKOH
HOJIApHOM cBA3U. ['eomeTpust CBSI3U M OOBSACHATH UX MEXaHU3MBI.
MoJieKynbl. Metayuinueckas cBsa3b. | IIpenckaspiBaTh TUI XUMUYECKOU CBSI3H,
BognoponHas cBsi3b 3Has GopMyIy UK pusnuecKue
CBOMCTBA BEILIECTBA.
OOBSACHIATH MEXaHU3MBI 00Pa30BaAHUS
KOBaJICHTHOM CBSI3H
17 ArperaTHble COCTOSIHUS ArperaTHble COCTOSIHUS BEILECTBA. ITporHo3upoBaTh CBONCTBA BELIECTBA, DJeKTPOHHBIE TaOIUIBI U
Tunsl KpUCTAJUIMYECKUX PEIIETOK: MCXOJS U3 TUIIA KPUCTAILTMYECKON TTaKaThl
aTOMHas1, MOJIEKYJIIpHasi, HOHHa, PELIETKH. JlaTuuk TemMnepaTypsl
MeTaJuTn4ecKasi. 3aBUCUMOCTh OrnpenensaTh TUI KPUCTAUTMUECKOM
(U3NYECKUX CBOMCTB BELIECTBA OT | PEIIETKH, OMUPAsCh HA U3BECTHHIE
THUIIA KPUCTAIUIMYECKON PEIETKH. ¢u3nyeckue cBOMCTBA BelleCTBa
[TpuurHBI MHOTOOOpa3Msl BEIIECTB.
CoBpeMeHHBIE IPEICTABIICHUS O
CTPOEHHUH TBEPABIX, KUAKUX U
ra3000pa3HbIX BEIIECTB
1/8 Pacuyersl o ypaBHeHUSIM Pacuers! o popmynam u OcyuiecTBiATh pacueTsl o GopMysiaM U | DJIEKTPOHHbIE TAOIHIIBI U

XUMHUYCCKUX peaxunﬁ

YpaBHEHUSM PEaKLuil C
UCIOJIb30BAHUEM OCHOBHOTO 3aKOHA
XUMHYECKON CTEXUOMETPUH

YPaBHEHMSIM PEAKIM ¢
UCIOJIb30BAHUEM OCHOBHOI'O 3aKOHA
XUMHUYECKON CTEXUOMETPHH.
Vcrionb30BaTh aNropuTMsl IpU

IIJ1aKaThbl




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
HeCTEO XapakTepucTHKAa OCHOBHBIX BH10B eCTecTBEHHOHAYHOMH B
wacos/ Tema ypoka OcHoBHOE coaepsKaHue 110 TeMaM AeATEILHOCTH yieHHKa TeXHONOIHICCKOi
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
pelIeHnn 3a1a4
1/9 I"a3oBbl€ 3aKOHBI I"a30Bbl€ 3aKOHBI. YpaBHEHUE OcyliecTBIATh pacyeThl, UCIIOJIB3YS DNEeKTpOHHBIE TAOIULBI U
Knaneiipona—MenaeneeBa. 3aKOH | Ta30BbIE 3aKOHBI. IUTAKaThI
ABoraJipo. 3akoH 00BEMHBIX Hcnonp30BaTh alnropuTMsel pu
OTHOIIEHUH. OTHOCUTENbHAS pelIeHnN 3a1a4
IJIOTHOCTH ra3oB. CpenHsis
MOJIIpHAsi Macca CMECH
1/10 | Knmaccudukarms XHMAYIECKHUX Knaccudukanus XuMuueckux XapakTepu30BaTh IPU3HAKU DNeKTpOHHBIE TAOIUIBI U
peakuui peakuuii 0 pa3InYHbIM IPU3HAKAM | XMMHYECKHUX PEaKLUH. IUTaKaThI
cpaBHeHUsA. [ oMOreHHsIe U KnaccudumupoBars XumMudeckue JlaTuuk TeMIepaTypsl
reTepOreHHbIE PEAKIINH. peaxKLuu 10 pa3InyHbIM IPU3HAKAM
Knaccudukanus no 3Haky CpaBHEHHUS
TeroBoro 3¢ dexra. OOpaTumble U
HeoOpaTHMBble peaKLUu.
Karanutnueckue n
HEKaTaJIUTHYECKHUE PEaKIIH.
Peakuuu ¢ uameHenueM u 6e3
W3MEHEHHUS CTETIeHU OKUCIICHUS
JIEMEHTOB B COEAMHEHUAX
1/11 | OkucnutenbHO- W3meHeHne cTerneHn OKACIEHUs XapakTepru30BaTh OKUCIUTEIBHO- DNeKTpOHHBIE TaOJIULIbI U

BOCCTAaHOBUTCIIBHBIC pCAKIIUU

9JIEMEHTOB B coeMHeHUAX. OKHC-
JINTEIbHO-BOCCTAHOBUTEILHEIC
peakuuu. TUIBI OKUCIUTENBHO-
BOCCTAHOBUTCIBbHBIX peaKHHﬁ.
OxuciIeHHEe U BOCCTaHOBJICHHE.
OKHCINTEIN U BOCCTAHOBUTEH.
MeToJ 3neKTpOHHOTO OanaHca.

BOCCTAaHOBUTENIbHBIE PEAKIINH KaK
npoueccm, HpI/I KOTOpBIX N3MCHAIOTCA
CTEIEHHU OKHCIIEHHS ATOMOB.
COCT&BJ’IHTB ypaBHeHI/IH OKHCIIUTCIBbHO-
BOCCTAaHOBUTENBHBIX PEAKIIU C
MTOMOIITHIO METO/Ia JICKTPOHHOTO
OanaHca.

MJIaKaThI
Hatunk pH

HaGop ans snextponuza
JEMOHCTPAIIMOHHBII




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
HeCTEO XapakTepucTHKAa OCHOBHBIX BH10B eCTecTBEHHOHAYHOMH B
wacos/ Tema ypoka OcHoBHOE coaepsKaHue 110 TeMaM AeATEILHOCTH yieHHKa TeXHONOIHICCKOi
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocray
IloBeneHue BemecTB B cpesax ¢ OOBACHATH BIAMSIHUE CPE/IbI HA
pa3HbIM 3Ha4YeHHeM pH. IIPOYKTHI OKUCIIUTEIIBHO-
Ilepmanranat xanus Kaxk BOCCTAHOBUTEJIbHBIX PEAKLU.
OKHCIIUTENb. XapakTepru3oBaTh JIEKTPOIN3 KAK
l"anpBaHMYECKUI 31€MEHT (Ha OKHCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIN
npumepe emenTa J{anuans). pouecc.
ONEeKTpOIN3 pacIIaBoOB U BOAHbIX OOBACHATH MPOLECCHI, IPOTEKAIOINE
PacTBOPOB 3JEKTPOIUTOB (KUCIOT, | MPH JIEKTPOIU3E PACIUIaBOB U
mienoyen u coneit). OKUCIUTENBHO- | pacTBOPOB. PackpeiBaTh mpakTuyeckoe
BOCCTAHOBUTEJIbHBIE PEAKIIUU B 3HA4YEHHE DJIEKTPOJIA3A.
IIPUPOJAE, IPOU3BOJCTBEHHBIX OOBACHATD NPUHIIMII 1EHCTBUS
Iporeccax U KU3HENEATEIbHOCTH raJIbBAaHUYECKOT'O AJIEMEHTA.
OpraHU3MOB. HaGnronate 1eMOHCTpUpYEMbIE OMBITHI
JdemoncTpauuu. B3aumoelcTBue | M ONUCHIBATh UX C TOMOIIBIO POAHOTO
NIepMaHraHaTa Kajaus ¢ Cyab(UTOM | s3bIKa U A3bIKa XMMUU.
HaTpus B Pa3HbIX cpefax Jlenats BBIBOJBI 11O pe3yJIbTATAM
JIEMOHCTPUPYEMBIX XUMUYECKHX OMBITOB
1/12 | Baxueiimme KIacch Baxxneiimune kiracchbl KrnaccugunupoBaTs HeopraHuueckue DNeKTPOHHBIE TAOIUIBI U

HEOPTraHNYCCKUX BCIICCTB

HEOPraHUYECKUX BEIIECTB.
DeMeHTHI METAJUIBI U HEMETAIJIBI U
HX IOJIOJKCHUE B

[Iepnonnueckoii cucreme.
Krnaccudukanus 1 HOMEHKIaTypa
CJIOKHBIX HCOPIraHUYCCKUX
COE€IUHEHMI: OKCUJIOB,
TUJIPOKCUJIOB, KUCIIOT U COJICH.
I'eneTnueckast CBA3b MEXAY

BCIIIECCTBA IT1O PAa3HbIM ITPU3HAKAM.
OnuceIBaTh TEHETHYCCKUE CBI3H MCXKOY
HU3YUCHHBIMHU KJIaCCaMU HCOPIraHUYICCKUX
BCIICCTB.

TUTaKaThI
JaTtuuk
JJIEKTPOIPOBOAHOCTH,
natuvk pH




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
XapakTepucTHKA OCHOBHBIX BH/I0B o
4ecTBO €CTeCTBEHHOHAYYHOM U
Tema ypoka OcHOBHOe cojiep:kaHHe 110 TeMaM AesITeIbHOCTH YYeHHKA .
4acos/ . . TeXHOJIOTH4eCKOM
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
KJIaCCaMU HEOPTaHUYECKHUX
COCTMHEHUN
1/13 | Peakuuu noHHOTO OOMEHA CubHble U ciiaOble IEKTPOIIUTHI. XapakTepu30BaTh YCIOBUS MPOTEKAHUS | DJIEKTPOHHBIE TaOJIUIbI U
Peakiiun noHHoro ooMeHa u peaxkiuuii B pacTBOpax JIEKTPOJIUTOB A0 | IUIAKaThI
YCJIOBUS UX NPOTEKAHUs 10 KOHLA. | KOHILA. Jaruuk
[TonmHbIe 1 COKpaIIEeHHBIE HOHHBIC HaGnronate ¥ onMChIBaTh XUMUYECKHE AIIEKTPOTPOBOHOCTH
YpaBHEHHUS. OIIBITHI C TOMOILBIO POJHOTO A3bIKA U
JlaGopaTopHblii onbIT 1. Peakiiuu | si3bIka XUMUHU.
HMOHHOT0 0OMeHa JlenaTb BBIBOJBI IO pe3ysbTaTaM
MPOBEICHHBIX XUMUYECKHX OIBITOB.
CoO:roate npaBuiia v pUEMBI
6e30macHO pabOThl C XUMUYECKUMH
BEIIECTBAMHU U JIAOOPATOPHBIM
000pyTI0BaHUEM
1/14 | PactBOpHI PactBopbl. CIOCOOBI BBIPAXKEHUS O0600111aTh MOHATUS «PACTBOPHIY, DJeKTpOHHBIE TaOIUIIBI U

KOJIMYECTBEHHOT'0 COCTaBa
pacTBopa: MaccoBas 10Js
(mpoleHTHas KOHLEHTpalus),
MOJIIpHasi KOHLIEHTpaLysl.
PactBopenue kak Gpusnko-
XAMHYECKUN MPOLECC

«pacTBOPUMOCTB), «KOHLEHTPALUA
pacTBOPOBY.

OnepupoBaTh KOJIMYECTBEHHBIMU
XapaKTepI/ICTI/IKaMI/I coz[epxcaHHs[
PacCTBOPEHHOT'0O BEILIECTBA.

OHI/ICBIBaTL Hpoueccm, HpOI/ICXOJISIIHI/Ie
[IPY PACTBOPEHHUH BELIECTB B BOJE.
Pemats pacuetHsie 3a1a4um ¢
MIPUMEHEHNUEM OHATUI
«PaCTBOPUMOCTBY, «KOHIIEHTpAIUS
pacTBOPOBY.

Hcnonp30BaTh aIrOPUTMBI IIPU

IJIaKaThI




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
XapakTepucTHKA OCHOBHBIX BH/I0B o
4ecTBO eCTeCTBEeHHOHAYYHOH U
Tema ypoxka OcHoBHoOe coepkaHue 10 TeMaM AeATeJIbHOCTH YYeHUKA .
yacos/ . . TeXHOJIOTH4eCKOM
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
pelIeHnn 3a1a4
1/15 Pemenue 3amad mo teme Pemrenue pacueTHbIx 3a1a4 ¢ Pemate pacuetHble 3a1a4M C DNEeKTPOHHBIE TaOIUIIBI U
«PacTBOpBI». MIPUMEHEHHEM MOHSITHIA MPUMEHEHUEM MOHITUN TTaKaThl
«PaCTBOPUMOCTBY, KKOHIIEHTPALIUS | «PAaCTBOPUMOCTBY, «KOHIICHTPAIUS
pacTBOpPOBY pPacTBOPOBY.
Hcrnons30BaTh anropuTMel pU
pellIeHnu 3a1a4
1/16 | KomnouaHsie pacTBOPbI JlucriepcHbIe CUCTEMEI. XapakTepu30BaTh KOJUIOUIHbBIE DNeKTpOHHBIE TAOIUIBI U

Komnounusie pactBopsl. VicTuHHBIE
pactBopsl. JucnepcHas ¢asza u
aucnepcuonHas cpena. CycrneHnsun
1 AMYJIbCUH. 30JI1 U Tellu.
Omnanecuenus. Dddext Tunnans.
Koarymsmus. CenumenTtanus.
Cunepesuc.

JdemoncTpanun. Dpdext Tunmans.
JlabopaTtopHslii onbIT 2. CBOJNCTBA
KOJIJIOUTHBIX PacTBOPOB

PacTBOPBL.
O0001mAaTh TOHITHS «KOIOUIHBIN
pPacTBOP», «30JIbY, «TeJIb», KTYMaHy,
(OMYITbCHUS», «CYCTICH3US,
«KOATYTISIUS», «CeTUMEHTAITH,
«CHUHEPE3UCH.

OOBACHATH OTINYNE KOJUIOUIHBIX
pPacTBOPOB OT HCTUHHBIX.

OOBACHATH CYITHOCTH MPOIIECCOB
KOAryJISIIIAA U CHHEPE3HCa.
HccnenoBaTh CBONCTBA U3y4aeMbIX
BEIIIECTB.

Habmoate 1eMOHCTpUpYEMBIE U
CaMOCTOSITEITEHO MPOBOIUMBIC OTIBITHI.
HabnronaTe 1 ONUCHIBATE XUMUYECKHE
PEaKIUH C IIOMOIIBIO0 POJTHOTO SI3BIKA H
SI3BIKA XUMUU.

Jlenathb BBIBOJIBI ITO pE3yIIbTaTaM
MIPOBEJICHHBIX XUMUYECKHX OIBITOB.

TUIAKaThI
Muxpockor ugpoBoi




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
4eCTBO XapakTepucTHKa OCHOBHBIX BU/I0B eCTecTBEHHOHAYHOMH B
wacos/ Tema ypoka OcHoBHOeE coep:kaHue 10 TeMaM AeATEILHOCTH yieHHKa TeXHOLOIHYCCKOil
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
Co0roath npaBuiia U IpUEMbI
0e30macHOi pabOThl C XUMUYECKUMH
BEIIECTBAMH U JTa0OPATOPHBIM
00opyIoBaHuEM
1/17 | I'maponu3 coneit IM'maponus coneit. 'maponus no XapakTepru3oBaTh T'HAPOJIU3 KaK DEeKTPOHHBIE TAOIUIIBI U
KAaTHOHY, 110 aHUOHY, 110 KATUOHY U1 | OOMEHHOE B3aMMOJIEHCTBHE BELIECTB C ITaKaThl
110 aHUOHY. Peakuus cpenbl BOJIOM. Jatunk pH
pacTBOPOB COJIEH: KUCIIOTHAS, [Ipencka3biBaTh peakIMIO CPEIBI
IIeJIOYHAs U HeuTpanbHas. [IoMHBIN | BOAHBIX PACTBOPOB COJIEH.
HeoOpaTUMBbIN THIPOIH3. Habntoate 1eMOHCTpUpYyEMBbIE U
demoncTpauuu. Onpeznenenue CaMOCTOSITEJIBHO ITPOBOJIUMBIE OTIBITHI.
KHCJIOTHOCTH CPEJIbl PU MOMOILU Habmto1aTe ¥ ONUCHIBATD XUMUYECKHE
WHJIMKaTOPOB. peaKLuy C IOMOIIBIO POJHOTO A3bIKA U
JlabopaTopHslii onbIT 3. ['uaponus | s3bIKa XUMHH.
conent Jenats BBIBOJBI IO pe3yjIbTaTaM
MIPOBECHHBIX XUMHUYECKUX OIMBITOB.
CobmroiaTh mpaBuia ¥ IPUEMbI
6e30macHO pabOThl C XUMUYECKUMH
BellleCTBaMH U J1a00paTOpHBIM
obopynoBaHueM
1/18 | KoMIieKCHbIE COSTMHEHHS Kommiekcusie coenuaenusi. CoctaB | OneprpoBaTh NOHATHAMU DNeKTpOHHBIE TAOIUIBI U

KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOPa30BaTENb, TUTAH/IBI.
KoopaunaronHnoe uuco.
HomeHkmatypa KOMIUIEKCHBIX
COEMHEHHU.

3HaueHNe KOMITJICKCHBIX

«KOMILIEKCO0Opa30BaTeNby, «TUTAHI,
«KOOPJIMHAIMOHHOE YHUCIIO»,
«BHYTPEHHSISI KOOPAUHAIIMOHHAS
cdepa», «BHEUIHSS KOOPAUHAILIMOHHAS
cdepar. Knaccupunuponars U Ha3bIBaTh
KOMIUJIEKCHBIE COETUHEHUSI.

IIJ1aKaThbl




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
HeCTEO XapakTepucTHKa OCHOBHBIX BU/I0B eCTecTBEHHOHAYHOMH B
wacos/ Tema ypoka OcHoBHOeE coep:kaHue 10 TeMaM AeATEILHOCTH yieHHKa TeXHONOIHICCKOi
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTtay
coenunenuil. [lonsarue o HccenenoBath cBOMCTBA U3y4aeMbIX
KOOPJAMHAIIMOHHON XUMHH. BEILECTB.
Jemoncrpanun. O6pa3oBaHue Habmtonate 1eMOHCTpUpYyEMBbIE U
KOMIUIEKCHBIX COCTMHEHHI CaMOCTOSITEIIbHO MTPOBOJIUMBIE OTIBITHI.
MEePEXOIHBIX METAJIIOB. HabmroaTe ¥ ONMUCHIBATH XUMHUYECKHE
JlabGopaTropHblii onbIT 4. peaKuuy C MOMOILBIO POJTHOTO SI3bIKA U
[Tonyuyenue u cBoiicTBa SA3bIKa XUMUHU.
KOMIUIEKCHBIX COEMHEHUI JlenaTe BBIBOJBI 110 PE3YIbTATAM
MIPOBEACHHBIX XUMHUYECKUX OIBITOB.
Cobmro1aTh npaBuia U IPUEMbI
6e30macHOi pabOThl C XUMUYECKUMH
BelleCTBaMH U J1a00paTOPHBIM
000pyTI0BaHUEM
1/19 O6o0maroiee MOBTOPEHUE 10 Pemrenue 3amay 1 BBIIOJIHEHNE CocTaBisiTh 0000IIAIOIIHE CXEMBI. DNeKTpOHHBIE TaOIUIIBI U
Teme «OCHOBBI XUMHM YOPAKHEHHM, TO3BOJISFOIINX OcyIiecTBIATh MO3HABATEIHHYIO MJIaKAThI
CHUCTEMAaTU3UPOBATH U 000OIIUTH pedIIeKCHIo B OTHOIIEHUN COOCTBEHHBIX
MOJTyYEHHBIE 3HAHUS 110 TEME JIOCTH>KEHHUH B TIPOIIECCe PEIICHUS
«OCHOBBI XUMUW y4€OHBIX U TTO3HABATEIIbHBIX 337124
1/20 | KoutponsHas padora Ne 1 mo teme | KoHTpOJIb 3HaHUIT 11O TeMe OcyIiecTBIATh MO3HABATEIHHYIO
«OCHOBBI XUMHUN «OCHOBBI XUMHUN pedIIeKCHIO B OTHOIIEHUH COOCTBEHHBIX
JIOCTYKCHHUH B TIPOIIECCE PEIICHHS
y4eOHBIX ¥ TTO3HABATEIIbHBIX 337129
TEMA 2. OCHOBHBIE TTOHATU S OPT AHMYECKON XUMM MU (16 u.)
1/21 | peamer u 3HaUCHHE [losiBneHne n pa3zBuTHe Pa3nuuarte npeameTs! n3ydeHus DNeKTpOHHBIE TAOIUIBI U

Opl“&HH‘-ICCKOfI XHUMUU.

OPraHU4YeCKOM XMMHH KaK HayKH.
[Ipenmer u 3aga4n OpraHUYECKOM
XUMHUH. MecTo U 3HaueHHe

OPraHUYEeCKOW U HEOPTaHUYECKOU
XAMHUH.
CpaBHHBaATh OPraHUYECKUE U

[UIAKATBI
Ha6op mist MmonenupoBanms
CTPOCHHS OPraHUYECKUX




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
XapakTepucTHKAa OCHOBHBIX BH10B o
4ecTBO €CTeCTBEHHOHAYYHOH U
Tema ypoka OcHOBHOe cojiep:kaHHe 110 TeMaM AesITeIbHOCTH YYeHHKA .
4acos/ N N TeXHOJIOTH4eCKOM
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
OpPraHUYeCKOM XMMHHU B CHCTEME HEOpPraHUYECKHUE COCTUHEHUSI. BELIECTB.
€CTECTBEHHBIX HayK. B3aumocBs3b Habnronate 1eMOHCTpUpPYEMbIE OMBITHI
HEOPraHUYeCKUX U OPraHUYeCKUX Y OIIUCHIBATh UX C IIOMOILBIO POJIHOTO
BELIECTB. A3BIKA U A3bIKA XUMHUU
Jdemoncrpamun. Mojaenu
OpPraHUYECKUX MOJIEKYJ
1/22 | Pemuenue 3a1a4 Ha ycTaHOBJeHHE | PeleHue pacueTHbIX 3a/1a4 Ha OcymecTBIATh pacyeTsl 110 DNeKTpOHHBIE TaOIULBI U
dbopmMyI1 yriIeBogopo10B yCTaHOBJICHHE (OPMYIT YCTaHOBJICHHUIO (DOPMYJI YIIIEBOAOPOAOB | TUIAKATHI
YTJIEBOOPO/IOB 110 3JIEMEHTHOMY 10 JIEMEHTHOMY COCTaBY M 110 aHaiu3y | Habop s MmonenupoBaHus
COCTaBY U 10 aHAJIU3y MPOJYKTOB IIPOJYKTOB CTOPaHHUSL. CTPOEHUS OPraHUYECKUX
CrOpaHMUs Hcnonp30BaTh alnropuTMsel pu BELICCTB.
pELIECHNN 3a1a4
1/23 | TlpuauHBl MHOTOOOPA3HUs Oco0eHHOCTH OpraHMYEeCKUX OOBACHATH MPUUMHBI MHOTOOOpA3Us DNeKTpOHHBIE TaOIUIBI U

OpraHU4YCCKUX COE€IUHEHUI

BeniecTB. [IpuunHbl MHOTOOOpa3us
OpPraHUYECKHUX BEIIECTB.
Oprannyeckue BeLECTBA B
npupoAe. YTIepOIHbIA CKEIET
OpPraHUYECKON MOJIEKYJIbI, Er0
THUIIBL: IUKINYECKUE, AUKINYECKHUE.
KapOouuximueckue u
TreTEPOLUNUKINYECKUE CKETIETHI.
KpaTHOCTh XMMHUECKOI CBSI3U
(BUABI CBSI3EN B MOJIEKYIIax
OpPraHUYECKUX BEILECTB:
OJIMHApHbIE, TBOITHBIE, TPOMHBIE).
W3meneHne sHepTrun CBS3ed MEXKIY
aTOMaMU yTJIepoJia IPU YBEJINYEHUH

OpTraHUYCCKUX BCIICCTB. Ha6J'IIO)IaTB
JACMOHCTPUPYEMBIC OIIBIThI U OIMUCBIBATH
HX C IOMOIIBIO POJAHOTO A3bIKA U A3BIKA
XUMHUHN

[JIaKaThI
HaGop st MmonenupoBanms
CTPOCHHS OPTaHUYECKUX
BEIIIECTB.




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
4eCTBO XapakTepucTHKA OCHOBHBIX BH/I0B ecTecTBeHHOHAYHOM 1
qacon/ Tema ypoka OcHOBHOe cojiep:kaHHe 110 TeMaM AesiTeILHOCTH y4eHHKa TeXHOLOIHYCCKOil
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTay
KPaTHOCTH CBSI3U.
HacbliieHHble 1 HEHaChIILEHHbIE
COCIMHEHHUSL.
Jdemoncrpamun. Moaenu
OpPTaHUYECKUX MOJICKYJIT
1/24 | DaeKTpOHHOE CTPOEHHUE U DNEKTPOHHOE CTPOCHUE U XapakTepu30BaTh 0COOCHHOCTH DNEKTPOHHBIC TAOJHUIIBI U
XUMHUYECKHE CBSI3U aToMa XMMHUYECKHE CBSI3U aTOMa YIJIeposa. | CTPOEHUS aToMa yriepoja. IUIaKATBhI
yriaepoaa OcHoBHOE U BO30YKICHHBIC OnuceiBaTh HOPMaIbHOE U Ha6op ans mopenupoBaHus
COCTOSIHUSI aTOMOB Ha IIpUMepe BO30YKJIEHHOE COCTOSIHUS aTOM CTPOEHUS OPraHUYECKUX
yriepoja. yriaepoja v OTpaxaTb UX rpapuuecKy. BEIIIECTB.
I'uGpuau3anmst aTOMHBIX OnepupoBaTh NOHATUAMU
opOuTanen, ee TUIBI IS «rubpuamu3anus opouTaTeh», «sp-
OpraHHYECKUX COeNHHEHHIA: Sp°, THOPUIU3ALMY, «SP>-THOPUIN3AIU,
sp?, sp. O6pa3oBaHye G- M T-CBA3CH | «SP-THOPHIAN3AIIAY.
B MOJIEKYJIaX OpraHUYeCKuX OnuchIBaTh OCHOBHBIE THITBI
COCIMHEHUA. rHOpUIM3AIMN aTOMa yTIIepoa.
[IpocTpaHCcTBEHHOE CTPOEHHE OOBACHATH MEXaHU3MBI 00Pa30BaHUS G-
OpPTaHUYECKUX COCTMHEHHUN U T-CBSI3€i B MOJIEKYJIaX OPTaHUYECKHIX
COCIMHEHUN
2/25,26 | CtpykTypHas Teopus XUMHUECKOE CTPOEHHUE Kak Mopsaaok | DopMynupoBaTh OCHOBHBIE OJIOKEHNUS | DJIEKTPOHHbIE TaOIHUIIBI U

OPraHNUYeCKUX COCTMHEHUN

COEIMHEHMS aTOMOB B MOJIEKYJIE
COIJIaCHO MX BAJIEHTHOCTH.
OCHOBHBIE MOJIOKEHUS TEOPUU
XUMHUYECKOTO CTPOCHHUS
OpPraHMYECKUX COEOUHEHUH A. M.
Bbytneposa. 3aBUCMMOCTH CBOMCTB
BEILECTB OT XUMHUUYECKOI0 CTPOCHUS

CTPYKTYpPHOI T€OpUH OpraHUYECKUX
BELIECTB.

ITpencrasnsats Bknan @. Kekyne, A. M.
byrneposa, B. B. MapkoBHukoga, JI.
ITosnnHra B pa3BUTHE OPraHUUYECKOM
XUMUH.

OnepupoBaTh NOHATUAMHA

IUTAKaThI
Habop ms moaenupoBanus
CTPOEHHUS OPTaHUYECKUX
BEIIECTB.




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
4eCTBO XapakTepucTHKA OCHOBHBIX BH/I0B ecTecTBeHHOHAYHOM 1
qacon/ Tema ypoka OcHOBHOe cojiep:kaHHe 110 TeMaM AesiTeILHOCTH y4eHHKa TeXHOLOIHYCCKOil
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTay
Mmonekyi. CTpykrypHas popmyina «BAJICHTHOCTH)» M «CTENICHb OKUCIICHU,
«XMMHUYECKOE CTPOCHUEY, «CTPYKTYpHas
dbopmynay.
MonenupoBaTbh MOJIEKYJIbl HEKOTOPBIX
OpPraHNYECKHUX BEIIECTB
1/27 | CtpykTypHas u3omepus W3omepus 1 n30MepBhl. OnepupoBaTh NOHATHIMU «U30MEP», DNEeKTPOHHBIE TaOIHIIBI 1
CtpyKTypHas U IPOCTPAHCTBEHHAS | «U30MEPH». IUIaKATBhI
nzomepusi. Uzomepus yraepogsoro | OnuchIBaTh IPOCTPAaHCTBEHHYIO Ha6op ans mopenupoBaHus
ckesera. Mizomepust mosiosxeHusl. CTPYKTYPY U3y4aeMbIX BEUIECTB. CTPOEHUS OPraHUYECKUX
MeskkiaccoBasi H30Mepus OtpaxaTh COCTaB U CTPOEHUE BEIIIECTB.
OpPraHUYECKHUX COCTUHEHHU C TIOMOIIBIO
CTPYKTYPHBIX (OpMYI.
XapaKkTepHu30BaTh BUJIbI H30MEPHH
1/28 | IlpocTpaHCTBEHHAs H30MEPHUS Buasl npoctpancTBEHHOM OnepupoBaTh NOHATHIAMHU «HU30MEP», DJeKTpOHHBIE TaOIUIBI U
nzomepun. OnTHUYECKast H30MEPHUS. | «U30MEPUSI». TUTaKATHI
AcumMeTrpuueckuii aTom yriaepoga. | OmMChIBaTh IPOCTPAHCTBEHHYIO HaGop ans mopenupoBaHus
OnTHyeckre aHTHITO/BI. CTPYKTYpPY U3y4aeMbIX BELIECTB. CTPOCHUST OPTaHUYECKUX
XupanbHOCTh. XUpaAJIbHbIE U OtpaxaTh COCTaB U CTPOEHUE BEIIECTB.
axXypaJbHBIE MOJICKYIIBL. OpPraHUYECKHUX COSTMHEHHU C TIOMOIIBIO
I'eomerpuueckas usomepus (1uc-, CTPYKTYPHBIX (hOpMYII.
TPaHC-H30MEPHs) XapakTepu30BaTh BUJIbI H30MEPHH
1/29 | DnekrpoHHbIe 3P PEKTH B DNEKTPOHHOE CTPOEHUE OneprpoBarh NOHATHIMH DJEeKTPOHHBIE TaOIUIIBI U

MOJIEKYJIaX OPraHUYECKHUX
COE€IUHEHUN

OpraHWYeCcKHX BenlecTB. Bzanmuoe
BJIMSIHME aTOMOB U I'PYIII aTOMOB.
OnekTpoHHbIE 3 (DHEKTHI.
WNHIyKTUBHBINA U ME30MEPHBII

s dextrl. [IpencraBnenue o

«UHIYKTUBHBIA 3P HEKT», «ME30MEpPHBIN
apdexT.

XapakTepu3oBaTh 0COOEHHOCTH
WHAYKTHBHOI'O ¥ ME30MEPHOTO
s¢dexToB

IJIaKaThl

Ha6op JJI1 MOACIIMPOBAHUA
CTPOCHUSA OPraHUYCCKHX
BCIICCTB.




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
4eCTBO XapakTepucTHKAa OCHOBHBIX BH10B eCTecTBEHHOHAYHOMH B
qacon/ Tema ypoka OcHOBHOe cojiep:kaHHe 110 TeMaM AesiTeILHOCTH y4eHHKa TeXHOLOIHYCCKOil
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
pe3oHaHce
1/30 | OcHoBHbIe Kiacchl opranuueckux | Kimaccupukamnusi opraHudecKux DNEeKTpOHHBIE TAOIULBI U
coeauHenuil. 'omonoruueckue BeniecTB. OCHOBHBIE KJIACCHI KnaccugunupoBars opranndeckue IJIaKaTBhI
PsBI OpPraHMYECKUX COEAUHEHUH. COEJIMHEHUS 110 CTPOCHUIO yrilepoaHolt | Habop s MoaenupoBaHust
[TpuHIMIBl KaccupuKanuu LENU U TUIY YTIEPOA-YIIIEpOIHON CTPOEHUS OPTaHUYECKUX
OpPraHUYECKUX COEAUHEHUH. CBSI3H. BELIECTB.
[Tonsatue o GpyHKINOHATBHON KnaccugunupoBars npon3BoiHbIE
rpymre. Knaccudukanus YIJI€BOAOPOAOB 0 (PYHKIIMOHAIBHBIM
OpPraHUYECKUX COCTUHEHUH 10 rpynmnam.
(YHKIMOHATILHBIM TPYIIIIaM. O000maTe 3HaHUS U J1e1aTh BBIBObBI O
TI'omomorus. I"'omouoru. 3aKOHOMEPHOCTSIX U3MEHEHUI CBOMCTB
I'omonoruueckast pa3HOCTb. BEUIECTB B TOMOJIOTMYECKHX PsIiax
["'oMostornueckue psasl
1/31 | HomeHKIaTypa OpraHuIecKux Homenknarypa oprannueckux HazbiBaTh Oprannyeckue COEAMHEHUsI B | DJIEKTPOHHBIE TaOIUIBI U
COEIMHEHUN BelecTB. MexayHapoaHas COOTBETCTBUU C IIPAaBUIAMHU TUTaKaThI
(cucrematuveckas) HomeHkIarypa | HomeHkinatypsl IUPAC u panmonansHoii | HaGop 1t MojgenmupoBaHus
OpPraHMYECKUX BEILECTB U HOMEHKJIATYPBI. CTPOEHMS OPTaHUYECKUX
MPUHLMIIBI 00pa3oBaHus Ha3BaHUM | HaxoauTh CHHOHMMBI TPUBHATIBHBIX BELIECTB.
OpPraHUYECKUX COECIUHEHHM. Ha3BaHWM OPraHUYECKUX COEIMHEHUN
ParmonanbHas HOMEHKIIATypa
1/32 | OcobenHoCTH U KIaccH(UKaIus Knaccudukanus u ocobeHHOCTH JleMoHCTpUpOBaTh MOHUMaHUE DJeKTPOHHBIE TaOIUIIBI U

OpPraHWYECKHUX peaKkInn

opranndeckux peaxiuid. Criocoosl
3auCce peakuil B OpPraHuYeCcKon
xuMuH. CxeMa U ypaBHEHHUE.
VYcnoBus IpoBENCHNS PEAKIUN.
Knaccudukanuus peaxuuit
OpPraHUYECKUX BELIECTB 10

0COOEHHOCTH MPOTEKAHUS
OpTaHNYECKUX PEaKIHii B CPABHEHUU C
HEOPTraHUYECKUMH.

3anuchIBaTh YpaBHEHHS OPraHUYECKUX
peakiuii crocodamu, MPUHITHIMU B
OpraHNYeCKON XUMHUHU.

IJIaKaThl

Ha6op JJI1 MOACIIMPOBAHUA
CTPOCHUSA OPraHUYCCKHX
BCIICCTB.




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
HeCTEO XapakTepucTHKAa OCHOBHBIX BH10B eCTecTBEHHOHAYHOMH B
qacon/ Tema ypoka OcHoBHoOe coepkaHue 10 TeMaM AesiTeILHOCTH y4eHHKa TeXHOLOIHYCCKOil
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
CTPYKTYpHOMY IIPU3HAKY: Krnaccudunuposats peakiuu no
3aMellIEHHE, IPUCOEAUHEHHE, CTPYKTYpPHOMY IIPU3HAKY.
oTiIeruieHue. PeakimoHHbie OnepupoBaTh NOHATUSMHU «CBOOOTHBIN
ueHTpbl. [lepBoHauanbHblE HOHATUS | PAIUKAI», «HYKICOPHID»,
0 TUMAX U MEXaHU3Max «QACKTPODUI.
OpPraHUYECKUX PEaKLUH. OOBSACHATH MPOTEKAHNE XUMUIECKUX
I'oMonuTuyeckuii u peaxkuii Mex1y OpraHM4eCKUMHU
reTepoJUTUYECKUH pa3pbiB BELIECTBaMMU, UCII0JIb3Ys 3HAHUA 00 UX
KOBaJICHTHOM XUMHUYECKOM CBSI3U. MeXaHHU3MaXx.
CBoOogHOpaauKanbHbIN U HOHHBIA | IIporHo3upoBaTh BO3MOKHOCTh
MexaHu3MbI peakiuu. [Tonstue o MPOTEKAaHU XUMHUECKUX PeaKluii Ha
CBOOOJIHOM pajuKaie, Hykiaeoduie | OCHOBE 3HaHUN 00 PIEKTPOHHOM
U 3JIeKTpoduiie CTPOEHUH BEILIECTB
2/33,34 | OxucnurenpHO- OKHCIIUTETHHO-BOCCTAHOBUTENIbHBIE | OOBSICHATDH, UYTO HA3BIBAIOT OKUCICHUEM | DJIEKTPOHHBIC TAOIHUIIBI U
BOCCTAHOBUTEJIbHBIE PEAKIIVH B peakuy B OPraHnYeCKON XUMUHU Y BOCCTAHOBJIEHUEM B OPTraHUYECKOU MJIaKAThI
OpPraHUYECKON XUMUU XUMUH. Habop m1s moaenupoBaHus
CocTaBiATh ypaBHEHUS OKUCIUTEIBHO- | CTPOCHHS OPraHUYECKHUX
BOCCTaHOBUTEJIBHBIX BELIECTB.
OpPraHMYECKUX PeaKIHUi ¢ TOMOIIbIO
METO/a AJIEKTPOHHOr0 OanaHca
1/35 | Peruenwe 3a1a4 1 BBINOJHEHHE Pemenue pacueTHbIX 3a7a4 Hcnonb30BaTh alnropuTMBel pu DNeKTpOHHBIE TAOIUIBI U
YIPaXHEHUH 110 TEME pelieHnu 3a1a4 MJIaKAThI
«OKHCIUTENBHO- Habop s monenupoBanus
BOCCTAaHOBUTEJIbHBIE PEAKIIVH B CTPOEHMS OPraHUYECKUX
OPraHNUYeCKON XUMHM) BEIIIECTB.
1/36 | O6oOmIatoIIee MOBTOPEHHE TT0 Pemenue 3a1a4 1 BBINOJIHEHNE CocraBisaTh 00001IAIOIINE CXEMBI. DJEeKTpOHHBIE TaOIUIIBI U

TeMe «OCHOBHBIC TOHSTHS

ynpaxcHeHHﬁ, MO3BOJIAOIIUX

OC}’H.ICCTBJI}ITB IMO3HABATCIIbHYTO

IIJ1aKaThbl




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
4eCTBO XapakTepucTHKA OCHOBHBIX BH/I0B ecTecTBeHHOHAYHOM 1
qacon/ Tema ypoka OcHOBHOe cojiep:kaHHe 110 TeMaM AesiTeILHOCTH y4eHHKa TeXHOLOIHYCCKOil
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTay
OpPTraHUYECKON XMMHUN CHCTEMaTU3UPOBATh U 000OIIUTD pediiexcuro B oTHOLIEHUU coOcTBeHHbIX | Habop s MonenupoBaHus
MIOJTyYCHHBIEC 3HAHUS 110 TEME JOCTH>KEHUH B TIpoIiecce perieHust CTPOEHUS OPTaHUYECKUX
«OCHOBHBIC TIOHATHUS OPTAHUYECKON | Y4eOHBIX U I03HABATEIbHBIX 33a4 BEIIECTB.
XUMHUN»
TEMA 3. YIJIEBOAOPO/IbI (37 4.)
1/37 | Ankansl. Ctpoenue, AnkaHbl. DIEKTPOHHOE U Ha3piBaTh ankaHsl 10 MEKyHAPOJHON DNeKTpOHHBIE TAOIUIBI U
HOMEHKJIaTypa, U30MepHus, IIPOCTPAHCTBEHHOE CTPOEHUE HOMEHKJIaType. IUJIaKATBI
¢du3nveckne CBOMCTBA MOJIEKYJIbI METaHa. SP3- OOBSCHSTD JIEKTPOHHOE CTPOCHUE HaGop ans mopenupoBaHus
I'uGpuausanus opobuTaneit aToMOB | MOJIEKYJI H3YYEHHBIX BEIIECTB. CTPOEHUS OPTaHUYECKUX
yrieposa. O06001maTs 3HAHUS U JIeTIaTh BHIBOJIBI O BEIIIECTB.
I'omonoruueckuii psi 1 odmmas 3aKOHOMEPHOCTSAX U3MEHEHUI CBOICTB B
dbopMyra anKaHOB. TOMOJIOTHYECKOM PSITy QJIIKaHOB.
Cucrtemaruyeckass HOMEHKJIAaTypa MonenupoBaTb MOJIEKYJIbI H3YYEHHBIX
QJIKAHOB ¥ paanKaioB. Mzomepus KJIaCCOB BEIIECTB.
YTJIEPOJHOTO CKelleTa ajJKaHOB. HaGnronate 1eMOHCTpUpPYEMbIE OMBITHI
dusnuecKue CBOMCTBA aTKaHOB. Y ONTUCHIBATh UX C TOMOIIBIO POJTHOTO
3aKOHOMEPHOCTH U3MEHEHHUS A3bIKA U SI3bIKA XUMUHU
(U3HYECKUX CBOMCTB.
Jemonctpauuu. CoctaBieHne
MoJIesIel MOJIEKYJT AJIKaHOB
2/38,39 | Xumudeckue CBONCTBA alIKaHOB XVMUYECKUE CBONCTBA AJIKAHOB: XapakTepu30BaTh BaKHENIINE DJeKTPOHHBIE TaOIUIIBI U

TaJIOTeHUPOBAHME, HUTPOBAHUE,
JETUPUPOBAHHE, TEPMUUECKOE
pasnoxeHue (MUpoJin3), TOpeHUE
KaK OJJUH M3 OCHOBHBIX UICTOYHHKOB
TCIJIa B IPOMBINIJICHHOCTH U 6BITy,
KaTaJTUTHYeCKOE OKHCIICHUE,

XUMHYECKHE CBOIICTBA aJIKaHOB.
[Iporuo3upoBath CBOMCTBA U3y4aEMbIX
BEIIIECTB Ha OCHOBAaHUHU TEOPUHU
XUMHUYECKOTO CTPOCHUS OPraHUYECKUX
BCIIIECTB.

Uccnenosats CBOMCTBA H3Yy4aE€MbIX

IJIaKaThl

Ha6op JJI1 MOACIIMPOBAHUA
CTPOCHUSA OPraHUYCCKHX
BCIICCTB.




HUcnoan3zoBanue

Konu- X o0opynoBaHMs LEHTPa
4ecTBO T APAKTEPHCTHICA OCHOBHBIX BH0B €CTeCTBEHHOHAYYHOM U
wacos/ eMa ypoka OcHOBHOe cojiep:kaHHe 110 TeMaM AesiTeILHOCTH y4eHHKa TeXHOLOIHYCCKOil
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
KPEKUHT KaK CII0COOBI MOITy4eHUs BELIECTB.
BAKHEHIINX COCUHEHUN B IIporno3upoBaTh CBONWCTBA
OpPraHUYECKOM CHUHTE3E, HEU3YYEHHBIX BELIECTB 110 aHAJIOTUHU C
M30MepU3aLMs KaK Criocoo W3Y4YECHHBIMH BEILIECTBAMU TOTO KE
MOJIyYEHUSI BBICOKOCOPTHOTO rOMOJIOTMYECKOTO pAJIa.
OeH3uHa. MexaHu3M peakuuu HaGnronate 1eMOHCTpUpPYEMbIE OMBITHI
CBOOOHOPAIMKAILHOTO 3aMEIIEHUS | U ONUCBIBATH UX C TOMOUIBIO POAHOIO
(Ha mpuMepe XJIOPUPOBAHUS A3bIKA U SI3bIKA XUMUHU
METaHa).
JemoncTpanun. bpomupoBanue
rekcaHa Ha cBery. ['opeHue MeTaHa.
OTHolIeHNe MeTaHa K pacTBOpaM
NepMaHraHaTa Kainus u OpoMHOM
BOJIE
1/40 | Ilony4eHue U IPHUMEHEHHE CuHTeTnyeckue crocoosbl XapakTepHu30BaTh IPOMBIIIJICHHBIE U DJeKTpOHHBIE TaOIUIIBI U
AJIIKaHOB MTOJIYYEHUS AIKaHOB. MeTo b1 1ab0paTOpHBIE CIIOCOOBI MOTYYEHHUS IIJIAKAThI
MIOJIyYEHUS aIKaHOB U3 AJIKaHOB. [TpuGop u1st mosTyyeHus
AJIKWJITAIIOTEHUI0B (peaKius ConocTaBisiTh XUMHUUECKHE CBOMCTBA ra3os
Bropia), nekapOoKkcriinpoBaHuEM aJIKaHOB € 00JIACTSIMU ITPUMEHEHHUS
coJiell KapOOHOBBIX KHCIIOT U
AJIEKTPOJIN30M PACTBOPOB COJIEN
KapOOHOBBIX KHCIIOT. Haxoxnenue
QJIKaHOB B IIPUPOJIE U IIPUMEHEHUE
AJIKaHOB
1/41 | Peruenwe 3a1a4 U BBINOJHEHHE Beimnonnenue ynpaxxnenuil o reme | Mcnonabp3oBaTh alropuTMbl Ipu DNeKTpOHHBIE TAOIUIBI U

yIpaKHEHHUH 10 TeMe «AJIKaHbD»

«AJIKaHbI», HA COCTaBJIEHUE
YpPaBHEHUU pEaKIUid,

pCIICHUHU 3a/1a4.
CocTaBniTh YpaBHCHHA 11O 3aJaHHBIM

IIJ1aKaThbl




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
HeCTEO XapakTepucTHKAa OCHOBHBIX BH10B eCTecTBEHHOHAYHOMH B
qacon/ Tema ypoka OcHoBHoOe coepkaHue 10 TeMaM AesiTeILHOCTH y4eHHKa TeXHOLOIHYCCKOil
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
COOTBETCTBYIOILUX 33JaHHBIM CXeMaM IIpeBpalleHU
CXeMaM, COJIepKaIlluM HEU3BECTHBIC
Belecrsa. Pemenue 3anau
2/42,43 | 1IukaoaaKaHbl Huxnoankansl. CTpoenne Mosiekysn | Ha3piBaTh uKIIOaNKaHBI 110 DNeKTpOHHBIE TaOIUIIBI U
nukioankanoB. Obmas ¢popmyna MEX1yHapOAHON HOMEHKJIaType. TTaKaThl
HnuKioankanoB. HomenknaTtypa XapakTepHu30BaTh BaKHEHIINE HaGop ans mopenupoBaHus
LUKII0AKaHOB. M3oMmepust XMMHUYECKHUE CBOICTBA LIMKJIOAIIKAHOB. CTPOCHHS OPTaHUYECKUX
LUKJIOAJIKAHOB: yIJIEPOIHOTO O06001aTe 3HaHUS U JeIaTh BEIBOJBI O BELIECTB.
CKeJIeTa, MeXKIIaccoBas, 3aKOHOMEPHOCTSIX U3MEHEHUI CBOMCTB B
IIPOCTPAHCTBEHHAs (IIUC-TpaHC- TOMOJIOTHYECKOM Py HUKIOAIKAHOB.
nzomepust). Hanpsokenusie u [IporHo3upoBaTh CBOWCTBA N3y4aeMbIX
HEHANPSKEHHBIE UKJIBL. BELIECTB HA OCHOBAHUU TEOPHUU
Crenduika CBOMCTB IUKIOAIKAHOB | XUMHYECKOTO CTPOCHUS OPraHUYECKHUX
C MaJIbIM pa3MepoM IUKJIA. BELIECTB.
XHUMHUYECKUE CBOKCTBA [Iporno3upoBars CBOMCTBa
LUKJIONPONaHa: TOPEHHE, peakuu HEU3YYEHHBIX BELIECTB 110 aHAJIOTHUHU C
npucoeuHeHus (THAPUPOBAHHE, M3Y4YEHHBIMH BEILIECTBAMU TOTO e
MIPUCOEINHEHNE TaJIOTE€HOB, TOMOJIOTHUYECKOTO PAJIa.
raJIOr€HOBOJIOPOJIOB, BOJIbI) XapakTepu30BaTh MPOMBIIIJICHHbIE 1
LUKJIOT€KCAaHa: TOPEHHE, PeaKIuu nabopaTopHbIe CIOCOOBI MOTYYSHHS
PaaMKaIbHOTO 3aMEIICHHUS LUKJIOAJIKAHOB.
(XxJopupoBaHue, HUTPOBAHHUE). ConocTaBisiTh XUMHUYECKHE CBOMCTBA
[lonydyeHne UKI0aIKaHOB U3 LUKJIOAJIKaHOB C 00JIaCTIMU
QJIKAaHOB U TUTAJIOTEHAJIKAHOB IIPUMEHEHHUS
1/44 | Ankensl. CTpoeHue, AJKeHBbI. DIEKTPOHHOE U Ha3biBaTh ankeHsbl IO MEKTyHAPOIHOM DNeKTpOHHBIE TAOIUIBI U
HOMEHKJIATypa, U30MepHus, IIPOCTPAHCTBEHHOE CTPOEHUE HOMEHKJIAType. TTaKaThl

(bu3nyeckre cBoicTBa

MOJIEKYITBI THIIEHA. SP2-

OOBSACHATD HIIEKTPOHHOE CTPOCHHE

Habop mis mogenupoBaHus




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
HeCTEO XapakTepucTHKa OCHOBHBIX BU/I0B eCTecTBEHHOHAYHOMH B
qacon/ Tema ypoka OcHoBHoOe coepkaHue 10 TeMaM AesiTeILHOCTH y4eHHKa TeXHOLOIHYCCKOil
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
I'uGpuauzanus opOuraneit aToMOB MOJIEKYJI U3YYCHHBIX BEIIECTB. CTPOCHHS OPTaHUYECKUX
yriaeposa. O06001maTh 3HAHUS U JIeTaTh BHIBOJBI O BEIIIECTB.
o- 1 n-CBs3u. ['oMonoruueckuii psax | 3akOHOMEPHOCTSIX U3MEHEHUI CBOICTB B
u o01mast popmyIia alKeHOB. TOMOJIOTUYECKOM PSIy aJIKEHOB.
Homenknarypa ankenos. M3omepus | MonenupoBaTh MOJEKYIbI H3yYEHHBIX
QJIIKEHOB: YIJIEPOJAHOIO CKEJIeTa, KJIACCOB BELLECTB
MIOJIOKEHUS KPAaTHOM CBS3H,
IIPOCTPAHCTBEHHAs
(reomeTpuueckast U30OMepUs, UIIN
LUC-TPAHCU30MEPHUS),
MEXKKJIaccoBasl.
Du3nyecKue CBOMCTBA AJIKEHOB
1/45 | Ipaktudeckas padora Ne 1. CocraBieHne LapoCTEPIKHEBBIX MonenrpoBaTh MOJIEKYJIbI H3yYEHHBIX Habop nns mogenupoBanus
«HM3roToBnenne Moaenel MOJIEKyl | MOJeNIel MOJISKYIT aIKaHOB, KJIACCOB BEIECTB. CTPOEHHS OPraHUYECKUX
OpPraHUYECKUX BEIIECTB)» LUKJIOAJIKAaHOB, aJIKEHOB, Bbienate 0coOEHHOCTH CTPOSHUS BELIECTB.
AJIKaJUEHOB, XJIOPAJTKAHOB MOJIEKYJI U3YYEHHBIX KJIACCOB BELIECTB
2/46,47 | XuMudeckue CBONCTBA aJIKEHOB XHWMHYECKUE CBOMCTBA AJIKEHOB. XapakTepru30BaTh BaXXHEHIINE DNeKTPOHHBIE TAOIUIBI U

Peakuuu 31eKTpopUIBLHOTO
MIPUCOEANHEHUSI KaK crioco0
noJry4eHus QyHKIHOHAIBHBIX
IIPOU3BOIHBIX YIJIEBOJOPOJIOB:
TUAPUPOBAHUE, TAIOTCHUPOBAHHUE,
TUAPOTAIOT€HUPOBAHUE,
rupaTanys ajaKkeHOB.

[IpaBuo MapkoBHUKOBA U €T0
O0BSICHEHUE C TOUKH 3PEHHS
JJIEKTPOHHOMU TeopuHu. PagukansHoe

XMMHUUYECKHE CBOMCTBA AJIKEHOB.
[Iporno3upoBaTh CBOMCTBA U3y4aEMBbIX
BEILIECTB HA OCHOBAHUU TEOPUU
XAMHYECKOTO CTPOCHUSI OPraHUYECKHUX
BEILECTB.

Uccnenosatsk CBOMCTBA U3y4aEMBIX
BEILECTB.

IIporuo3upoBatk CBOKCTBA
HEU3YUYECHHBIX BELIECTB 10 AHAJIOTHUH C
V3YYCHHBIMU BEIIECTBAMH TOTO K€

IIJ1aKaThbl

HaGop st MmonenupoBanms

CTPOEHMS OPTraHUYECKUX
BEIIECTB.
[TpuGop 1st mosTyyeHus

rasoB




Koamn-
4eCcTBO
gyacos/
Ne n/m

Tema ypoka

OcHoBHOe CoaecpKaHue 10 TEMaM

XapakTepucTHKAa OCHOBHBIX BH10B
AesITeIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBbIX AelCTBHI)

Ucnoab3oBanue
000py10BaHNs LIEHTPA
€CTeCTBEHHOHAYYHOI U

TEXHOJOTH4eCKOM
HanpasBJyieHHOcTel «Touka
pocTtay

pucoeIuHeHne OpOMOBOAOPOAA K
QJIKEHAM B MIPUCYTCTBUU TIEPEKUCEH.
OxuciieHue alKeHoB: TOpeHHe,
OKHCJICHHE KUCIIOPOJIOM B
MPUCYTCTBUY XJIOPUJIOB MaJUIa M
(IT) u meau (II) (Bakep-npouecc),
OKHCJICHHE KUCIIOPOJIOM B
MIPUCYTCTBUU cepedpa, OKUCIIEHUE
TOPSIYUM MOJIKUCIIEHHBIM PaCTBOPOM
TepMaHTaHaTa Kajusi, OKHCICHHUE
[IepMaHTaHaTOM Kayus (peakius
Baruepa). KauecTBenHbIe peakiuu
Ha IBOWHYIO CBS3b.
Jdemoncrpauuu. Ilonyyenue
STUJICHA peakLuel AeruapaTanun
sTa”osa. OTHOILIEHUE ITUIIEHA K
pacTBOpaM IepMaHraHara Kaiaus u
OpomHoO# Bozie. ['opeHue aTusieHa

TOMOJIOTHYECKOTO Psizia.
Habnronarte ¥ onuceIBaThH
JEMOHCTPHPYEMBIE OIIBITHI

1/48

HOHy‘leHI/IC U MPUMCHCHUC
AJIKCHOB

[IpomblnIeHHBIE U Ta0OpaTOpHBIE
CIIOCOOBI MOJTYYEHHUSI AJTKEHOB.
[lonydyeHune alKeHOB U3 AJIKAHOB,
CIUPTOB, FaJIOr€HATIKAHOB,
nurajgoreHankaHosn. [IpaBuio
3alirena.

[TonnMepu3anus aJKeHOB.
[Tonumepu3anus Ha KaTaau3aTopax
urnepa—Harra. [lonusTriieH Kak

XapakTepu3oBaTh TPOMBIIICHHbBIE U
JabopaTOpPHBIE CIIOCOOBI MOTYyUEHUS
aJIKCHOB.

ComnocTaBiaaTh XUMHYECKHE CBOMCTBA
AJIKEHOB C 00JIACTAMU TPUMEHEHUS

DNEeKTPOHHBIE TAOIHUIIBI U
[UIAKATHI

Habop ms monenupoBanus
CTPOCHHS OPTaHUICCKUX
BEIIIECTB.

Kommexmus «IlmacTMacce»




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
4eCTBO XapakTepucTHKA OCHOBHBIX BH/I0B ecTecTBeHHOHAYHOM 1
qacon/ Tema ypoka OcHoBHoOe coepkaHue 10 TeMaM AesiTeILHOCTH y4eHHKa TeXHOLOIHYCCKOil
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTay
KPYITHOTOHHAXKHBIN MTPOYKT
XUMHYECKOTO TIPOU3BOICTBA.
[IpumeneHnue ankeHoB (3TUIIEH U
TIPOTIHIICH )
1/49 | Perienue 3a1a4 U BBITIOJHEHHE BrimonHenue ynpaxxaeHui mo reme | Mcrosb30BaTh alrOPUTMBI IIPH DEeKTPOHHBIE TAOIUIIBI U
VIPXHEHUH 110 TeMe «AJIKCHBD) «AJIKEHBI», Ha COCTABIICHUE peIIeHUY 3a/1ad. TUTaKaThI
ypaBHEHUH PEaKIIHiA, CocTaBnATh ypaBHEHUS 10 3a/IaHHBIM
COOTBETCTBYIOIIUX 33JaHHBIM CXeMaM IPEeBPaIICHHA
CXeMaM, COJICpKAIINM HEU3BECTHEIC
BeliecTa. Pemenue 3agau
1/50 | INpaktuueckas pabora Ne 2. [Tonydenue 3TUICHA U3 CMECH [TpoBOANTH XUMHUYECKUN IKCIIEPUMEHT | DJICKTPOHHBIE TAOIUIIBI U
«[lony4yenue aTHIIeHA U U3YYEHNUE | CEPHOU KHCIOTHI (KOHII.) U IO TTOJTYYCHHUIO dTUIICHA. TUTaKaThI
€r0 CBOWCTB» STUJIOBOTO CIIHUPTA. Habntoate u onuceIBaTh Anmapar it IpoBeICHUs
B3aumoeiicTBue dTHIICHA C CaMOCTOSITEITEHO IMPOBOJIUMBIC OIIBITHI C | XHUMHUYECKUX PEaKIInid
OpOMHOM BOJI0H, TOJIKUCICHHBIM MTOMOIIIBIO POJHOTO S3bIKA U S3bIKA
pacTBOpPOM IepMaHTaHATa KaJIusl. XUMUH.
I'openue sTunena CobmroiaTh mpaBuia v IPUEMbI
6e30macHOi pabOThl C XUMUYECKUMH
BellleCTBaMH U J1a00paTOpHBIM
obopynoBaHueM
2/51,52 | AnkanueHsl Anxanuensl. Knaccuduxamms HassiBaTh ankamgueHs! o DNEeKTPOHHBIE TAOIUIIBI U

QJIKQ/INCHOB TI0 B3aUMHOMY
PaCTONIOKEHUIO KPaTHBIX CBSI3€H B
Mosekye. OcoOeHHOCTH
ANEKTPOHHOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUS
COTIPSIKCHHBIX AJTKaTUCHOB.

MEXIYHAPOJAHOU HOMEHKIIATYpE.
OOBACHATD IIEKTPOHHOE CTPOEHUE
MOJIEKYJI U3YYEHHBIX BEILECTB.
KnaccudumnupoBats mueHoBbIE
YTJIEBOJAOPOBI.

XapakTepu3oBaTh BaXKHEHIINE

IJIaKaThl

Ha6op JJI1 MOACIIMPOBAHUA
CTPOCHUSA OPraHUYCCKHX
BCIICCTB.




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
HeCTEO XapakTepucTHKAa OCHOBHBIX BH10B eCTecTBEHHOHAYHOMH B
wacos/ Tema ypoka OcHoBHOE coaepsKaHue 110 TeMaM AeATEILHOCTH yieHHKa TeXHONOIHICCKOi
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
O0mas popmyia ajKaaUeHOB. (bu3nyeckre U XMMUYECKUE CBOICTBA
Homenknarypa u uzomepus aJIKaJINEHOB.
ankagueHoB. Pusnueckue cBorcTBa | [IporHo3upoBaTh CBOMCTBA H3y4aeMbIX
aJIKaZIneHOB. XMMHMUYECKHE CBOMCTBA | BEIIECTB HA OCHOBAaHUH TCOPUHU
AJIKa/IN€HOB: PEAKIINU XMMHUYECKOTO CTPOCHMSI OPraHUYECKUX
pUCOETUHEHUs (THIPUPOBAHHE, BELIECTB.
raJIor€HUPOBAHNUE), TOPEHUS U XapakTepu30BaTh MPOMBIIIICHHBIE
nojaumepusanuu. 1,2- u 1,4- CIIOCOOBI MOJTYYEHHUSI AJTKAIUCHOB
[Ipucoenunenue.
[Tonyuenne ankaguenos. CuHTe3
OyraaueHa u3 OyraHa U dTaHoJIa
1/53 | IMonumepusanus. Kayuyk. Pesuna | [onumepusanus. Kayayku. Brias XapakTepru30BaTh NPOMBIIUICHHBIE U DNeKTPOHHBIE TAOIUIBI U
C. B. JleGeneBa B nosy4eHue n1abopaTopHbIe CIOCOOBI MOTYYSHHS TUTaKaTh
CHHTETHYECKOTO Kay4yyKa. Kay4yKOB. Komneknusa «Kayayk»
Bynkanuzanus kayuykoB. Pe3una. ConocTaBisaTh XUMUYECKUE CBOWCTBA
MHuoroo6pasue Bi10B aJIKaJIn€HOB C 00JIACTSIMU IPUMEHEHUS
CUHTETHUYECKUX KaydyKOB, UX
CBOMCTBA U NPUMEHEHUE
1/54 | Anxunsl. CtpoeHue, AJNKUHBL. DIEKTPOHHOE U HazbIBaTh amKHUHBI 10 MEXIYHAPOJHOM | DJIEKTPOHHBIE TAOIUIBI U

HOMEHKJIaTypa, U30MepHs,
(bu3vecKue CBOMCTBRA

MIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI alleTUiIeHa. Sp-
I'uGpuausanms opoburaneit aToMoB
yriepoja.

I'oMonoruueckuit psin u oomas
¢bopmyna ankuHOB. HoMeHkIaTypa
aIKMHOB. VI30Mepust alTKWHOB:
YTIEPOAHOTO CKEJIETa, OJOKEHUS

HOMEHKJIAType.
OOBACHATD JIEKTPOHHOE CTPOEHUE
MOJIEKYJT U3yYCHHBIX BEIIECTB.
O0600maTe 3HaHUS 1 AejIaTh BEIBOILI O
3aKOHOMEPHOCTSIX U3MEHEHUI CBOWCTB B
TOMOJIOTHYECKOM PSTy aTKUHOB.
MonenupoBaTh MOJEKYIbI H3yYEHHBIX
KJIACCOB BEILIECTB

IIJIaKaThI
Ha6op mist MmonenupoBanms
CTPOCHHS OPTaHUYECKUX
BEIIIECTB.




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
HeCTEO XapakTepucTHKa OCHOBHBIX BU/I0B eCTecTBEHHOHAYHOMH B
wacos/ Tema ypoka OcHoBHOeE coep:kaHue 10 TeMaM AeATEILHOCTH yieHHKa TeXHONOIHICCKOi
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
KpPaTHOH CBSI3U, MEXKKIIACCOBAs.
du3nyecKue CBOMCTBA AJIKUHOB
2/55,56 | XumuuecKue CBOMCTBA aJIKUHOB XUMHUYECKUE CBOMCTBA aJIKMHOB. XapakTepru30BaTh BaKHEUIIINUE DEeKTPOHHBIE TAOIUIIBI U
Peakuuu npucoeauHeHus Kak XMMHUYECKHUE CBOICTBA aJIKUHOB. ITaKaThl
croco0 Nmoy4yeHust MOJIUMEPOB U [Iporuo3upoBatrh CBOMCTBA U3y4aeMbIX | Amnmapar sl IPOBEICHHUS
JPYTUX TOJE3HBIX IPOAYKTOB. BELIECTB HA OCHOBAHUU TEOPHUHU XUMHUYECKUX PEaKLINH.
I'mppupoBanue. Peakiumn XUMHUYECKOTO CTPOCHUS OPraHUYECKUX
MIPUCOEANUHEHNS TaJIOT€HOB, BELIECTB.
rajJjioreHoBOJI0POJI0B, BOJIBI. [Iporuo3upoBath cBOKCTBA
Tpumepuzanus u TuMepu3anus HEU3YYEHHBIX BELIECTB 110 aHAJIOTUHU C
aneruieHa. Peaknuu 3amernenus. M3y4YEHHBIMHU BEUIECTBAMHU TOT'O KE
KucnorHslie cBOMCTBa AJIKUHOB C TOMOJIOTMYECKOT0 psija.
KOHIIEBOW TPOMHOM CBS3bIO. Habntoate u onuceIBaTh
Auerunenuipl. OKUCICHUE aTKUHOB | JEMOHCTPUPYEMBIE OIBITHI
pacTBOpPOM IepMaHraHaTa Kajusl.
I'openne anerunena.
demoncrpauuu. Ilonyyenue
alieTUJIeHa THAPOIM30M Kapouia
Kayblys. OTHOLIEHUE alleTHIIeHA K
pacTBopam IepMaHIraHaTta Kajaus 1
OpomHo¥t Bojie. ['openue amerniiena
1/57 | Tony4enue U MpUMEHEHHUE [Tonyuyenue anieTuiieHa TUPOaU30M | XapaKTepu30BaTh MPOMBIILIEHHBIE U DNEeKTPOHHBIE TAOIUIIBI U

AJIKUHOB

MeTaHa U KapOUHBIM METOJIOM.
CuHTEe3 aKUHOB ATKUIUPOBAHUEM
aneTwinaoB. [Ipumenenne
aleTwieHa. ['opeHue aneTuineHa Kkak
HWCTOYHHK BBICOKOTEMIIEPATYPHOTO

Jab0paTOpPHBIE CIIOCOOBI MTOTYyUEHUS
aJIKHMHOB.

ComnocTaBiaaTh XUMHYECKHE CBOMCTBA
QJIIKMHOB € 00J1acTSMH MTPHUMEHEHUS

TJIaKaThI
Anmnapar juist npoBeeHUs
XUMHYECKUX PEAKIIUH.
JlaTuuk TemMneparypsl.




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
4eCTBO XapakTepucTHKA OCHOBHBIX BH/I0B ecTecTBeHHOHAYHOM 1
qacon/ Tema ypoka OcHOBHOe cojiep:kaHHe 110 TeMaM AesiTeILHOCTH y4eHHKa TeXHOLOIHYCCKOil
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTay
TUTAMEHH JUIS CBApKU U PE3KU
METaJUIOB
1/58 | Perienwue 3a1a4 1 BBIIOTHEHHE Beinonnenue ynpaxsHeHuit 1o Vcnonb30BaThk alropuTMsl Ipu ONeKTpOHHBIE TAOIULBI U
YIIPaXXHEHUH 10 TeMaM «AJIKaHbI», | TeMaM «AJIKaHbD», «AJTKEHBI», peleHny 3aad. TUTaKAThI
«AJKEHbD, «AJTKUHBD» «AJIKUHBD» HA COCTABJICHUE CocTaBisTh ypaBHEHHUs 110 33JJaHHBIM
YPaBHEHUH pPEaKLUi, CXeMaM IIPEeBPALLECHAN
COOTBETCTBYIOLIUX 33JaHHBIM
cXeMmam, COJepKaIUM HEN3BECTHBIC
BenlecTBa. Perenue 3a1au
2/59,60 | ApoMarudeckue yrieBoJ0POIBL. Apensbl. Mctopust OTKpbITHS HazbiBaTh apeHsbl 110 TpUBUAIBHON U DNeKTpOHHBIE TaOIUIBI U
Crpoenue 6€H30JIbHOTO KOJIbLIA, 6en3omna. CoBpeMeHHbIE MEXyHapOJAHON HOMEHKIIAType. IUIaKATBI
HOMEHKJIAaTypa, H30Mepus, MpesicTaBiIeHUs 00 3JeKTPOHHOM U | OOBACHATD JIEKTPOHHOE CTPOEHUE Habop s moaenupoBaHus
¢du3nyeckue CBOMCTBA IIPOCTPAHCTBEHHOM CTPOEHUH MOJIEKYJI U3YYEHHBIX BEIECTB. CTPOEHUS OPTaHUYECKUX
OeH3oa. O000maTe 3HaHUS U JeIaTh BEIBOJBI O BELIECTB.
Oo6mas popmyna apeHoB. M3omepusi | 3aKOHOMEPHOCTSIX U3MEHEHUH CBOWCTB B
Y HOMEHKJIaTypa TOMOJIOTOB TOMOJIOTHYECKOM PSTy apEHOB
6eH3ona. M3omepus 1n3aMereHHbIX
OEH30JI0B Ha IPUMEPE KCUIIOJIOB.
dusnueckue cBoiicTea OeH30I1a
2/61,62 | Xumudeckue cBoiicTBa OeH30a 1 | XUMHUYECKHE CBOICTBA OeH30I1a. XapakTepu30BaTh BaKHEHIINE DNeKTpOHHBIE TAOIUIBI U

€ro roMoJioroB

Peakiiuu 3amenienrs B 6€H30IbHOM
aape (3eKTpoduiibHOE
3aMeIlIeHuE): TaJIOTeHUPOBAHUE,
HUTPOBaHUE, ATTKUIIMPOBAHHE.
Peaknuu nprcoennHeHNs K OEH30Ty
(TuapupoBaHHe, TAIOTEHUPOBAHHE
(x710pupoBaHUe Ha CBETY)). Peakius

XUMUYECKHUE CBOKCTBA APEHOB.
[Iporno3upoBath CBOMCTBA N3y4aeMBbIX
BEILECTB HA OCHOBAaHUU TEOPUHU
XUMHYECKOTO CTPOCHMS OPraHUYECKUX
BEILECTB.

IIporuo3upoBatk CBOKCTBA
HEH3YYEHHBIX BEILECTB 10 aHAJIOTUU C

IIJIaKaThI
Ha6op mist MmonenupoBanms
CTPOCHHS OPTaHUYECKUX
BEIIIECTB.




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
4eCTBO XapakTepucTHKAa OCHOBHBIX BH10B eCTecTBEHHOHAYHOMH B
qacon/ Tema ypoka OcHOBHOe cojiep:kaHHe 110 TeMaM AesiTeILHOCTH y4eHHKa TeXHOLOIHYCCKOil
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
ropeHus. OcoOeHHOCTH M3y4EHHBIMH BELIECTBAMU TOT'O K€
XUMHUYECKHUX CBOICTB TFOMOJIOTMYECKOTO PAJIa.
QJIKMJIOEH30JI0B HAa IpUMeEpe HaGnronate 1 onuckiBaTh
ToJlyosa. B3anMHoe BiusiHME JIEMOHCTPUPYEMBIE OTIBITHI
aTOMOB B MOJIEKYJI€ TOJyOIa.
[IpaBuiia opueHTaUK 3aMeCTUTENEN
B PEaKLUAX 3aMELICHUS.
XIIOpUpOBaHUE TOIIYOJIA.
Oxuciienue ajaKuiIOeH3010B
pacTBOpPOM IepMaHraHaTa Kajusl.
I"anorenupoBaHue ajaKUIOEH30JI0B B
6okoByto 11enb. Hurposanue
HUTpOOEH3011a.
demoncTpauuu. OTHOIICHHE
OeH30J1a K pacTBOpaM IepMaHraHara
Kanusi ¥ OpoMmHOI Bojie. OKucieHne
TOJIyOJIa pacCTBOPOM II€pMaHIaHaTra
KaJus
1/63 | Ilomydenne n npumeHeHne apeHoB | [lonyuenue OeH30Ma U ero XapakTepHu30BaTh IPOMBIIIJICHHBIE U DJeKTpOHHBIE TaOIUIIBI U
romosoros. [Ipumenenne 1ab0paTOpHBIE CIIOCOOBI MOTYYEHHUS IIJIAKAThI
rOMOJIOrOB O€H301a. apeHOB.
Jdemoncrpauuu. [lonyyenue ConocTaBisaTh XUMHUYECKHE CBOKCTBA
CTHpOJIa AETIONMMEpPU3aLnen apeHoB ¢ 00JaCTIMU TPUMEHEHHUS.
MOJINCTUPOJIA U UCTIBITAHUE €r0 Habmtonate u onuceiBaTh
OTHOIIEHHUS K pacTBOpY JIEMOHCTPUPYEMBIE OTIBITHI
MepMaHraHaTa Kajus
1/64 | Pemienue 3a/1a4 U BBIMOJIHCHUE Brimonnenue ynpaxsenuii no reme | Mcmnonb3oBarh aaropuTMbl pu DNeKTpOHHBIE TAOIUIBI U




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
4eCTBO XapakTepucTHKA OCHOBHBIX BH/I0B ecTecTBeHHOHAYHOM 1
qacon/ Tema ypoka OcHOBHOe cojiep:kaHHe 110 TeMaM AesiTeILHOCTH y4eHHKa TeXHOLOIHYCCKOil
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTay
YIIpaKHEHHUH 110 TEME «APEHBI» «ApEHBI», Ha COCTaBJICHUE pelIeHnH! 3aay. TUTaKATHI
yYpaBHEHMI peakLui, CocTtaBisTh ypaBHEHHUS 110 33JJaHHBIM
COOTBETCTBYIOILIMX 33JJaHHBIM cXeMaM IpeBpalleHuit
cxemam, CoJIep KaliM HEM3BECTHBIC
BenlecTBa. Penenue 3a1ay
2/65,66 | IIpupoaHbIC HCTOYHHKH [IpupoaHble HICTOUHUKU XapakTepu30BaTb OCHOBHbIE DNeKTpOHHBIE TAOIULBI U
yrieBoaopoaoB. [lepBuunas yrieBoaopoaoB. [IpupoaHsiii u HaIlpaBJIeHUs UCIIOJIb30BaHUA U IUIaKATBhI
nepepadoTKa yriieBOJIOPOIHOTO MOITYTHBIA HEPTSIHOH ra3bl, NX nepepaboTku HeTH, mpupoaHoro raza u | Komnekmus «Hedts n
CBIPbSI COCTaB U ucnonb3oBanue. Hegtob KaMEHHOT'0 yIJis IPOAYKTHI €€ repepaboTK»
KaK CMeCh yriaeBoaopoaoB. Coctas Komnekuus «TormuBo»
HeTH U ee mepepaboTKa. Konneknus «KameHHbIi
HedrenpoaykTsr. YTOJIb ¥ IPOAYKTHI €T0
[TepBuunas nepepaboTka HeTH. nepepaboTKm»
[leperonka nHedgtu. OKTaHOBOE
yucio 6enzuna. OxpaHa
OKPY’KaroIlleH Cpeibl Ipr
HedrenepepaboTke U
TPaHCIIOPTHPOBKE HE(PTEMPOTYKTOB.
Kamennsiit yrons. KokcoBanne
yras. ["a3uduxanus yris.
DKosorudeckue mpoodaemsl,
BO3HUKAIOIINE TIPH UCTIOIH30BAHUT
yIJisl B Ka4eCTBE TOILUIMBA
1/67 | I'myGokast mepepaboTka He(TH. Bropuunas (rmy0Ookas) nepepadbotka | OnepupoBaTh NOHATHAMU «KPEKUHI», DJEeKTpOHHBIE TaOIUIIBI U

Kpekunr, pudopmunr

HepTu. Kpexunr. Pudopmunr

«IUPOIIN3Y», «PUDOPMHUHTY.
OOBACHATH OTINYUS TEPMUUIECKOTO
KPEKHHTa OT KaTaJTUTHIECKOTO.

IJIaKaThl




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
XapakTepucTHKA OCHOBHBIX BH/I0B o
YeCcTBO €CTEeCTBEHHOHAYYHOI U
Tema ypoka OcHoBHOE coJiep:KaHue M0 TeMaM NesiTeJIbHOCTH YYEeHUKA .
qyacos/ N . TEXHOJIOrHYECKOMH
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTay
XapakTeprus3oBaTb OCHOBHbBIE
HaIpaBJIeHUs TITyOOKON epepaboTKu
HeTH
2/68,69 | I'eneTnyeckas CBSI3b MEKIY 'eneTnyeckas CBSI3b MEXKIY OnuchIBaTh TECHETUYECKUE CBA3U MEXKAY | DJIEKTPOHHBIC TAOIUIIBI U
pa3IMYHBIMU KJIacCaMu pa3IMYHBIMU KJIacCaMu M3YYEHHBIMH KJIaCCaMU OPTaHUYECKUX ILUTAKATHI
YTJIEBOJIOPOJIOB yriaeBo1opoaoB. KauecTtBeHHBIC COEIMHEHMUIA. Habop s MmonenupoBanust
peaKIy Ha HeTpeIeIbHbIC CocTaBnaTh ypaBHEHUS PeaKIuii, CTPOCHHUS OPTaHHUYECKHUX
YTIICBOIOPOIBI WJUTIOCTPUPYIOIIMX TEHETHYECKYIO CBS3b | BEIIECTB.
MEX1y pa3IN4HbIMH YTJIEBOJAOPOIAMH.
CocTaBiIATh ypaBHEHUS PEAKITHIA 11O
3aJJaHHOM CXEMe€ MPEBpalICHUM,
COJZIepKaIIel HEM3BECTHBIC U YCIOBUS
peakuui
2/70,71 | T'ajoreHONPON3BOTHEIE l"anorenonpousBoiHbIE Ha3piBaTh ramoreHonpou3BOHbIC DNEeKTpOHHBIE TaOIUIIBI U
YII€BOJOPOIOB yraeBoI0poaAoB. Peakiuu YIIEBOIOPOAOB IO MEXKTYHAPOIHOMN IUIAKAaThI

3aMEIICHHS TaJlOTeHa Ha THAPOKCHIL,
HUTPOTPYIILY, IUAHOTPYIIY.
JlelicTBrE Ha TAJIOTCHIPOU3BOIHbBIC
BOJITHOTO ¥ CHUPTOBOIO pacTBOpa
menoun. CpaBHEHHE pPEaKIIMOHHON
CIIOCOOHOCTH alIKHUII-, BUHHUII-,
(heHmn- u OCH3MITaJIOTeHUIOB.
BzaumopeiicTBue
JIATAJIOTCHAJIKAHOB C MarHueM U
nuHkoM. IToHsaTue o
METaJUIOOPTaHUYECKHIX
COCIMHEHMAX.

HOMEHKJIAType.

OOBACHATD 3JIEKTPOHHOE CTPOECHUE
MOJIEKYJI U3YYEHHBIX BEIECTB.
O0600maTh 3HaHUS U JeNaTh BEIBOJBI O
3aKOHOMEPHOCTSIX U3MEHEHU CBOMCTB B
TOMOJIOTUYECKOM DALY
raJIOr€HONPOU3BOIHBIX YIJIEBOJOPOIOB.
XapakTepu3oBaTh BaXHEHIINE
XAMHYECKHE CBOMCTBA
raJIOr€HONPOU3BOIHBIX YTIIEBOAOPOIOB.
[Iporno3upoBaTh CBOMCTBA N3y4aeMBbIX
BEILECTB HA OCHOBAHUU TEOPUU

HaGop mist MmonenupoBanms
CTPOCHHS OPTaHUYECKUX
BEIIECTB.




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
4eCTBO XapakTepucTHKA OCHOBHBIX BH/I0B ecTecTBeHHOHAYHOM 1
qacon/ Tema ypoka OcHOBHOe cojiep:kaHHe 110 TeMaM AesiTeILHOCTH y4eHHKa TeXHOLOIHYCCKOil
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
MarnuilopraHuueckue COeIMHEHNUs. | XUMHUYECKOr0 CTPOSHUS OPraHUYEeCKUX
Peaxrtus ['punbsapa. Mcnons3oBanue | BEIIECTB.
raJIOreHIPOU3BOHBIX B OBITY, ComnocTaBisaTh XMMUYECKHE CBOMCTBA
TEXHUKE U B CHHTE3€ rajloreHONPOU3BOJHBIX YIJIEBOJI0POIOB
¢ 06J1acTIMU IPUMEHEHHUS
1/72 | O6o6miaroriee MOBTOPEHHE TI0 Cocrasiienne (GopMyJl U Ha3BaHUU CucremMaTH3upoBaTh U 0000MIATH DIEKTPOHHBIC TAOIUIIBI U
TeMe «YTIEeBOAOPOAbI» yTJIEBOAOPOIOB, UX TOMOJIOTOB, MOJIy4EHHBIE 3HAHUS O CTPOCHHH, IUIaKATBhI
H30MEPOB. CBOICTBaX, MOJIYYEHUH U IPUMEHEHUU Ha6op ans mopenupoBaHus
3ajaHus 110 COCTaBJICHUIO YIJI€BOAOPOIOB. CTPOEHUS OPraHUYECKUX
YpaBHEHUH peakIHil ¢ yuacTueM CocraBisaTh 0000IIAIOIINE CXEMBI. BELIECTB.
YTJIEBOAOPOIOB; peaKkLui, OnuchIBaTh TeHETHUECKUE CBA3H MEXKY
WUTIOCTPUPYIOLINX T€HETHUECKYIO M3Y4EHHBIMH KJIACCAMH OPTaHUIECKUX
CBSI3b MEX/Y Pa3IMUYHBIMU COEMHEHU N
KJIACCAMM YTJIEBOJIOPOOB
1/73 | KonrpoabHas pabora Ne 2 o Teme | KoHTposib 3HaHMIA 110 TeMe OcyIiecTBIATh MO3HABATEIHHYIO
«YTIeBOIOPOIBI» «YTIeBOIOPOIBI» pedeKkcuio B OTHOLIEHUH COOCTBEHHBIX
JIOCTHKEHUH B Ipoliecce PeLeHUs
yueOHBIX M [TO3HABATENIbHBIX 33]1a4
TEMA 4. KUCJIOPOACOAEPXAIIWE OPTAHUYECKUE COEAMHEHUSA (24 4.)
1/74 | Crouprsl Cnuptsl. Knaccudukanus, HazbiBaTh ciupThl IO MEXAYHAPOAHON | DJIEKTPOHHBIE TAOIUIIBI U

HOMEHKJIaTypa U U30MEPUS
CITUPTOB.

I'omonoruueckuit psaa u obmas
dhopmyna mpenenbHbIX
OJIHOATOMHBIX CIIUPTOB.
Pu3nyecKue CBOMCTBA MPEAEIIBHBIX
OJTHOATOMHBIX CIIUPTOB.

HOMEHKJIAType.
OOBACHATD JIEKTPOHHOE CTPOEHUE
MOJIEKYJT U3yYCHHBIX BEIECTB.
O0600maTe 3HaHUA U IeJaTh BEIBOJEI O
3aKOHOMEPHOCTSIX U3MEHEHUN
(DUBUYECKUX CBOICTB B
TOMOJIOTHYECKOM PSy CHUPTOB.

IIJIaKaThI
Ha6op mist MmonenupoBanms
CTPOCHHS OPTaHUYECKUX
BEIIIECTB.




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
XapakTepucTHKa OCHOBHBIX BU/I0B o
4ecTBO €CTeCTBEHHOHAYYHOM U
Tema ypoka OcHoBHOeE coep:kaHue 10 TeMaM AeSITeIbHOCTH YYCHUKA .
yacos/ N N TeXHOJIOTH4eCKOM
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
Bonoponnas cBsa3p Mexay XapakTepru30BaTh IPOMBIIUICHHbBIE U
MOJIEKYJIaMU U €€ BIMSIHUE Ha nabopaTopHbIe CIOCOOBI MOTYYSHHS
(u3nuecKkre CBOWCTBA CIIUPTOB. CIIUPTOB U UX MIPUMEHEHUE.
DU3NOIIOTNYECKOE ICVCTBUE XapakTepu30BaTh GU3NOIOTHUECKOES
METaHoJIa U 3TaHOJIa HA OPraHu3M JIeiCTBHE METAHOJIa U 3TaHOJa Ha
yenoBeKa. [ [pOMBIIIEHHBIN CUHTE3 | OpraHu3M YeJloBeKa
Meranona. [lonyuenue stanona:
peakiusi OpoKEHHS TIFOKO3bI,
ruaparauus 3tuieHa. [lpumenenue
METaHoJIa U 3TaHoJa
2/75,76 | XuMu4eckue CBOMCTBA CIIUPTOB XHUMHYECKUE CBOMCTBA CIIUPTOB: XapakTepu3oBaTh BaXKHEHIINE DNEeKTPOHHBIE TAOIUIIBI U

KHUCJIOTHBIE CBOMCTBA
(B3aMMOEHCTBUE C HATPUEM KaK
Croco0 yCTaHOBJICHUS] HATUYHUS
THJIPOKCOTPYIIIIbI); PEaKLUN
3aMeIEeHUs TUAPOKCUIIBHOMN TPYIIIbI
Ha raJloreH Kak croco0 MmoyryuyeHus
PacTBOPUTEIIEH; MEKMOJIEKYIISIPHAS
U BHYTPUMOJIEKYJIApHAs
JeTuapaTanys; oopa3oBaHue
CJIO’KHBIX 3(pUpOB C
HEOpPraHUYECKUMHU U
OpPraHMYECKUMHU KHCIIOTaMU;
rOpeHHe; OKUCIEHNE OKCUIOM MEIU
(IT), moaKuCIEeHHBIM PaCTBOPOM
IIepMaHraHaTa Kajaus, XpOMOBOM
CMECBHI0; PEAKIIMH YIIIEBOJOPOJIHOTO

XAMHYECKHE CBOMCTBA CIUPTOB U
mpocThIX 3QupoB. [Iporuno3uposars
CBOICTBA N3y4aeMbIX BEIIECTB HA
OCHOBAaHHUU TEOPUU XUMUUYECKOTO
CTPOEHUS OPraHUYECKUX BEUIECTB.
IIporno3upoBars cBOKMCTBa
HEU3YYEHHBIX BEIIECTB MO AHAJIOTHUH C
M3y4YECHHBIMU BEILIECTBAMU TOTO XKe
TOMOJIOTHYECKOTO psija.
ConocTaBisaTh XUMHYECKHE CBOICTBA
CIIUPTOB C 00JIACTAMU MPUMEHEHUS.
Hccnenosars CBOKCTBA N3yYaeMbIX
BCIIIECTB.

Habmroate 1eMOHCTpUpYEMBIE U
CaMOCTOATEJIbHO MPOBOIMMBIE OTIBITHI.
HaOmronaTh 1 OUCHIBATH XUMHYECKHE

TJIaKaThI
Habop nns mogenupoBanus
CTPOECHUS OPraHUYECKUX
BEIIIECTB.

Anmnapart 1u1si TpOBEACHUS
XUMHUUYECKUX PEAKIUH.




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
HeCTEO XapakTepucTHKa OCHOBHBIX BU/I0B eCTecTBEHHOHAYHOMH B
wacos/ Tema ypoka OcHoBHOeE coep:kaHue 10 TeMaM AeATEILHOCTH yieHHKa TeXHONOIHICCKOi
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocray
pagukana. peakyu C IOMOUIbIO POJHOTO S3bIKA U
Ankoronatel. ['maponus, SI3bIKa XUMUMU.
AIKUJIUPOBaHUE (CUHTE3 MPOCTHIX Cobmro1aTh npaBuiia ¥ IPUEMbI
3¢upoB no Bunesmcony). [Ipocteie | O6e30macHO# pabOThI ¢ XUMHUECKUMH
3(UpBI KaK U30MEPHI TTPEACTBHBIX BellecTBaMH U J1a00paTOPHBIM
OJIHOATOMHBIX cIUPTOB. CpaBHEHHE | 00OpPYIOBAaHUEM
UX QU3HYECKUX U XUMUYECKUX
CBOWCTB cO cnupTaMu. Peakius
paciierieHust MPOCTHIX PUPOB
HOJ0BOJIOPOJOM.
Jdemoncrpauuu. B3anmoneiictere
Hatpus ¢ 3TaHosIoM. OKUcIeHne
stanosa okcusiom meau (II).
l'openue sranona. Bzanmonencreue
TPET-0yTUIIOBOIO CIUPTA C COJISTHOU
kucioto. MonopopmHas peaxius.
JlaGopaTopHblii onbIT 5. CBOICTBA
STUJIOBOTO CIIUPTA
1/77 | Ipaktudeckas pabora Ne 3. [Tonyuenue 6pomdTana u3 sTaHona | [IpoBoANTH XUMHUYECKUN IKCTIEPUMEHT Anmnapar Juist npoBeeHUs

«ITomyuenune 6pomaTana»

u O6pomuia HaTpUs

10 TIOJTYYEHUIO OpOMATaHa.
Habmtoate 1 onuckIBaTh
CaMOCTOATCIIbHO IIPOBOJUMBIC OIIBITEI C
MTOMOIIIBIO POJHOTO SI3bIKA U SI3BIKA
XUMHH.

Cobmro1aTh mpaBuia v IPUEMBI
6e30macHOi pabOThl C XUMUYECKHUMH
BEIIECTBAMH U J1a00paTOPHBIM

XUMHYECKUX PEaKIUi




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
XapakTepucTHKAa OCHOBHBIX BH10B o
4ecTBO €CTeCTBEHHOHAYYHOM U
Tema ypoka OcHOBHOe cojiep:kaHHe 110 TeMaM AesITeIbHOCTH YYeHHKA .
4acos/ N N TeXHOJIOTH4eCKOM
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
obopynoBaHreM
1/78 | MHOroaroMHbIe CIIUPTHI MHoOroaTtoMHbI€ CIIUPTHI. Ha3zpiBaTh MHOIOATOMHBIE CIIUPTHI 110 DNEeKTpOHHBIE TAOIULBI U

OTWIEHITIMKOIIb U TIMLEPUH KaK
MpeACTAaBUTCIIN NIPEACTIBbHBIX
MHOT'02TOMHBIX CIIUPTOB, UX
(1)I/I3I/I‘-IGCKI/I€ U XUMHNYCCKHUEC
cBoiicTBa. KauecTBeHHas peakius
Ha MHOI'OQTOMHBIC CITUPTHI U €€
IIPUMEHEHHE AJISl paCllO3HABAHUS
[JIMLEPUHA B COCTABE
KOCMETUYECKUX CPEJICTB.

CuHTe3 TuoKcaHa u3
STWIECHIINKOJSA. TOKCHYHOCTD
STHJICHIJIUKOJIS.

[IpakTnyeckoe npUMeHEHNE
OTUJICHTJIMKOJIA U TTIMICPHUHA.
JladopaTtopHslii onbIT 6. CBOlCTBa
TIIULEpUHA

TPUBHUAIBLHON U MEKTYHApOIHOMN
HOMEHKJIAType.

OOBACHATD IIEKTPOHHOE CTPOCHUE
MOJIEKYJI U3YYEHHBIX BEIECTB.
XapakTepru30BaTh BaXHEHUIINE
XUMHUYECKHUE CBOMCTBA MHOTOATOMHBIX
CIIUPTOB.

[Iporno3upoBarh CBOMCTBA U3y4aEMBbIX
BEILECTB HA OCHOBAaHUU TEOPUHU
XUMUYECKOTO CTPOCHHS OPTraHUIECKUX
BEILECTB.

CormocTaBisiTh XUMHUYECKHE CBOMCTBA
MHOTOaTOMHBIX CIIUPTOB C 00JIACTSIMHU
MIPUMEHEHUS.

Habmronate camocTosITENNEHO
MIPOBOJIUMBIE OTIBITHI.

HabmtoaTe 1 onuchIBaTh XUMHYECKHE
PEaKINH C TIOMOIIBIO POTHOTO SI3bIKA U
SI3bIKA XUMUH.

NnentndunupoBat MHOTOATOMHBIE
CIIUPTHI C TOMOIIIbIO KAYE€CTBEHHBIX
peaKkuui.

Cobmro1aTh mpaBuia v IPUEMBI
6e30macHOi pabOThl C XUMUYECKHUMH
BEIIECTBAMH U J1a00paTOPHBIM

IUIAKAThI
HaGop ans mopenupoBaHus
CTPOCHUSI OPraHUYECKHUX
BEIIICCTB.




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
XapakTepucTHKA OCHOBHBIX BH/I0B o

4ecTBO €CTeCTBEHHOHAYYHOM U

Tema ypoka OcHOBHOe cojiep:kaHHe 110 TeMaM AesITeIbHOCTH YYeHHKA .
4acos/ . . TeXHOJIOTH4eCKOM

(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
obopynoBaHreM

2/79,80 | ®eHobl ®enosbl. CTpoeHue, U3oMepus U Has3piBaTh )eHOIBI 110 MEXTYHAPOAHON | DIEKTPOHHBIE TAOIUIIBI U

HOMEHKJIaTypa ¢eHo10B. B3aumHoe
BIIMSIHUE aTOMOB B MOJIEKYJIE
¢denona. Puznueckue U XUMUYECKHE
CBOMCTBa (peHOIIa M KPE30JIOB.
KucnorHsle cBoiicTBa (heHOJIOB B
CPaBHEHUHU CO CIIUPTAMMU: PEAKIIUU C
HaTpUeM, THIPOKCUIOM HATpUsl.
Peakniuu 3amenienns B 6€H30IbHOM
KoJIblie (TaJIoreHUpOBaHUE
(OpoMupoBaHu€), HUITPOBaHUE).
Oxucnenue GpeHonoB.
KauecTBeHHbIE peakiiu Ha (HEeHOII.
[Tonyuyenue penona. Ilpumenenue
(dbenomna.

JladopaTtopHslii onbIT 7. CBOICTBa
(dbenona

HOMEHKJIaType.

OOBSCHATD JIEKTPOHHOE CTPOCHUE
MOJIEKYJI U3Y4YE€HHBIX BEILECTB.
OmnpenensTh BIMSHAE HAa PEAKITHOHHYIO
CHOCOOHOCTH (peHoIIa P-TT-COMPSIKEHMSL.
XapakTepru3oBaTh BaXXKHEHIINE
¢du3nyeckre U XMMHUYECKUe CBOICTBA
(beHooB.

[Tporuo3upoBaTh CBOWCTBA H3y4aeMbIX
BEIIECTB HA OCHOBAaHHUU TEOPUHU
XMMHUYECKOTO CTPOEHHSI OpraHUYECKHX
BEIIIECTB.

ComnocTaBisaTh XMMHUYECKHE CBOICTBA
(deHoJI0B ¢ 00JaCTIMU PUMEHEHUS.
HccnenoBaTh CBOICTBA M3y4aeMbIX
BEIIIECTB.

HaGnronate caMoCTOSTENTHHO
MIPOBOTUMBIE OTIBITHI.

HaGnronate ¥ onUCHIBaTh XMMUYECKHE
PEaKIMH C TIOMOIIBIO POTHOTO SI3bIKA H
A3bIKAa XUMUH.

NnentuduuuponaTsh GpEeHONBI C
MIOMOIIBIO KAUeCTBEHHBIX PEaKLIUH.
Cobmro1aTh npaBuiia ¥ IPUEMbI
0e30macHOi paboThl C XUMUYECKIUMHU

IUIAKaTHI
HaGop ans mopenupoBaHus
CTPOCHUS OPraHUYECKUX
BCIICCTB.

Amnmnapat 11 IpoBeeHUS
XUMHYECKUX PEAKIUI




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
XapakTepucTHKA OCHOBHBIX BH/I0B o
4ecTBO €CTeCTBEHHOHAYYHOM U
Tema ypoka OcHOBHOe cojiep:kaHHe 110 TeMaM AesITeIbHOCTH YYeHHKA .
4acos/ . . TeXHOJIOTH4eCKOM
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
BEIIECTBAMHU U JIAOOPATOPHBIM
obopymoBaHuEM.
CoOuroaTh MpaBmiia YKOJIOTMYECKOM
0e301acHOCTH IIpH padboTe ¢
(beHocoaepKaAMMMU MaTepUuaIaMu
1/81 | PerueHwe 3a1a4 U BBINOJHEHHE Beinonnenue ynpaxsneHuil o reme | BbIABIATH B3aMHOE BIUSHHE aTOMOB B | DJIEKTPOHHBIE TaOIHIIBI U
ynpaxHeHuit no reme «Couptel 1 | «CHUpThL ¥ HEHOIBIY», HA MOJIEKYyJIaX OPraHUYECKUX COCTUHEHUH | MIaKaTbl
(beHoTBI» COCTaBJIEHHE YPAaBHECHUH peakLni, Ha MpUMepe CpaBHEHMSI CBOWCTB Ha6op ans mopenupoBaHus
COOTBETCTBYIOIUX 3aJaHHBIM 6eHzona, GpeHomna, anu@paTUuEecKoro CTPOEHUS OPraHUYECKUX
cXeMmam, COJIep KalllIM HEU3BECTHbIE | CIIUPTA. BELIECTB.
BeulecTna. Pemenue 3agau Mcnonb30BaThk alropuTMBbl IpU
pelieHny 3aau.
CocTaBisTh ypaBHEHHUs 1O 33JJaHHBIM
CXeMaM IPEBPALICHHAN
2/82,83 | KapOOoHUIIbHBIE COETUHEHHS: KapOoHunpHBIE COETUHEHMS. HaspiBaTh KapOOHWIIBHBIE COSTUHEHUS DNEeKTPOHHBIE TAOIHIIBI 1

HOMEHKJIaTypa, U30MepHsl,
peaKUny MPUCOECTUHEHUS

AnbIerusl 1 KETOHBI.
DNEeKTPOHHOE U IPOCTPAHCTBEHHOE
CTpO€HUE KapOOHUIIbHOW TPYIIIIBL,
€€ HOJISIPHOCTD U MOJISIPU3YEMOCTb.
Knaccugukanus anpaeruioB u
KETOHOB.

CrpoeHue npeaenbHbIX albIeTUI0B.
I'omonoruueckuii psa,
HOMEHKJIATypa, H30MepHs
IpeaenbHbIX aabaeruaoB. CTpoeHue
MOJIEKYJIBI AI[eTOHA.
['omonornuecknii psin,

10 TPUBUAIBHOU U MEXIYHApOIHOU
HOMEHKJIATYPE.

OOBACHATD NIEKTPOHHOE CTPOEHHE
MOJIEKYJI U3YYEHHBIX BEIECTB.
O0600m1aTh 3HaHUS U JeNaTh BHIBOJBI O

3aKOHOMEPHOCTSIX U3MEHEHUI CBOMCTB B

TOMOJIOTUUYECKOM Py albAETUAOB U
KETOHOB.

XapakTepru30BaTh BaXKHEHIINE
XMMUYECKHE CBOMCTBA KapOOHMIIbHBIX
COECTUHEHUH.

CpaBHHBaTh PEAKIIMOHHYIO CTIOCOOHOCTH

[JIaKaThI
HaGop mist MmonenupoBanms
CTPOCHHS OPTaHUYECKUX
BEIIIECTB.




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
XapakTepucTHKA OCHOBHBIX BH/I0B o
4ecTBO €CTeCTBEHHOHAYYHOM U
Tema ypoka OcHOBHOe cojiep:kaHHe 110 TeMaM AesITeIbHOCTH YYeHHKA .
4acos/ N N TeXHOJIOTH4eCKOM
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»

HOMEHKJIaTypa U U30MEpHs aJIbJIETU/I0B U KETOHOB B PEAKLIUAX

keToHoB. O6mas Gpopmyna MIPUCOCTUHEHUSI.

IIPEJENIbHBIX aIbJAETHI0B U KETOHOB. | OnepupoBaTh NOHATHEM «KETO-

dusnyecKue cBOMCTBa €HOJIbHAsA TAYTOMEPUSI»

¢dbopmanpaeruia, aneTaibIeruaa,

anieroHa. [loHsaTue o KeTo-eHONbHOU

TayTOMEpUU KapOOHUIIbHBIX

COCIMHEHU.

XUMHUYECKUE CBOICTBA MpeAeIbHBIX

aNbJETUI0B U KETOHOB. Peakunu

IIPUCOETUHEHNUS BOJIbI, CIIUPTOB,

[IMAaHOBOJIOPOa W TUAPOCYIbPUTA

HaTpusi. CpaBHEHHE PEaKLIMOHHOM

CIIOCOOHOCTH albIETUI0B U KETOHOB

B PEAKIUAX PUCOCAMHEHUS
2/84,85 | Xumudeckue CBONCTBA U METOIBI XUMUYECKHE CBOMCTBA MPEAETbHBIX | XapaKTepu30BaTh BaXKHEHIINE DNeKTpOHHBIE TaOIUIBI U

MOJIy4eHUsI KapOOHUIIBHBIX
COE€IUHEHUN

aJIbJIETUI0B U KETOHOB. Peakunn
3aMeIeHUs] aTOMOB BOJOPO/Ia IIPU
0-YTJIEPOJHOM aTOME Ha raJoreH.
[Tomumepwu3anus hopmanbaeruia u
aneranpaernga. CUHTE3 CIUPTOB
B3aNMO/JIEIICTBIEM KapOOHUIIBHBIX
COCIMHEHUH C pEaKTUBOM
I'punbsapa. Oxucnenue
KapOOHHUJIbHBIX COETUHEHUH.
OcoOEHHOCTH PEeaKIUU OKUCIICHUS
arietoHa. CpaBHEHHUE OKUCIIEHUS

XMMHUYECKHE CBOMCTBA KapOOHUIIbHBIX
COCIMHEHNH.

IIporao3upoBars CBOMCTBA U3y4aEMBIX
BEIIIECTB HA OCHOBAHUU TEOPUU
XUMHYECKOTO CTPOEHHUSI OPTaHUYECKUX
BCIIIECTB.

Hccnenosars CBOMCTBA U3y4aEMBIX
BCIIIECTB.

Habmroate 1eMOHCTpUpYEMBIE U
CaMOCTOSATCIBHO HpOBO}II/IMBIC OIIBITHI.
CorocTaBiATh, XUMHUYECKHE CBOMCTBA

TTaKaThl
HaGop mist MmonenupoBanms
CTPOCHHS OPTaHUYECKUX
BEIIECTB.

Amnmapar Juist IpoBeIeHUs
XUMHYECKUX PEAKIIUH.




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa

XapakTepucTHKa OCHOBHBIX BU/I0B o
4ecTBO €CTeCTBEHHOHAYYHOM U

Tema ypoka OcHoBHoOe coepkaHue 10 TeMaM AeATeJIbHOCTH YYeHUKA .
yacos/ N N TeXHOJIOTH4eCKOM
(Ha ypoBHe y4eOHbIX el CcTBHIl) .
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»

aJIbJIETUJI0B U KETOHOB.
I'mppupoBanue. Boccrtanoienue
KapOOHUJIbHBIX COEAMHEHUN B
cnupThl. KauecTBEeHHBIE peakMK Ha
aJIbJIETUIHYIO TPYIIY (peaKius
«CepedpsHOTrO 3epKaay,
B3alMO/JICHCTBHUE C THIPOKCUIOM
meau (II)). OcobennocTu
dbopmansaeruaa. [lomyuenue
IIpENEIbHBIX AJIbIETH/IOB!
OKHCJIEHHE CIIUPTOB, TUApaTaIIs
anietwieHa (peakuus Kyuepoa),
OKHCJIEHUEM 3THJIEHA KHCIOPOJOM B
IIPUCYTCTBUY XJIOpUAA NaLIAIUs
(IT). [Monnyuyenue aneroHa
OKHCJIEHHEM IIpOoNaHoa-2 u
Pa3JI0KEHUEM KAJIbIIMEBOW HIIH
0apHreBOi COIM YKCYCHON KUCIIOTHI.
ToOKCHYHOCTE aIbAEeTUIO0B.
Baxwuerime nmpeacraBuTeNnu
aJIbJIETUI0OB Y KETOHOB:
(dbopManbaerua, YKCyCHbIN
aNbJIEru, alleTOH U UX
MPaKTUYECKOE UCIIOJIb30BaHUE.
JdemoncTpanun. Onpenenenue
aJbJIErUJI0B TIPY TOMOIIH
Ka4yeCTBEHHBIX peakuuid. OKucieHne

KapOOHWIIBHBIX COETMHEHUH C
001acTIMH IPUMEHEHHS.

HaGmonate 1 onuceIBaTh XUMHYECKHE
PEaKIMU C TIOMOIIBIO POTHOTO SI3bIKA U
SI3bIKA XUMUH.

W nenTudunmupoBats aabAeruIbl
MIOMOUIBIO KAYECTBEHHBIX PEaKIIHH.
Cobmro1aTh npaBuiia U IPUEMbI
0e30macHOi paboThl C XUMHYECKUMHU
BEIIECTBAMH U JIAOOPATOPHBIM
o0opyaoBaHueM




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
4eCTBO XapakTepucTHKA OCHOBHBIX BH/I0B ecTecTBeHHOHAYHOM 1
qacon/ Tema ypoka OcHOBHOe cojiep:kaHHe 110 TeMaM AesiTeILHOCTH y4eHHKa TeXHOLOIHYCCKOil
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
QJIbJIETUJI0B IIEPMAHTaHATOM KaJIHs.
JlabGoparopubiii onbIT 8. CBOliCcTBa
dbopmanuna
1/86 [TpakTrueckas padota Ne 4, [Tonyuyenue anerona u3 anerara [IpoBOAUTH XMMUYECKUN IKCTIEPUMEHT Anmapar it poBeIeHUs
«[lonydyenue anerona» KaJIbIUs U U3YYEHHUE €r0 CBOWCTB 10 MIOJTYYEHHUIO alleTOHA. XMUMUYECKHUX peaKiuii
Habiroate 1 onuceiBath
CaMOCTOSITENILHO IPOBOIUMBIE OIIBITHI C
MIOMOLIBIO POJHOTO SA3bIKA U S3bIKA
XUMUH.
Cobmro1aTh npaBuia U IPUEMbI
0e3omacHoOil paboThI ¢ XUMHUECKUMHU
BelIeCTBaMU U J1a00paTOPHBIM
00opyoBaHHEM
1/87 | PerueHwe 3a1a4 U BBINOJHEHHE Beinonnenue ynpaxsenui o reMe | Mcnonas30BaTh anropuTMel IpH DNeKTPOHHBIE TAOIUIBI U
yIpakKHEHHUH 10 Teme «KapOoHWIIbHBIE COEIMHEHNS», HA | PEIICHUH 3a]1ay. TUTaKaThI
«KapOoHunbHbIE COETUHEHUS COCTaBJICHUE YPABHEHHUN peakLui, CocTaBnaTh ypaBHEHUS 10 3a/laHHBIM
COOTBETCTBYIOIUX 33JaHHBIM cXeMaM IpeBpalleHui
CXEMaM, COAEPKAIIUM HEU3BECTHBIE
BemlecTsa. Pemenne 3anay
2/88,89 | KapOoHOBBIE KUCTIOTHI Kap6onoBsie kucnotsl. CTpoeHue HazbiBaTh KapOOHOBBIE KUCIIOTHI 1O DNeKTpOHHBIE TAOIUIBI U

MIpeEIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHCIOT.
Knaccudukanus, nzomepus u

HOMEHKJIaTypa KapOOHOBBIX KUCIIOT.

DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOeHHE KapOOKCHIIHOM IPYIIIBL.
I'oMonornueckuit psi u odmas

TPUBHUAIIBHON U MEXIYHAPOIHON
HOMEHKJIATypE.

OOBACHATD IEKTPOHHOE CTPOCHUE
MOJIEKYJI U3YYEHHBIX BEIECTB.
O0600m1aTh 3HaHUS U JeNaTh BHIBOJBI O
3aKOHOMEPHOCTSIX U3MEHEHU CBOMCTB B
TOMOJIOTHYECKOM Py KapOOHOBBIX

IUIAKAaThI
Ha6op mist MmonenupoBanms
CTPOEHHUS OPTaHUYECKUX
BEIIECTB.

Jaruuk pH




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa

XapakTepucTHKa OCHOBHBIX BU/I0B o
4ecTBO €CTeCTBEHHOHAYYHOM U

Tema ypoka OcHoBHoOe coepkaHue 10 TeMaM AeATeJIbHOCTH YYeHUKA .
yacos/ N N TeXHOJIOTH4eCKOM
(Ha ypoBHe y4eOHbIX el CcTBHIl) .
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»

(bopMyna npeaenbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX
KUCJIOT. PU3nyeckue CBOMCTBa
MpeieIbHbIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT Ha IpUMepe
MYpPaBbUHOM, YKCYCHOH,
MIPONMUOHOBOM, NATbMUTUHOBOU U
CTeapuHOBOU KucioT. Bogoponnsie
CBSI3H, accoLMAIUs KapOOHOBBIX
KHMCJIOT. XUMUYECKHE CBOKCTBA
IIpelEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCHOT. KuciorHsie
CBOMCTBA (M3MEHEHHE OKPACKU
HHMKAaTOPOB, PEAKIUH C
aKTUBHBIMH METaJlIaMH,
OCHOBHBIMM OKCHJaMH,
OCHOBAHHUSIMH, COJIIMU).
N3menenune cuibl KapOOHOBBIX
KHCJIOT ITPU BBEIEHNUHU JOHOPHBIX U
AKIENTOPHBIX 3AMECTUTEIIEH.
B3aumoneiicTBre kapOOHOBBIX
KHCIIOT CO CIIUPTaMHU (peaxius
sTepudukamnym), 00paTuMoCTh
peakuuu, MEXaHu3M peaKuu
sTepudukanmu. ['anoreHnpoBanue
KapOOHOBBIX KUCIOT B OOKOBYIO
nenb. OCOOEHHOCTH XUMHUECKUX

KHCJIOT.

XapakTepru30BaTh BaKHEUIIINE
XUMHYECKHE CBOMCTBA KAPOOHOBBIX
KHCITIOT.

OOBSCHATH N3MEHEHUE CHITBI
KapOOHOBBIX KUCIIOT IPHU BBEJICHUU
JIOHOPHBIX U aKIIENTOPHBIX
3aMECTUTEIIEN.

[Iporno3upoBarh CBOMCTBA U3y4aEMBbIX
BEIIECTB HA OCHOBAHUU TEOPHH
XUMHUYECKOTO CTPOCHHS OPTaHUYECKUX
BEILECTB.

HccenenoBats CBOMCTBA H3y4aeMbIX
BEILECTB.

CornocTaBisiTh XUMUYECKHE CBOWCTBA
KapOOHOBBIX KUCIIOT C 00IaCTsIMU
MIPUMEHEHUS.

Habntoate u onuceIBaTh
CaMOCTOSITEJIbHO TTPOBOIUMBIE
XUMHUYECKUE PEAKLIUU C TTOMOLIbIO
POJTHOTO SI3bIKA U SI3bIKA XUMUHU.
Cobmro1aTh paBuiIa v MPUEMBI
6e30macHoi paboThl C XUMHUYECKUMHU
BelIeCTBaMH U J1a00paTOPHBIM
obopynoBaHuEM.




Koamn-
4eCcTBO
gyacos/
Ne n/m

Tema ypoka

OcHoBHOe CoaecpKaHue 10 TEMaM

XapakTepucTHKAa OCHOBHBIX BH10B
AesITeIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBbIX AelCTBHI)

Ucnoab3oBanue
000py10BaHNs LIEHTPA
€CTeCTBEHHOHAYYHOI U

TEXHOJOTH4eCKOM
HanpasBJyieHHOcTel «Touka
pocTtay

CBOMCTB MYPaBbUHOMN KHUCIIOTBHI.
ITonyyenue npenenbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX
KHMCJIOT: OKHUCJIEHUE AJIbJIETU/IOB,
OKHCJICHUE IIEPBUYHBIX CIIUPTOB,
OKHCJICHUE AJIKAHOB U AJIKEHOB,
TUIPOJIN30M T€MUHAIBHBIX
TPUTaJIOre€HUJI0B.

[Tonyuyenne mypaBpuHON U
YKCYCHOM KHCJIOT B
IIPOMBIIIJIEHHOCTH.

[IpuMeHeHne MypaBbUHOMN U
YKCYCHOU KUCIIOT. Beiciiue
npeneiabHble KapOOHOBBIE KHUCIIOTHI.
JladopaTtopHslii onbIT 9. CBoOlicTBa
YKCYCHOM KHCIIOTBI

1/90

[IpakTuueckas padbora Ne 5.
«IlonydyeHne ykCyCcHOM KUCIOTHI U
W3yYECHHUE €€ CBOKCTBY»

[TonydyeHue yKCyCHOM KUCIOTHI U
HW3Yy4YECHHUE €€ CBOWCTB

[IpoBOIUTH XMMUYECKUN IKCIIEPUMEHT
10 TTOJTYYEHHIO YKCYCHOM KHUCIIOTHI U
H3yYEHUIO €€ CBOMCTB.

HaOmronaTe ¥ onMchHIBaThL
CaMOCTOSITEJIbHO MTPOBOJIUMBIE OTIBITHI C
MTOMOIIIBIO POJTHOTO SI3BIKA U S3bIKA
XUMHH.

CoburoaTh MpaBWIIa U IPUEMBI
6e30macHoi paboThl C XUMHUYECKUMHU
BelIeCTBaMH U J1a00paTOPHBIM
000pyoBaHEM

Anmnapar 11t IpoBeIeHUs
XUMHYECKUX PEaKIUi




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa

XapakTepucTHKAa OCHOBHBIX BH10B o
4ecTBO €CTeCTBEHHOHAYYHOH U

Tema ypoka OcHOBHOe cojiep:kaHHe 110 TeMaM AesITeIbHOCTH YYeHHKA .
4acos/ N N TeXHOJIOTH4eCKOM
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»

2/91,92 | ®yHKUMOHABHBIC IPOM3BOIHBIC @OyHKIMOHAIbHBIE IPOU3BOAHBIE OOBACHATD 3JIEKTPOHHOE CTPOECHUE

KapOOHOBBIX KUCIIOT

KapOOHOBBIX KHUCIIOT.
XJI0paHTUIPUJIBI U aHTHUJIPHIBI
KapOOHOBBIX KUCIIOT: ITOJIy4EHHE,
ruaponus. [lomyueHnue cnoxxHbIX
3(UPOB C UCTIOJIH30BAHUEM
XJIOPAHTUAPHUIOB U AHTUIPUJIOB
KHCJIOT.

Crnoxwusie 3¢upsl. CTpoeHue,
HOMECHKJIATypa U U30MEPHs
CIOXHBIX 3(upoB. CroxxHbBIE YPUPHI
KaK M30Mepbl KapOOHOBBIX KHCIIOT
(MexkIaccoBasi H30MepHs).
CpaBHeHMe PU3MUECKUX CBOWCTB U
PEaKIMOHHON CIIOCOOHOCTH
CJIOXHBIX 3(DUPOB U U30MEPHBIX UM
KapOOHOBBIX KUCIOT. ['uaponus
cOXHBIX 3(pupoB. CriocoOb!
MOJIyYEHUS CIOXKHBIX 2(PUPOB:
aTepuduKaIs KapOOHOBBIX KUCIIOT,
AIMUIMPOBAHKE CITUPTOB U
QJIKOTOJIATOB TaJIOTCHAHTUAPUIAMHU
Y aHTUJPUTIAMU, ATKUITUPOBAHUE
KapOokcunaT-uoHoB. [Ipumenenue
CIIOHBIX 3(DUPOB B MUIIEBON U
napproMepHON IPOMBIIIUICHHOCTH.
AMuUIBI KapOOHOBBIX KUCIIOT:

MOJIEKYJI U3YYEHHBIX BEIIECTB.
XapakTepru30BaTh BaKHEUIIINE
XMMHYECKHE CBOMCTBA
(GYHKIIMOHATBHBIX TPOU3BOTHBIX
KapOOHOBBIX KUCIIOT.

CpaBHuBaTh pU3NYECKUE CBOWCTBA U
PEAKIIMOHHYIO CIIOCOOHOCTH CIIOKHBIX
3(bUPOB U U30MEPHBIX UM KapOOHOBBIX
KHCJIOT.

[TporHo3upoBaTh CBONCTBA U3Y4aeMbIX
BEII[ECTB Ha OCHOBAaHUHU TEOPUU
XUMHUYECKOTO CTPOCHHSI OPraHuYeCKUX
BEIIECTB.

ConocTaBnsiTh XUMHUYECKHE CBOMCTBA
(YHKITMOHATBHBIX TIPON3BOHBIX
KapOOHOBBIX KUCIIOT C 00IaCTsIMU
MIPUMCHCHHS.

HccnenoBaTh CBONCTBA U3y4aeMbIX
BEIIECTB.

Habmtoate 1 onuckIBaTh
CaMOCTOSITEIIbHO TTPOBOIUMBIE
XUMHUYECKHE PEAKINH C TTOMOIIIBIO
POJTHOTO SI3bIKA H SI3BIKA XUMHH.
Cobmro1aTh paBuiIa U MPUEMBI
6e30macHOi pabOThl C XUMUYECKHUMH
BeIIECTBAMH U J1a00paTOPHBIM




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
HeCTEO XapakTepucTHKAa OCHOBHBIX BH10B eCTecTBEHHOHAYHOMH B
wacos/ Tema ypoka OcHoBHOE coaepsKaHue 110 TeMaM AeATEILHOCTH yieHHKa TeXHONOIHICCKOi
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
MOJTy4eHHEe ¥ CBOMCTBA HA IPUMEpe | 000py10BaHUEM
aleTaMua.
Counn kapOOHOBBIX KHCIIOT, UX
TEPMHUUECKOE Pa3JIO’KEHUE B
IIPUCYTCTBUY 1ea0uu. CUHTE3
KapOOHUJIbHBIX COEAMHEHUN
Pa3I0KEHUEM KaJIbLIUEBBIX COJIEN
KapOOHOBBIX KHCJIOT.
JladopaTopuslii onbIT 10. Conn
KapOOHOBBIX KUCJIOT
1/93 | [Ipakruueckas padora Ne 6. CuHre3 sTHIIaLeTaTa ITpoBOANTH XMMUYECKHUM SKCIIEPUMEHT | Ammapar JJis IPOBEICHUS
«CuHTE3 3THIALeTaTa» IO MOJIYYEHHUIO 3TUJIalleTaTa. XUMHUYECKHUX PEaKIHi
HaGnronate 1 onMchIBaTh
CaMOCTOSITENILHO MPOBOIUMBIE OIIBITHI C
MTOMOUIBIO POJHOTO SA3bIKA U S3bIKA
XUMUH.
CoO:roath npaBuiia U NpUEMbl
6e30macHO pabOThl C XUMUYECKUMH
BEIIECTBAMH U J1a00OpPaTOPHBIM
obopynoBaHueM
1/94 | MHoroobpasue KapOOHOBBIX HenpenensHble 1 apoMarnueckue Ha3siBath HEnpeenbHEIE, DNeKTpOHHBIE TaOJIULIbI U

KHUCIIOT

KHCJIOTBI: 0OCOOEHHOCTH HX
CTpPOEHHUs U CBOUCTB. [Ipumenenune
OCH30MHOI KUCIIOTHI. BEIcine
HeTpeieTbHbIC KapOOHOBBIC
KUCJOTBL. /IByXOCHOBHBIE
KapOOHOBBIEC KHCIIOTHI: 001IIHE

apoMaTH4ecKue, TMKapOOHOBBIE U
THJIPOKCUKAPOOHOBBIE KUCIOTHI MO
TPUBHUAIIBHON U MEXIYHApPOIHOU
HOMEHKJIATYPE.

OOBACHATD IEKTPOHHOE CTPOCHUE
MOJIEKYJI U3YYEHHBIX BEIECTB.

IUIAKAaThI
Ha6op mist MmonenupoBanms
CTPOEHHUS OPTaHUYECKUX
BEIIECTB.

Jaruuk pH




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
HeCTEO XapakTepucTHKAa OCHOBHBIX BH10B eCTecTBEHHOHAYHOMH B
wacos/ Tema ypoka OcHoBHOE coaepsKaHue 110 TeMaM AeATEILHOCTH yieHHKa TeXHONOIHICCKOi
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
COCcOOBI OJTY4YEeHUs, OCOOCHHOCTH | XapaKTepu30BaTh BaXKHEUIINE
XUMHAYECKHX CBOMCTB. [1laBeneBas 1 | XUMHUYECKHE CBOIICTBA KApOOHOBBIX
MaJIOHOBAas KUCJIOTa KaK KHCJIOT.
MIPEICTaBUTENN JUKAPOOHOBBIX JleMoHCTpUpOBaTH MOHUMaHUE
KHCJIIOT. 3HAa4YeHUs1 KapOOHOBBIX KUCIIOT.
Apomaruyeckue TuKapOOHOBBIE ConocraBisiTh XUMHUYECKHE CBOMCTBA
KHUCHOTHI ((praneBast, u3odTaneBas U | HENpeIeNbHbIX, APOMATHUECKUX,
TepedTaneBasi KHCIIOTHI). JTMKapOOHOBBIX TMAPOKCUKAPOOHOBBIX
ITonsaTue o ruAPOKCUKApPOOHOBBIX KUCJIOT ¢ 00JIaCTSIMH TPUMEHEHMSI
KHCJIOTAaX U UX MPEICTABUTEIAX
MOJIOYHOM, JMMOHHOH, S0J10YHOH U
BUHHOH KUCJIOTax. 3HaYCHHE U
MIPUMEHEHNE KapOOHOBBIX KUCIIOT
1/95 | Peruenwe 3a1a4 U BBINOJHEHHE Beinonnenue ynpaxsenui no reMe | Mcnonas30BaTh anropuTMel IpH DNeKTPOHHBIE TAOIUIBI U
YIPaXHEHHUH 110 TEME «KapOoHOBbIE KUCIIOTHI», HA peIlIeHnN 3aay. TUTaKaTh
«Kap6oHOBbIE KHCITOTHI» COCTaBJICHUE YPABHEHUN peakLui, CocTaBnaTh ypaBHEHUS 1O 3a/laHHBIM
COOTBETCTBYIOIUX 33JaHHBIM CXEeMaM IIPEBpaLCHUN
CXEMaM, COZEPKAIIUM HEU3BECTHBIC
BemiecTBa. Pemenne 3a1a4, BEIBOI
MOJIEKYJISIPHOM (hOpMYJIBI
KapOOHOBBIX KHCIOT.
CocraBieHne cXeM CUHTE3a
3aJaHHBIX COEIUHEHNN
1/96 O6o06maromuii ypok 1mo reme 3agaHus IO COCTABIEHUIO CucremaTu3upoBaTh U 0000IIaTh

«Kucnopoaconepxaiue
OpraHUYECKUE COCAMHEHUS»

YpPaBHEHUU PEAKIUH C y4aCTHEM
KHUCJIOPOJACOAEPKAIINX
OPraHNYeCKUX COEIUHEHHUI;

MOJTYYCHHBIC 3HAHUS O CTPOCHUH,
CBOMCTBAX, MOJYYEHUH U TPUMEHEHUU
KHCJIOPOJICOACPKAIINX OPTaHUIECKUX




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
HeCTEO XapakTepucTHKAa OCHOBHBIX BH10B eCTecTBEHHOHAYHOMH B
wacos/ Tema ypoka OcHoBHOE coaepsKaHue 110 TeMaM AeATEILHOCTH yieHHKa TeXHONOIHICCKOi
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocray
peakuui, WUTFOCTPUPYIOIIUX COCIMHECHUM.
TCHETHYCCKYIO CBsI3b Mex 1y HUMH. | CocTaBiATh 0000IIAOLINE CXEMBI.
CocrasieHne ypaBHEHUH 110 OnuceiBaTh TEHETUYECKUE CBSI3U MEXIY
3aIaHHBIM CXEMaM IIPEBPALLECHAN W3Y4YEHHBIMH KJIACCAMU OPTaHUYECKUX
COEIMHEHUN
1/97 | Konrponbnas pabora Ne 3 mo Teme | KoHTpomb 3HaHUiA 11O Teme OcymecTBIIATh IO3HABATEIbHYIO
«Kucnopoaconepxaiue «Kucnopoaconepxaiue pedIIEeKCHIO B OTHOIIICHUN COOCTBEHHBIX
OpPraHUYECKUE COCTUHEHUS OpPraHUYECKUE COCTUHEHUS JIOCTHKEHUH B IIPOLIECCE PEIICHUS
y4eOHBIX U [T03HABATEIbHbIX 3a7a4
TEMA 5. A30T- 1 CEPOCOAEPXAIIVME COEJUHEHUA (11 u.)
1/98 | Hutpocoeaunenus Hutpocoenunenus. JneKTpoHHOE HazpiBaTh HUTPOCOENMHEHUS 110 DNeKTpOHHBIE Ta0IULBI U
CTpPOEHHE HUTPOTPYIIIHI. TPUBUAIBHON U MEKyHApOHOM TTaKaThl
[TonyyeHnue HUTPOCOECTUHEHUN. HOMEHKJIATYpE. HaGop ans moaenupoBaHus
BoccranoBnenne HUTPOAPEHOB B OOBACHATD JIEKTPOHHOE CTPOEHUE CTPOEHHUsI OPTraHUYECKUX
aMUHBI. MOJIEKYJI U3y4YEHHBIX BEILIECTB. BEILECTB.
ApomaTH4ecKrue HUTPOCOEAUHEHNA. | XapaKTepru30BaTh BaXKHEHIINE
BspeiBuarsle BemecTsa XMMHUYECKHE CBOICTBA
HUTPOCOEIUHEHUN.
JleMoHCTpHpOBaTh MOHUMaHUE
3HAYEHHS] HUTPOCOETUHEHU.
ConocTaBisiTh XUMHUYECKHE CBOMCTBA
HUTPOCOEIMHEHUH ¢ 00JIacTsIMUI
IIPUMEHEHHUS
2/ AMUHBI Awmunsbl. Knaccudukanus no tumy Ha3piBaTh aMMHBI 110 TPUBUAIBHOU U DNeKTpOHHBIE TAOIUIBI U
99,100 YIJI€BOJIOPOJIHOTO pajuKaia u MEXyHapOAHON HOMEHKJIAType. TTaKaThl

YUCITy aMUHOTPYII B MOJIEKYJIE,
HOMEHKJIATypa, U30MepUsl aMUHOB.

OOBACHATD JIEKTPOHHOE CTPOEHUE
MOJIEKYJI U3YYEHHBIX BEILIECTB.

Ha6op mist MmonenupoBanms
CTPOCHHS OPraHUYECKUX




HUcnoan3zoBanue

Koau- X 000py10BaHNs LIEHTPA
4eCTBO T APAKTCPUCTHIA OCHOBHLIX BIAOB eCTeCTBEeHHOHAYYHOH U
wacos/ eMa ypoka OcHoBHoOe coepkaHue 10 TeMaM AesiTeILHOCTH y4eHHKa TeXHOLOIHYCCKOil
No /i (Ha ypoBHe y4eOHbIX el CcTBHIl) A i «T
paBieHHocreil «Touka
pocTtay

[lepBrUuHBIE, BTOPUYHBIE U XapakTepru3oBaTh BaXKHEHIINE BELLECTB.

TPETUYHBIC AMHHBI. DJICKTPOHHOE U | (U3UYECKUE U XUMUYECKUE CBOICTBA Haruuk pH

MIPOCTPAHCTBEHHOE CTPOCHUE aMUHOB.

npeneabHbIX aMuHOB. @u3ndeckne | I[IpornosnpoBaTh BO3MOXKHOCTB

CBOMCTBa aMHHOB. AMHHBI KaK MIPOTEKAHUS XUMUYECKUX PEAKIIU Ha

OpPraHUYeCKHUE OCHOBAHUS: PEAKIMU | OCHOBE 3HAHHH 00 3JIEKTPOHHOM

¢ Bojoit, kucnoramu. Conu CTPOCHUH BEIIECTB.

aTKUIaMMOHUS. Peakius ropeHus OOBACHATH MPOTEKAHNE XUMUYECKUX

aMHUHOB. AJIKWJIHPOBaHHE U peaKIMil MEX1y OPraHUYECKUMU

anMIMpoBaHue aMUHOB. Peakiinu BEIIECTBAMH, UCIIOJIb3Ys 3HAHUA 00 UX

aMHUHOB C 230THCTOM KUCIOTOM. MEXaHU3Max.

[Tonyyenue aMuHOB XapakTepu3oBaTh METO/IbI TOITYUEHUS

ANKWINPOBAaHUEM aMMHUaKa U aMUHOB.

BOCCTaHOBJICHUEM XapakTepu30BaTh MOTPEOUTETHCKIE

HUTPONPOU3BOJIHBIX CBOMCTBA N3YUYEHHBIX BEIIECTB.

YTJI€BOI0POIOB, U3 CIIUPTOB. Habntoate u onuceIBaTh

[IpumeHeHre aMUHOB B JIEMOHCTPUPYEMBIE OTIBITHI

(hapmarieBTUUeCKOu

MIPOMBILIJIEHHOCTH.

JdemoncTpauuu. OCHOBHBIE

CBOMCTBAa aMHUHOB

2/ ApomMaTHYeCKue aMUHBI ApomaTuieckue aMuHbl. AHUINH OOBSACHATD ANEKTPOHHOE CTPOCHHE DNEeKTPOHHBIE TAOIHUIIBI U

101,102 KaK MpeJCTaBUTEIb APOMATUYECKUX | MOJIEKYJI apOMaTHYECKIUX aMUHOB. TTaKaThl

amMuHOB. CTpOoE€HHE aHWINHA.
B3anMHOe BiusiHHME TPYIIIT aTOMOB B
MOJIEKYJI€ aHUInHa. BiusHue
3aMECTUTEJIEW B apOMaTHIECKOM

XapakTepu3oBaTh BaKHEHIINE
XUMHYECKHE CBOMCTBA aPOMATHYECKHUX
aMUHOB.

IIporuo3upoBarb BO3MOXKXHOCTh

HaGop ans moxenupoBaHus
CTPOEHHUsI OPTaHUYECKUX
BEIIECTB.

Jatuuk pH




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
HeCTEO XapakTepucTHKAa OCHOBHBIX BH10B eCTecTBEHHOHAYHOMH B
wacos/ Tema ypoka OcHoBHOE coaepsKaHue 110 TeMaM AeATEILHOCTH yieHHKa TeXHONOIHICCKOi
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
AIpe Ha KUCIOTHBIE U OCHOBHBIE IIPOTEKAHN XMMUUYECKHUX PEaKIIUK Ha
CBOICTBA apuiIaMUHOB. [IpuunHbI OCHOBE 3HAaHUI 00 JIEKTPOHHOM
ocia0eHusl OCHOBHBIX CBOWCTB CTPOEHHUH BEILECTB.
aHWIMHA B CPAaBHEHUHU C aMHUHAMHU OOBACHATH MPOTEKAHNE XUMUIECKUX
IIPENEIBHOTO psifa. XUMUYECKUE peakuui MeXly OpraHM4eCKUMHU
CBOMCTBA aHUJIMHA: OCHOBHbIE BELIECTBaMMU, UCII0JIb3Ys 3HAHUA 00 UX
CBOMCTBa (B3auMo/IeiicTBHE C MEXaHU3MaXx.
KHCJIOTaMHM); peakluy 3aMenieHus B | MnenTuduunupoBats apoMaTnyeckue
apoMaTH4ECKOe PO aMMHBI C [IOMOILBIO KaY€CTBEHHBIX
(ranoreHupoBaHUE peaxuii.
(B3aumozeiicTBue ¢ GPOMHOI ConocTaBisaTh XUMUYECKUE CBOWCTBA
BOJIO ), HUTPOBaHUE apOMaTUYECKNX aMUHOB C 00JIaCTAMHU
(B3auMozEHCTBUE C a30THOM IIPUMEHEHHS.
KHCIIOTOH), CyIb(UPOBAHUE); XapakTepu3oBaTh MOTPEOUTENIbCKHE
OKHCJICHUE; AIKWINPOBaHHUE U CBOICTBA N3Y4YECHHBIX BEILIECTB.
aIMUIMPOBAHKE 10 aTOMY a30Ta). XapakTepu30BaTh METO/IbI MOJTYUEHHUS
[Tonyyenue anunMHa (peakuus apOMaTHYECKUX aMHHOB.
3UHUHA). HccnenoBaTh CBOMCTBA U3yYaeMbIX
AHWIVH KaK CBIPbE JUIS BELIECTB.
MIPOU3BO/ICTBA AHMJIMHOBBIX Habmtonate u onuceiBaTh
kpacuteseil. CHHTE3bI Ha OCHOBE JIEMOHCTPUPYEMBIE OTIBITHI
aHWINHA.
JemoncTpanun. KauecTBeHHbIE
peakuuy Ha aHWINH. AHUJINHOBBIE
KpacuTesn
1/103 | CepoopraHu4ecKue COeTUHCHUS Cepooprannieckue coeIMHEHUSI. HazbiBaTh cepooprannveckue DNeKTpOHHBIE TAOIUIBI U

[pencraBnenue o cepoopraHuye-

COCAUHEHUA I10 TpHBHﬂJ’IBHOﬁ n

IJIaKaThl




Koamn-
4eCcTBO
gyacos/
Ne n/m

Tema ypoka

OcHoBHOe CoaecpKaHue 10 TEMaM

XapakTepucTHKAa OCHOBHBIX BH10B
AesITeIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBbIX AelCTBHI)

Ucnoab3oBanue
000py10BaHNs LIEHTPA
€CTeCTBEHHOHAYYHOI U

TEXHOJOTH4eCKOM
HanpasBJyieHHOcTel «Touka
pocTtay

ckux coeauHeHusx. OcobeHHocTH
UX CTPOEHHUS U CBOMCTB. 3HaUECHUE
CEepOOPraHMYECKUX COECIUHEHUI

MEXyHapOAHON HOMEHKIIATYpE.
OOBACHATD NIEKTPOHHOE CTPOCHUE
MOJIEKYJI U3Y4YEHHBIX BEILLECTB.
XapakTepru3oBaTh BaXXHEHIINE
XMMUYECKHE CBOMCTBA
CEPOOPraHUYECKUX COCTUHEHUM.
OOBACHATH NPOTEKAaHUE XUMUYECKUX
peaKIuii MeXy OpraHUIeCKUMHU
BEIIIECTBAMHM, UCIIOJIb3Ys 3HAHUS 00 uX
MeXaHHU3Max.

JleMoHCTpHpOBaTh HOHUMaHKE
3HAYEHUS CEPOOPTaHNYECKUX
COCIMHEHUM.

ConocTaBisiTh XUMUYECKUE CBOWCTBA
CepOOPraHNYECKUX COCTUHEHUH C
00JacTsIMM IPUMEHEHHUS.
XapakTepHu30BaTh MOTPEOUTEIBCKHE
CBOWCTBA M3YYEHHBIX BEIIECTB

Ha6op mist MmonenupoBanus
CTPOEHHUS OPTaHUYECKUX
BEIILIECTB.

1/104

['eTepormkimueckrne COeIMHEHUS

I'ereponukibl. @ypaH ¥ MUPPOIT KaK
MIPEACTABUTENH MATHYIICHHBIX
rerepouukios. [Ipupona
apOMAaTHUYHOCTH MATUWICHHBIX
reTePOLMKIIOB. DJIEKTPOHHOE
CTPOEHHE MOJIEKYJIBI TUPPOIIa,
apoMaTHYECKHUH XapakTep
MoJeKyJbl. KucimoTHbie CBOMCTBa
UppoJIa.

OOBACHATD 3JIEKTPOHHOE CTPOECHUE
MOJIEKYJI U3YYEHHBIX BEIECTB.
XapakTepu3oBaTh BaXHEHIINE
XUMHYECKHE CBOKCTBA
TETEPOLUKINYECKUX COCAUHEHUMN.
OOBACHATH MPOTEKAHNE XUMUYECKUX
peakuyii MeXK1y OpraHM4eCKUMU
BELIECTBaMH, UCIIOJIb3Ys 3HAHUS 00 UX
MEXaHU3Max.

DNEeKTPOHHBIE TAOIHUIIBI U
IJIaKaThI

Habop ms monenupoBanus
CTPOCHHS OPTaHUICCKUX
BEIIIECTB.

Hatunk pH




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
XapakTepucTHKA OCHOBHBIX BH/I0B o
4ecTBO €CTeCTBEHHOHAYYHOM U
Tema ypoka OcHOBHOe cojiep:kaHHe 110 TeMaM AesITeIbHOCTH YYeHHKA .
4acos/ N N TeXHOJIOTH4eCKOM
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
JdemoncTpanuu. O6pasisl [Iporno3upoBath BO3MOKHOCTh
reTepOLMKINYECKUX COETMHEHUI IIPOTEKAaHUS XUMHUECKUX peaKUi Ha
OCHOBE 3HaHUH 00 EKTPOHHOM
CTPOEHHUH BEILECTB.
XapakTepHu30BaTh MOTPEOUTEIIBCKHE
CBOICTBA M3YYEHHBIX BEILIECTB
2/ lecTruneHHbIE T€TEPOLIUKIIBI [MupuauH Kak npeacTaBUTeNb OOBACHATD 3JIEKTPOHHOE CTPOECHUE DNeKTpOHHBIE TaOIULBI U
105,106 LIECTUYIEHHBIX [€TEPOLIUKIIOB. MOJIEKYJI U3YYEHHBIX BEILIECTB. ITaKaThl

DNEKTPOHHOE CTPOEHUE MOJIEKYJIbI
MIAPUIUHA, APOMATUYECKHUN
Xapakrtep MojeKyJbl. OCHOBHBIE
CBOMCTBa nupuauHa. Paznuuue B
IIPOSIBJIECHUN OCHOBHBIX CBOWCTB
MUppoJia ¥ MUPUANHA.

Peakuuu nupuanna:
AIEKTPOPUIHLHOE 3aMEIIICHHE,
THIPUPOBAHUE, 3aMEILIEHUE aTOMOB
BOJIOPOJA B O-ITOJIOKEHUN HA
TUAPOKCOrPYIITY.

[Mukonuns! 1 ux okucienue. Kero-
€HOJIbHAs TAYTOMEPHS O.-
TUIPOKCUITUPUINHA.
[IpencraBnenne o6 UMHIA307IE,
MUTEepUIHE, TUPUMUANHE,
HUKOTHHE, aTPOIINHE, IIypHUHE,
MYPUHOBBIX U TUPUMHUTUHOBBIX
OCHOBAHUSX

XapakTepru30BaTh BaXKHEHUIINE
XMMHYECKHE CBOMCTBA
reTePOLUKINYECKUX COSAMHEHUH.
OOBIACHATH MPOTEKAHNE XUMHUYECKUX
peakLMil MeX1y OpraHM4eCKUMU
BEIIIECTBAMH, UCTIONB3Ys 3HAHUS 00 UX
MEXaHu3Max.

[Iporno3upoBars BO3MOKHOCTh
MIPOTEKAHUSI XUMUYECKUX PEAKIUI Ha
OCHOBE 3HaHUM 00 3JIEKTPOHHOM
CTPOCHHH BEIIECTB.

OOBICHATH BIUSHUE U3yYEHHBIX
BEILIECTB U 10 aHAJIOTUU C HUMU
HEW3Yy4YEHHBIX MPEACTaBUTENCH
TOMOJIOTUYECKUX PSJOB HA KUBbBIE
OpTaHU3MBI.

XapakTepu30BaTh OMOIOTUYECKYIO POITh
M3y4YEHHBIX BEIIECTB

HaGop ans mopenupoBaHus
CTPOEHHUsI OPTaHUYECKUX
BELICCTB.

HMatunk pH




Ucnoab3oBanue
Koam- XapakTepucTHKA OCHOBHBIX BH/I0B 0bopyosanus HewTpa
YeCcTBO eCTeCTBEeHHOHAYYHOH U
qacon/ Tema ypoka OcHoBHoOe coepkaHue 10 TeMaM AesiTeILHOCTH y4eHHKa TeXHOLOIHYCCKOil
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTay
1/107 | PerieHue 3a/1a4 ¥ BBIMOJHCHUE Brimonnenue ynpaxnenuii mo reme | Mcrnonb30BaTh aaropuTMbl pU DeKTPOHHBIE TAOIUIBI U
yIpaKHEHHUH 110 TeMe «A30T- H «A30T- U cepocojieprKalue pelIeHnH! 3aay. TUTaKATHI
cepocojieprKalife OpraHnuecKue OpraHUYEeCKHe BEIIECTBa», Ha CocTaBiATh ypaBHEHUS 110 3a/IaHHBIM Habop s monenupoBanus
BEIIECTBAY COCTaBJIEHHE YPAaBHECHUH peakLni, cXeMaM IpeBpaIIeHui. CTPOCHUST OPTaHUYECKUX
COOTBETCTBYIOIINX 33JJaHHBIM [TpoBOIUTH pacyeThl MO XUMUYCCKHM BEIIECTB.
CXEMaM, COAEPKAIIUM HEU3BECTHBIE | (hOpMyJiaM BEIICCTB U YPABHCHUSIM
BemiecTBa. Pemenue 3amnau XUMHUYECKHUX PEaKIHii
1/108 | O6ob6IaroIee MOBTOPEHHE TI0 3a/1aHus IO COCTABJICHUIO CucremMaTu3upoBaTh U 0000IIATH DIEKTPOHHBIC TAOIUIIBI U
TeMe «A30T- U CEPOCOIePIKALITUE ypaBHEHUH PeaKIHil ¢ yuacTuEM MOJIy4YE€HHBIE 3HAHUSI O CTPOCHUH, TTaKaThl
OpPTaHUYECKHE BEIIECTBA» a30T- M CEPOCOACPIKALIIX CBOWCTBAX, OJYYECHUHU U IPUMEHEHUH
OpPraHUYECKUX COCAMHECHMIA; a30T- U CepOCOJEPKAIIUX OPTAaHUYECKUX
pEeaKInii, HILTFOCTPUPYIOIIUX COEIMHECHU .
TeHETHUYECKYIO CBA3b MeXy HUMHU. | CocTaBiiATh 0000IIAOIINE CXEMBI.
CocraBieHne ypaBHEHUH 110 OnuchIBaTh TEHETHUECKUE CBA3H MEXKITY
3aJJaHHBIM CXEeMaM IpeBpaIleHui M3YyYEHHBIMH KJIACCAMU OPTaHUYECKUX
COECIMHEHU.
[TpoBOIUTH pacyeThl 0 XUMUYECKUM
(dbopmyaM BEUIECTB U YpaBHEHUSIM
XMMUYECKHUX peaKIuii
TEMA 6. BUOJIOTUUYECKU AKTUBHBIE BEIIIECTBA (21 4.)
1/109 | OOuras xapakrepuctuka yrieBonoB | O6mas Gpopmysa yriieBoIoB. XapakTepu30BaTh COCTaB yIiIeBOJOB U DNeKTpOHHBIE TAOIUIBI U
Knaccudukanus yrneBogos. MoHo-, | X KIacCU(PHUKAIHIO. TTaKaThl
OJIUTO- W TIOJINCAXapHUBbI. [Iporno3upoBars CBOMCTBa Ha6op mist MmonenupoBanms
[Ipumenenue u Onosoruyeckas HEM3y4YCHHBIX BEIECTB 110 aHAJIOTUH C CTPOEHUS OPTaHUYECKUX
poib yraeBoaoB. OKUCIeHNE M3y4EHHBIMH BEUIECTBAMH TOTO JKE BEIIIECTB.
YTJIEBOIOB — UCTOYHHK SHEPTHH TOMOJIOTHUYECKOTO psijia.
KHUBBIX OPTaHU3MOB PackpbIBaTh OMOJIOTMYECKYIO POJIb




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
HeCTEO XapakTepucTHKAa OCHOBHBIX BH10B eCTecTBEHHOHAYHOMH B
wacos/ Tema ypoka OcHoBHOE coaepsKaHue 110 TeMaM AeATEILHOCTH yieHHKa TeXHONOIHICCKOi
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
YIJIEBOJIOB
2/ CrpoeHne MOHOCaXapua0B. ®usnyecKue CBOMCTBA U XapakTepHu30BaTh CBOMCTBA IIFOKO3bI DNEeKTpOHHBIE TAOIULBI U
110,111 | JIuHeitHBIE U UUKIMYECKUE HaXO0XJICHUE YTJIEBOJOB B IPUPOJIE KaK BeIIeCTBa C IBOMCTBEHHOU MJI1aKaThl
CTPYKTYPBI (Ha mpuMepe TIIIOKO03bI U ¢GyHKIMEH (anbIerua0cnupTa). HaGop ans mopenupoBaHus
¢bpykTo3bl). JIuHelHas u OOBACHATD 3JIEKTPOHHOE CTPOECHUE CTPOECHMS OPTaHUYECKUX
LUKJIn4YecKasi pOpMbI IIIFOKO3bI U MOJIEKYJI [JIFOKO3bI U PUOO3BI. BELIECTB.
¢bpykTo3bl. [Iupano3sl u pypanossl. | CpaBHUBATbh CTPOCHUE U CBOMCTBA Hatuuk pH, natunk
®opmyiibl Puiiepa u Xeyopca. TJIFOKO3bI U ()PYKTO3BI. 3IIEKTPONIPOBOJHOCTH
IlonsaTe o TayroMepuu Kak BUIE XapakTepu30BaTh OUOJIOTUYECKYIO POJIb
M30MEPUH MEXIY LIUKINYECKON U M3Y4YEHHBIX BEIECTB.
JMHEHHOU (hopMaMH. HccnenoBaTh CBOMCTBA U3y4aeMbIX
@pyKTO3a KaK U30MEP IIIFOKO3BI. BEIIECTB.
Pu6o3a u nezokcupundosa. HaGnronate 1 onuchIBaTh XMMUYECKHE
JemoncTpanuu. PactBopumocTs peaxIuy C MOMOILBIO POJIHOTO SI3bIKA U
YIJIE€BOJIOB B BOJE U OTAHOJIE. A3bIKa XUMUH.
JlaGopaTopHslii onbIT 11. Cobmro1aTh npaBuia ¥ IPUEMbI
CBolicTBa IITFOKO3bI 0e30macHoOi paboThl ¢ XUMHUYECKUMHU
BelIeCTBaMU U J1a00paTOPHBIM
00opyaoBaHHEM
2/ XHUMHYECKHE CBOWCTBA XHWMHYECKUE CBOMCTBA TIIFOKO3BI: XapakTepru30BaTh CBOMCTBA IIFOKO3bI DNeKTpOHHBIE TAOIUIBI U
112,113 | moHOCaxapuaoB OKHCJICHHE XJIOPHOM MM OPOMHOM | Kak BeIecTBa ¢ IBOMCTBEHHOM TTaKaThl

BOJIOM, OKHCJICHHE a30THOM
KHUCJIOTOM, BOCCTAHOBJICHHUE B
IECTUATOMHBIN CIIUPT,
alUIMPOBAHKE, aJTIKUIIMPOBAHUE,
HM30Mepu3aIusl, KaueCTBEHHbBIS
pEeaKINK Ha TITI0KO03Y

byHKIMEH (anbIerua0cnupTa).
[Tporuo3upoBaTh BO3MOKHOCTh
MPOTEKAHUS XUMUYECKHAX PEaKIHid Ha
OCHOBE 3HaHUH 00 NMEKTPOHHOM
CTPOCHHUU BEIIECTB.

OOBSICHITH TPOTEKAHNE XUMHUYECKIX

Hatunk pH
Anmnapar juist npoBeeHUs
XUMHYECKUX PEaKIUi




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
HeCTEO XapakTepucTHKAa OCHOBHBIX BH10B eCTecTBEHHOHAYHOMH B
wacos/ Tema ypoka OcHoBHOE coaepsKaHue 110 TeMaM AeATEILHOCTH yieHHKa TeXHONOIHICCKOi
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
(3KCHIEpUMEHTANIbHbIE peaKIMii MeXy OpraHu4eCKUMU
J0Ka3aTeNIbCTBA HAIMYUS BEIIIECTBAMH, UCTIONB3Ys 3HAHHS 00 UX
aJIbJIETMIHOM 1 CIMPTOBBIX TPYII B | MEXaHU3MaXx.
IJIOK03€), CIUPTOBOE U ConocraBisiTh XUMHUYECKHE CBOMCTBA
MOJIOYHOKHCJI0€ OpOXKEHHUE. TJIFOKO3bI ¢ 00JIACTSIMU TPUMEHEHHUS.
I'muKo3uIHBIA THIPOKCHIL, €70 W neHTudunmupoBats TIHOK03Y C
cnienu(puIecKkre CBOUCTBA. MOMOIIBIO KAUECTBEHHBIX PEAKLIUH.
Ilonarue o rnukosuaax. Ilouarue o | HabmronaTe U onuchiBaTh XMMHUECKHE
IIIOKO3UIAX, UX HAX0XKJICHUU B PEAKIMHU C TIOMOLIbIO POJTHOTO SI3bIKa U
npupoze. Ilomyuenue riroko3sl. A3bIKa XUMUHU.
JlaGopaTopHblii onbiT 11. CobmroiaTh mpaBuia U IPUEMbI
CBolicTBa IITHOKO3bI 0e301macHoi paboThl C XUMHUYECKUMHU
BEIIECTBAMHU U JIAOOPATOPHBIM
000pyTI0BaHUEM
1/114 | ducaxapuabl Hucaxapunbl. Caxaposa Kak OOBACHATH MEXaHU3MBI 00Pa30BaHUS DJeKTpOHHBIE TaOIUIIBI U
MIpe/ICTaBUTENb JIcaxapH/ioB. TTaKaThl
HEBOCCTAHABIIMBAIOIINX XapakTepHu30BaTh BaKHENIINE HaGop ans moaenupoBaHus
nucaxapunoB. CTpoeHue, XUMHUYECKHE CBOMCTBA INCaXapUIOB. CTPOEHHS OPraHUYECKUX
¢busnyeckue U XUMUYeCKHe OnuceiBaTh MPOMBIIIJIEHHOE TIOJYYEHUE | BEIIECTB.
CBOMCTBA caxapo3bl. [ 'naponus caxapo3bl U3 IPUPOTHOTO ChIPbS.
nucaxapunos. [lonydyenue caxapa n3 | ConocraBisiTb XUMHUYECKHE CBOICTBA
caxapHOU cBeKJbl. [Ipumenenue JUcaxapyuioB ¢ 001acTIMU MPUMEHEHHUS.
caxapo3sbl XapakTepu30BaTh OUOJIIOTHYECKYIO POJIh
JIcaxapuioB
1/115 | [Monucaxapuabl IHonmucaxapuasl. Kpaxman, rimukoren | CpaBHUBaTh CTPOCHHE U CBOMCTBA DNeKTpOHHBIE TAOIUIBI U

U 1eJUTI0N03a KaK OMOJIOrHYeCcKHe
nonumepsl. Kpaxmain kak cmechb

KpaxMasa ¥ LIEeJIII0JI03BI.
XapakTepru3oBaTh BaXKHEHIINE

ILUTAKATHI
Habop mis mogenupoBaHus




HUcnoan3zoBanue

Koau- 000py10BaHNs LIEHTPA
4eCTBO XapakTepucTHKAa OCHOBHBIX BH10B eCTecTBEHHOHAYHOMH B
qacon/ Tema ypoka OcHOBHOe cojiep:kaHHe 110 TeMaM AesiTeILHOCTH y4eHHKa TeXHONOIHICCKOi
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
aMWJIO3bl U aMUJIONIEKTHHA, €TO XMMUYECKHE CBOWCTBA MOJINCAXAPUJIOB. | CTPOCHMS OPraHUYECKUX
¢usnyeckue cpoiictBa. Xumuueckue | CornocTaBisiTh XUMUYCCKHE CBOMCTBA BELIECTB.
CBOICTBa KpaxmaJia: HOJIMCAaXapua0B C 00JacTAMU
THJIPOJIN3, KAUECTBEHHASI PEAKLIUA C | IPUMCHEHHUSI.
HOJIOM U €€ IPUMEHEHHUE IS HaGnronate 1 onuckiBaTh
oOHapy>KeHMsI KpaxMaya B CaMOCTOSITEJIbHO MPOBOJINMBIE
npoaykrax nutanus. Llemtonosa: XMMHUYECKHE PEAKLIUHU C TOMOILBIO
CTpO€HuE U (PU3UYECKHE CBOUCTBA. | POJHOTO SA3bIKA M S3bIKA XUMHH.
XMMUYECKUE CBOMCTBA LICJUIIOJIO3BL: | XapaKTepru30BaTh OMOJIOTHYECKYIO POJIb
THJIPOJIN3, 00pa30BaHUE CI0XKHBIX [I0JINCAaXapUIOB.
a¢upos. [Ipumenenne kpaxmana u WNnentuduuupoBaTh Kpaxmain ¢
nemnoo3sl. I[Ipaktuaeckoe MTOMOIIbIO0 KAYECTBEHHBIX PEaKIUil.
3HAYEHUE MOINCAXaPUJIOB. CoO:roath npaBuiia U NpUEMbl
JlaGopaTopHbIii ONBIT. 6e30macHO pabOThl C XUMUYECKUMH
Omnpenenenne kpaxmana B BEIIECTBAMHU U JIAOOPATOPHBIM
MIPOYKTaxX NUTAHUS 000pyi0BaHHEM
1/116 | [pakTuueckas padora Ne 7. [IpuroroBnenne KpaxMaabHOIO [TpoBOIUTH XUMUYECKUH 3KcTIepuMeHT | baHsg koMOMHUpOBaHHAs
«['upponus kpaxmana» kieiictepa. KauecTBeHHas peakiusi | 1o TUAPOIIN3Y Kpaxmalia. nabopatopHast
Ha kpaxmai. ['maponus kpaxmana B | HaGmronaTh U onuckiBaTh JlaTuuk Temneparypsl
KHCIION cpejie TPpU KUIISTYUEHU U CaMOCTOSITENIbHO MPOBOAUMBIE OMBITHI ¢ | JaTtunk pH
pacTBopa. DKCIIEPUMEHTAIbHOE MIOMOUIBIO POJHOTO SA3bIKA U S3bIKA
MOATBEPK/ICHUE PEAKIINU XUMUH.
THIPOJIN3a Kpaxmaia Co0:roaTh npaBuiia U NpUEMbl
6e30macHOM pabOThl C XUMUYECKHUMH
BEIIECTBAMH U JIAOOPATOPHBIM
000pyTI0BaHUEM
1/117 | PeuieHue 3a/1a4u BBITIOJHEHHE Belnmonaenue ynpaxseHui o teme | Mcnonap30BaTh alrOpUTMBI IPH DNeKTpOHHBIE TAOIUIBI U




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
HeCTEO XapakTepucTHKa OCHOBHBIX BU/I0B eCTecTBEHHOHAYHOMH B
wacos/ Tema ypoka OcHoBHOeE coep:kaHue 10 TeMaM AeATEILHOCTH yieHHKa TeXHONOIHICCKOi
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTtay
YIPAKHEHUM 110 TeMe «YTIEBOAB» | «YTIEBOABD», HA COCTABIICHUE pelieHuu 3aj1a4. TJIaKaThI
ypaBHEHUM peaxiui, CocTaBisATh ypaBHEHUS 10 3aJaHHBIM
COOTBETCTBYIOIIMX 3aJaHHBIM cXeMaM IpeBpaILCHUH.
cXeMaM, cojiepKaliuM Heu3BecTHbie | IIpoBOANTE pacyeTsl M0 XUMUYECKUM
BellecTBa. Pemenue 3anau dbopmyaM BEUIECTB U YpaBHEHUSM
XUMHUYECKUX PeaKIui
1/118 | XKupsl u Maciia JKupsl kak ciioskHBIC A(DUPBI XapakTepu3oBaTb 0COOEHHOCTH CBOMCTB | DIEKTPOHHBIE TAOIULIBI U
[JIMIIEPUHA U BBICIINX KapOOHOBBIX | JKUPOB Ha OCHOBE UX CTPOEHUS (FKUPBI TJIaKaThI
KHCIIOT. PacTuTenbHbIe U )KUBOTHBIE | KaK CIOXKHBIE 3(UPHI TIUIEPUHA U Ha6op ns monenupoBanus
KUPBI, X cocTaB. OuznveckKue BBICHINX KapOOHOBBIX KUCJIOT). CTPOCHHUS OPTaHUYECKUX
CBOMCTBA KHUPOB. XHUMUUYECKHUE XapakTepru30BaTh BaXHEHUIINE BENIECTB.
CBOMCTBA UPOB: TUJIPUPOBAHHUE, XUMUYECKHE CBOMCTBA KUPOB.
okucnenue. ['naponus unu XapakTepu3oBaTh 00JaCTH PUMEHEHHS
OMBIJIEHUE KUPOB KaK CI1oco0 XKHUPOB U UX OMOJIOTUUYECKYIO POJIb.
MIPOMBIIIIJIEHHOTO TIoNy4YeHus coneit | HabmogaTs u onuckiBaTh
BBICIITUX KapOOHOBBIX KUCIIOT. CaMOCTOSITEIIbHO TTPOBOITUMBIE OTBITHI C
I'maporenunszanust ;xupos. MTOMOIIBIO POJHOTO SI3bIKA U S3bIKA
[Ipumenenue Kupos. XHUMUH.
Mpbu14 Kak COJM BBICIIUX CobmroiaTh mpaBuia v IPUEMbI
KapOOHOBBIX KHCIIOT. Motomue 6e30macHOi pabOThl C XUMUYECKHUMH
CBOMCTBA MbLIA. BeleCTBaMH U J1a00paTOPHBIM
JlabopaTopublii onbIT. XKups! 1 ux | 06opyaoBaHueM
CBOICTBA
2/ AMMHOKHUCIOTBI CocraB, CTpo€HHE U HOMEHKJIaTypa | XapakTepu30BaTh BaKHEUIINe DNEeKTPOHHBIE TAOIHUIIBI U
119,120 AMHUHOKHUCIIOT. ['OMosornueckuii XAMHYECKHE CBOMCTBA aMUHOKHCIIOT. TJ1aKaThl

pAaa IPEACIbHBIX aMUHOKHCIIOT.
I/I30Mep1/151 NPCACIIbHBIX

XapakTepHu30BaTb aMUHOKHUCIIOTHI KaK
am¢oTepHbIe OpraHUYECKHe

Ha6op JJI1 MOACIIMPOBAHUA
CTPOCHUSA OPIraHUICCKUX




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa

XapakTepucTHKAa OCHOBHBIX BH10B o
4ecTBO €CTeCTBEHHOHAYYHOH U

Tema ypoka OcHOBHOe cojiep:kaHHe 110 TeMaM AesITeIbHOCTH YYeHHKA .
4acos/ N N TeXHOJIOTH4eCKOM
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
aMMHOKHUCIIOT. OnTHuecKas COEJMHEHUS. BELIECTB.

HU30MEpHS.
®du3nyecKre CBONCTBA MPEIeTbHBIX
aMuHOKUCIIOT. OCHOBHBIC
aMUHOKHCIIOTBI, 00pa3yrolue
OeJKu.

CnocoOsl osTy4eHuss aMUHOKHUCIIOT.
AMUHOKHUCIIOTHI KaK aM(OTepHBIE
OpraHUYECKUE COCAMHEHUS,
paBHOBECHSI B pacTBOpax
aMHHOKHCJIOT.

CBoMCTBa aMHUHOKHCIIOT:
KHCIIOTHBIC M1 OCHOBHBIC CBOMCTBA;
AIMIMPOBAHNE AMUHOTPYIIIIHI;
sTepuduKaIys; peakiuu ¢
a30THCTOM KHCIIOTOI.
KauecTBeHHbIe peakinu Ha
AMUHOKHCIIOTBI C TUIPOKCHIOM
meau (II), auarugpunom, 2,4 -
TUHUTPOPTOPOEH30IOM.
Crnenunpuyeckue Ka4eCTBEHHbBIE
peaKkIy Ha apOMaTHIECKUE U
TFeTEPOLUKINYECKUE aMUHOKUCIIOTHI
C KOHIIEHTPUPOBAHHOW a30THOM
KHCIIOTOM, Ha IIUCTEHH C alleTaToOM
ceunua (II). buonornueckoe
3HA4YCHHUE O-aMUHOKHUCIOT. O0macTu

Xapaktepu3oBaTh (YHKIIHH, 00JIaCTH
MPUMEHECHUS aMUHOKHUCIIOT ¥ UX
OMOJIOTUYECKYIO POJIb.

Hab6nronaTe neMoHcTpupyeMbIie
MaTepHaIbl




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
XapakTepucTHKa OCHOBHBIX BU/I0B o
4ecTBO eCTeCTBEeHHOHAYYHOH U
Tema ypoka OcHoBHoOe coepkaHue 10 TeMaM AeATeJIbHOCTH YYeHUKA .
yacos/ . N TeXHOJIOTH4eCKOM
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
MIPUMEHEHUSI AMUHOKHCIIOT.
JdemoncTpanuu. O6pasis
AMUHOKHCIIOT
1/121 | Ilentuasl [Tenrtunpl, ux crpoenue. [lentunnas | Xapakrepus3oBaTh CTPOECHUE U DNEeKTpOHHBIE Ta0IUIIBI U
CBA3b. AMUJHBIN XapakTep BAKHEUIINE XUMUYECKUE CBOMCTBA ILJIAKaThI
nentuaHoi cesasu. Cuares MHENTHIOB. Habop s MmonenupoBanust
MenTuAoB. [ uaponus nenTuaos OOBSCHIATH MEXaHU3M 00pa30BaHUS U CTPOCHHS OPTaHUYECKUX
XapakTep MeNTUIHON CBI3U BELIECTB.
2/ benku benku kak npupoaHbIe XapakTepu30oBaTh OIKH Kak DEeKTPOHHBIE TAOIUIIBI U
122,123 ouonoaumepsl. COCTaB U CTPOCHHUE | ITOJIMIIENTH/IEL. TJIaKaThI

OEJIKOB.

[lepBuuHas cTpykTypa GEIKOB.
XUMHYECKUE METO/bI YCTAHOBIICHHS
aMHMHOKHUCIIOTHOTO COCTaBa U
MOCJIeIOBATEIHHOCTH.
DepMEHTaTUBHBIN THIPOIIN3
6enkoB. Bropuunas cTpykrypa
O€JIKOB: O-CIUpalib, B-CTPYKTYpa.
TpernuHast u yeTBEpTUUHAS
cTpyKTypa 6enkoB. Jucynbhuansle
MOCTHKH ¥ HOHHBIE U BaH-Jep-
BaaJbCoOBHI (TUAPOGOOHEIE)
B3aUMOJCUCTBUA. XUMHUUYECKHE
CBOMCTBA OEJIKOB: THIPOJIU3,
JIeHaTypaIys, Ka4eCTBEHHbBIE
(1BETHBIE) peaKIK Ha OeNKH.
buonornueckue GpyHkuu OEiIKoB.

OmnuceIBaTh CTPOCHHUE U CTPYKTYPBI
Oenxa.

XapakTepHu3oBaTh GYHKLUHU, 00JIaCTH
PUMEHEHHS OEITKOB M UX
OMOJIOTUYECKYIO POJIb.

NnentuduuupoBaTh OEIKU C TOMOILBIO

KaueCTBEHHBIX PEaKIIUM.

HaGnronaTs 1 OnMcEIBaThL
CaMOCTOSITENILHO MPOBOIUMBIE
XUMHUYECKHE PEAKITUHU C IIOMOIIBIO
POJTHOTO SI3bIKA U S3BIKA XUMHH.
CoburoaTh MpaBwiia ¥ IPUEMBI
0e30macHoi paboThl ¢ XUMUYECKUMU
BelIeCTBaMH U J1a00paTOPHBIM
obopynoBaHueM

Ha6op mist MmoenupoBanus
CTPOEHUS OPTaHUYECKUX
BEIIECTB.




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
HeCTEO XapakTepucTHKAa OCHOBHBIX BH10B eCTecTBEHHOHAYHOMH B
qacon/ Tema ypoka OcHOBHOe cojiep:kaHHe 110 TeMaM AesiTeILHOCTH y4eHHKa TeXHOLOIHYCCKOil
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
JlaGopaTopHblii onbIT 12.
I{BeTHBIE peakuy OEIKOB
2/ CTpyKTypa HyKJIEMHOBBIX KUCIOT | HyKJIeHMHOBBIE KUCIIOTHI. XapakTepu30BaTh HYKJIEHHOBBIE ONeKTpOHHBIE TAOIULBI U
124,125 Hyxneo3zunel. Hykneotuasl. KHMCJIOTBI KaK IPUPOJIHBIE MTOJIUMEPBHI. ITaKaThl
HyxiienHoBbIE KMCIOTHI KaK OnuchIBaTh CTPYKTYphl HYKJIEMHOBBIX HaGop ans moaenupoBaHus
pupoaHbIe nosuMepsl. CocTaB u KHCJIOT. CTPOEHUSI OPraHUYECKUX
CTPOEHUE HYKJIEHHOBBIX KHCIIOT CpaBHUBATh CTPYKTYpBI OEIIKOB U BEIIECTB.
(AHK u PHK). I'mgponus HYKJIEMHOBBIX KUCJIOT.
HYKJICUHOBBIX KUCJIOT OmnucsiBate ctpoenue JJHK n PHK.
XapakTepru30BaTh BaKHEUIIINAE
XMMHUYECKHE CBOMCTBA HYKJICHHOBBIX
KHCJIOT
1/126 | Buonorudeckas pojb Ponp HyKJIIEMHOBBIX KHCIIOT B OnepupoBaTh NOHATUSIMH DJeKTpOHHBIE TaOIUIBI U
HYKJIEMHOBBIX KUCIIOT KHU3HEJEATEIIBHOCTH OPTraHU3MOB. «PEeTUTUKALMS, «TPAHCKPUIILIS, TTaKaThl
Oynkiuu JHK u PHK. «TPaHCIALUA», KKOMIUIEMEHTApHOCTY, | Habop i MoaenupoBaHus
KomMInemMeHTapHOCTS. «vatpuuHas PHK», «rpancnoprHas CTPOEHHS OPraHUYECKUX
T'eneTnueckuii Koz PHK», «pubocomuas PHK». BEIIIECTB.
OnuceiBate ¢pynkuuu JJHK u PHK.
PackpsiBaTh OMOIOTHYECKYIO POITH
HYKJIEMHOBBIX KUCJIOT
1/127 | Ipaktuueckas padota Ne 8. Pemenne kauecTBEHHBIX 3a7a4 Ha [TpoBoaUTH XUMUYECKUH 3KcTiepuMeHT | Habop XxuMudeckoit nmocyabl

«UnenTndukanus opraHuIIecKux
BEILIECTB)

pacro3HaBaHue
KHUCJIOPOJACOAEPKAIINX
OPraHNYeCKUX COCTMHEHUHN

M0 Pacrno3HaBaHHIO
KUCJIOPOACOAEPKALIMX OPTaHUYECKUX
COECTUHEHUH.

HabnronaTtes u onuceIBaThH
CaMOCTOSATCIBHO HpOBOJII/IMI)Ie OIIBITHI C
IIOMOUIBIO POJTHOTO SI3bIKA U SI3bIKA

Y PEaKTUBOB




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
4eCTBO XapakTepucTHKA OCHOBHBIX BH/I0B ecTecTBeHHOHAYHOM 1
qacon/ Tema ypoka OcHOBHOe cojiep:kaHHe 110 TeMaM AesiTeILHOCTH y4eHHKa TeXHOLOIHYCCKOil
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTay
XMMUH.
CoO:roath npaBuiia U NpUEMbl
0e301macHoi paboThI C XUMUIECKUMU
BEIIECTBAMHU U JIAOOPATOPHBIM
000pyI0BaHUEM
1/128 | O6o6IaroIee MOBTOPEHHE TI0 3a/1aHus IO COCTABJICHUIO CucremMaTH3upoBaTh U 0000MIATH DIEKTPOHHBIC TAOIUIIBI U
TeMaM «A30TcoaepxkKaliue u YpaBHEHM peakuuii ¢ yuacTueM MOJIy4EHHBIE 3HAHUS O CTPOCHHH, IUIaKATBhI
OMOJIOTUYECKH aKTHBHBIE a30TCOJIepIKAIINX U OMOJIOTUYECKH | CBOMCTBAX, MOJNyYCHUH U IPUMEHEHUH Ha6op ans mopenupoBaHus
OpraHUYEeCKUe BEIIEeCTBa» aKTUBHBIX OPTaHUYECKUX BEIIECTB. | a30TCOAEPIKALIMX U OMOJIOrMUYECKH CTPOEHUS OPraHUYECKUX
CocraBieHue ypaBHEHUH 110 AKTHBHBIX OPraHUYECKUX BEUIECTB. BEIIIECTB.
3aJJaHHbIM CXE€MaM IpeBpalleHuil. CocraBisaTh 0000IIAIOIINE CXEMBI.
PacdeTs! 1o XUMHUYECKUM [TpoBOIUTH pacyeThl M0 XUMUYECKIM
(dopMysaM BEIIECTB U ypaBHEHUsIM | (opMyJiaM BELECTB U yPaBHEHUSIM
XMMHYECKHUX PEaKIui XUMHUYECKHX pEeaKInid
1/129 | KonrposbHas pabota Ne 4 o reme | KoHTposb 3HaHHI 11O Teme OcymiecTBIATh TO3HABATEIbHYIO
«A3zoTcoaepxaue u «A3oTcoaepKale 1 OM0JIOTHYECKH | pedIIEeKCHIO B OTHOILIEHUH COOCTBEHHBIX
OMOJIOTUYECKH aKTHBHBIE aKTHBHBIC OPTaHWYECKHE BEIIECTBA» | TOCTHIKEHUH B MPOIECCE PELICHUS
OpraHUYecKUe BEIIECTBAY y4eOHBIX U ITO3HABATEIBHBIX 3a7a4
TEMA 7. BLICOKOMOJIEKVYJIAAPHBIE COEJJUHEHH A (8 u.)
1/130 | [onmmepsr OcHOBHbIE OHATHUS OnepupoBaTh NOHATUSIMH «MOHOMEDY, DNeKTpOHHBIE TAOIUIBI U

BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUIT: MOHOMED, TTOJIUMED,
CTPYKTYPHOE 3BEHO, CTETICHb
MTOJTUMEPHU3AITIH.

OCHOBHBIE CITIOCOOBI MOTYYEHHS
BBICOKOMOJIEKYIAPHBIX

COEMHEHUI: peaKInu

«IIOJIUMEP», «COTIOIUMED,
«CTPYKTYPHOE 3BEHO», «CTENEHb
HOJIMMEPHU3ALN», KIIOTUMEPHU3aLIUD»,
«TTOJTUKOHICHCALIUS.
XapakTepru3oBaTh peaKUN
MOJIMMEPHU3AIMH U TIOJMKOHIEHCAIlUN
KaK CIIocOOBI MOITY4YEeHHUS

IIJIaKaThI
Ha6op mist MmonenupoBanms
CTPOCHHS OPTaHUYECKUX
BEIIIECTB.




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
HeCTEO XapakTepucTHKAa OCHOBHBIX BH10B eCTecTBEHHOHAYHOMH B
qacon/ Tema ypoka OcHOBHOe cojiep:kaHHe 110 TeMaM AesiTeILHOCTH y4eHHKa TeXHOLOIHYCCKOil
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
MOJUMEPHU3ALH U BBICOKOMOJIEKYJIIPHBIX COCTUHEHUH.
IIOJIMKOH/IEHCALUH. OOBSCHATD CBSI3b CTPOCHUS MOJIUMEPA C
Conomumepusanus. Ctpoenue u €ro CBOMCTBAaMU
CTPYKTYypa IOJUMEPOB.
3aBUCUMOCTb CBOMCTB ITOJIUMEPOB
OT CTPOEHUS MOJIEKYJI
2/ [TonmumepHble MaTepuab Knaccudukanus nonumepos: Xapaktepu3oBaTh cBoiicTBa u3ydeHHblx | Komtekuus «Ilmactmaccs
131,132 IJ1aCTMACCHI (IUTACTUKH), MOJINMEPHBIX MATEPHAJIOB.
3J1aCTOMEPHI (Kay4dyKH), BOJIOKHA, OnuceIBaTh CBOWCTBA, CIOCOOBI
KoMI103uThl. COBpEMEHHBIE [IOJIyYEHUS U IPUMEHEHUS N3YUYEHHBIX
I1aCTMAcChl (IJIACTUKH) HOJIMMEPHBIX MAaTEPUAJIOB.
(MOAMATUIIEH, TTOJIUIIPOIIUJIEH, XapakTepu3oBaTh MOTPEOUTETBCKUE
MIOJINCTUPOI, TOJIMBUHUIIXIIOPU, CBOICTBA N3Y4YCHHBIX BEILIECTB
¢ropomacr,
NOJMUATUIEHTEpedTaNaT, aKpHl-
OyTaJiMeH-CTUPOJIbHBIN TUIACTHUK,
MOJTUKapOOHATHI).
TepMonnacTuyHbIE U
TEPMOPEAKTUBHBIE MTOJIUMEPBI.
®enondopmanbIeTuaHbIE CMOJIBI.
KomMmmo3utHble MaTepuansl.
[lepcrieKTHBBI HCTIOIB30BAHUS
KOMITO3UTHBIX MaT€pHAJIOB.
VYriemiacTuku
2/ [TonumepHsbIe MaTEpUAIBI Bonokna, ux knaccudukanus. XapaxTepus3oBarhb cBoiicTBa u3yueHHbIX | Komrekuus «BonokHa»
133,134 [IpupoaHble U XMMHUYECKHE MOJMMEPHBIX MAaTEPUAIIOB.

BOJIOKHA. MICKyCCTBEHHBIE U

OnuceIiBaTh CBOMCTBA, CIIOCOOBI




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
HeCTEO XapakTepucTHKAa OCHOBHBIX BH10B eCTecTBEHHOHAYHOMH B
wacos/ Tema ypoka OcHoBHOE coaepsKaHue 110 TeMaM AeATEILHOCTH yieHHKa TeXHONOIHICCKOi
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTa»
CHUHTETHUYECKUE BOJIOKHA. [IoHATHE O | MOIyYeHUS U IPUMEHEHMS U3yYCHHBIX
BHUCKO3€ U allETaTHOM BOJIOKHE. MOJINMEPHBIX MATEPHAJIOB.
[HonusdupHble U NOTMAMUHBIE XapakTepHu30BaTh MOTPEOUTEIBCKHE
BOJIOKHA, UX CTPOEHUE, CBOMCTBA. CBOWCTBA U3yUYECHHBIX BEIIECTB.
[IpakTHyeckoe UCIOIb30BaHUE HaGnronate 1 onuckIBaTh
BOJIOKOH. JIEMOHCTPUPYEMbBIE MaTepUabl U
Onactomepsl. [Ipupoassiii n OIIBITHI.
CUHTETHUYECKHI KayuyK. Pe3uHa u Ha6nronaTe u onuceBaTh
700HUT. [IpuMeHeHne noaMMepoB. JEMOHCTPUPYEMBIE U CAMOCTOSITEIIBHO
CuHTeTHYECKHE MJICHKU. IIPOBOAMMBIE XUMUYECKUE PEAKIIUU C
MemOpanbl. HoBble TexHOIOTUN IIOMOUIBIO POJHOTO SA3bIKA U S3bIKA
JAJIbHENIIIET0 COBEPIIEHCTBOBAHUS | XUMMH.
MIOJINMEPHBIX MAaTEPHAJIOB. CoO:roath npaBuiia U NpUEMbl
JdemoncTpanuu. O6pasis 6e30macHO pabOThl C XUMUYECKUMH
m1acTUKOB. Kostekuys BOJIOKOH. BEIIECTBAMHU U JIAOOPATOPHBIM
[TonukoHaEHC AN STUIICHTIIMKOS | 000py/I0BaHUEM
c TepedTanieBOi KUCIOTOM.
JladopaTtopHslii onbIT 13.
OTHoO1IEHNE CUHTETHYECKHUX
BOJIOKOH K pacTBOpaM KHUCJIOT U
menoyen
1/135 | I[NpakTtuueckas padora Ne 9. Pemrenne sxcriepuMeHTanbHbBIX IIpoBOAUTE XMMUYECKUN IKCIIEPUMEHT HaGop xumudeckoii mocyipl
«PacnozHaBaHue TIacTMacce) 3aJ1a4 Ha pacro3HaBaHUe IJIACTMACC | MO PaclO3HAaBAHUIO MJIACTMACC. U PEaKTHBOB
HaGnronate 1 onuchIBaTh
CaMOCTOSITEJIbHO MPOBOJMMBIE OIBITHI
1/136 | [IpakTrueckas padora Ne 10. Pemenue sxcriepuMeHTaIbHBIX ITpoBOANTH XMMUUECKUN IKCIIEPUMEHT

«Pacro3HaBaHHe BOJIOKOH

3a1a4 Ha PaCIIO3HABAHUC BOJIOKOH

110 pacCIioO3HaBaHHUIO BOJIOKOH.




HUcnoan3zoBanue

Konu- o0opynoBaHMs LEHTPa
4eCTBO XapakTepucTHKA OCHOBHBIX BH/I0B ecTecTBeHHOHAYHOM 1
qacon/ Tema ypoka OcHoBHoOe coepkaHue 10 TeMaM AesiTeILHOCTH y4eHHKa TeXHOLOIHYCCKOil
(Ha ypoBHe y4eOHBbIX AelCTBHI) N
Ne ni/m HanpasBJyieHHOcTel «Touka
pocTay
Habnroate u onuceiBaTh
CaMOCTOSITEIILHO IMPOBOIUMBIC OIIBITHI C
MOMOIIBIO POJHOTO SA3bIKA U S3bIKA
XUMHH.
CobmroiaTh mpaBuia U IPUEMbI
6e30macHOM paboThl ¢ XMMHUYECKUMU
BellecTBaMH U J1a00paTOPHBIM
000py1I0BaHUEM
1/137 | BakIr0UUTEIIbHBINA YPOK O6o0maroiee MTOBTOPEHUE 10 O00011aTh 3HAHUS U JI€IaTh BBIBOJEI O DNEeKTPOHHBIC TAOTUIIBI U
Kypcy «OpraHndeckas XHMHsD 3aKOHOMEPHOCTSIX U3MECHCHUW CBOMCTB | TUTAKATHI
OpraHUYECKUX COCTUHEHHI B Habop ns moaenupoBanus
3aBHCHMOCTH OT UX CTPOCHHUSI. CTPOCHHS OPTaHUICCKUX
OcymiecTBIATh TO3HABATENBHYIO BEIIIECTB.
pedaekcuio B OTHOIIEHUH COOCTBEHHBIX
JTOCTHIKEHUH B Mpoliecce perieHus
yueOHBIX M MTO3HABATENBbHBIX 33/1a4
3/ 138, | PesepBHOE Bpems

139,140




