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HOACHUTEJIbBHAA 3AIINCKA

PaGouast mporpamma cocTaBieHa JUIsl U3y4eHHsS Kypca «Xumus» ydamumucsa 10 kmacca

(mpodunbHBIA ypoBeHB) 0011c00pa30BaTEIBLHON CPEIHEH IIKOJIBI.
Pabowas mporpamMma pa3paboTaHa Ha OCHOBE aBTOpcKoi mporpammsl  E.I'.Pymsutic,
cooTBeTcTBytomel ~ PexepaabHOMYy  KOMIOHEHTY  TOCYJApCTBEHHOTO  CTaHgapTa  OOIIero
oOpa3oBaHus U JOMyHIeHHONH MUHHCTEpCTBOM oOpa3oBanus u Hayku Poccuiickoit @exepanun u
[Tpumepnoit mporpamMmbl  cpenHero (MOJTHOTO) o0mero odpa3oBaHus MO XUMHUH (TPO(UIHHBIHI
YpOBEHb), B COOTBETCTBUU C (penepanbHbIM KOMIIOHEHTOM TOCYAapCTBEHHOrO CTaHJapTa
OCHOBHOTO 00111€r0 00pa3oBaHus 110 XUMUHU, 0053aTEIbHBIM MUHUMYMOM COJIEPKaHUsI OCHOBHBIX
00pa3oBaTeNbHBIX MPOTpaMM, TPEOOBAHUSAMHU K YPOBHIO IIOATOTOBKH BBIITYCKHUKOB.

[Iporpamma mo xumum i 10-11 kmaccoB o0meoOpa3oBaTeIbHBIX YUPEKIACHUH SBISIETCS
JIOTUYECKUM MPOJOKEHUEM aBTOPCKOTO Kypca JJisi OCHOBHOM 1iKkoJibl. [loaTOMy OHa pa3zpaboTaHa ¢
omopoil Ha Kypc xumuu 8-9 kimaccoB. Pe3ympraToM 3TOro SBWJIOCH TO, YTO HEKOTOPBIE,
MPEUMYILIECTBEHHO TEOPETUUYECKHE TEMBI Kypca XUMUU OCHOBHOM IIKOJIBI PACCMAaTPUBAIOTCSI CHOBA,
HO y)Xe Ha 0oJjiee BHICOKOM, PaCIIMPEHHOM U YIrIyOJeHHOM YpOBHE. ABTOp JENIAaeT 3TO OCO3HAHHO C
Lenbl0  (OPMUPOBAaHUS IIEJIOCTHOM XUMHUYECKOW KapTHMHBI MHpa U i oOecredeHus
MIPEEMCTBEHHOCTH MEX/IYy OCHOBHOM M cTapiiel CTyneHsMH oOyueHus B 0011eoOpa3oBaTeNbHBIX
YUPEXKICHUSX.

Kypc derko penuTcs Ha JB€ 4acTH COOTBETCTBEHHO TojaMm oOydeHus: opranudeckyro (10
kimacc) u obmyro xumuro (11 wmacc). Opranmueckas xumus paccmarpuBaeTcss B 10 kimacce u
CTPOUTCSI C YYETOM 3HAHUH, MOJYYEHHBIX yJalllUMHCS B OCHOBHOU mikosie. [loatomy ee mzyuenue
HAYMHAETCA C IMOBTOPEHUS BAXKHEHIIMX TOHATHI OpraHu4eckod XHWMHH, PACCMOTPEHHBIX B
OCHOBHOM IIKOJIE.

[Tocne TOBTOpeHWs BAKHEWIIMX TIOHATHH paccMaTpUBAeTCs CTpOEHHWE W Kiaccuukaius
OPraHWYECKUX COEAVNHEHUM, TEOPETUYECKYID OCHOBY KOTOPOW COCTaBIIIET COBPEMEHHAsl TEOpUs
XUMHUYECKOTO CTPOEHUS C HEKOTOPBIMH JJIEMEHTAMH JJIEKTPOHHOW TEOPUU M CTEPEOXMMUMU.
JlornueckuM TPOJODKEHUEM BEIyIIeH HJIeW O B3aMMOCBS3U (COCTaB — CTPOCHHUE — CBOMCTBA)
BEILIECTB ABJIIETCS TeMa «XHMHYECKHE PEAKIMH B OPraHWYeCKOM XHMHHM», KOTOpas 3HAKOMHT
yyalxcs ¢ Kjiaccupukanueil peakunii B OpraHn4eckoi XMMHUH U JaeT NMPeACTaBICHUE O HEKOTOPBIX
MEXaHU3Max UX MPOTEKAHUS.

[lonydyeHHbple B MEpPBBIX TEMax TEOPETHUYECKHE 3HAHUS Yy4YalllMXCAd 3aTeM 3aKpeIUIIoTCS U
pa3BHUBalOTCS Ha OoratoM (aKTUUECKOM MaTepualie XMMHH KJIAaCCOB OPraHMYECKUX COCTUHEHHIA,
KOTOpbIE pPAacCMaTPUBAIOTCS B MOPAIKE YCIOXKHEHHS OT Oosiee MpOCThIX (YIJIEBOJIOPOAOB) A0
Haubojee cloXKHbIX (buonoaumepoB). Takoe MocTpoeHre Kypca MO3BOJIAET YCUIIUTh JIeAYKTUBHBIN
MOJXOJ K U3YYEHHUIO0 OPraHNYECKON XUMUHU.

H3yyeHue XuMuM B cTaplieil MIKoJIe HA NPOQPUIbLHOM YPOBHE HANIPABJIEHO HA JOCTHKECHHUE
CJIeYIOIMX HeJiei:

OCBO€HHE CHCTeMbI 3HaHUIi 0 PyHIaMEHTAIbHBIX 3aKOHAX, TEOPHSIX, PaKTaX XUMHUH, HEOOXOTUMBIX
JUIsl IOHMMaHUSI HAyYHON KapTUHBI MUDA;

OBJIAJICHHEe YMEHUSIMM: XapaKTEpPU30BaTh BELIECTBA, MaTEpHalbl M XUMHUYECKUE PEaKLUU;
BBITIOJIHATH JTA0OPATOPHBIE SKCIEPUMEHTHI; MPOBOJIUTH PacueThl MO XUMUYECKUM QopMmyrnaMm u
YPaBHEHUSM; OCYILIECTBIISATh MOUCK XMMHMUYECKOW HH(POPMALMU M OLEHUBATh €€ JI0OCTOBEPHOCTD;
OPUEHTUPOBATHCS U MPUHUMATH PEIICHUS B IPOOJIEMHBIX CUTYAIHX:

Pa3BHTHe IT03HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce
W3Y4EHHUs XMMHYECKON HAyKU U €€ BKJIa/a B

TEXHUUYECKUH MPOTPECC UUBUIM3ALMH: CI0KHBIX U MPOTUBOPEUYMBBIX IyTEN Pa3BUTHUS UIEH, TEOPUI
Y KOHUEMIMN COBPEMEHHOW XUMUHU;

BOCIIMTAHUE YOEXJEHHOCTH B TOM, 4YTO XUMHMS — MOIIHBIH HMHCTPYMEHT BO3JEHCTBHS Ha
OKPY’KaIOILLYIO CPENY, U YyBCTBA OTBETCTBEHHOCTH 3a IPUMEHEHHE MTOJIyYEHHBIX 3HaHUN U YMEHUIL;
NpUMeHeHHe TOJYYeHHbIX 3HAaHMI M yMeHMil U1 Oe30macHO paboThl € BelecTBaMU B
nabopaTopuu, ObITY M Ha NMPOU3BOJCTBE; PEIICHUs MPAKTUYECKHX 3a]lad B MOBCEIHEBHOW JKU3HU;
MPENYNPEXKACHUS SBICHUH, HAHOCALIMX BpEeI 3J0pPOBbI0 YEJIOBEKA M OKPYKAIOLIEH Cpele;
MIPOBEICHUS HCCIIeI0BATENbCKUX paboT; CO3HATENBHOIO BBIOOPA PO (heccuu, CBA3aHHON C XUMHUEH.

OO0uey4eOHbIe yMEHNS, HABBIKH U CIIOCOOBI 1eSITeIbHOCTH



[IporpamMma mpegycmarpuBaeT GOPMHUPOBAHHUE Y YUAIUXCS OOMIEY4eOHBIX YMEHHIA M HABBIKOB,
YHUBEPCAIBbHBIX CHOCOOOB JEATEILHOCTH UM KIIOYEBBIX KOMIETEHIMWA. B sToM HampaBieHun
MPUOPUTETAMHU JIJIsi y4eOHOro mpeamera Xumus B cTapuieil mmKojle Ha NpoPHIBHOM YpOBHE
SIBJISIIOTCS: YMEHUE CaMOCTOSITEIbHO U MOTUBUPOBAHHO OPraHM30BBIBATH CBOIO TO3HABATEIBHYIO
NESTENBHOCTh (OT MOCTAaHOBKM LETU JO0 TMOJYy4YeHUs U OULEHKH pe3yibTaTa); MCIOJb30BaHUE
AJIEMEHTOB TMPUYUHHO-CIEACTBEHHOTO M CTPYKTYPHO-()YHKIIMOHATBLHOTO aHAlM3a; HCCIEIOBAHUE
HECJIO)KHBIX peaJbHBbIX CBSI3ed W 3aBUCUMOCTEH; OIpECIICHHE CYIIHOCTHBIX XapaKTEPUCTUK
M3y4aeMOTO 00BEKTa; CAMOCTOSITEIbHBINA BHIOOP KPUTEPHUEB ISl CPABHEHUSI, COTIOCTABJICHHUS, OLIEHKH
n Kiaccudukanyy 0O0BEKTOB; TOMCK HYKHOW WH(OpPMANUKA TO 3aJaHHOH TeMe B HMCTOYHHKAX
Pa3IMYHOTO THIIA; YMEHUE Pa3BEPHYTO 0OOCHOBBIBATH CYXKACHUS, 1aBaTh OIpPEIEICHUS, IPUBOINUTD
JIOKa3aTeNIbCTBA;, OOBSCHCHUE W3YUYCHHBIX IIOJIOKEHUH Ha CaMOCTOSATEIBHO TI0JOOPaHHBIX
KOHKPETHBIX MpUMeEpax; OIICHUBAHUE M KOPPEKTUPOBKA CBOETO MOBEJICHUS B OKpPYXKAIOIIEH cpeje,
BBITIOJTHEHUE B MPAKTUUYECKOU JACSITEIHPHOCTU U TOBCEIHEBHOM JKU3HU SKOJIOTHYECKUX TPeOOBaHUM;
WCIIOJIb30BAHUE  MYJIBTUMEIUNHBIX PECYpPCOB M KOMIIBIOTEPHBIX TEXHOJIOTHH I 00paboTKH,
nepeAadd, cucTeMaTu3anuu UHGOPMAIMK, CO3JaHus 0a3 JaHHBIX, MPE3CHTAIMU PE3yIbTaTOB TO-
3HABATEJILHOM U MPAKTUYECKOW NEATEIBbHOCTH.

MecTo npeamera B 6a3MCHOM y4eOHOM IJIaHe

CornacHo JEHCTBYIOIIEMY B IIIKOJIE y4eOHOMY IUIaHy M C Y4€TOM HaIpaBJIEHHOCTH KJjacca,
pabouas mporpamma mpeaycMaTpUBaeT CISAYIONINE BApUAHTH OPTaHU3AIMH MpoIlecca OOyIeHUs: B
10 xmacce mpenmnosiaraetcst ooydenue B oobeme 102 yacos, 3 yaca B Hee1o.

daxTosioruyeckass 4acTb MPOrpaMMbl BKIIIOYAET CBEACHHS 00 OpraHM4yecKuX BeEIEeCTBaXx.
VY4eOHbIi MaTeprall 0TOOpaH TakKUM 00pazoM, 4TOObI MOXKHO OBLIO OOBSICHUTH Ha COBPEMEHHOM M
JOCTYITHOM JUISl YYalIUuXCsS YpPOBHE TEOPETUUECKHE IOJIOKEHUS, M3ydaeMble CBOICTBA BEIIECTB,
XUMUYECKHE IPOLECCHI, TPOTEKAIONIUE B OKPYKAIOLIEM MUPE.

N3ydenne opraHnyeckoil XMMHM OCHOBAHO Ha ydyeHuu A. M. byriepoBa 0 XUMHYECKOM
CTPOCHUH BEIECTB. YKa3aHHbIE TEOPETHUECKHUE OCHOBBI Kypca MO3BOJISIIOT yJallUMCS OOBACHATH
CBOMCTBA M3y4aeMbIX BEILIECTB, a TaKkKe Oe30I1aCHO HMCIOJIb30BaTh TH BEIIECTBA M MaTepHajbl B
OBITY, CEIIbCKOM XO35HCTBE U HA IPOU3BOJICTBE.

B n3ydenun kypca 3HaUMTEIbHAS POJIb OTBOAUTCS XUMHUYECKOMY IKCIIEPUMEHTY: MPOBEICHUIO
IIPAKTUYECKUX DPAOOT M J1aOOPATOPHBIX OIBITOB, HECIOKHBIX HKCIEPUMEHTOB U OIMCAHHUIO MX
pe3yabTaTOB; COOMIOECHUIO HOPM U IIPAaBUJI IOBEJICHUS B XUMUYECKUX Ja00paTOpHsIX.

IIporpamma mnpexycmaTpuBaeT (GOpMHUpPOBAHME Y YdalIuxcs oOOIIeyd4eOHbIX yMEHUH W
HaBBIKOB, YHUBEPCAIbHBIX CIOCOOOB JEATEIBHOCTH U KIIOYEBBIX KOMIeTeHUui. B sTom
HalpaBJICHUU HOPUOPUTETaMHU I  ydyeOHoro mpenmera XuMHA B CTaplliedl  IIKoje  Ha
pO(UIBHOM YPOBHE SIBJIIIOTCS: YMEHHE CAMOCTOSITEIbHO U MOTUBUPOBAHHO OPraHU30BbIBATH CBOIO
[I03HABATENIbHYIO JIEATEIBHOCTh (OT IMOCTAHOBKM LIE€AM [0 IOJY4eHHsS U OLEHKU pe3yibTara);
UCIOJIb30BAHUE BJIEMEHTOB NPUYMHHO-CJIEICTBEHHOTO M CTPYKTYpPHO-()YHKIIMOHAJIBHOIO aHAJIN3a;
UCCIIE/IOBAaHUE HECIOXKHBIX pEaJbHbIX CBA3€M M 3aBUCUMOCTEH; OIpelesieHHe CYIIHOCTHBIX
XapaKTepUCTUK H3y4yaeMOIro OOBEKTa; CaMOCTOATENbHBIM BBIOOP KpUTEpUEB JUI CpPaBHEHMS,
COIIOCTABJICHHUS, OLIEHKM M Kiaccu(uKanuu oObEKTOB; MOUCK HY)KHOH HMH(pOpMalMU MO 3aJaHHON
TeMEe B HMCTOYHHKAX Pa3JIMYHOIO THIA; YMEHHE pa3BEPHYTO OOOCHOBBIBATh CYKIECHHUS, /1aBaTh
oIpeieNieHus], IPUBOJAUTD JOKA3aTeNIbCTBA; 00bACHEHUE U3YUEHHBIX M0JI0KEHUH Ha CaMOCTOSTEIbHO
o/I00paHHBIX KOHKPETHBIX IpUMeEpax; OLICHMBAaHHWE M KOPPEKTUPOBKA CBOETr0 IOBEACHUS B
OKPY)KAIOILIEH Cpelle, BBINOIHEHHE B NMPAKTUYECKON AEATEIBHOCTH M IOBCEAHEBHOW >KM3HHU JKO-
JIOTUYECKUX TpeOOBAHMU;  HUCMOJIb30BAaHUE  MYJIbTUMEIUHHBIX PECYpCOB U KOMIIBIOTEPHBIX
TEXHOJIOTUH a7s1 00paboTKH, mepelnayd, cHUCTEMaTU3allud MHGPOpPMaluHU, CO3JaHMus 0a3 JaHHBIX,
IIPE3EHTALIMY PE3YIbTATOB 03HABATEIBHON U IPAKTUUYECKOH IEATEIBHOCTH.

1. TpeOoBaHusi K YPOBHIO MOATOTOBKH BBINNYCKHUKOB
B pe3yiabTaTe H3yueHHs] XHMUH HA PO UILHOM YPOBHE YUEHHK T0JIKEH
3HATH/IIOHMMATDH
*  POlb XUMUU 8 eCHMeCmE03HAHUU, €€ CBS3b C IPYTHMMHU €CTECTBCHHBIMH HayKaMu, 3HAYCHUE B
KH3HU COBPEMEHHOTO O0IIECTBA;



sajicHellue Xumuyeckue NOHAmMUA . BEILIECTBO, XUMUUYECKUH DJIEMEHT, aTOM, MOJIEKYJa, UOH,
pauKai, aJuIOTPOIHS, HYKIHIbl H U30TOIIBI, aTOMHBIE S-, P-, d-OpOHTaIN, XUMUYECKAsl CBSI3b,
AIIEKTPOOTPHUIIATEIBHOCTh, BAJIEHTHOCTb, CTEIEHb OKUCJICHHUS, THOpHau3aius opOuTanei,
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, MOJIb, MOJISIpHAsI Macca, MOJIAPHBIN 00beM, BellecTBa
MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOI'O CTPOEHHUS, MEXaHHU3M PEaKLMU, YIJIEPOJHBIN CKEJIET,
(GyHKUMOHATBHAS TpPYIIa, TOMOJIOTHS, CTPYKTYpHass W MPOCTPAHCTBEHHAs HW30MEPHS,
WHIYKTHBHBIN 1 Me30MepHBbIH 3 dekThI, amekTpod i, Hykineoduia, OCHOBHBIE TUITBI PEaKIUi B
OPraHu4eCcKO XUMHH;

OCHOGHblEe meopuu XUMUN . CTPOSHUSI OPraHUYECKUX COEIMHEHUH (BKII0Yasl CTEPEOXUMHMUIO),
Knaccuguxkayuio u HomenKIamypy OpraHuuecKux COeNHEHUN;

npupoOHble UCMOYHUKU YTIIEBOJAOPOJIOB U CIIOCOOBI UX NIEpepaboTKu;

eeuecmea U mMamepuavl, WUPOKO UCNONb3yeMble 6 NPaAKmuKe. MUHEPAIbHbIE YI00pEHNUs,
MUHEpaJIbHbIE U OPraHUYECKUE KUCIIOTHI, IIEeJI0UH, YIIEBOAOPOIbl, (EHOJ, AaHUIIMH, METaHOJI,
9TaHOJ, JSTWICHIVIMKOJb, TJHMIEpUH, (QOpMalblerny], aueTalbJeruja, areTroH, TIJIIKO03a,
caxaposa, Kpaxmal, KjeTdaTka, aMHUHOKHCIIOTBI, O€JIKH, MCKYCCTBEHHBIE BOJIOKHA, Kay4dyKH,
IJIACTMACCHI, dKUPbI, MbUIA U MOIOILIME CPEJCTBA;

yMeTb

Ha3vleamp: N3yYCHHBIE BEUIECTBA 10 TPUBUAIBHOIN U MEXTyHApOIHON HOMEHKIIATYpE;
onpeodensams: BAICHTHOCTb U CTENEHb OKUCIIEHUS XUMHMUYECKUX DJIEMEHTOB, TUIl XMMHYECKON
CBSI3M, IMPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJl1, HM30MEphl M TOMOJIOTH, MPHHAJIEKHOCTD
BEIIECTB K PA3JIMYHBIM KJaccaM OpPraHMYeCKUX COEAMHEHUMH, XapaKTep B3aUMHOIO BIIMSHUS
aTOMOB B MOJIEKYJIaX, TUIIbI peaKUii B OpraHUYECKON XUMUHU;

XxXapakmepu3zoeamp: CTPOCHHE U CBOWCTBA OpPraHMYECKUX COEAMHEHUN (YIieBOJOPOJIOB,
CHUPTOB, (EHOJIOB, ANBIETUOB U KETOHOB, KapOOHOBBIX KHCIOT, AMHUHOB, aMUHOKHCIIOT U
YTJIEBOJIOB);

00BACHAMYB: PEAKIUOHHONW CHOCOOHOCTH OPraHMYECKHUX COCIUHEHHWHW OT CTPOSHHUS HX
MOJIEKYJT;

6bINONIHAMb XUMUYECKUI IKCHEPUMEHM RO: PACTIO3HABAHWIO BAKHEUIINX OPraHUYECKHUX
BEILIECTB; MOJYYEHUIO KOHKPETHBIX BELIECTB, OTHOCAIIMXCS K HW3Y4YEHHBIM Kjaccam
COCAUHCHUM;

npPo6oOUmMd: PacyeThl 10 YPABHEHUSAM PEAKIIUI;

ocyuiecmenams: CaMOCTOSITENIbHBIA TOUCK XMMHUYECKOM HH(OpMalnuyd C HCHOJIb30BaHUEM
pPa3IMYHBIX MCTOYHHKOB; HCIIOJIb30BATh KOMIIBIOTEPHBIE TEXHOJOTUMU s 00paboTKu u
nepenayd UHQGOpMAIMK U ee TPEACTaBICHUS B PA3INYHBIX QopMax.

HCMO0JIb30BATH NPHOOpPEeTeHHbIe 3HAHUA M YMEHHSI B PAKTUYECKOM 1eATeJIbHOCTH 1
IOBCEIHEBHOM KU3HM JIf:

1.

wmn

o

~

MOHUMAaHMS TJI00ATBHBIX MPOOJIEeM, CTOSIIUX Iepe/l YEeIOBEYECTBOM: SKOJIOTHYECKHUX,
SHEPreTHYECKUX U ChIPbEBBIX;

00BSCHEHUS! XUMUYECKHUX SIBIICHU, MPOUCXOISAIINX B IPUPOJIE, OBITY M Ha MPOU3BOJICTBE;
9KOJIOTHYECKH IPaMOTHOTO TIOBEJICHUS B OKPYKaIOIIeH cpejie;

OIICHKH BIJIMSHUS XUMHUYECKOTO 3arps3HEHUS OKPYXKAIOIIEH Cpellbl Ha OpraHu3M 4YeJoBeKa U
Jpyrue KUBbIE OPraHU3MBI;

6e30macHoO# paboThI ¢ BellecTBaMH B TabopaTopuu, ObITY U Ha MPOU3BOJICTBE;

OIpe/ieJICHUsI BO3MOKHOCTHU MPOTEKAHUS XUMUUYECKUX MTPEBPAILICHUI B PA3IMYHBIX YCIOBUAX
Y OLIEHKH HUX TOCIIEICTBUIA;

pacrno3HaBaHUs U UASHTH(PUKAIIUN BaXKHEUIIINX BEIIECTB U MaTEPHUAJIOB;

KPUTHYECKOW OIICHKH JOCTOBEPHOCTH XMMHMUYECKOW HHQOpMAINK, TMOCTYMAMed u3
Pa3IMYHBIX UCTOYHUKOB.

2. Copep:xanue TeM y4eOHOr0 Kypca
Oprannyeckasi XuMust
10 kamace. 102 u/ron; (3u/Hen.)
Beenenue (5 yacos).



[Ipenmer opranudeckoil xumuu. OCOOCHHOCTHM CTPOCHHS M CBOWCTB OPTaHUYECKUX
COCIMHEHUH. 3HAYEHUE M POJIb OPraHUYECKOW XMMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M B JKH3HU
oOmectBa. Kpamkuii ouepk ucmopuu pazeumus OpeaHuyeckou Xumuu.

[Ipeanochliku co31anusi TEOPUU CTPOCHUS: TEOPHS PAJUKAIOB U TEOPHUS TUIOB, pabOThl A.
Kekyne, O. ®panknanna u A. M. ByrnepoBa, cve3 Bpauell u ecrectBoucnsitaresneil B r. llneiepe.
OcCHOBHBIE TIOJIOKEHHMSI TEOPUM CTPOEHUS OpraHudeckux coeauHeHuid A.M. Byrtneposa.
XUMHYECKOE CTPOCHHUE M CBOMCTBA OpraHMuYecKux BemiecTB. M3omepust Ha mpumepe H-OyTraHa u
n300yTaHa.

DNeKTpoHHOE 00JIako W OopOuTanmb, WX (GOPMBI: S- © p-. DIEKTPOHHBIE W AJIEKTPOHHO-
rpa¢pudeckue (GopMyIBl aTOMa yriiepojJa B HOPMAJIbHOM ¢ BO30YXIEHHOM COCTOSTHHSIX.
KoBanentHass xumuueckas CBsi3b U €€ PA3HOBHAHOCTU: 0- U m-. Bodopoownas cesasw. CpaBHEHUE
0OMEHHOTO ¥ JJOHOPHO-aKIENTOPHOTO MEXaHM3MOB 00pa30BaHNUsI KOBAJICHTHOH CBS3H.

[lepBoe BaleHTHOE COCTOSHHE — SP -rMOpUAM3AIMS — HA TPUMEpPe MOIEKYIhl MeTaHa U
JPYruX ankaHoB. BTopoe BaleHTHOE COCTOSHHME — Sp°-THOPHAM3AIMS — HA MPUMEPE MOJEKYIbI
sTHiIeHa. TpeThe BaJ€HTHOE COCTOSIHME — SP-TMOpUIu3alius — Ha MPUMEPE MOJIEKYJbI-alleTUIIeHA.
['eomeTpust MOJIEKYT PaCCMOTPEHHBIX BEIIECTB U XapaKTEPUCTHUKA BUIOB KOBAJICHTHOMN CBSI3U B HUX.
Mooenv T'unnecnu 013 00BACHEHUS B63AUMHO20 OMMAIKUBAHUS CUOPUOHBIX OpoOumanei u ux
PACNONI0NCEHUs. 8 NPOCMPAHCMBE C MUHUMYMOM dHEPRUU.

JdeMoHcTpanum.

Komnekuusi opraHnyeckux BENIECTB, MaTEpPUAIOB W u3aeauil u3 Hux. Mogemn mosiekyn CHa u
CHsOH; CoHz, CoHs u CsHs; H-Oyrana m m3o0yrana. BzammopeicTBue HaTpusi C 3TAaHOJOM H
OTCYTCTBHE B3aUMOJCUCTBHUS C JMATUIOBBIM ddupom. Kosmekius mnoauMepoB, MPUPOIHBIX H
CUHTETUYECKUX KaydyyKOB, JICKapCTBEHHBIX IpenapatoB, kpacurtened. I[llapoctepkHeBble W
oobemubie Moaenu mosiekyn Ho, Clz, N2, H2O, CHa. lllapoctepsxkueBbie u 00bemubie Moaenn CHa,
CoHa, CoHa. Mooenw, 6vinonnennas uz 6030YUIHBIX UWAPO8, OEMOHCMPUPYIOWAsS OMMAIKUBAHUE
2UOPUOHBIX opOUmane.

Tema 1. CTpoenne u Kiaccupukaimusi OpraHuvYecKux coequHeHuii. (9 yacon)

Knaccudukanuss opraHMyeckux COEAWHEHUH 10 CTPOCHHMIO «YIJIEPOJHOTO CKEJeTay:
aIUKINYecKue (ajJKaHbl, QJIKEHBI, AJIKWHBI, aJKaJHWeHbI), KapOOIUKINYeckne (IUKIOATKaHbl U
apeHbl) U rerepouukianyeckue. Kinaccudukanus opraHMuecKux COCIUHEHHM MO0 (YHKIHNOHAIbHBIM
IpyIIaM: COUPTHI, GEHOJIbI, MPOCThIE 3(PUPHI, aTbAECTHAbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CI0KHbBIE
3¢huUpBHI.

Homenknarypa tpuBuanbHas, pauuonaipHas u MIOIIAK (IUPAC). ParmuonanbHas
HOMEHKJIaTypa Kak npeamectBeHHUK HomeHkIaTypbl MIOITAK. ITpuniuner o6pa3oBaHusl Ha3BaHUM
opranndeckux coenuuenui nmo MIOITAK: 3amenienus, pogoHa4aibHOM CTPYKTYphI, CTapUIMHCTBA
XapaKTEPUCTHYCCKUX TPy (aa(aBUTHBIA MOPSAIOK).

CrpykTypHas H30MepuUss U €€ BUJBL: H30MEpPHUS «YIJEPOIJHOTO CKEJIEeTa», H30MEepHs
MoJIOKeHUsT  (KpaTHOW CBA3M M (DYHKIIMOHANIBHOM  TPYNIBI), MEXKKIACCOBas H30MEPHUSL.
[IpocTpancTBeHHAs U30MEpUS U €€ BUbI: T€OMETpUUEcKas U ONTHYecKas. buonoeuueckoe snauenue
onmuyeckou uszomepuu. Ompadicenue 0cobeHHOCmel CMPOeHUs MONeKYIl 2eoOMempUYecKux u
ONMUYECKUX U30MEPOB 8 UX HAZBAHUSX.

JdeMoHCcTpanum.
OO6pasipl npeacTaBUTENeH pa3InYHbIX KIACCOB OPTraHUYECKUX COSTMHEHUHN U MIapOCTEP>KHEBbIC UITU
oObeMHBIE MOJeNUu MX Mojekyd. Tabmuiel «HasBaHue aqkaHOB W aNKWJIBHBIX 3aMECTUTENEH» U
«OCHOBHBIE KJIacChl OpraHnyeckux coeauHeHui». IllapocTepkHeBble MOJENM OPraHUYECKHX
COCIMHEHUH Pa3IMYHbIX KJIacCOB. MoJenn MOJIEKYJI H30MEPOB Pa3HBIX BUIOB U30MEPHH.
JlabopaTopHbIe ONBITHI.
1. U3rotoBiieHne MOJIeei MOJIEKYJ BEIIECTB — MIPEICTABUTEINIEH PA3IMUHBIX KIACCOB OPraHUYEeCKUX
COCIMHECHUN.

Tema 2. Peakuun oprannveckux coenHenuii (7 4acos)

[londartue o peakuuax 3aMelieHUsA. [aJoreHupoBaHUE alIKaHOB W apEHOB, IIEIIOYHOU
TUAPOJIN3 TAIOT€HAIKAHOB.

[lonarue o peakuusix NpucoeIuHEeHus. [ uapupoBaHue, TUAPOraIOreHupOBaHUE, rajJoreHUPOBaHUE.
Peaknuu nonvMepusanuu u NOJMKOH IEHCALIUH.



[lonsTe o0 peakuusx OTIIEIUIEHUS (IMMUHUpPOBaHUA). JlernapupoBaHue aJIKaHOB.
Heruapartauus cnupToB. JeruapoxiopupoBaHue Ha IpUMepe rajJoreHankaHoB. [loHsTue o Kpekunre
QJIKAHOB U JIENIOJIMMEPHU3aLMY [I0JIMMEPOB. Peakiinu nuzomepusanum.

Tomonumuueckuii  u  2emeporumuyeckuil  pazpovlé KOGANEHMHOU XUMUYECKOU  CBA3U,
0b6pazoeanue KOBANEHMHOU 853U N0 OOHOPHO-aKyenmopHomy mexanuzmy. Ilonstue o Hykieoduie
u snektpodmie. Kiaccupukanus peakuuid Mo THIy pearupyromux yacTuil (Hykjaeo(uibHbIE U
ANIEeKTPO(WIBHBIE) W TPUHLIUIY W3MEHEHHUS COCTaBa MOJIEKYNlbl. B3auMHOE BIMSHHE aTOMOB B
MOJIEKYJIaX OpraHmdeckux BemecTB. WHAykTuBHBIHN M Me3oMepHbId 3ddexrsl. [IpaBuio
MapkoBHMKOBA.

PacuerHbie 3a1auu.
1. BolunciieHue BpIX0/1a IPOAYKTa PEAKLIUU OT TEOPETUUYECKU BO3MOKHOTO.
2. KomOuHMpOBaHHEIE 3a/1a49H.
JdeMoHcTpanum.
B3peiB cmecu Merana ¢ xjopom. OGecuBeurBaHH€ OpPOMHON BOJIbI STHJIEHOM U al€TUIICHOM.
[Tonyuenue ¢enonodopmanpaerngHon cmoinbl. JlenmonuMepusanus mnosudTHieHa. [lonyuenue
oTWieHa W 9raHosa. KpekwHr kepocuHa. B3pelB rpemydero rasa. l'opeHue MeTaHa WU
MponaHoOyTaHOBOM cMecH (M3 ra3oBOM 3akuraiiku). B3pblB cMecH MeTaHa MM MPONaHOOYTaHOBOM
CMECH C KHCIIOPOJIOM (BO3IyXOM).

Tema 3. YrJieBoaopo/b (26 yacos)

[Tonsatue 06 yrieBomopoaax.

Anxanst. 'omonornyeckuii psa u obmas Gopmyna ankanoB. CTpoeHHE MOJIEKYJIbI METaHA U
Opyrux ankaHoB. M3omepus ankaHoB. Duiznueckue CBOWCTBA aJIKaHOB. AJIKaHbl B MPHPOJE.
[IpombInieHHble CHOCOOBI MOJYYEHHS: KPEKMHI alKaHOB, (QpPaKIMOHHAs NeperoHnka HedTu.
JlaGoparopHble crnocoObl MOMy4EeHHsS ajJKaHOB: cUHTe3 Bropua, aekapOOKCHUIMpOBaHHE COJIEH
KapOOHOBBIX KHCJOT, THAPOIM3 KapOuaa amoMuHus. Peakuuum 3amerieHus. ['opeHue ankaHoB B
pPa3IMYHBIX YCIOBHAX. TepMuueckoe pasziiokeHue aikaHoB. M3oMepuzanus ankaHoB. [Ipumenenne
aIKaHOB. MexaHu3M peakuuM paJuKaIbHOIO 3aMellleHus, ero craauu. lIpakTudeckoe
UCIOJb30BAHNE 3HAHUM O MeXaHHM3Me (CBOOOJHO-paJMKaibHOM) pEaklHUil B INpaBHJIaX TEXHUKU
0€301acHOCTH B OBITY M Ha MPOM3BO/ICTBE.

Anxenwt. 'omonornueckuii psia u o6miast hopmyna ankeHoB. CTpoeHHe MOJICKYJIbI ATHICHA U
IpYTUX aJIKeHOB. [30oMepusi alKeHOB: CTPYKTypHas W IpocTpaHCTBeHHas. Homenknarypa u
¢u3nyeckue cBoiicTBa ankeHOB. [losyuyeHMe STHIEHOBBIX YIVIEBOAOPOJOB U3  AJIKAHOB,
raJIOTCHAJIKAaHOB WU CHMPTOB. [lonspuszayus m-céA3U 6 MONEeKYIaX AIKeHO8 HA Npumepe nponeHd.
[Tonatue o006 wHAYKTUBHOM (+1) »>ddexkre HA npuMepe MOJIEKYIbl TporeHa. Peakium
IpUCOeIMHEHNs (TaloreHupoBaHKUe, THAPOraloreHUPOBaHKeE, ruapaTanus, ruapupoanue). Peakuuu
OKHUCJICHHS U TNOJMMEPU3alUU alKeHOB. [IpiMeHeHne ankeHOB Ha OCHOBE MX CBOMCTB. MexaHu3M
peakuuy 3IIEKTPO(UIBHOTO IPUCOCIAMHEHUsS K ankeHaM. OKucnenue aikenos 6 «MASKUXY U
«IACECMKUX» YCTIOBUAX.

Ankunwl. 'omonorndeckuit psa ankuHoB. OOwmas popmyna. CTpoeHre MOJIEKYJIbl alleTUIIeHa
U Jpyrux ankuHoB. M3omepus anknHoB. HOMEHKIIaTypa aleTUIIEHOBBIX yrieBoaopoaos. [lomyuenue
QJIKUHOB: METaHOBBIH M KapOuaHbIM cnocoObl. Pusnyeckue CBOMCTBAa alKUMHOB. Peakuuun
IPUCOEIMHEHNS: TaJOTeHUpPOBaHUE, THWIporajoreHupoBaHue, rujaparanus (peakuus Kydeposa),
rupupoBanue. Tpumepusanus auetuiieHa B 6eH3o0i. [lpumenenne ankuHoB. OKHCIEHHE AIKHHOB.
Oco0ble CBOHCTBA TEPMUHAIBHBIX aJIKUHOB.

Ankaouenwt. O0mas popmyna ankaaueHoB. CtpoeHue Mosekyn. M3omepus 1 HOMEHKIIATypa
ankanueHoB. duznueckue cBoMCTBA. B3auMHOE pacnolioskeHne m-CBA3€H B MOJIEKYJIaX aJlKaJuEHOB:
KyMYJIMPOBAHHOE, COMNpPSDKEHHOE, U30JupoBaHHOE. (OCOOEHHOCTH CTPOEHHsI  COMPSDKEHHBIX
aJIKaJJMCHOB, MX TOJydyeHHUe. Ananoeus 6 XUMUYECKUX CBOUCMBAX aNKeHO8 U AIKAOUEHOS.
[Tonmumepu3zanus ankagueHoB. HaTypanbHbIM M CHHTETHYECKMH Kaydykd. BynkaHuzanus kaydyka.
Pesuna. PaGoter C.B. JlebemeBa. OcoOEHHOCTM peakUil NPUCOEAMHEHUS K alKaJueHaMm C
COMPSDKEHHBIMU TT-CBA3SIMHU.

Huxnoankanwet. IlonsTHE 0 IUKJIOATKaHAX U MX CBOMCTBaX. ['oMonmorudeckuii psg u oomas
¢dopmyna numkioankanoB. Hanpspkenne mmkina B CsHe, CsHs m CsHio, xondopmarmmu CesHuo.
M3omepuss ULUKIOANKAaHOB (M0  «YIJEPOJAHOMY CKEJIeTy», yuc-, mpauc-, MEXKKIACCOBas).
XHWMHUYECKHE CBOMCTBA IMKJIOAJIKAHOB: TOPEHHUE, PA3JOKEHUE, pPaJUKAIbHOE 3aMELICHUE,
uzomepuzayus. OcoOble CBONCTBA HUKJIOMPONaHa, IUKI00yTaHa.



Apenvt. Ber3on kak npeacTaBuTens apeHoB. CTpoeHue MoIeKysbl 6en3zomna. ConpspkeHue -
cBsi3eil. M3omepus 1 HOMEHKIIaTypa apeHoB, UX noiaydenue. ['omonoru GeH3ona. Biusane 60koBO
[ENH Ha 3JIEKTPOHHYIO IUIOTHOCTh COMPSDKEHHOTO T-00JIaka B MOJIEKyJaX TOMOJIOrOB O€H30J1a Ha
npUMepe TOoJyojia. XUMHUYECKHE CBOMcTBa OeH3osia. Peakiuu 3aMemnieHus ¢ ydacTueMm OeH307a:
raJloreHUpOBaHNE, HUTPOBAaHWE W ankuWiupoBaHue. [IpuMeHeHne OeH307a W €ro TOMOJIOTOB.
Paouxanvnoe xnopuposanue 6enzona. Mexanuzm u ycio8us npogedeHuss peakyuu paouKkaibHO20
xnopuposanusi  b6enzona. Kamanumuueckoe eudpuposanue Oensona. Mexanusm — peakyuti
INEKMPOPUILHO2O 3aMEWeHUs: 2AI02EHUPOBAHUSL U HUMPOBAHUS OEH301a U €20 20MOJ0208.
CpaBHEHHE pEaKIMOHHOW CIOCOOHOCTH OCH30Ja MW TOJNyola B pEAaKUUsAX 3aMelleHUs.
Opuentupytouiee aelicrsue rpymnmnsl atoMoB CHz— B peaknusix 3aMeIleHHs] C y4aCTHUEM TOJIYoJIa.
Opuentantsl | u Il poga B peaknusx 3aMelieHHUs C y4acTHEM apeHoB. Peakiun OOKOBBIX LieTei
ATKUIIOEH30JI0B.

Ilpupoonvie ucmounuxu y2ieeodopooos. Hedthb W ee mpoMBIIUIEHHAs TepepadoTKa.
@paknOHHAas MEPEroHKa, TEPMUYECKUN U KaTAIUTUYECKUM KpeKUHT. [IpupoaHbIil ra3, ero coctas U
npakTHueckoe ucnosb3oBanue. Kamennsiit yronb. KokcoBanue xkameHHOro yrisi. [lpoucxoowcoenue
NPUPOOHBIX ~ UCMOYHUKOG  Y21e8000p0008.  Pupopmune, ankunuposanue u  apomamuszayus
He@pmenpooyKkmog. DKOJOTUYECKUE aCTEeKThl JAOOBIUM, MEPEepadOTKH U HMCIOJIb30BAHUS IMOJIE3HBIX
HCKOIIAEMBIX.

Pacyernble 3a1a4n.

1. Haxoxnaenwe MOJEKYIIpHON (OPMYNIBI OPraHUYECKOro COeAWMHEHUsT Mo Macce (00Bemy)
MIPOJIyKTOB CrOpaHUsI.

2. HaxoxeHue MoJieKymsipHO# (hOopMyJIbl BElIecTBa MO €r0 OTHOCUTENBHON MIIOTHOCTH U MacCOBOM
JI0JI€ JIEMEHTOB B COEIMHEHUSX.

3. KomOuHMpOBaHHBIE 3a1a9H.

JdemoHcTpauuu.

Komnexkuust «IIpupoaHbie UCTOUHUKH YTIIeBOAOPOJ0B». CpaBHEHHE MPOILIECCOB TOpeHust HepTH u
npupogHoro raza. OOpa3oBaHue HE(PTSIHOW TUIGHKM Ha TOBEPXHOCTH Bojbl. Karamuthueckwuii
KpekuHT mapaduHa. PacTtBopeHue mapadguHa B OEH3WMHE M HCIApPEHUE PACTBOPUTENS W3 CMECH.
[InaBnenue mnapadguHa U ero OTHOUIEHME K BoJe (pacTBOpPEHHE, CpPaBHEHUE IIJIOTHOCTEH,
CMa4YuBaHHE).

[Tomyuenue MeraHa U3 arierata HaTpUs U TUAPOKCHIA HaTpusa. Moaenu MOJIeKysl aJTKaHOB —
mapocTepKHeBble U 00beMHbIe. ['OpeHre MeTaHa, MpornaHoOyTaHOBOM cMecH, MapauHa B YCIOBUSIX
n30bITKa M HeJocTaTka Kuciopona. B3pblB cMmecu MeraHa ¢ Bo3ayxoM. OTHOLIEHHE MeETaHa,
nponaHoOyTaHoBOM cMmecH, OeH3uHa, napaduHa K OPOMHOM BOJie U PACTBOPY IEepMaHTaHATa KaJUs.
B3peiB cMecu MeTaHa W XJI0pa, HHUIIMUPYEMBI ocBemeHneM. BoccranoBnenue okcuaa meau (II)
napaguHOM.

HlapocTep>kHeBblE U OOBEMHBIE MOJEIN MOJIEKYNI CTPYKTYPHBIX U MPOCTPAaHCTBEHHBIX
n3oMepoB ankeHoB. OObeMHBIE MOJENM MOJEKyn ankeHoB. [lomydeHwe »TeHa M3 3TaHOJIA.
Ob6ecuBeunBanre 3TeHOM OpoMHOI Bojbl. O0eciBedrBaHUE ATEHOM PacTBOpa MepMaHTraHaTa Kallus.
I'openue sTeHa.

[Tonyuenue amnerwineHa u3 kapOupa kanbuusa. Dusznueckue cBoiicTBa. BiaumopeiicTBue
arietTusieHa ¢ OpoMHOUM Bojoil. B3ammogeiicTBue ameruieHa ¢ pacTBOPOM IE€pMaHraHaTa Kallus.
I'openue anerunena. BzanmoeiicTBue aleTUIeHa ¢ paCTBOPOM COJIM MEJIU MK cepedpa.

Mogenu (mapocTep>kHeBble U 0ObEMHBIE) MOJEKYN alKaJWEHOB C Pa3IUYHBIM B3aUMHBIM
pacroyio)keHueM T-CBs3el. /Jenonumepuzayus xayyyka. Moaenu (I1apocTepKHEBbIE U 0OBbEMHBIE)
MOJIEKYJl aJKaJUEHOB C Pa3IUYHbIM B3aMMHBIM PACIIOJOXKEHHEM T-CcBsizell. Koaeynayus maeunozo
COKa KAYYYKOHOCO8 (MON0YAsl, 00YBAHYUKOB Ul (huKyca).

[apocTepsKHEBBIE MOJEINA MOJIEKYIT LIMKJIOATKAHOB U aJIKeHOB. OTHOLIEHHE LIMKJIOTEKCaHa K
pacTBopy MepMaHraHaTta Kanus 1 OpoMHOHN BOJE.

[lapoctepkHeBble U 0OBbEMHBIE MOJIETTH MOJEKYN OeH30J1a U ero roMosioroB. Paznenenue c
MOMOIIBIO JICIUTENILHOW BOPOHKM CcMecH OeH30J1-Boja. PacTBopeHne B OeH305ie pa3IMUHBIX
OpPraHMYeCKUX W HEOpPraHMYEeCKHX (HampHUMep, Cepbl) BELIeCTB. DKCTPAarMpoBaHUE KpacuTeled u
JPYrux BeUlecTB (Hampumep, ioaa) 6eH3010M U3 BoIHOTO pacTBopa. ['openue 6enzona. OTHOLIEHHE
OeH301a K OpOMHOM BOJIe M pacTBOpY NepMaHranata kanus. Ilogyuenne HuTpobeH3ona.

Komnexkuust «lIpuponHble MCTOYHHKM YriaeBoAOpoAoB». (CpaBHEHHE NPOLECCOB TOPEHMS
HepTH u mpuponHoro rasza. OOpazoBaHue HE(QTIHONW IUIGHKM HA TOBEPXHOCTH BOJBI.



Karanmutnueckuii kpekuHr mnapaduna. PactBopenme mnapadpuHa B O€H3MHE U HCIApEHUE
pactBopuTens u3 cMecH. [lnaBnenue napaduHa ¥ €ro OTHOIIEHHE K BOJE (pacTBOpEeHUE, CPABHEHUE
IUIOTHOCTEH, cMaunBaHue). Paznenenne cMecu OEH3MH-BOAA MTPU TIOMOIIH JICIUTEIBHOW BOPOHKH.
JlaGopaTopHble ONbITHI.
2. UsrotoBienue napadpuHuzupoBanHoii o6ymaru. 3. Ob6napyxkenue H20, caxu, CO2 B mpoaykTax
ropeHust cseuu. 4. M3rotoBineHue mojzenei ranoreHoankaHoB. 5. OOHapyxeHHE HENpeAeIbHBIX
coeMHEHUH B HedTenpoaykTax. 6. O3HakOMIIEHHE C 00pa3laMy MOJIUATUIICHA U TTOJIUIIPOTTUIICHA.
7. PacriozHaBanue 00pa3IoB ajJKaHOB U aJIKEHOB. 8. OOHapyKEHUE BOJIbI, CAXHU U YIJICKUCIIOTO ra3a
B IIPOAYKTaX TOPEHUS YIIeBOAOPOIOB. 9. M3roToBieHne Moeneil amkuHOB U X U30MEPOB.
10. Oznakomuienne c kosueknuei «Kayuyk u pesuna». 11. O3nakomienwe ¢ (U3NIECKUMHU
cBoiictBamMu  OeH3oma. 12. M3rotoBieHWe ¥ WCHOJB30BaHWE IMPOCTEHIIero mpubopa Uit
xpomarorpaduu. 13. PacmosznaBanme opranmveckux BemiecTB. 4. OmpeneneHue KadyeCTBEHHOTO
cocraBa mapaduHa wim Oenzona. 15. [Tomyuenue aneruinena u ero okucieHue pactsopom KMnOy
U OpOMHOM BOJOH.
IIpakTHueckue padoThl.
1. KauecTBeHHBIN aHAJIN3 OPraHUYECKUX COEAMHEHUH.
2. YTIIeBOAOPOIBI

Tema 4. Kucnopojacoaep:xauye yrieBoaopoabl (26 uacos)

Cnupmuer. CoctaB u Kkiaccubukanus couproB. M3omepuss cnupToB (I0JIOKEHUE
THJIPOKCHITBHBIX TPYIII, MEXKIIACCOBasl, «YIJIEPOTHOTO CKeneray). dusndeckne CBOWCTBA CIHUPTOB,
UX TojJydyeHue. MeXMOoJeKyasipHas BOJOpPOJAHAs CBs3b. OcobeHHOCMU 31eKMPOHHO20 CMPOeHUs.
MoneKkyn cnupmos. XUMUYECKHE CBOMCTBAa CIHUPTOB, OOYCIOBJICHHbIE HAIUYHEM B MOJIEKYJax
THJIPOKCHIIBHBIX TPyl 00pa30BaHWE aJKOTOJISITOB, B3aUMOJICHCTBHE C TaJOr€HOBOJOPOIAMH,
MEXMOJICKYJISIpHAsST W BHYTPUMOJICKYJSIpHAS  JIETUApATanus, dSTepuUKAIWs, OKHUCICHHE |
nerupupoBaHue cnupToB. OCOOEHHOCTH CBOIICTB MHOIOATOMHBIX cIUPTOB. KauecTBeHHas peakius
Ha MHOTOATOMHBIE CHUPTHI. BakHeilmume mnpeactaBuTenn cnupTtoB. DU3HOTOTHYECKOE IEUCTBUE
MeTaHoJIa ¥ 3TaHoJIa. AJIKOTOJIM3M, ero nocueactsus. [IpoduiakTuka ankoroiausma.

@Denonvt. Oenon, ero GU3NIECKUE CBOMCTBA M MOJydeHHE. XUMHUYECKHUE CBOMCTBa (heHoma
Kak ¢GyHKius ero crtpoeHus. KucnorHele cBoiicTBa. B3aumHOe BiIMSHHME aTOMOB U TPyNI B
MOJIEKYJIaX OpraHMYecKuX BellecTB Ha mnpumepe ¢enona. Ilonukonnencanus QeHonra ¢
dopmanpaerunoM. KauectBennas peakuuss Ha ¢enon. [lpumenenme denona. Kraccuguxayus
¢enonos. CpaBHEHUE KUCIOTHBIX CBOMCTB BEIIECTB, COJACPKAIIUX TMIPOKCUIBHYIO TPYIIITY: BODI,
OJIHO- ¥ MHOTOATOMHBIX CHHUPTOB, (GeHoNa. DrekmpoghunivHoe 3ameweHue 8 OeH30IbHOM KOJble.
[IpumeHeHne MPou3BOIHBIX PEeHoa.

PacuerHble 3aga4u. BoruncneHus 1o TepMOXUMHYECKUM YPaBHEHUSIM.

JdemoncTpauuu.

duznyeckue CBONCTBA dTaHOJa, mponaHoia-1 u O6yranona-1. IllapoctepxHeBble MOJEIN MOJEKYI
nzoMepoB ¢ MosekyasipubiMu  popmynamu C3HgsO u CsHi100. KonmuecTBeHHOE BBITECHEHHE
BOJIOpPOJIa U3 crnupTa HaTpueMm. CpaBHEHHE pEaKIUil TOPEHUS ATUIOBOTO U MPOMHUIOBOIO CIIUPTOB.
CpaBHeHHE CKOpPOCTEH B3aWMOJEWUCTBUSI HATpPUS C OSTAHOJIOM, TIPOMAHOIOM-2, TJIHIEPUHOM.
[Tonyuenue mnpoctoro s¢upa. Ilomyuenue crnoxuHoro sdwupa. IlomyueHue sTeHa M3 H3TaHOIA.
PactBopumocTh (heHONa B BoJe Ipy OOBIYHONM U MOBBIIICHHON Temmeparype. BoitecHenue Qenona
u3 ¢eHonATa HATpUsl YrolbHOUM KucioToi. Peakmus denona c xmopuaom sxenesa (III). Peakius
¢benomna ¢ popmManbIETHIOM.

IIpakTnuyeckune padoThl.

3. Criuptsl

Anvoezuodwvl. Kemonwi
CtpoeHne MOJIeKy albJeTU0B U KETOHOB, UX H30MepHUs U HOMEHKIaTypa. OCOOEHHOCTH CTPOCHUS
KapOOHMIBHOU Tpynnbl. Pusnmyeckue cBoiicTBa (hopMaslbleruaa U €ro romoJioroB. OTaenbHbIE
MPEJCTaBUTENIN aNbJCTHIOB W KETOHOB. XHMMHUYECKHE CBOWCTBA albJIETHUIIOB, OOYCIOBIIEHHBIE
HAJIMYMEM B MOJIEKYJie KapOOHMIIBHOW TpyNIbl aTOMOB (THAPHUPOBAHUE, OKUCIEHHE aMMHUAYHBIMU
pactBopaMu okcuaa cepedpa u ruapokcuaa meau (II)). KauectBenHble peakuuu Ha ajibJerHbl.
Peakius monukoHaeHcanuu ¢opmanpaeruaa ¢ GpenosomM. OCOOEHHOCTH CTPOCHUS M XMMHYECKHX
cBoiicTB keToHOB. HykineoduiabHOoe mpucoeanHeHne K KapOOHWIBHBIM COEAMHEHUSM. Bzaummnoe
8IUAHUE AMOMO8 8 MOJleKyaax. I anozenuposanue anboecuoo8 u KemoHo8 no UOHHOMY MEeXAHU3MY Hd
ceemy. Kauecmeennas peakyus Ha MemuiKenoHbl.



JdeMoHcTpanum.

lapocTepkHEBbIE MOJEIM MOJEKY1 albACTUIOB U HM30MEPHBIX MM KETOHOB. OKHCIEHUe
OeHzanbaeruaa Ha Bo3ayxe. Peakuus «cepeOpsHoro 3epkana». OKUCICHUE allbJETHIOB.
IIpakTHyeckue padoThI.

4. Anbneruibl U KETOHBI

Kapoonoevie kucnomur. CtpoeHue MOJIEKy KapOOHOBBIX KUCIOT U KapOOKCUIILHON TPYIIITHL.
Knaccugukanus 1 HoMeHKIaTypa KapOOHOBBIX KUCIOT. DU3nyecKre CBONCTBA KApOOHOBBIX KHCIOT
U UX 3aBUCUMOCTb OT CTPOEHMsI MOJeKyl. Kapbonosgvie kuciomsel 6 npupoode. buonocuueckasn pono
KapooHosvix kuciom. OOIKE CBOMCTBA HEOPraHWYECKMX W OPraHUYECKUX KHUCIOT. Brimsaue
YIII€BOJOPOTHOTO pajuKaia Ha CHIIy KapOOHOBOW KHCIOTHL Peakums srepudukanuu, ycioBusi ee
npoBefeHusl. XHWMHUYECKHE CBOWCTBAa HENpPEAETbHBIX KAapOOHOBBIX KHCIOT, OOYCIOBIICHHBIE
HAJIMYHEM T-CBS3M B MOJIEKyJe. Peaxyuu 31ekmpodunvho2o 3ameujenus ¢ yyacmuem OeH30UHOU
KUCTIOMb.

Cnoyxcnvte 3Ipupvr. CTpoeHUE CIHOXKHBIX dPUPOB. HU3omepus  cnodcuvix  3¢hupos
(«yenepoonozo ckenemay u medckiaccosas). HomeHknaTypa ciaoxHbIX 3¢upoB. OOpaTuMOCTh
peakuuu sTepuduKaluM, THAPOJN3 CIOXKHBIX 3pUpoB. PaBHOBecue peakuuu 3TepUPUKAUU —
ruposin3a; (pakTopsel, BAUSAOUINE Ha Hero. PelieHue pacdyeTHBIX 3a/ad Ha OINpeAeseHHE BBIXO0Ja
npoaykTa peakuuu (B %) OT TEOPETUYECKH BO3MOXKHOTO, YCTAaHOBJIEHHE (HOPMYIBI U CTPOCHHS
BEIIIECTBA M0 MPOJIYKTaM €ro Cropanusi (Wiv THAPOJIN3A).

Kupwr. Kupsl — cnoxxHble 3pupbl rHiepuHa U KapOOHOBBIX KUCIOT. COocTaB M CTPOEHUE
xupoB. Homenknatypa u knaccuduxanust xupoB. Macna. XKupsl B npupozae. buonornueckue
¢byHkuun xupoB. CBoicTBa kUpoB. OMbIIEHHE XKUPOB, MOTydyeHHEe Mblaa. OObSICHEHHE MOIOIINUX
CBOMCTB MbLIa. [ uapupoBanue xuakux xupoB. Maprapus. [loustue o CMC. O0bsiCHEHHE MOIOIIINX
cBoiictB Mbu1a 1 CMC (B cpaBHEHUH).

JdemoHcTpauuu.
3HAKOMCTBO ¢ (PM3MUECKHUMHU CBOMCTBAMH HEKOTOPHIX KAPOOHOBBIX KUCIOT: MypaBbHUHOM, YKCYCHOH,
MIPOTMMOHOBOM, MACIISTHOM, IIIaBEJIEBOM, TMMOHHOM, OJICMHOBOM, CTEApUHOBOM, OeH301HON. Bo3ronka
O0cH301HON KHCTOTHl. OTHOIICHHWE Pa3IMYHBIX KapOOHOBBIX KHCIOT K Boje. IlosryueHue mpusTHO
MaxHYyIIero cioxHoro s¢upa. OTHomIeHHe K OpOMHON BOJE M pacTBOpPY MepMaHraHara Kajus
MpeenbHON U HempenenbHOH KapOoHOBBIX KUCIOT. [lapocTep:kHEeBbIe MOAETH MOJIEKYI CIOKHBIX
3GUPOB M HM30MEPHBIX UM KapOOHOBBIX KHUCIOT. OTHOIIEHHE CIMBOYHOTO, MOJICOJHEYHOTO U
MalIMHHOTO MacJia K BOJHBIM pacTBOpaM OpoMa U repMaHraHaTa Kajusl.
JlaGopaTopHble ONBITHI.
16. PactBopenue riuiepuna B Boje. 17. Bzaumoneiicteue rimiepuna ¢ Cu(OH),, 18. Pektudukanms
cmecu Boaa — dtaHon (1-2 cramum). 19. B3ammopeiictBue ¢enosna ¢ pactBopoM menoun. 20.
PacnioznaBanue pactBopoB (eHonsTa HaTpuss U KapOoHaTa HaTpus (0apOOTa)k BBIIBIXAaEMOTO
Bo3ayxa). 21. BzaumonelictBue ¢eHosia ¢ OpoMHON BOJoW. 22. Pacro3HaBaHue BOJHBIX PacTBOPOB
¢denona u raunepuHa. 23. 3HAKOMCTBO C (PU3MYECKUMU CBOMCTBAMHU OTAENBHBIX MpEICTaBUTENEH
aNbJIETHJIOB U KETOHOB: alleTalbJerujaa, aleToHa, BOJHOTO PAacTBOPOB dopmanbiaeruaa. 24.
Oxucrnenne 3TaHona B dTaHanb. 25. Peaknus «cepeOpsiHoro 3epkanay. 26. OKucieHue ajabAeruoB
rugpokcuaom meau (I1). 27. Tlonyuenue deHonadopmanbaerugHoro noaumepa. 28. Baanmoneicteue
pacTBOpa YKCYCHO# KHCIOTHI ¢ MakHheM (1uHKOM), okcuaom meau(ll), ruapokcuaom sxemesa(lll),
pacTBopoM KapOoHaTa HaTpus, pacTBOpoM cTeapara Kamus (mbiaa). 30. OTHOLIEHHE CIOXKHBIX
5¢uUpOB B BOJEC W OPraHMYECKUM BellecTBaM (Hampumep, kpacutensMm). 31. BriBeneHue >kxupHOTO
MATHA C TOMOIIBI0 CHOXHOTO 3dupa. 32. PacTBOpUMOCTH KHUPOB B BOJE M OPraHUYECKHUX
pactBoputensx. 33. Pacno3HaBaHMe CIMBOYHOIO Macljia U MaprapuHa ¢ MOMOIIBIO MOJKUCIEHHOTO
teruioro  pactBopa KMnOs. 34. Tlomyuenwe wbuta. 35. CpaBHEHME MOIOIIMX CBOMCTB
xo3sicTBeHHOTo Mbl1a 1 CMC B 5kecTKO# BoJe.
JKCcnepuMeHTAIbHbIE 321a4H.
1. Pacmo3HaBanue pacTBOpPOB aieraTa HaTpus, KapOoHaTa HaTpusi W cTeapaTa HaTpus. 2.
PacnioznaBanue 06pasioB cIMBOYHOTO Macia u Maprapua. 3. [lomyuenue kapOOHOBOM KHUCIOTHI U3
Mbu1a. 4. [lomydyeHne ykCyCHOUM KUCTIOTHI U3 alleTaTta HaTpusl.
IIpakTnuyeckune padoThbl.
5. KapOoHOBBIE KUCITOTHI

Tema 5. YraeBoasl (9 uacos).
MoHo-, 1u- 1 nonucaxapuasl. [IpeacraBurenu Kaxa0u rpyIisl.



buonoruueckas posb yrieBogoB. VX 3HaueHneE B )KM3HU Y€JI0BEKa U OOLIECTBa.

Momnocaxapuosl. I'nioko3a, ee ¢puszndeckue cpoiictBa. CTpoeHHe MOJEKYIbl. PagHnogecus 6
pacmeope 2110K03bl. 3aBUCUMOCTb XHMUYECKHMX CBOMCTB TJIIOKO3bl OT CTPOEHMSI MOJIEKYJIBI.
Bsaumopneiicteue ¢ ruzgpokcupom wmenu (II) mpu xoMHaTHOM Temmeparype M HarpeBaHMH,
TepUUKALNSA, pEaKIHs «CepeOpsSHOro 3epKaja», THUIpUpOBaHHE. [IIOKO3a B  HpUpOeE.
buosornueckas posib raoko3bl. IIpumeHeHue MIIOKO3bI Ha OCHOBE €€ CBOMCTB. DpykTo3a Kak
nzomep TioKo3bl. CpagHenue cmpoenus MOAeKYl U XUMUYECKUX CBOUCME 2II0KO03bl U (DPYKMO3bi.
@Dpykmo3sa 6 npupooe u ee buoI02U4ecKas pob.

Jucaxapuowr. CtpoeHue aucaxapuaoB. BoccranaBinuBaroniue W HEBOCCTaHABIUBAIOIIUE
mucaxapunael. Caxaposa, JIaKTO3a, MallbTO3a, WX CTPOCHHE W OuoJormdeckas poJib. ['maponus
nucaxapuioB. IIpomblluieHHOE MOJTy4eHHE caXxapo3bl U3 MPUPOJIHOTO ChIPbSI.

Honucaxapuowvr. Kpaxman u uemnoios3a (CpaBHUTEIbHAsS XapaKTEPUCTUKA: CTPOCHUE,
CBOMCTBa, Ouonoruyeckas poib). Ouznyueckue CBONCTBA MOJUCAXapUI0B. XHUMHUYECKHE CBOWCTBA
nosnucaxapuaoB. 'maponus nonmcaxapunoB. KauectBenHas peakuus Ha kpaxmai. [lonucaxapuabl B
npupojae, uUx Ouonornyeckas poib. IIpumenenue nonucaxapuoB. VcKycCTBEHHBbIE BOJIOKHA.
B3anmMoelicTBrEe 11ETTI0I03bI ¢ HEOPTaHUUECKUMU U KapOOHOBBIMU KUCIIOTAMHU.

JdeMoHcTpanum.
OOpa3supl yrieBoJloB U W3Aenuil U3 HUX. B3aumopeiicTBue caxapossl ¢ ruapokcuaoM menu (I1).
[Tonyuenue caxapara KajibliUs M BbIJEJIEHHWE caxapo3bl U3 pacTBopa caxapara Kaiublus. Peakuus
«cepeOpsTHOTO 3epKayia» JUIsl TI0K03bl. OTHOLIEHHE PacTBOPOB caxapo3bl M MalbTO3bl (JIAKTO3bI) K
ruapokcuay meau (II) mpu HarpeBanuu. O3HakoMiIeHHE ¢ (PU3MUECKUMU CBOWCTBAMU LIEJUTIOJIO3bI U
kpaxMana. HaGyxaHue 1emironossl 1 kpaxmaina B Boje. [losryueHue HUTpaTa 1esIr0I03bl.
JlaGopaTopHble ONBITHI.
36. Os3nakomiieHHE C (DU3UYECKUMHU CBOWCTBAMHU TJIIOKO3BL. 37. B3anMoneiicTBHe TIIIOKO3BI C
Cu(OH), npu paznmuunoit Temmeparype. 38. KucrmoTblit ruaponu3 caxaposbl. 39. 3HAKOMCTBO C
obOpasmamu mosmmcaxapuaoB. 40. OOHapyXeHHE Kpaxmayia ¢ TOMOINbI0 Ka4eCTBEHHOW pPEaKIuu B
Mene, xyede, kieryaTke, Oymare, kiencrepe, Horypre, maprapuHe. 41. 3HAKOMCTBO ¢ KOJUICKITHEH
BOJIOKOH.
JKCNepUMEHTAIbHbIE 3a1a4H.
1. Pacno3naBaHue pacTBOPOB IJIIOKO3bI W IIMIepuHa. 2. OnpeneneHue HaIu4Yus KpaxMalia B MeJe,
xyebe, MaprapuHe.
IpakTuyeckue padboThl.
6. Yraesoapl. 7. UnenTudukanys opraHuueCKuX COSAMHCHUH.

Tema 4. A3orconep:xaniue coexnnenus (10 yacon)

Amunwt. CoctaB u cTpoeHre amMmuHOB. Kiaccudukanusi, nzomepust 1 HOMEHKJIaTypa aMHHOB.
Amudarnueckue amuHbl. AHWINH. [lonydeHrne aMUHOB: aIKUIIMPOBAaHUE aMMHaKa, BOCCTAHOBJICHHE
HUTpPOCOEIMHECHNI (peaknus 3uHUHA). DH3WYecKHe CBOMCTBA aMHUHOB. XHMHYECKHE CBOWCTBa
aMUHOB: B3aUMOJECICTBUE C BOJAOW M KUCIOTaMH. ['OMOJIOTMUECKHUI psii apOMAaTHYECKUX aMHHOB.
Ankunupoganue u ayuruposanue amunos. B3zauMHOe BIMSHHE aTOMOB B MOJIEKYJlIaxX Ha IpHUMEpE
amMMuaka, anu(aTuyecKux U apoMaTHYecKuX aMuHOB. [IprMeHeHre aMUHOB.

Amunokucnomer u o6enku. CoOCTaB U CTPOCHHE MOJIEKY]1 aMHUHOKHUCIOT. WM3omepus
AMUHOKHCIIOT. JIBOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX CBOMCTB aAMHUHOKUCIOT M €€ IPUYUHBI.
B3aumopeiicTBue aMHUHOKHUCIOT C OCHOBAaHMSAMH. B3anMoneicTBHUE aMUHOKHUCIOT C KHCIOTaMH,
obpaszosanue cnodxicHwvix 3¢pupos. OOpa3oBaHNe BHYTPUMOJEKYISPHBIX coslel (OUMOJISPHOTO HOHA).
Peakiusi mosiMKOHAEHCAIMM aMMHOKHCIOT. CHHTETHUYECKHE BOJIOKHA (KampoH, 3HAaHT W Jp.).
buonorudeckas posb aMMHOKHUCIIOT. [[piMEHeHNEe aMUHOKHCIIOT.
benku xak mpupoansie 6uononuMepsl. [lentuanas rpynna aTOMOB U MEeNTUIHAS CBs3b. [lenmTumsl.
benku. IlepBuuHas, BTOpUYHAS U TPETUYHAs CTPYKTYphl O€NKOB. XMMHUECKHE CBOICTBAa OEIKOB:
TOpeHue, JeHaTypalus, THIPOJu3, KadecTBEHHbIe (LIBETHbIE) peakiuu. buonornuyeckue QpyHKIMH
OenkoB. 3HaueHHe OenKOB. Yemeepmuunas cmpykmypa 0Oeikoe Kak azpezayus 0eIKo8vIX U
Hebenkosvix monexyn. I'mobanpHas npodiema OeIKOBOro rOJ0JaHus U IyTH €€ PeIeHHs.

Hykneunogvie kucnomepr. OOmumii 1iaH  cTpoeHHss HykineotuaoB. Ilonstue o
MUPUMHUJIMHOBBIX U IYPUHOBBIX OCHOBaHMSX. llepBHUuHasi, BTOpUYHAs U TPETUYHAs CTPYKTYPHI
moutekyasl JIHK. buonormueckas pons JIHK u PHK. I'ennas umxenepuss u OHMOTEXHOJIOTHS.
Tpancrennsie GOpMBI JKUBOTHBIX U PACTCHUH.

JdeMoHcTpanum.



®usnueckue cBoWcrBa MerwiamuHa. ['opeHume MerTwiamuHa. B3aumonelcTBue aHWIMHA U
METHJIAMHHA C BOJOW W Kuciotamu. OTHomieHWEe O€H301a W aHWIWHA K OpOMHOW BOJE.
OxpamvBaHue TKaHEH aHWIMHOBBIMH KpacutersiMu. OOHapyxkeHue (YHKIIMOHAIBHBIX TPYIN B
MOJIEKYJaxX aMHHOKHUCIOT. HelTpanmuzanuss menour amMUHOKUCIOTOW. HelTpanuzamus KucaoThl
aMHHOKHUCIIOTOH. PacTBOpenne u ocaxxnenne 6enkoB. [lenarypanus 6enkoB. KauecTBeHHBIE peakiuu
Ha Oenku. Mogenn monekynasl JJHK u pazmmunsix BumoB mozekyn PHK. OOGpasubl mpoaykToB
MUTaHUS U3 TPAHCTCHHBIX (OPM PACTCHUI U KUBOTHBIX; JICKAPCTB M MIPEIAPATOB, H3TOTOBICHHBIX C
MTOMOIIIBIO TEHHOW MHXKEHEPHUH.
JlabopaTopHble ONBITHI.
42. V3roToBiieHHE MIApOCTEP)KHEBBIX MOJETCH MOJIEKYJ M30MEpHBIX aMHHOB. 43. V3rotomieHue
Mozenel m3oMmepHbix Mojekyn cocraBa C3zH7NOz. 44. PactBopenume OenkoB B BOJE M UX
koarymsmus. 45. OOHapykeHue Oenka B KYpHHOM SIIIIe U B MOJIOKE.
IpakTHYyeckue padoThI.
8. AMUHBI. AMUHOKHUCIIOTBL. bemku

Tema 5. Buojioru4eckn akTHBHBIE OPraHHYecKue coeanuenus (8 yacon)

Bumamunwi. Ilonstue o BuramuHax. Mx kimaccudukanus u oOo3HaueHue. Hopwmel
notpebsenus BUTaMuHOB. BogopactBopumbie (Ha mpumepe ButamuHa C) U )KHUpOPACTBOPUMEBIE (Ha
npumMepe BuTaMruHOB A u D) Butamunsbl. [loHsiTue 06 aBUTaMHUHO3ax, TUIIEP- U TUTIOBUTAMUHO3AX.
[Ipodunaktruka aBuTaMrHO30B. OTAEITBHBIE TTPEACTABUTEN BOJAOPACTBOPUMBIX BUTaMUHOB (C, PP,
rpynnsl B) u skupopactBopumMbix BuTaMuHOB (A, D, E). Ix Gnonorudeckast poJib.

Depmenmot. llonstne o ¢depMeHTaX Kak O OHOJOTHUECKHX KaTaju3aTopax OeIKoBOM
MpUPOJIbl. 3HAYCHHE B OMOJIOTUY U TPUMEHEHUE B TpoMbIliuieHHOCTH. Kimaccudukamus GpepMeHToB.
OC0OEHHOCTH CTPOCHHS M CBOMCTB (DEPMEHTOB: CEIEKTUBHOCTHh U 3 (HeKTUBHOCT. OCOOCHHOCTH
CTPOCHHS M CBOMCTB B CPABHEHUHN C HEOPTaHWYECKUMH KaTaTN3aTOPAMH.

TI'opmonwi. TlonsiTHe 0 TOPMOHAX KaK OMOJOTMYECKU AKTHBHBIX BEIIECTBAX, BBHIMOIHSIOMINX
SHAOKPUHHYIO PEryJsLUI0 KU3HENESATeNbHOCTH opraHusmMoB. Kiaccudukanus TOpMOHOB:
CTepOUbl, MPOU3BOJHBIE AMUHOKHCIOT, MOJMUIENTUIAHbIE U OeIKOBble TOpMOHBL OTaeiabHbIE
MPEACTABUTENN TOPMOHOB: 3CTPAAMOJI, TECTOCTEPOH, UHCYJINH, aJpCHAIINH.

Jlekapcmea. llonsTre O JeKapcTBax KaKk XMMHUOTEPANEBTUYECKHUX Mpernaparax. [ pymmbl
JIEKapCTB: CynbhaMuapl (CTPENTONMI), AHTHOMOTHUKM (NMEHWIWUIMH), acnupuH. be3omacHbie
crocoObl  NMpUMEHEeHMs], JieKapcTBeHHble ¢opmbl. Kparkue ucTopuueckue CBEIEHUs O
BO3HUKHOBEHMHM W Pa3BUTHM XUMUOTEpanuu. MexaHu3M JEHCTBHS HEKOTOPBIX JIEKAPCTBEHHBIX
[penapaTroB, CTPOCHHE MOJIEKYJ, NPOTHO3UPOBAHME CBOWCTB HAa OCHOBE aHAIM3a XHWMHYECKOTO
CTpoeHUsl. AHTHOMOTHKHM, HUX Kilaccu(UKalUs IO CTPOCHHUIO, TUIy M CHEKTPY JCHCTBUS.
JHucOakrepros. HapkoTuku, HapkoMaHus U ee MpopuIaKTHKA.

JdemoncTpaumu.
OO6pa3upl BUTaMUHHBIX npenapatoB. [lomuBuramunsl. Wimoctpauuu dotorpaduii >KMBOTHBIX C
paznuuHbIMU (hopMaMu aBUTaMHHO30B. CpaBHeHHE CKOpocTH pasznoxkenus H2O; mon neiictBuem
(depmenTa (katamasel) W Heopranmdeckux karanmzatopoB (KI, FeCls, MnO). Ilnakatr wim
KOJorpaMMa ¢ H300pakeHHEeM CTPYKTYPHBIX (GOpMyI 3CTpajauoiia, TECTOCTEpOHA, aJpEHAIIMHA.
BiaumopneiictBue agpenanuna ¢ pactsopom FeCls. benkoast mpuposa nHCynHMHA (LIBETHBIE PEAKIIUU
Ha Oenku). I[lnmakatel wiM Komorpammbl C (GopmylnaMu amuaa Cyiab(haHWIOBONH KHUCIOTHI,
TUTUapo(OIHEeBON KUCIOThI, OCH3WINEHUIMIUINHA, TETPALIMKINHA, [IeOTaKCUMa, aCITUPUHA.
JlabopaTopHbIe ONBITHI.
46. OOHapyxeHue BuUTaMMHa A B pacTuTenbHOM Macie. 47. OOGHapyxenue ButamuHa C B
s01ouHOM coke. 48. OOHapyxeHune BuTamMuHa D B jxenTke KypuHOTroO sifia. 49. @epMeHTaTUBHBIN
TUAPOIN3 Kpaxmasia noja jaeiictBueM amminasel. 50. Pa3nokeHue mnepokcuia BOJIOpOJa MOJ
nercTBueM Katanasbl. S51. JlelicTBue aeruporeHa3bl Ha METHJICHOBBIM cuHui. 52. HMcnbeiTaHue
pPacTBOPUMOCTH aJIpe€HANIMHA B BOJE U COJSHOW kucinoTe. 53. OOHapykeHHe acnmupuHa B TOTOBOU
JeKapcTBEeHHOU (hopMe.
IIpakTnyeckune padoThI.
9. leiictBre pepMEHTOB Ha pPa3IMYHBIC BEIIECTBA.
10. Ananu3 HEKOTOPBIX JIEKAPCTBEHHBIX IPENapaToB (acuprHa, MapaneTaMoia).

3. YueOHO-TeMaTHYeCKHi IUI1aH 3 4ac B Hegearo; Bcero 102 4.

YMK E.I'.Pyasuruc



HAUMEHOBAHUWE TEMbI

Bsenenue

Tema 1. Ctpoenue u
KJIaccu(UKaIus OpraHuIecKuX
COCIMHEHU .

Tema 2. Peakuuu opraHuueckux
COCIMHEHNH

Tema 3. YrieBoaopoibl

Tema 4.
Kucnoponconepxanme
YTIIE€BOA0POIbI

Tema 5.
VriaeBoasl

Tema 6.
A3oTcoepKaIme COeTMHCHMS

Tema 7. buonornuecku
AKTUBHBIC OPraHUYCCKHE
COEIMHEHUSI

O0001IeHrE U cUCTEMATU3 AU

Hrtoro

BCEI'O
YACOB

26

26

10

102

IIpakTHYyeckue U
J1abopaTopHbIe
padoTsbI

1.KauecTBeHHBINI
aQHAJIN3 OPTaHUICCKUX
COEIUHEHU.
2.Y1neBoaopo/ibl

3. CriupThl 1 HEHOITBI
4. Anpneruanl 1
KETOHBI

5. KapbonoBsie ku-
CJIOTBI

6. YriueBoasl

7. Unentuduxanuys
OpPraHUYECKUX CO-
eIUHEHUN

8. AMuHBL. AMUHO-
KHUCIOTHL. benkn

Oo6opynoBanue
Touxu Pocrta

[udposas
naboparopust 1o

XHUMHHN

[{udposas
naboparopust 1o

XHUMHHN

[{udposas
nmaGopaTopust o

XHUMHNU

[{udposas
nmabopaTopusi 1o

XHUMHNU

Oo6opynoBanne
Ka0MHeTa TEXHOJI0T 1}

HoyrOyk- lmr

Menuanpoexkrop-1 wr.

HoyrOyk- lmt
Menuanpoekrop-1 wr.

HoytOyk- lmt
MenuanpoekTtop-1 mr.

HoytOyk- lmT
MenuanpoekTop-1 mr.

HoytOyk- lmr
Menuanpoexktop-1 mr.

HoytOyk- lmr
Menuanpoexktop-1 mr.



5. KanenapHo-temarn4yeckoe mianuposanue. Xumus 10 kaacc npoguian

Ne | Kanen-papusie Tema, Tum ypoka, [Inanupyemsbie pe3yabTaThl Buagt TBopueckas, dopMBbl KOHTpOJIS,
ypoKa CpOKH pErHOHATBHBIN OCBOCHIE PEIMETHBIX 3HAHMH VI JeSITEIbHOCTH, HCCIIeIOBATENbCKAs
KOMITOHEHT, (6a30BbIE MOHSTHS) ¢dopma paboThI MPOEKTHAs
npodopreHTanus JIeSITeNbHOCTh
yyammxcs
BBenenue (5 yacon)
1 1 Hen Mecrto u poins IIpenmer oprannueckoit xumuu. | Llenenonaranue, Pabora c ITenarornueckoe
CEHT oprannueckoil Xumun B | OCOOEHHOCTH CTPOECHUS olpe/ieNIeHre TEMBI yPOKa, | Y4eOHUKOM. HaOII0/ICHHE,
CHCTeME HayK O CBOMCTB OpraHUYECKHX COEJU- aHasn3 0OBEKTOB JIEMOHCTp. Matep ($poHTaNBHBIN
MIPHUpPOJIE. HEHWH. 3HaueHue U poiib opra- orpoc
Ypok u3ydeHHs HOBOTO | HUYECKOW XHWMHH B CUCTEME
Marepuaia €CTECTBEHHBIX HAYK U B KHU3HU
obmectBa. Kpamxkuil ouepx
UCMOpUYU Pa36Umus.
OP2aHUYEeCKOU XUMUuu
2 1 Hex Teopus ctpoeHns Ilpennocbuiku co3manus YMeHne opraHu3oBaTh Pabora ¢ Coo0mienue o CaMOKOHTPOIIB,
CEeHT OpraHUYecKHX TEOPUU CTPOCHHUS BEIECTB: BBITTOJTHEHUE 3aIaHUH MOJIEIISIMH OpT. Teme WH/IMBUIYaIbHBIN 1
COEIMHEHU N paloThI IPEAIIECTBEHHUKOB, YUUTENSI COIIACHO BEILIECTB IpYIIIOBOH
A.M.bytieposa. paboter A.Kekyie u YCTaHOBJICHHBIM ITPaBIIIAM KOHTPOJIb
KoMOnHnpoBaHHBIIA O.DpanHKIaHa, yaacTue B paboThI B KaOuHETE
cwesne B r.11nelepe.
OCHOBHBIE [IOJI0KEHUS TEOPUH
ctpoenus A. M. bytnepoga.
XUMHUYECKOE CTPOEHHUE U
CBOMCTBa OpraHUYECKHUX
BeecTs. IlonsiTHE 0 romMonorun
u romosiorax. Mzomepus
3 1 Hex Ctpoenue aToma DNeKTpOHHOE 00JIaK0 B OpOH- Pa3BuTHE HaBHIKOB Pabora ¢ WNnnuBuayanbHbIiH
CEHT yriepoza. Tasb, UX GOPMBL. DIIEKTPOHHBIE | CAMOOLICHKU U Y4EOHUKOM. U TPYIIIOBOM
KomOunupoBaHHbIf U 3JIEKTPOHHO-TpadruyecKkue caMOaHaJIM3a. JEMOHCTp. Matep KOHTPOJIb
($hopMyIIBl AaTOMOB yriiepona B
HOPMAaJILHOM U BO30YKIIEHHOM
coctosiHusIX. KoBaneHTHas cBsI3b
U €€ Pa3HOBUIHOCTH (CHUIMa U
u- cBsA3b). OOpa3oBaHue
monekys1 Ha, Clo, N, HCI, H20,
CHa, C2H4, CoH2
4 2 "Hen Banentnsie cocrosaus | IlepBoe BanenTHoe coctosiHue — | dopmupoBanue PabGora ¢ ®poHTaIBHBIN
CEHT aToma yrieposa. (sp®-rubpumsaiis) Ha MPUMeEPE | OCO3HAHHOTO H MOZEJSIMH OpT. KOHTPOJIb
KomOunupoBaHHbIi MOJIEKYJI METaHa M JTaHa. J00OpOXKENaTeNnbHOro BEILIECTB




Bropoe BaneHTHOE cOCTOsIHHE
(sp* ruGpuaM3anus) Ha

OTHOILICHUS] K MHCHUIO
JPYroro 4eJ0BeKa.

5 2 "Hen BajieHTHBIE COCTOSHUS | IIPUMEPE MOJIEKYJIBI STHIIEHA. CocraBnare man pemenus | Padora ¢ Pemenue WNnnuBuayanbHbli
CEeHT aToMa yriepoja. Tperbe BaneHTHOE COCTOSIHUE - | mpobieMbl. PaboTas mo MOJIENISIMU OpT. 3aHMMAaTENbHBIX KOHTPOJIb
KomMOuHMpOBaHHBIH SP-TUOpUIU3aIs - Ha IPUMEPE JjiIaHy, CBEpsTh CBOM BCIICCTB 3ajga4
MOJIEKYJIbI alleTHIIeHA. JIeCTBUS € LENbIO U, IPU
I'eomerpust Mosekys 3TUX HEOOXOMMOCTH,
BEIIECTB U XapaKTepUCTHKA UCTIPABJISATH OMINOKH
BUJIOB KOBAJICHTHON CBSA3U CaMOCTOSTENBHO.
Tema 1. CTpoenue u ki1accupuKanyus OpraHudecKux coenHeHuil. (9 yacoB)
6/1 2 Hen Knaccudukamms Knaccudukamus opranmueckux | CpaBHeHHe, aHAN3, PaGora c CaMOKOHTpOIIB,
CEeHT OpPraHUYecKUX COEIMHE- | COEIMHEHHI MO CTPOSHHUIO HaOIoIeHe Y4EeOHHKOM. WHIUBUAYATbHBIA U
HHUM. YIJIEPOIHOM NN : ALUKINYEC- JIEMOHCTp. MatTep IpyIIIOBOM
Ypok u3ydeHus HOBOro | Kue, IUKINYECKHE, Pa3BETBIICH- KOHTPOJTb
Marepuaia Hble, Hepa3BETBIEHHBIE; TI0 THITY
aTOMOB B IIEMH; 110 HATWYHIO WITH
OTCYTCTBHIO KPaTHBIX CBSI3€H; MO
0COOEHHOCTSIM 3JIEKTPOHHOTO
CTPOEHHUSI.
7\2 3 Hex Knaccuduxamms Knaccudukanms opranndecknx | YMEHUE OpraHUu30BaTh Pabora ¢ WNHnuBunyanbHbIN
CEHT OPraHUYECKUX COEIUHE- | COCAMHEHMH 10 (PyHKINOHAIb- BBINOJIHEHUE 3alaHUH MOJIEJISIMU OpT. U TPYIIIOBOM
HUH. HBIM I'PYIIaM: COUPTHL, GEHONBI, | YUUTEINs COrJIaCHO BEIIECTB KOHTPOJIb
AIMUHHCTpaTHBHAS IIpOCThIE 3(PUPBL, alIbAETUAbI, YCTaHOBIJIEHHBIM ITPaBHUIIAM
KOHTpOJbHAs paboTa. KETOHBI, KAPOOHOBBIC KUCIIOTHL, | pabOTHI B KabUHETE
KoMOnHUpOBaHHBIIA CIIO’KHBIE S(UPEI
8\3 3 Hen Krnaccuduxanns Knaccudukanms opranmdeckux | YMEHHE OPraHH30BaTh PabGora ¢ WnnuBuayanbHbIN
CEHT OPraHUYECKUX COEIUHE- | COCAMHEHMH 10 (PyHKINOHAIb- BBINOJTHEHUE 3aJaHUN MOZETSIMU OpT. U TPYIIIOBOM
HUH. HBIM IpyTIIIaM AMUAHBL, HU- YUUTEIS COTIIACHO BEIIIECTB KOHTPOJIb
KomOuaMpOBaHHBIHI TPOCOEANHEHUS, AMUHOKHCIIOTBL. | YCTAaHOBIIEHHBIM MTPaBHIIAM
Krnaccudukanus no paboThI B KabuHeTe
MOJIEKYJISIPHOM Macce:
MOHOMEPHI U IOJTUMEPBI.
9\ | 3wmen OCHOBBI HomenknaTtypa TpuBragbHas Pa3BuTHe HaBBHIKOB PaGora c Coobmienue 1o OpoHTaTBHBINA
CEeHT HOMEHKJIIATYPBbI ( ucropuueckas), CaMOOIICHKH H MOZEJSIMH OpT. TeMe KOHTPOJIb
OpPraHNYEeCcKHX palnMoHasbHas1, MeKIyHapoIHas | caMOaHaIHu3a. BEILIECTB
COETUHEHUN. HIOIAK. ITpuHuumet
KomOuHMpOBaHHEII COCTaBJIEHUS Ha3BaHUM
OpPraHNYECKUX COCTUHEHHH 110
10\5 4 gen OCHOBBI paloHaIbHON HOMEHKIIATYpE: dopMupoBaHue Pabora co WNunuBunyanbHbIN
CCHT HOMCHKJIATYPbI [POM3BOIHOC OT MPOCTEHIIETO OCO3HAHHOI'O U CXeMaMmu, KOHTpPOJIb
OpraHUYECKUX MpEACTAaBUTECILA pANa, J00OpOXKENaTeNnbHOro TabIMLIAMH




COCIIMHCHUM, a(aBUTHBIN MTOPSIOK OTHOIIICHUS] K MHCHUIO
KomOuHMpOBaHHBIH MIePEUYHCIICHUS 3aMECTUTEICH. JIPyroro yesoBeKa.
[TpuHIHITEI cOcTaBICHUS
Ha3BaHUI OPTaHUYCCKUX
COCIMHEHUN 110 HOMEHKJIAType
HIOITAK: BbIOOp TTaBHOM LIeMH,
CTapIIMHCTBO 3aMECTUTEIIEH.
11\6 4 Hen Wzomepus B Uzomepusi, GpyHKIIMOHABEHBIE CocraBnate 1aH pemenus | Pa6ora B mapax CocraBnenue [lemarornueckoe
CCHT OPraHUYECKOW XUMHUH U | TPYIIIBI B OPTaHHYECKUX npobaembl. Pabotast mo TEXHOJIOTMYECKOH | HaOmoaeHHe,
€€ BUBI. COCIUHCHUAX. 3aBHCUMOCTH IJ1aHy, CBEPATHL CBOH O CIMOYKH I/IH):[I/IBI/II[yaJH)HBII‘/II u
KomOuHMpOBaHHBIH CBOMCTB BEIIECTB OT JIEUCTBUS C LIETBIO U, IPU rpYIIOBOM
XUMHYECKOI'0 CTPOCHHA. HeO6XOJII/IMOCTI/I, KOHTPOJIb
CtpykTypHast H30MEpHUs U €€ UCIPABJIATH OIMIMOKH
Bujpl. [IpocTpancTBeHHAs CaMOCTOSTENBHO.
12\7 4 men N3omepus B n30Mepus U e€ BUJIBIL: DopMyIHpOBAThH Pabora ¢ @OpoHTaTBHBINA
CEHT OpPraHUIECKON XMW M | TEOMETPUUYECKAs U ONITHYECKasd. | COOCTBEHHOE MHEHUE U Y4EeOHIKOM, KOHTPOJIb
€€ BHU/IpBI. Bbuonorndeckoe 3HaueHHE OII- MTO3UITHIO, Ta0IMIIAMHI
KomOunanpoBaHHBIH THYECKOU M30MEPHHU. apryMeHTUPOBaTh U
KOOpJAUHUPOBATH €€ ¢
TO3UITUSMU NapTHEPOB
13\8 1 "HEn O06o061menne Kaccndukammst opranmdecknx | Pa3Butre HaBBHIKOB Pa6ora c WHmuBuIyanbHBIH
OKT cUCTeMaTHU3aLUs coenvHennii. Homenkiarypa CaMOOIEHKH U yIeOHUKOM, U TPYNIIOBOM
3HAHW TI0 CTPOEHUIO U | TPUBHAIIbHAS caMoaHaJn3a. TabIuuaMu KOHTPOITh
KIaccuuKanuu ( mcropudeckas), paruoHaIbHAL,
OpPraHUIECKUX mexaynaponHas MIOITAK.
COEIMHEHUI
14\9 1 "HEn O06o01menne u Kiaccudukanms opranndeckux | YMeHHE CTPOUTH Pabora B rpymmax OpoHTATHHBIHA
OKT CHCTEMaTH3AIINS coequHeHui. Homenkinatypa a3 dexTuBHOE KOHTPOJb
3HAHWM 10 CTPOCHUIO U | TPUBHUAJIbHAS B3aUMO/ICHCTBUE C
KIIacCHU(PHUKATIT ( mcropuyeckas), palluOHAIbHAS, | OMHOKITACCHUKAMH TIPH
OpPraHMYEeCKUX mexayHaponHas WIOITAK. BBIIIOJTHEHUH COBMECTHOM
COeTMHEHUH paboThI
Tema 2. Peakuun opraHu4eckKux coegfuHenui (7 4acoB)
15\1 1 "Hen Tuel XUMHYECKUX THUIbl XUMUYECKUX PEaKUUN B CocraBinats 1u1aH perienus | Pabora B mapax WNHnuBunyanbHbINA
OKT peaxmuii B opraHnyeckoi xumuu. Peaknimm | mpoGnembl. Paboras mo KOHTPOITh

OpPraHNYEecKON XUMHH.
Peakuu
MPUCOEANHEHNS U
3aMeILeHHS
KomOunupoBaHHbI#

paavKabHbIE U HOHHBIE.
[onsTHE 0 peakuusx 3amMere-
Husl. ['anorennpoBanue aJKaHOB
1 apeHoB, LIEJTOYHON THAPOIIN3
rajioreHasIkaHoB. [IonsTHE O
peaKusaX NPUCOSIUHEHUS.
['unpupoBanue, THIPOraNIoreHn-

IUIaHy, CBEPSTh CBOU
JICWCTBUS C LENbIO U, TIPU
HEOOXOIUMOCTH,
UCTIPABJIATH OIIMOKH
CaMOCTOSITEIBHO




16\2 2 Hen poBaHUe, TaJOrCHUPOBAHUE. DopMynupoBaTh Pabora ¢ [Tenarorudeckoe
OKT Tuner XUMHHCCKHIX Peakuuu nonumepusanuu u COOCTBEHHOE MHCHUE U YICOHUKOM, HaO0JII0/ICHHE,
peakiuim s nonukoHieHcauu. [lonstue o TIO3UIIHIO, TabIMIaMu WHIBUIYTbHBIA U
OpraHMYCCKOM XUMHH. | pheaxnpax oTmennenus. JIerna- | apryMeHTHpOBAaTh U TPYIITOBOH
Pearumn pupoBanue. [leruaparanus. KOOpJAUHUPOBATH €€ ¢ KOHTPOJIb
TIPUCOCINHCHITA 1 JleruapoxnopupoBaHue Ha MO3UIMSAMU TAPTHEPOB
3aMCIICHHS 5 TIpUMepe rajoreHaIKaHoB.
Kombunnposantit IToHsiTHE O KPEKMHTE AJIKAHOB.
17\3 2 Hen Peakiuu oTinenienus Peaxunu H30Mep?3aunn. Pa3Butne HaBBEIKOB Pa6ota B rpymmax OpoHTATHHBIH
OKT Y U30MEpHU3allnu. FOMOHHTqueCKHH W TETCPOIH- | canoOeHKH | KOHTPOJIb
KoMOuHMpOBaHHbIi THICCKHI PASPBIB KOBATICHTHON | ¢qy\10apammsa.
XUMUYeCcKoU cBA3U. [loHsATHE O
18\4 2 Hex Peakuuu oriienieHus HykieoQe 1 oMeKTpodre. Oco3HaBathb oTpedHoCcTh | Pabora ¢ Coo0rienue mno [Nemparoruueckoe
OKT Y U30MEpHU3alnu. B3aumHoe BIHAHHE 3TOMOB B Y TOTOBHOCTbH K YUCOHUKOM, TeMe HaO0JII0JICHHE,
KoMOnHnpoBaHHBIIMA MOJIeKyJIax op FaHquCKfIX caMo00pa30BaHUIO JIEMOHCTD. WHIUBUYJIbHBIA U
BEIIIECTB. I/IIEJIYKTI/IBHBII/I u ———
Me30MepHBIHN 3 (PeKThI. KOHTPOJTH
19\5 3 Hen PeaknimoHHbIe YaCTHUIIBI YMeHue CTpouTh Pabora ¢ OpoHTATHHBIHA
OKT B OpraHHYECKOU JIOTHYECKOE PacCyKICHHE, | yU4COHHUKOM, KOHTPOJIb
xumun. Bzanmuoe BKITIOYATOIIIee TabIunaMu
BITUSTHIE aTOMOB B YCTaHOBJIEHHE IPUIHHHO-
MOJIEKYIIe. CIIEJICTBEHHBIX CBA3EH
KoMOnHUpOoBaHHBIIA
20\6 3 Hen O06o0mIeHME U CtpoeHue u dopMynHpoBaTh Pabora B rpynmnax | Pemienue ®dpoHTaIBHBIN
OKT CUCTeMaTH3aIus KJacCU(pUKAINSI OPTAaHNYECKNX | COOCTBEHHOE MHEHHE H 3aHUMATENbHBIX KOHTPOITh
3HaHUH O CTPOEHUU U coelMHEHUU. TUIbl XUMUYECKUX | MTO3ULHUIO, 3a1a4
Kiaccuukanuy opra- | peakuuid. Mzomepus apryMEHTUPOBATh U
HUYECKUX COSAMHEHUH, KOOPAWHUPOBATH €€ ¢
XUMHYECKIX PEaKIIHsIX TTO3UIIVISIMU TTAPTHEPOB
B OpPraHUYeCcKOU
XUMUH.
KomOuHMpOBaHHEIH
21\7 3 Hen KonTponsnas pabora YMeHwue CTpouTh WNnnuBuayanbHbIiH
OKT Nel mo remam JIOTHYECKOE paccykIeHHe, KOHTPOITh

«CtpoeHnue u
KJIacCU(UKAIUS
OpPTaHHYECKHIX
COCIUHEHUN» U
«Peakn
OpPraHU4eCKUuX
COCIMHCHUI

BKIIIHOYArOmee
YCTAHOBJICHUC ITPUYIUHHO-
CICACTBCHHBIX CBsI3eit




Tema 3. YriieBogopoabl (26 uacoB)

22\1 4 Hen AJIKaHBI. IIpenenbHbIE YrIeBOA0POIb, Oco3naBatb notpedbHocts | Pabora ¢ Tekctom, | CooOmieHue, [lenarornueckoe
OKT Ctpoenue, nzomepus, ob1wast popMyIta, roMosoruyec- | ¥ TOTOBHOCTB K CpaBHCHUE MPEe3CHTALUN HaO0JII0/ICHHE,
HOMEHKJIATypa, Kast pasHOCTh, XHMHIECKOE caM000pa30BaHUIO WHIMBHAYATBHBI 1
ToTydeHAC H cTpoenune. KoBaneHTHBIE CBSI3U TPYIIIOBOH
(u3HMUecKre CBOMCTBA. 3 KOHTPOJIb
. B MOJICKYJIaX, Sp~ —THOpUIU3a-
KomOunupoBaHHbBI#
uus. M3omepus yriaepoaHoro
CKelera.
23\2 4 wen AJKaHEbI. CucreMaTuuecKkas Oco3naBath nmotpedHocTh | Pabora ¢ TexcroMm, | CooOrieHue, Ilemarorunueckoe
OKT Ctpoenue, nzomepus, HOMEHKJIATYPA. ONPECICHIE U TOTOBHOCTbH K CpaBHECHUE MPEe3CHTALUU HaO0JII0JICHHE,
HOMEHKJIATypa, MOEKYIAPHOI (hOPMYITBI caM000pa30BaHUIO WHMBHIYaTbHbIH 1
I HUE U IPYIITOBON
OMyHCHHE . ra3zo00pa3HOro yriieBoopoaa PYIIOBO
(uznyecKre CBOMCTBRA. . KOHTPOJIb
N I10 €ro IUIOTHOCTH M MaCCOBOM
KombOuanpoBaHHBIif
JIOJIN DIIEMEHTA.
24\3 4 yen XUMHUYECKHE CBOMCTBA | XUMHUYECKHE CBOICTBA: ®dopMupoBaHUE Pabora co OpoHTATHHBIHA
OKT AJIKAHOB. TOpEHUE, ralIoTeHUPOBAHUE, OCO3HAHHOI'O U cXeMamu, KOHTPOJIb
KoMOnHnpoBaHHBIIA TepPMHUYECKOE PasTIoKeHHE, JI0OPOKETATEIILHOT O TaOIUIIAMHI
JeruprupoOBaHre, OKHUCIIEHHE, OTHOMICHITA K MHCHIIO
JPYTOro YeNIoBeKa.
n3omepusanusa. MexaHuzm
P OrneHBaHME PE3yTHTATOB
peaxmuu 3amerenns. Peakuns CBOEI J1eTEIbHOCTH Ha
Bropua. ypoke
254 5 "Hen XyMIUecKie cBoiictea | XMMHUYECKUE CBOMCTBA: dopMupoBaHUe Pa6ora co OpoHTATHHBIH
OKT ATKAHOB. rOpeHue, raloreHuPOBaHUE, OCO3HAaHHOI'O 1N cXeMamu, KOHTPOJIb
KOMOMHHPOBAHHBIIIO | TEPMUYECKOE PA3IOKEHHUE, JI00pOsKeNaTeNbHOro TabmMIaMH
JeruaprupOBaHNe, OKHUCIIEHHE, OTHOIICHIT K MHCHIIO
JIPYTOTO YEeIIOBEKa.
n3oMepuzanus. MexaHusm
p OueHuBaHME PE3YIbTATOB
peaxuu 3amenienns. Peaknus CBOEI 1eATEIbHOCTH Ha
Bropua. ypoke
26\5 5 Hen AJKeHBI. HenpenenbHble yrieBoaopoab Oco3HaBath MOTPeOHOCTH Pabora ¢ Coo01renue o WNHnuBuayanbHbIN
OKT Crtpoenue, nzomepus, pAna STueHa (alKkeHsl), SP? — Y TOTOBHOCTb K YIeOHIKOM, TeMe Y TPYTIIIOBON
HOMEHKJIIATypa, THOPUAN3ANNS AIIEKTPOHHBIX caM000pa30BaHUIO JIEMOHCTP. KOHTPOITh
(hm3mueckue cBOCTBa, | opOuTanell yriiepoaHbIX aTOMOB,
MOJIy4CHHE 6 —1 m-cBszeld. M3omepust
KomOuHMpOBaHHBI YIIIEPOTHOTO CKEeTa U

MOJIOKEHHS TBOMHOM CBSI3H.
Homenknatypa.




I'eomerpuueckast usomepus.

27\6 5 Hen AJIKGHEL Henpenensubie yFHeBOIIOp(Z)I[LI YMeHue CTpouTh Pabora ¢ 3amuTa MpoeKTOB WunuBuayanbHbIi
OKT CrpocHue, usoMepys, psaa sTHIIeHA (aJIKeHbl), SP° — JIOTUYECKOE PaCcCyKICHUE, | yYCOHHUKOM, Y TPYIIIOBOM
THOPUAM3AINS SJIEKTPOHHBIX BKJIIOYAIOIIEE Ta0IUIIAMU KOHTPOJTh
HOMEHIAATYpa, opOuTanell yriiepoIHbIX aTOMOB, | YCTaHOBJICHUE IPUYUHHO-
(uznvecKre CBOKCTBA, N N
HoNyueHIe 6 —H m-cBszeit. M3zomepust CJIEJICTBEHHBIX CBS3eH
KomMOuHMpOBaHHBIH YIJICPOLHOTO cieeeta u
IOJI0XKEHHS JTBOMHOM CBSI3HU.
Homenknatypa.
I'eomerpuueckast U30MepHsl.
28\7 2 Hex . Peakuuu npucoenuHeHusl. AJIEKBaTHO HMCIIO/Ib30BaTh Pabora ¢ OpOoHTAIBHBIN
XnMHUYeCKHe CBOHMCTBA
HOs10 Peaxiuu OKHCIIEHUS U TTOIUME- | PEUb JUISI INIAHUPOBAHUS M | YICOHHKOM, KOHTPOJIb
?(Ji)lf\f[:ggfl‘l/IPOBaHHblﬁ py3auy aJIKEeHOB. HpI/IMeHUeHI/Ie pEeryJIsiiiuy CBOEr Ta0IUIIAMHI
aJIKCHOB Ha OCHOBE MX CBOMCTB. | JAEATEIbHOCTH
MexaHu3M peaxkiuu IEKTPo-
(PUIBHOTO TPUCOCANHEHUS K
ankeHaMm. OKHUCIIEHHE aJIKEHOB B
MSATKHX M KECTKUX YCIIOBHUSX.
IIpaBusio MapKOBHHKOBA.
29\8 2 Hen . Peakuuu npucoeIuHEHHMS. AJlIeKBaTHO HCHONL30BaTE | Pabora ¢ ®dpoHTaIBHBIN
XuMHYecKue CBOMCTBA
HOsI0 ATKCHOB Peakmuy OKHICIIEHUS | TTOJIUME- | PEUb JUTS IUIAHUPOBAHUSA M | YICOHHKOM, KOHTPOJb
) N pu3anuu ankeHoB. [IpuMeHeHne | peryssiuu cBoen TaOIMIIaAMHI
KomOuanpoBaHHBIH .
aJIKCHOB Ha OCHOBE MX CBOMCTB. | JAEATEIbHOCTH
MexaHu3M peakiuu IEKTPo-
(hUITEHOTO IPUCOSTUHECHUS K
ankeHaMm. OKHUCIIEHHE aIKEeHOB B
MATKAX M KECTKAX YCIOBHUSX.
IIpaBuio MapKOBHHUKOBA.
30\9 2 Hexn 006o001IeHHE 1 AJIKaHbI, aJKCHBI. Pa3BuTHE HaBBIKOB Pabora ¢ dpoHTaIBHBIA U
HO50 cHCTeMaTH3allHs Homenknatypa, uzomepus, CaMOOIIEHKH U YIEeOHUKOM, WHIBHTYaTbHBINA
3HAHHUH 10 TEMaM CBOIICTBA, TIOITy4CHHE, camMoaHaJIn3a. JIEMOHCTP. KOHTPOITh
«AJKaHBI» U IpUMEHEHNE
«AJIKEHBI»
31\10 | 3 men O06o06menne u YcraHOBIeHHE XUMAYECKOM Pa3BuTHe HaBHIKOB Pa6ora o Pemenune OpoHTaTBHBIA U
HO50 cHCTEMAaTH3allHs (hopMymBI BeliecTBa Mo CaMOOIIEHKH U o0pasiy 3aHUMATEIbHBIX WHIMBHTyalTbHBINA
3HAHHUH 10 TEMaM MAacCCOBBIM J0JIIM 3JIEMEHTOB U camMoaHaJIn3a. 3aJ1a4 KOHTPOITh
«AJKaHBI» U MIPOAYKTaM TOpEHUs
«AJIKEHBI»
32\11 3 Hen AJKUHEL Tl'omonoruueckuii pan aaKuHOB. VYMenue BeIIENATH TJIaBHOE | Pabora co WNHnuBunyanbHbIN
HOs50 Crpoenue, nuoMepus, Oo6mas dpopmyna. CtpoeHue B TEKCTE, CTPYKTYPHUPOBaTh | CXeMaMH, KOHTPOITh
HOMEHKJIATYpa, MOJIEKYIIBI alleTHUIICHA U IPYTUX | y4eOHBIN MaTepuan TaOIUIIaAMU

MOJIYUYCHHUC U

AJIKWHOB. I/IBOMepI/IH AJIKMHOB.




(usnveckre CBONUCTBA.
KomOunnpoBaHHBIH

Homenknarypa ankunos. Iomy-
YEHME AIKUHOB: METAHOBBIN U

33\12 | 3 men XuMHYecKre CBOMCTBa | KapOuaHbIi crocoObl. dusndec- | YMeHue CTpOUTH Pabora B mapax WnpuBuayansHbIi
HOSI0 AJIKUHOB. KM€ CBOMCTBa alKUHOB. Peakuuu | adexktuBHOEC U IPyIIIOBOU
KomOunupoBaHHbBI# MIPUCOETUHEHNS: TAJIOTEHUPOBA- | B3aMMOJEHCTBUE C KOHTPOJIb
HUE, TUPOTraloreHUPOBaHNE, OJTHOKJIACCHUKAMH TIPH
ruapartanus (peaxius Kydepo- BBIIIOJTHEHUHA COBMECTHOM
Ba), TuApupoBanue. Tpumepu- paboThl
3a1us alerusicHa B OCH301I.
OxucieHne anKiuHOB.
3013 | 4 Hen Aukaenst. Crpoere [ToHsiTHE O AMEHOBBIX Oco3HaBathb oTpedHoCcTh | Pabora ¢ Coo0rienue mno [Nemparoruueckoe
HOsIO Morekyst I/I?;OMTeI;I/ISI yraesoaoponax. Kayayk kax Y TOTOBHOCTH K yaeOHUKOM, TEME HaO0JII0JICHHE,
HOMeHKJI’aTypa. ’ MPUPOHBIA MOTUMED, Ero caMmo00pa30BaHHIO JIEMOHCTP. WHIWBHLya/bHBIA 1
. CTpOEHHE, CBOICTBA, TpyITOBON
KomOunupoBaHHbBIH
BYJIKaHU3AIIVISL. KOHTPOJIb
35\14 4 yen Xumuueckue cBoiicTBa | Peakuuu nprcoeanHeHus, YMeHue cCTpouTh Pabora ¢ 3ammTa MpoeKTOB OpOHTAIBHBIN
HOSI0 ankamueHoB. Kayayku. | momumepusanuu. OCOOCHHOCTH | JIOTUYECKOE PaCCYKIEHHE, | yU4eOHUKOM, KOHTPOJIb
Pe3una. peaKkuuii MPUCOETUHEHUS K BKJTIOYAIOIIEe Tabiumamu
KomOunupoBaHHbBIH aJKaJIUeHaM C COTPSHKEHHBIMH YyCTaHOBJICHUE TPUYHHHO-
n-cBs3siMU. ColtoTuMepu3anus CIIEJICTBEHHBIX CBA3EH
36\15 | 4 men uxmoankaHebl. ITonsTHE O MUKIIOANKAHAX M UX | YMEHHE CTPOUTH Pa6ora c WHmuBuIyanbHBIH
HOsIO Crtpoenue, nzomepus, cBoiicTBax. ['omonmoruueckuit JIOTHYECKOE PacCyXIeHHE, | PHCYHKaMH, KOHTPOITh
HOMEHKJIaTypa, psn u obmmas popmyia BKJTFOYATOIIICE cXeMamH,
CBOWCTBA IUKIT0aTKaHoB. M3omepust. YCTaHOBJIEHWE PUYMHHO- | TprOOpamMu
KoMOnHUpOBaHHBIIA XuUMHYECKHUE CBOMCTBA CJIEZICTBEHHBIX CBs3el
[UKIIOAJTKAaHOB: TOPEHHE,
pasmoxeHne, paIuKaIbHOe
3aMeleHrne, N30Mepu3alusl.
Oco0sIe cBolicTBa
[UKJIONIPOTIaHa, IUKII00yTaHa.
37\16 | 1 men [IpakTudeckas [IpaBuia paGoTs! B YMeHwue CTpouTh Pabora ¢ UccnenoBanue WNnnuBuayanbHbIiH
JIeK pabota Nel. nabopaTopuH. JIOTHYECKOE PacCyXKJIeHHE, | PHCYHKaMH, BBIJIaHHBIX KOHTPOITh
«KayecTBeHHBII KauecTBeHHbIl aHanu3 BKJIFOYAIOIIIEE cxemamy, BELIECTB
aHaJIN3 OPTaHUYECKUX | BEIECTB. YCTaHOBJIEHUE PUYMHHO- | TprOOpamMu
COCIIMTHEHUI». CJIEJICTBEHHBIX CBS3el
Y pOK-IPaKTUKYM
38\17 | 1 Hen ApomaTndeckue Apenbl. DneKTpoHHOE cTpoerne | Paboras mo miany, PabGora ¢ TekcTom, WnnuBuayansHeId
JIeK YTIEBOIOPOIBL. Monekynbl. ['oMonmoru 6eH30ma. | CBEpATh CBOM JISHCTBHS C CpaBHEHHE KOHTPOITh

CtpoeHne MOJIeKyIIbl
Oenzona. dusnyeckue
CBOMCTBA U CIIOCOOBI

W3omepus B psigy rOMOJIOTOB.
[Tonyuenune u npumMeHeHne
O€eH30J1a M €ro TOMOJIOIOB.

LENbI0 U, IPU
HEOOXOJUMOCTH,
HCTIPABJIATh OIUOKH




MOJY4EHUS apEHOB. CaMOCTOSITENBHO
KomMOuHMpOBaHHBIH
39\18 | I Hen ApomaTHdeckue ApeHEbl. DnektpoHHoe ctpoenre | Oco3HaBath moTpeOHOCTH | PaGoTa ¢ TekcToMm, ®dpoHTaTBHBIN
JIeK YTJIEBOIOPOIBI. MoJekynbl. ['omonoru 6en3omna. | ¥ TOTOBHOCTH K CpaBHEHHE KOHTPOITh
CTtpoeHne MoeKyJIbl Uzomepus B psay TOMOIIOTOB. camMo00pa30BaHUIO
ocnzona. ®usnueckne | [lomydeHue u npuMeHeHHE
CBOMCTBA U CIIOCOOBI OceH30J1a M €ro TOMOJIOTOB.
MIOJIY4EHHSI APEHOB. Xumuueckre cBoiicTBa OeH3oma:
KomMOuHMpOBaHHBIH peakiuu 3amenieHus (OpoMupo-
40\19 | 2 men Xivieckie croiicrsa | BATHC HUTpOBaHUe), npucoeau- | OcosHaBaTh morpedHOCT, | Pabota co Coo0riieHue, ®dpoHTaTBHBIN
JIeK 6 HeHus (Bozmopona, xjopa). B3a- | u roroBHoCcTh K cXeMamy, Mpe3eHTaIS KOHTPOJIb
eHzona. [I[pumenenne
KoMOuHupoBaHHbiii UMHO€ BJIMSIHAE aTOMOB B MOJIE- | CaM000pa30BaHUIO TaOJIUIIAMHU
KyJIe TONyoJa.
41\20 | 2 Hen Xumnueckue cpoiictBa 6eH3ona: | Oco3HaBarb noTpebHoCTh | Padora co Coobmienue, OpoHTaNBHBIN
JIeK Xymuaeckue ceojicrpa | PCAKIWMH 3aMCIICHUS (Opomupo- | ¥ TOTOBHOCTH K CXEMaMH, MIpE3EHTAL U KOHTPOJIb
BaHHE, HUTPOBAHMUE), IPUCOSAN- | caMO0Opa30BaHUIO Ta0IUIIaMHI
oensona. [Ipumenenne Henns (Bofoposia, x1opa). Baa-
KoMOnHnpOoBaHHBIIA ’ )
MMHOE BITUSIHHE aTOMOB B MOJIe-
KyJIe TOIIyoIa.
42\21 | 2 men I'emernyeckas cBsI3b CpaBHeHue cTpoeHus 1 cBoicTB | CocTaBisaTh IJIaH pemieHust | PaGora B mapax WHmuBuIyanbHBIH
JeK MEX]y KllaccaMiu MpeeNbHbIX, HeTPEeeNbHBIX U npobnemsl. Paboras mo KOHTPOITh
YTIEBOJOPOIOB. apOMaTHYECKUX YTIEBOJOPOJOB. | IUIaHy, CBEPATH CBOH
KoMOnHnpoBaHHBIIA B3auMocBs3b TOMOIOTHUECKUX JIEUCTBUSA C LIETBIO U, IPU
pAIOB HEO0OXOTMMOCTH,
HCIIPaBJIATEH OMTHOKH
CaMOCTOSATENHHO
43\22 | 3 men IIpuponnsie uctou- IIpupoaHslii ¥ NOMYTHBIH YMeHue CTpouTh Pabora ¢ Tekcrom, | Peximama BemectBa | MHnnBHIya bHBIH
JeK HUKH yTJIEBOAOPOAOB. | HE(TSIHOI ras3pl, X COCTaB U st dexTrBHOE CpaBHEHHE KOHTPOITh
Hed1b, mpupoaasrii HUCTOJIb30BAaHUE B HAPOJIHOM B3aUMO/ICHCTBUE C
ra3, KAMEHHBI yronb. | xo3sicTtBe. HedTs, ee coctaB u OJTHOKJIACCHUKAMMU MPU
N3yuyenue HOBOTO cBoiicTBa. @paKOHHAS IIEepe- BBIITOJIHEHUU COBMECTHOMU
Marepuaia ronka HepTH. KpekuHr u apoma- | paboTsl
TU3anus HeTEemTPOAYKTOB.
44\23 | 3 mex OxpaHa OKpyXaloIiel Cpepl. YMeHwue CTpouTh Pabora ¢ Tekctom, | Pexmama BemectBa | MHIWBHIya bHBIH
JEK IIpuponHbIe HCcTOY- OKTaHOBOE YHCIIO OEH3UHOB. s¢exkTuBHOE CpaBHEHHE KOHTPOIIb
HUKH yTraeBonopooB. | CrnocoObl CHUKEHHS TOKCHY- B3aMMOJIECHCTBUE C
HedTs, nmpuponHsrii HOCTH BBIXJIOITHBIX Ta30B aBTO- OJTHOKIJIACCHUKAMU TIPH
ra3, KAMEHHbIH yronb. | moOunelt. KokcoBanue kameH- BBIMOJTHEHUU COBMECTHOI
Wzydenne HOBOTO HOTO YTJIsl, TIPOTYKTHI KOKCO- padoThI
Marepuaia Banus. [IpobieMbl momydeHus
YKUJKOTO TOIUTHBA W3 YTJIAL..
45\24 | 3 men O06006m1eHre 3HaHnil o | Yrierogoponsl. [lonyuenue, YMeHue CTpouTh Pabora ¢ OpoHTATBHBIN




JIEK teme. [Tonroroeka k CBOICTBa, MPUMECHEHHE, 3¢ dexkruBHOE Y4eOHBIM KOHTPOJITh
KOHTPOJILHOM paboTe M30MEpHs U HOMEHKJIATypa. B3aUMOJICHCTBUE C MaTepHaioM
KomOuHMpOBaHHBIH Pacuernbie 3amaun OJTHOKJIACCHUKAMU IPH
BBITIOJTHCHUU COBMECTHOMN
paboThI
46\25 | 4 men [IpakTudeckas [IpaBwuia paboTsl B 1abopaTo- YMeHue CTpOUTh Patora ¢ Hccnenosanue dpoHTaTBHBIN
JIEK pabota Ne2, puu. IlpaBuia 6e30macHOCTH JIOTUYECKOE PacCyKJICHUE, | PUCYHKaMH, BBIJIaHHBIX KOHTPOJIb
«YTIEeBOIOPOIBDY. npu paboTe C SIKUMU, TOPIOYH- | BKJIFOYAOIIEE cXeMamy, BEIIIECTB
Y POK-TIpaKTHKYM MU ¥ TOKCUYHBIMH BEIIECTBAMU. | YCTAHOBJICHHE NPUYMHHO- | MPUOOpaMu
WnenTrdukanms opraHi4ecKux | CIEACTBEHHBIX CBsI3el
COeMHeHNH (3THJIeHa U METaHa)
47\26 | 4 Hen AJMHUHHCTpAaTHBHAA Paboras no miany, PaGora c [lemarormueckoe
JICK KOHTpOJIbHast pabora CBEPATH CBOM JICHCTBHS C pUCYHKaMHU, HaO0JII0JICHHE,
Ne2 o teme LENbIo U, IPU CXeMaMH, WHIUBUAYATbHBIA U
«YTIeBOI0pOABD). HEOO0XOINMOCTH, npubopamMu yo) 000 00):10)7¢
Ypok yuera u HCITPaBJISATEH OMTUOKH KOHTPOJIb
KOHTPOJISI 3HAHUM CaMOCTOSITEIILHO
Tema 4. Kucnopojacoaep:kaiue yrjieBoaopoanl (26 yacon)
48\1 4 Hen COupThI: COCTaB, ATOMHOCTB CITUPTOB. DJIEKTPOH- | YMEHHE aJIeKBaTHO Pa6ora c OpoHTATHHBIHA
TIeK KJIacCU(pUKAIUS H HOe cTpoeHne (HYHKITMOHATBHON WCIIOJB30BATh PEeYb IS YIEeOHIKOM, KOHTPOITh
M30MepHUsl CIHPTOB. rpynmsl. Bogopoanas cBs3b TUTAHUPOBAHUS U TabIuuaMu
Wzydenne HOBOTO MEX]ly MOJIEKYJIaMH, BIUSHHE €€ | PETYISAIUU CBOEH
Marepuaia Ha (U3NYEeCKHe CBOWCTBA CITUP- JIeSITEeTHHOCTH
49\2 3 Hen XuMH4ueckne CBOMcTBa | TOB. ['oMonoruueckuit psij mnpe- CocTaBisaTh IIaH Pabora co CooO1ienue 1o WHnuBunyanbHbINA
STHB MIpeaenbHbIX JENbHBIX OJJHOATOMHBIX CITHP- peIIeHHs TPOOJIEMBI. CXeMaMH, TeMe KOHTPOITh
OIHOATOMHBIX TOB. M3omepus. CIupTH: TIep- Paboras no miany, TaOIMIIaAMHU
CHUPTOB. BHUYHBIE, BTODHYHBIC, TPETUYHBIE. | CBEPATH CBOM ICHCTBHS C
KoMOnHUpOBaHHBIIA HomenxnaTtypa cnuptoB. XuMHU- | HEIBIO U, IPU
YECKUE CBOICTBA: TOPEHUE, OKUC- | HEOOXOAUMOCTH,
JIEHWE 10 allbJIeTUIOB, B3aHMO- WCTIPABISTh OMIMOKH
JIEMCTBHE CO MIETOYHBIMU METANl- | CAMOCTOATEILHO
50\3 3 Hen XnMHYecKre CBOMCTBA | JIaMH, FaJOr€HOBOJOPOJAMH, YMeHue BBIAETATh PaGora B mapax WnnuBuayansHbIN
SIHB MpenenbHbIX KapOOHOBBIMH KHCJIOTAMH. TJIaBHOE B TEKCTE, Y TPyNIIOBOM
OJTHOATOMHBIX U [Tomyvenne CiupTOB M3 MPEAEIb- | CTPYKTYPUPOBATH KOHTPOITh
MHOT'0aTOMHBIX HBIX U HENPEAENbHBIX YIIEBOAO- | yueOHbINH MaTepUall
CITMPTOB. ponoB. IIpoMBIIIEHHBII CUHTE3
KoMOMHUPOBaHHBIH MetaHona. [IpumeHeHne cnupToB.
51\4 3 Hex XuMmudeckre cBoicTBa | OTHJICHITIMKOND U TTHLEPUH KaK dopmupoBaHue Pabora ¢ CooO1enue 1o
SAHB peacIbHbIX IpEeACTaBATCIIM MHOIOaTOMHBIX OCO3HAaHHOI'O U pUCyHKamH, TEME
OJIHOATOMHBIX U cnupToB. OCOOEHHOCTH UX XUMH- JIOOpOXKETATENTHLHOT'O CXEMaMmH,
MHOT'0aTOMHBIX YECKMX CBOWCTB, IPAKTHYECKOE OTHOILEHUS K MHEHUIO HpI/I60paMI/I




CIHUPTOB.
KomOunnpoBaHHBIH

OPpHUMCHCHUEC.

JPYroro 4eoBeKa.

52\5 4 nen denonnl. DeHon. ®deHout, ero PU3nIecKue CBOM- YMeHue BIACTITH Pabora ¢ NupuBuyansHbIin
SIHB Crtpoenue, huzmnueckre | cTBa U noiydeHue. Kucioraeie TJIABHOE B TEKCTE, YICOHUKOM, KOHTPOITh
U XUMUYECKHE cBoiicTBa. B3anMHoe BiusiHUE CTPYKTYPHUPOBATh JIEMOHCTP.
CBOICTBA. YPOK aTOMOB U I'PYIII B MOJIEKYJaX y4eOHBII MaTepuat
M3Y4CHUS HOBOT'O OPTaHUYECKHUX BEIICCTR.
Marepuaia
53\6 4 "en ®denounbl. Denon. [TomukonaeHcarus GpeHona ¢ CocCTaBJIATh TUIaH Patora ¢ Hccnenosanue [lemparorudeckoe
SIHB Crtpoenue, puszmnueckue | Gpopmanbaerugaom. KauecTBeHHast | perieHus mpooOaeMsbl. pUCYHKaMHU, cocTaBa IulacTMacc | HaOJroJIeHue,
U XUMUYECKHE peaxius Ha penon. [Ipumenenue | PabGoras no miany, CXEeMaMHu, 1 BOJIOKOH WHIUBUIYJIbHBIA U
CBOMCTBa ¢denona. Kiaccudukanus CBEPSATH CBOM JICHCTBHS C | MpuOOpaMu TpyITOBON
KomOunupoBaHHBIH (heHonoB. DIeKTpoPHIILHOE LENbIo U, IPU KOHTPOJTb
3aMelleHne B OEH30IbHOM HEOOXOIUMOCTH,
KOJIBIIE. HCITPaBJISATEH OMTUOKH
CaMOCTOSITEITFHO
54\7 4 Hen [Ipumenenue denona. IIpumeneHre MPOU3BOIHBIX ®opMupoBaHUe Pa6ora co OpOHTAIBHBIN
SHB KomOuanpoBaHHBIi (enona. OCO3HAaHHOI'0 U CXEMaMHy, KOHTPOJIb
JIOOPOKETATEIIHLHOTO TaOIUIIAMHU
OTHOIIIEHUS K MHEHHUIO
JIPYTOrO YeNOBeKa.
55\8 5 "Hen IIpaktrueckas padora | IIpaBmia paboTsl B maboparo- CocTaBisTh IIJIaH Pa6ora c Uccnenoranne OpoHTATHHBIHA
STHB Ne3 o reme «CriupTel | pun. [IpaBuna 6e30macHOCTH pernIeHus TpoOIeMBL. PUCYHKaMHU, BBIJIaHHBIX KOHTPOITh
" (GeHOIBD). Pa6oras no mnany, cXeMamH, BEIIIECTB
Y pOK-IpaKTHUKYM CBEPSATH CBOM JICHCTBUSA ¢ | IPHOOpaMH
HENbI0 U, TIPU
HEOOXOIMMOCTH,
HCITPaBJIATEH OMTHOKH
CaMOCTOSATENHHO
56\9 5 Hen PN p— Anpnerunsl. Ctpoenue pynkmuo- | CocTaBiATh MIaH Pabora B mapax Pexnama BemiectBa | MHauBHIyansHBINA
STHB ‘ HaJbHAS TPYMIA, €€ AIEKTPOHHOE | PemIeHUs MPOOIEeMBL. KOHTPOITh
KJaccupuKaIms, 9
—— ctpoenue. ['omonornueckuii psaa. | PaGoras mo TuaHy,
Homenxknatypa. CtpoeHue CBEPSITh CBOM JCUCTBUS C
HOMEHKJIATypa.
Crpoetiie Moneky, KETOHOB. HENbI0 U, TIPU
(hm3mueckue CBOCTBA. HeobxomocTH,
. WCIIPABIISTh OMIMOKH
KomOuHMpOBaHHBII
CaMOCTOSTENBHO.
57\10 5 Hen Anbaeruasl: YMeHue CTpouTh Pabora co OpOoHTANTBHBIN
SIHB KJIacCu(pUKaIus, JIOTHYECKOe CXeMaMH, KOHTPOITh
n3oMepus, paccyxueHue, TabIMuaMu
HOMEHKJIATYpa. BKITFOYAIOIIIee

CtpoeHne MoJeKyi1,

YCTAHOBJICHUC IMTPUYINHHO-




(usnveckre CBONUCTBA.

CJII€ACTBCHHBIX CBsI3CH

KomOunnpoBaHHBIH
58\11 1 Hex XuMuueckue cBolcTBa | XMMHUUECKHE CBOHCTBA aJIbJErH- VYMeHune BBIIEISITh Pabora ¢ Ilemarornueckoe
¢es aJbJEeTU]IOB. JIOB: OKHCIJIEHHE, IPUCOe- TJIaBHOE B TEKCTE, Y4eOHUKOM, HaOJI0ICHHE,
KomOunupoBaHHbBI# muHeHre. OcOOEHHOCTH peakuii | CTPYKTYpHpPOBATh TabIMIAMU WHAMBUAYaIbHBIN 1
oKHcIieHUs KeToHOB. [lonmyyenne | yueOHBIH MaTepuan CPYINIOBOU
aNbJETH]IOB U KETOHOB. KOHTPOJIb
IIpuMeHeHue MypaBbBHHOIO U
YKCYCHOTO aJIbJIeTUI0B. ATIETOH —
BAKHENIINH NPEACTABUTEIND
KETOHOB, €r'0 IPaKTUIECKOe
MIOJTb30BaHHUE.
50\12 | I men Peaxmus «cepedpsiHoro 3epkanay, | [IporHozupoBaTh PaGora ¢ OpoHTaNBHBIN
deB Kauecrsennbre okucienue ruapokcuaa Meau (1) | xumugeckue cBoiicTsa pUCYHKaMH, KOHTPOJIb,
PCaKUH Ha AIBACTUABL | iy garpesannun. OKUCIEHNE BEIECTBA HA OCHOBE UX CXeMaMH, VIHIMBH Ty JIbHBIN
KombunnposanHbiit OeH3aJIbIer/1a Ha BO3ayXe CTpOEHHs npudopamu KOHTPOJIb
60\13 | I men Ipaxtiieckas paGora [IpaBua paboTsl B 1abopaTo- YMeHHe CTPOUTh Pabora ¢ Hccnenosanue dpoHTaTBHBIN
¢es N(EL 10 TeMe p pun. I[Ipasuia Ge3omacHOCTH JIOTUYECKOe PHUCYHKaMH, BBIJIAHHBIX KOHTPOJIb
) aCCYXIECHUE CXEMaMu BEILIECTB
«Anpaeruasl U Paceyxi ’ > m
BKJTFOYATOIIICE puoOpamMu
KETOHBD».
YCTaHOBJICHUE TPUIHHHO-
Y PpOK-TIpaKTUKYM. N
CJICJICTBEHHBIX CBSI3el
61\14 | 2 men XuMHUYecKre ypaBHEHHS Ha Ymenne 0000maTs u Pa6ora c OpoHTATHHBIHA
Cucremarnzanus u N
¢es . CBOMCTBA BEIIECTB JJAHHBIX CHCTEMaTU3UPOBATh KapTOYKaMHu- KOHTPOJIb
00001IeHre 3HaHUH 0
KJlaccoB, PellleHne pacueTHbIX M | CBENICHHS, TIONYYCHHBIC O | 3aJ[aHUSMHU
crupTax, heHoaax u
JKCIIEPUMEHTAILHBIX 337124 KJaccax
KapOOHWITBHBIX
KHCJIOPOJICOACPIKAIINX
COC/IMHEHUSX .
COCIMHEHUN
62\15 | 2 Hen XuMUYecKre ypaBHEHHS Ha YMenue 0600maTh u Pabora ¢ OpoHTaTBHBIN
Cucrematu3anus U o
¢bes . CBOMCTBA BEIIECTB JJAHHBIX CHCTEMaTU3UPOBATh KapTOUKaMHu- KOHTPOJTb
00001IeHre 3HaHUH 0
KJlaccoB, PellleHrne pacueTHbIX U | CBENICHHS, TIONYUCHHBIC O | 3aJ[aHUSMHU
cnuprax, (eHomax u
JKCIEPUMEHTAITBHBIX 3a]1a4 KJaccax
KapOOHMIIBHBIX
KHCJIOPOJCOCPIKAIINX
COC/TMHECHUSAX .
COCIMHEHUN
63\16 | 2 Hen desp KonTponsnas pabora WNnnuBuayanbHbIi
Ne 3 o Teme KOHTPOJIb

«Cruptsl, HEHOIBL,
KapOOHWIIbHBIE
COEIIUHEHU Y.
Ypok yuera u
KOHTPOJISl 3HAHUM




64\17 | 3 Hen deBp Kap6onoBbie kucnotel: | CTpoeHue KapOOHOBBIX KHCIIOT. ®dopmupoBaHue Pabora ¢ WunuBuayanbHbIi
CTpOEHHE, KiIac- DNeKTpOHHOE CTpOeHHE KapOOK- | OCO3HAHHOTO H MH(POPMAIIOHHBI U TPYIIIOBOR
cudukanusi, CHJILHOH TpYyMIIbI, OOBSCHEHNE JI00pOXKeNnaTenbHOro MU pecypcamu, KOHTPOJb
HOMEHKJIATYpa. MOJBMKHOCTH BOJOPOAHOrO aTO- | OTHOLICHUS! K MHEHHIO pabora c
®dusnueckue cBoiictBa | Ma. OCHOBHOCTH KHCIIOT. ['OMOIIO- | Apyroro uenoBeka. TaOIHIIeH,

MpeAeTbHBIX THYECKUN PSAJ IPEeIeTTbHBIX OTHO- y4eOHUKOM
OJTHOOCHOBHBIX OCHOBHBIX KHCIIOT. XUMHUECKUE
KapOOHOBBIX KUCIIOT. CBOICTBA: B3aUMOJICHCTBHUE C
VYPoK u3ydeHusI HOBOTO | HEKOTOPHIMU METaJIJIaMH, IIEN0-
MaTepuaia yaMmu, cnupraMu. M3meHeHune
65\18 | 3 men derp % . CHJTBI KHCJIOT IO/l BIMSIHAEM CocraBisTh IIaH Pabora co Coo01ienue mo OpoHTaNBHBIN
Hl\gnquKHe CBOMCTBA | aMecTuTENel B yTIEBOIOPOIHOM | PELICHHS IPOOIEMBL. CXeMaMH, Teme KOHTPOJIb
KapOOHOBBIX KHCIIOT. pamukane. OcoGeHHOCTH Mypa- Pa6oras mo many, TabnuIaMn
BBUHON KHUCIIOTHL. [Tonyuenue CBEPSITh CBOM JICUCTBHSI C
. KUCIIOT OKHCJICHHEM aJbJCTHIIOB, | LEIbIO U, IIPU
KomOuanpoBaHHBIi
CIIHPTOB, MPEACITBHBIX YTIIEBO- HEOOXOZIMMOCTH,
JioposioB. BaxkHeimue npescra- HCITPaBJISATEH OMTUOKH
BUTENN KapOOHOBBIX KHCIIOT. CaMOCTOSITENBHO.
66\19 | 3 men derp Xumuueckre CBOicTBa [Iporno3upoBath Pabora ¢ OpoHTaNBHBIN
KapOOHOBBIX KHCIIOT. XUMHUYECKUE CBOWCTBA KapTOuKaMu- KOHTPOJIb
BEII[ECTBA HA OCHOBE MX 3a7JaHUSIMU
KoMOnHUpOoBaHHBIIA CTPOCHUS
67\20 | 4 Hen CrromHbie HUpH: CrtpoeHne CI0KHBIX (OHUPOB. YmMenue anamuzupoBaTh, | PaGora ¢ TekcroMm, | Peknama BemectBa | MHAMBUIYaTbHBIH
¢bes PbI: HomeHnkmaTtypa CIOXKHBIX 3()UPOB. | CPaBHUBATb, CpaBHEHHE KOHTPOJb
MOJTy4YeHHUE, CTPOCHUE,
[TpakTHyeckoe HCIONB30BaHUE KITacCH(UINPOBATH U
HOMEHKJIATypa,
3¢uposB. 0000maTh GakTe 1
(bm3mdeckue u
. SBJICHUS. BBIABIATH
XMMHYECKUE CBOMCTBA.
. NPUYUHBI U CIIEICTBHS
KoMOnHUpOBaHHBIIA o
HPOCTHIX SIBJICHUH
68\21 | 4 men CoOHBIC SHDB: OOpaTUMOCTh peaKInu YMenue aHanu3upoBaTh, | Pabota ¢ Tekcrom, | Pexiama BemectBa | MHauBHIyamsHBIN
¢bes PhL: srepudukamun. ['unponms CpaBHHBATb, CpaBHEHHE KOHTPOJIb
MOTy4eHUE, CTPOCHUE,
CIIOKHBIX 3(upoB. PaBHOBecHe KIIACCH(HUIMPOBATH U
HOMEHKJIATypa,
peaxmuu >Tepuduranyu.. 0000m1aTh (paKTel U
(uzmueckne u
. SIBJICHUS. BBIABIATD
XMMHUYECKUE CBOMCTBA.
o NPUYUHBI U CIIEICTBHS
KoMOnHMpOoBaHHEIH o
HPOCTHIX SIBICHUMH
69\22 | 4 Hen MpakTiueckas pagora [IpaBuia paboTsl B 1aboparopuu. | YMeHHE CTPOUTh PabGora ¢ Hccnenosanne Ilemarormueckoe
¢bes NE)S 1O TeMe p [MpaBuna 6e3omacHoCTH JIOTUYECKOe PHCYHKaMH, BBIJJAHHBIX HaOmoaeHue,
y accyXJIeHne cXeMaMH BEIIECTB VHIUBHIYaJIbHBIA 1
«Kapbonossie paceyxt ’ ’ H AMBHAYE
BKJIIOYaIoLIee npubopaMu IpyIIOBON
KHCIIOTBI.
YCTaHOBJIEHUE TPUUHMHHO- KOHTPOJIb

Y POK-TIpaKTHKYM.

CJIICACTBCHHBIX cBsI3eit




70\23 1 "Hen JKupbl kak cioxxHbIC 3QUPHI YMeHue cnymaTh Pabora ¢ WNunuBuayanbHBIN
MapT Wuton,, CocTas 1 DJIAIIEPUHA U KapOOHOBBIX YUUTENS U OTBEYATh Ha UH(OPMAITUOHHBI Y TPYIIOBON
or (I;eﬁne MOTCKVIT kucnoT. JKupsl B Ipupoae, ux BOIPOCKI, 00CYKIaTh MU Pecypcamu, KOHTPOITh
p i cBoiicTBa. [IpeBpalenue ;xupos BOIIPOCHI CO pabora c
dusnyecKkue u o
N MIUIIM B OPTaHu3Me. [ MApoIu3 U | CBEPCTHUKAMU, TadyuIeH,
XUMHYCCKUE CBOHCTRA.
Muuia 1 CMC THAPUPOBAHKE KUPOB B TEXHHUKE, | aJICKBATHO UCIONB30BATh | YYCOHUKOM
o MIPOAYKTHI MepepadOoTKH KUPOB. €ub JJIs TUTAHUPOBAHUS
KomOunupoBaHHbBIH POy pep p peib A POt
MpBLTO KaK COJIb BBICIIUX KapOo- U PEryJISLUU CBOCH
HOBBIX KHCJIOT, €r0 MOIOIIIEE JIeSITeIbHOCTH
71\24 1 mHen Kupwi. CocraB u JICHCTBHE. YMeHue aHaTu3upoBaTh, Pabora co WNHnuBuayanpHBINH
MapT CTPOEHNE MOJIEKYJI. CPaBHUBATb, CXEeMaMHu, Y TPYIIOBOH
dusnueckue u KJIaCCU(QUIIMPOBATH U TabJIMIaMu KOHTPOJIb
XUMUYECKHE CBOWCTBA. 0000maTh GakTel U
Mpeuta u CMC. siBJICHUS. BBISBIATD
KombOuanpoBaHHBIi IIPUYMHBI U CIEICTBUSA
MPOCTHIX ABJICHUHN
72\25 1 Hen O06o0meHne n DpoHTATBHBII
MapT CHUCTEeMaTHU3aIUs KOHTPOJIb
3HAHUM MO TeMe
«Kapb6oHoBrie
KHCTOTHL. CIIOXKHBIE
adupsrl. Kups».
73\26 | 2 Hen KonTponsHas pabora WHauBuayabHbIH
MapT Ne 4 1o Teme KOHTPOJb
«Kap6oHOBBIE KHCITOTHI
1 WX TTPON3BOJIHBIE
Tema 5. YrieBoabl (9 4acoB)
7401 2 Hen VITeBOBL, HX COCTAB H Kiraccudukarms yrineBoaoB. dopMupoBaHue Pa6ora c TekcroMm, | CooOrieHwme 1mo OpoHTATHHBIHA
MapT CIACCH q)m,caum[ du3nveckre CBOWCTBA, OCO3HAHHOTO U CpaBHEHHE TeMe KOHTPOITh
’ HaxOXJIeHHUE B IPUPOIE, JIOOpOXKETaTENHFHOTO
YPpoK u3ydeHus HOBOTrO
CTpOeHHue OTHOIIIEHUS] K MHEHUIO
Marepuaia
JIPYTOTO YEeNIOBEKa.
75\2 2 "Hex MOHOCAXAPHIIBI I'moko3a kak BaskHEHIIni CocTaBiATh TU1aH Pabora co WNnnuBuayanbHbIiH
MapT DHIBI. MIPEJICTABUTETh MOHOCAXAPUIOB. | PEIIeHUS MPOOIEMBI. CXeMaMH, KOHTPOITh
I'excossl. ['nroko3a u N
(bpyKTo3a dusnveckre CBOWCTBA, HAXOXK- Paboras no miany, TabIuuaMu
: . €HHE B MIPHUPOJIE, CTPOCHHE, XUM. | CBEPATH CBOH JISHCTBHS C
KomOuHupoBaHHBIH ety PHPOZE, CTP ’ P s
CBOICTBA: B3aMOJICHCTBUE C HEINbI0 U, TIPU
THUAPOKCHAMH METAJIOB, HEOOXOIUMOCTH,
PEaKIuu OKUCIIEHUs, BOCCTA- UCIPABIISTH OMIMOKH
HOBJICHUS, OpPOXKEHUSI, IPUMEHE- | CAMOCTOSITENBHO.
76\3 3 "en Monocaxapuasl. Hue. OpyKTo3a Kak u30Mep YMeHue opraHu3oBaTh PaGora ¢ OpoHTANTBHBIN




MapT I'excosbl. ['mioko3a u [JIFOKO3BI. BBITTOJTHEHUE 3aIaHUH WHPOPMAIIOHHBI KOHTPOJb
¢dpykTo3a. YUHUTENS COTJIACHO MU pecypcamu,
KomOunupoBaHHbIH YCTaHOBJICHHBIM
npaBuiaM paboThl B
KaOHuHeTe
77\4 3 Hex Jucaxapusl. Caxaposa. ®usnuec-kue PasBurtue HaBLIKOB Pabora ¢ WunuBuayaibHbli
MapT Baxwueliume CBOMCTBa, HAXOXK/IEHUE B CaMOOILICHKH U UH(OPMAITHOHHBI KOHTPOJIb
MPEACTaBUTENH IPUPOJIE, XMM. CBOMCTBA. camMoaHaJn3a. MU pecypcami,
78\5 3 "Hen [Tonucaxapumpl. Kpaxman. CTpoeHne MOIEKYIIHL. YMeHue BhIACTATh Pa6ora c [Tenarorudeckoe
MapT Kpaxwman. Llemmonoza | Xumudeckue cBoiicTa. [Ipume- TJIaBHOE B TEKCTE, WH(POPMAITOHHBI HaOII0/ICHHE,
Henwue. Llemtronoza. Ctpoenue CTPYKTYPHPOBaTh MU pecypcamu, WHIMBUAYaTbHBIN 1
MOJIEKYJIbI. XMUMHYECKUE CBOM- yueOHBIN MaTepHal IpyIIIOBOM
cTBa, npuMeHeHue. [loHsTHe 00 KOHTPOJIb
79\6 1 Hen HCKYCCTBEHHBIX BOJIOKHAX Ha ®dopmupoBanue PaGora ¢ OpoHTaNBHBIN
anp [Monucaxapupl. IIpUMepe areTaTHOrO BOJOKHA. OCO3HAaHHOTO U Tabnumei, KOHTPOJIb
Kpaxwman. Lenmonoza JOOpOXKETaTENHHOTO Y4eOHIKOM
OTHOIICHUS] K MHEHHIO
JIPYTOro YeNoBeKa.
80\7 1 "HEn IIpaktuueckas padora | [IpaBmia paboTsl B 1abopartopun. | Pa3BuTre HaBBIKOB Pa6ora co Uccnenoranue OpoHTATHHBIHA
anp Ne6 no Teme [IpaBuna 6e3omacHocTH CaMOOLIEHKH U CXEMaMH, BBIJIaHHBIX KOHTPOJIb
«YTIeBoabI». caMOaHaJIM3a. TabIMLIAMU BEILIECTB
Y PpOK-TIpaKTUKYM.
81\8 1 Hen YMenne aHanu3upoBaTts, | Pabora mo WHnuBunyanbHbINA
anp CpaBHHUBATb, KapTOuKaM KOHTPOJIb
CucreMartn3amus u KJ1acCu(pUIIpoBaTh U
00001IIeHTe 3HAHMH 10 0000maTh GakTe 1
TeMe «YTIIEBOABI» ABJICHUS. BBIABIATH
IPUYHHBL U CICACTBUS
MPOCTHIX SBJICHUN
82\9 2 "Hex [IpakTudeckas padora | IlpaBuna paboTsl B 1abopaTopuu. UccnenoBanue OpoHTaTBHBINA
arp Neo7 no Teme [IpaBuia 6e3onmacuoCTH BbIJAHHBIX KOHTPOJIb
«MnenTuduranns BEILIECTB
OpPraHNYecKHX COo-
€ IUHEHUN
Tema 6. Azorcoaep:xanue coenuHenus (10 yacon)
83\1 2 "Hex AMUHBIL: CTPOEHUE, Crtpoenune aMHHOB. YMeHue opraHu3oBaTthb PatGora ¢ Pexnama Bemectsa | OpoHTaNBHBIN
anp KJaccuuKanus, AMMHOrpyINIa, ee 3JeKTPOHHOE | BBIIIOJHEHUE 3aJaHUI MHGPOPMAIIIOHHBI KOHTPOJIb
HOMEHKJIATYpa, cTpoeHre. AMUHBI KaK YUYUTENSI COTJIACHO MU pecypcamu,
MOJTy4eHHe. OpraHMyYecKre OCHOBaHUS, YCTaHOBJICHHBIM IpaBuiaM | pabora c
Pusnyeckue u B3aUMOJIEHCTBUE C BOAOH U paboThl B KabHHETE TabIHIIeH,




XHUMHUYECKHE CBOMCTBA.
Ypok u3yueHuss HOBOro
Marepuaia

KHUCJIOTaMU. AHI/IJ'H/IH, €ro
CTpOCHUE, TPUYNHBL ocladIeHust
OCHOBHBIX CBOICTB B CpaBHCHUHA

YIeOHUKOM

84\2 2 Hen AMUHEBL: CTpOCHHE, C aMHHAMU TPEACIHHOTO Psizia. PasBuTiE HaBBIKOB Pabora co WunuBuayanbHbIi
anp KaccuuKanms, [TonyueHue aHUIMHA U3 CaMOOLICHKH U cXeMaMH, KOHTPOJIb
HOMEHKJIaTypa, HUTpoOEH3011a (peakius caMOaHaJIn3a. TabIruIIamMu
MOJIy4ICHHE. 3uHuHA), 3HAYECHUE B Pa3BUTUU
duznueckue u OpPraHUYECKOI'0 CHHTE3A.
XUMUYECKHE CBOWCTBA.
KomOuHrpoBaHHBIT
85\3 3 Hen AMUHOKHCIIOTHI: CoctaB 1 CTpOeHHE MOJIEKYJT ®dopmupoBaHHe Pabora ¢ rekctom | CooOienue o WnnuBuayanbHelit
anp COCTaB M CTPOCHHE aMHUHOKHCIOT. V3oMepust OCO3HAHHOTO U Teme W TPYIIIOBON
mosekyin. CBolicTBa AMHUHOKHUCIIOT. J[BOWCTBEHHOCTh | JOOpOXKENaTEILHOrO KOHTPOJIb
AMHUHOKHUCJIOT, UX KHCJIOTHO-OCHOBHBIX CBOMCTB OTHOLICHUA K MHCHHIO
HOMEHKJIATypa, AMHUHOKHCJIOT U €€ IPUIHHBL JPYToro YellOBeKa.
ITonyuenue B3aumonelictBue aMUHOKHUCIIOT
aMHUHOKHUCJIOT ¢ ocHOBaHMAMH. B3anmoneii-
KomOuanpoBaHHBIH CTBUE AMUHOKHCIIOT C KUCIIO-
86\4 3 Hen, AMWHOKHUCIIOTBI: TaM#, 00pa30BaHUE CIOKHBIX CocraBnsaTs IaH pemenust | Pabora co OpoHTATHHBIHA
amp COCTaB M CTPOCHHE 3¢upor. Ob6pazoBaHNEe BHYTPH- npoOiemsl. PaGoras mo CXEMaMH, KOHTPOJIb
Mosekyi. CBolicTBa MOJIEKYJISIDHBIX colled. Peaknyst | mtaHy, cBEpSTh CBOM TabIuuaMu
aMUHOKHCIIOT, MX TTOJTUKOHICHCAITTH aMUHOKFC- JECTBHS C LENbIO U, IPU
HoMeHKiatypa. [Tony- | J0T. CHHTETHYECKHE BOJIOKHA. HEOOXONMOCTH,
YeHHE aMUHOKHCIIOT Bbuonoruueckas posib aMUHOKHC- | HUCIIPABIIATH OIIHOKH
KomOuHMpOBaHHBIH not. [IpuMenene aMIHOKHCIOT | CaMOCTOSTENLHO.
87\5 3 "Hen benku kak npupoansie | benku kak mpupoHbIe YMeHue aHaIu3upoBaTh, Pabora B rpynmax | Pexirama BemectBa | MHInBHIya bHBIH
anp OMONOTIMEPBHI. ononommmepsl. [lentnaras CpaBHHBATB, KOHTPOITh
buonoruyeckue cBs3b. [lenTuasl. benku. KJaccu(pUIMpoBaTh U
(hyHKIIIH GETTKOB. ITepBuunas, BTOpUIHAS U 0000maTh GakTe 1
3HaveHue OENKOB. TPETUYHAS CTPYKTYPHI OEITKOB. sBIICHUS. BBIABIATH
KomOuaMpOBaHHBIHI MPUYUHBI U CIIECACTBUS
MPOCTHIX SBJICHUN
88\6 4 men benku xak npupomaeie | XMMHYECKHE CBOMCTBA OENKOB: | YMEHUE aHAM3UPOBATh, Pabora B rpynmax | Pexmama BemectBa | MHIWBHIya bHBIH
anp OHONOTIMEPBI. TOpeHue, NeHaTypaIlvs, CpaBHHBATB, KOHTPOITh
buonornueckue THAPOJIN3, KAaYeCTBEHHBIE KIIACCH(UIIMPOBATH U
(hyHKIIH OETTKOB. peaxuu. buonornueckue 0000mIaTh GakTel U
3HaveHue OENKOB. (hyHKIIMY 1 3HAaYeHNE OEKOB. sBIICHUS. BBIIBISATH
KomOuaMpOBaHHEII TIPUYUHBI U CIIENICTBUS
MIPOCTHIX SIBIICHUI
89\7 4 men Hyxnennossle kucio- OOmuii iad CTpoeHUs YmeHnue cnymath yuutens | PaGora ¢ TekcTom, [lemarormueckoe
anp TBI. HykieoTunoB. [lonsTue o Y OTBeYaTb Ha BONPOCHI, CpaBHEHHE HaOJI0/ICHHE,

KomOunupoBaHHBIT

NUPUMHUIVMHOBBIX U IYPHUHOBBIX

00CYX1aTh BOIPOCHI CO

WHJBUIYAIbHBIA U




ocHoBaHusX. [lepBuuHas, CBEPCTHHUKaMH, aJIcKBaTHO TPYIITOBOH
BTOpUYHAS U TPETHYHAS UCIOJIB30BATh PeUb JIJIS KOHTPOITh
CTPYKTYpBI Mosiekyibl JIHK. TIAHUPOBAHUS U
buonorunueckas pons IHK u PETYJISILIMN CBOEH
PHK. NEeITEIbHOCTH
90\8 4 "en [IpakTuueckas padora | [IpaBuia paGoTsl B 1abopaTo- YMeHue CTpOUTh Pab6ora co Hccnenosanue dpoHTaTBHBIN
arp Ne8 o reme «Amunbl. | pun. [IpaBuna Ge3onacHoCTH JIOTUYECKOE PACCYKIECHUE, | CXEMaMHU, BBIJIAHHBIX KOHTPOJIb
AMHHOKHCIIOTHI. BKJTIOYaloIIee TabIUIAMU BCILICCTB
benkwy. YCTAaHOBIICHUE IPUYUHHO-
Y pOK-TIpakKTUKYM CJIEZICTBEHHBIX CBSI3e
91\9 5 "Hen CucreMaTu3aius u Hab6mronenwue,
anp 0000111eHHe 3HAHUH 110 WHIMBUAYaTbHBIN 1
yIJIEBOJAM U IPyIIIOBOM
a30TCOJIePIKAIIIM KOHTPOJIb
COEIMHEHUSIM
92\10 | Swmen Konrtponbuas padora WuanBuayansHbIi
anp Ne 5 o Temam KOHTPOJIb
«YTaeBonp» u
«A3zotcoaepkarniine
COCITHEHU».
Ypok ydera u
KOHTPOJISl 3HAHUMN
Tema 7. buosiornuyecky aKTUBHbIE OPraHUYecKHe coennHeHust (8 yacon)
93\1 5 "Hen ButamuHsI. ITonstre o BuTamMmHax. Mx dopmMupoBaHUe Pa6ora c TekcroMm, | CooOrieHwme 1mo [Temarormaeckoe
amp KoMOnHUpOBaHHBIIA Kiraccudukanys 1 0003HaUCHHE. | OCO3HAHHOTO U CpaBHEHHE TEME HaOII0JICHAE,
BomnopactBopumeie u JIOOpOXKETaTeNFHOTO WHIUBUIYaTbHBINA U
XKUPOPACTBOPUMBIC BUTAMIHBI. OTHOIIIEHUS] K MHEHHUIO TPYIIITOBOX
[lonsiTre 06 aBUTAMHHO3AX, JIPYTOTO YeNIOBeKa. KOHTPOITh
TUTIEP- U THIIOBUTAMHIHO3aX.
94\2 2 "Hex OtnenpHBIE IPEACTAaBUTENN YMeHwue CTpouTh Pabora co Hccnenosanne
Mas ButamuHel. BOZIOPACTBOPUMBIX BUTAMHHOB JIOTMYECKOE PACCYXKICHHE, | CXeMaMH, BBIJIaHHBIX
KomOuaMpOBaHHBIHI 1 KHUPOPACTBOPUMBIX BUTAMHU- BKIIIOYAIOIIIEE TabIuuaMu BEILIECTB
HOB. VX Ononmorndeckas poib. YCTaHOBJIEHUE IPUIHHHO-
CJIEJICTBEHHBIX CBs3el
95\3 2 "en [ousiTre 0 pepMeHTaX Kak 0 CocraBmars iad peuenust | Pabora co ®poHTaIBHBIN
Mast DepmeHTH, 61/10)10r1/1i1e01<1/1x Karanm3aTopax | mpobiemsl. Paboras o CXeMaMH, KOHTPOITh
. OenmKoBO MPHUPO/IBL. 3HAUSHHUE U | TUIaHY, CBEPATH CBOH TabIMuaMu
KomOuHMpOBaHHBII

npumeHenue. Kiaccuguxarust
(hepmenToB. OCOOEHHOCTH
CTPOCHUS U CBOMCTB (pepMEHTOB.
OcobeHHOCTH CTPOEHHS U

JICHCTBUS C I[ENIBIO H, TIPH
HEOOXOIUMOCTH,
UCTIPABJIATH OIIMOKH
CaMOCTOSITEILHO.




96\4 2 "en DepMeTH CBOICTB B CPaBHEHUU C HEOpra- | YMeEHUe CTpOUTh Pabora co Hccnenosanue OpoHTaNbHBINA
Mast . HUYECKUMH KaTaJIn3aTOpaMHu. JIOTUYECKOE pacCyXkAeHHe, | CXeMaMH, BBIJITAaHHBIX KOHTPOJb
KomOunupoBaHHbI#
BKJTIOYAloLIee TabIUIAMU BCILIECTB
YCTaHOBJICHUE TPUYHHHO-
CIIEJICTBEHHBIX CBsI3EH
97\5 3 Hen TI'opmoHBL. ITonaTtue o ropMmoHax Kak YmMmeHnue aHam3upoBarh, Pa6ora ¢ Tekctom, | CooOuienne mo NuauBuiyanbsHbIn
Mast KomOunupoBaHHbBIH OMONOTMUECKH aKTUBHBIX CpaBHUBATB, CpaBHEHHE TeMe KOHTPOJIb
BemecTBax. Knaccupukanms KJIacCU(UIHUPOBATH U
ropMoHoB. OT/IebHBIC 0000m1aTh (haKkTh U
NPEICTaBUTEIN TOPMOHOB! sIBJICHUS. BBISABIATH
3CTPaJHOI, TECTOCTEPOH, NPUYHHBL U CICACTBUS
WHCYIIVH, aipCHAJIHH. MPOCTHIX SIBIICHUN
98\6 3 Hen T'opMoHBI. ®dopmupoBanue Pabora c tekcrom, | CooOmenue no WnpuBuayansHbIi
Masi KomOunupoBaHHbBIH OCO3HaHHOTO H CpaBHEHHE Teme KOHTPOJIb
JIOOPOKETATEIILHOTO
OTHOIICHUS] K MHEHHIO
JIPYTOro YeNOBeKa.
99\7 3 Hen ITonsiTHE O TEKapCTBax Kak Cocranate miaH pemenust | Pabora co @pOoHTaAIBHBIN
Masi XUMHOTEPATIeBTUIECKUX npobiemsbl. Paboras mo CXEeMaMH, KOHTPOJIb
JlexapcrtBa. nperapaTax. [ pymisl iekapcTB: | IUTaHy, CBEPATH CBOH TabIuuaMu
KoMOnHnpoBaHHBIIA cynb(haMuIbl, aHTHOUOTHKH, JIEHACTBUS C LIENBIO U, IPH
acripuH. be3omacHple ciocoOsl | HEOOXOTUMOCTH,
MIpUMEHEHMs], JIeKapCTBEHHBIE WCIIPABIISTH OIMIMOKH
(dhopMbl. MexaHN3M JCHCTBUS CaMOCTOSITEIBHO.
100\8 | 4 uen JlekapcTBa. HEKOTOPBIX JIEKapCTBEHHBIX YwMmenwne crymate yautens | Pabora co 3ammra npoekToB | MHIuBuAYyanbHbIHN
Mas KomOuanpOBaHHBIH MIperapaToB, CTPOCHUE ¥ OTBEYATH HA BOIIPOCHI, CXeMaMH, Y TPYTIIIOBOH
MOJIEKYI,. AHTUOMOTHKH, X 00CYXaThb BOIPOCHI CO TaOIUIIAMHU KOHTPOJIb
KJaccu(pUKAIHS 110 CTPOEHHIO, CBEpCTHUKAMHU, aJIEKBATHO
TUITY U CIIEKTPY JEUCTBUA. WCTIOJH30BATh PEeUb M
TUTAHUPOBAHUS U
PEryisiuu cBoeu
JIESITETHHOCTH
0O0600menne u cucremarusanus (5 yacoB)
101\1 4 yen HroroBast KoHTpOIbHAS WNnnuBuayanbHbIiH
Mas pabota (Ne 6) 3a Kypc KOHTPOITb
xumuu 10 kacca
102\2 4 Hen O000111EHNE U YMeHue aHaIu3upoBaTh, Pabora ¢ 3amuTa NpoeKTOB OpOoHTANTBHBIN
Mast cUCTeMaTHu3aIus CpaBHHBATB, MH(OPMAITHOHHBI KOHTPOITh
MIPOHICHHOTO KIIACCH(UIMPOBATH U MU pecypcamu,
Marepuana. Ypok 0000maTh GakTel U pabora c
KOMIIJIEKCHOT'O sIBJICHUS. BBISBIIATH Tabiuuei,
MIPUMEHEHUS 3HAHUI TIPUYUHBI U CIENICTBUS y4eOHUKOM




IMPOCTBIX SIBJICHUH

103\3 | SHen Ymenue cnymath yautens | Pabora co OpoHTaNBHBIN
Mast O600menne n Y OTBeYaTh Ha BOMPOCHI, cXeMaMH, KOHTPOJb
cHCTeMaTH3aIus 00CyXaTh BOMIPOCHI CO TabIHIAMU
PO IEHHOTO CBEpPCTHUKaMHU, aJIcKBaTHO
marepuana. Y pok KCIIOJIb30BaTh PEYb JIA
KOMITJIEKCHOT'O TUTAHUPOBAHUS H
NIPUMEHEHUS 3HAHUN peryisuuu cBoen
JIeATENLHOCTH
104\4 | S uen O600uIeHme n O0600mIeHue 1 PaGora B rpynmax OpoHTaNBHBIN
Mast CHCTEeMaTh3aIus cUCcTeMaTH3aIus KOHTPOJIb
PO IEHHOTO MIPOMHJICHHOTO MaTepuania.
marepuaia. Y pok YPpoK KOMIUIEKCHOT'O
KOMITJIEKCHOT'O pUMEHEHUs 3HaHUH
IIPUMEHEHUS 3HAHUM
105\5 | 5 Hen . YMeHne opraHu3oBaTh Pabora B rpynmax @OpoHTaTBHBINA
3aKITIOUNTENBHBIN YPOK .
Masi BBITTOJTHEHUE 3aIaHUH KOHTPOJIb

YYHTENS COTIACHO
YCTaHOBHeHHBIM HpaBI/IHaM
paboTHI B KaOWHETE.
Pa3BuTne HaBBIKOB
CaMOOIICHKH U
camMoaHaJIn3a




6. HepequL yqeﬁﬂo-MeTonnqecxoro H MaTEPHAJIBHO-TEXHUYIECKOI'0 o0ecneyeHUus
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1. Pymwutuc E.I'.. [Iporpamma kypca xumuu i 8-11 kimaccoB o0mieo0pazoBareabHbIX yapexkaenuii.— M.: JIpoda, 2009 r.
2. O.C.I'abpuensn, W.I'.OctpoymoB, E.E.OctpoymoBa. Opranumveckas XuMHUS B TeCTax, 3amadax, ymnpaxHeHusx. 10 kimacc: ydeOHOe mocoOue st

obmieoOpasosar. yupexaeauid. — M.: [Ipoda, 2003 r.
3. M.IO.T'oproBenko. Xumusi. 10 xmacc. [Moypounbie pazpabotku k yueOHukam O.C.I'abpuensna u ap. (M.: Jpoda); JI.C.I'yzes u np. (M.: Hpoda);
I'.E.Pym3urtuca, ®.I'.®enpamana (M.: [Ipoceemenue). — M.: BAKO, 2006 .

4, O.B.KoBanbuykoBa. Yuuce pemarhb 3a1a4u 1o xumuu. M., 1999 r.

5. M.C.I1ak. Anroputmuka npu uydenuu xumun. M., 2000 r.

6. Xumus 10-11 ki.: Yuebnoe nocodue / P.A. Jluaun, E.E. SIxumosa, H.A.Botunosa; [1ox pexa. npod. P.A.Jlununa. M.: [Ipoda, 1999 r.
7. N.I". Xomuenko. Pemenne 3agad mo xumuu. M, 2000 r.

8. JILA.llBetkoB. Opranudeckas xumust: yae0. s 10 k. cpen. mk. — M.: [Ipocsemnienne, 1988

9. B.A.Bustopckuii. Bonpocsl, ynpaskHeHus U 3a7jauu 10 OpraHM4ecKoi XUMUH ¢ oTBeTamu U pemeHusMu. — M.: BJIAZIOC, 1999 r.
10. [1.Caitkc. MexaHM3MBI peakuuii B Opranndeckod xumuu. — M.: M3natenserBo «Xumus», 1971 r.

11.  A.W.Apremenko. OpraHuueckast XuMusl: y4eO. JUIsl CTyJICHTOB CPEAHMX CIIell. yuel. 3aBeneHnid. — M.: Beicmas mkoma, 1998 r.
12. O.C.I'abpuensn, H. H. Pynos, B. W. Tonkynos. «Xumus 10 kimacc. XuMuueckuii SKCIepuMeEHT B 1kosie». Mocksa, «JIpoday, 2010 T.
YMK obyuaromerocs:
1. Pymsutuc E.I'. Xumus. 10 xnacc. [IpodrisHbii ypoBeHb: yueb. mis obmieoOpa3osar. yupexaennit / @.H. Mackaes, C.1O. [lonomapes, B.W. Tepenus;
non pen. B.W. Tepenuna. — 7-e uzn., nepepad. — M.: [Ipoda, 2010 .

CD u yueOHbIe caliThI
1. CD «Heopranuueckas xumus» . «[Ipocsemenue» 2004 r.
2.CD «O6mas u Heopranuueckas xumus» Jlabopatopus cucrem mynstumeana.Mapl TV 2002 r.

3. chem.msu.su - Ha caiite "XuMuveckasi Hayka u odpazoBanue B Poccuu': "JiiekTpoHHasi Onbanorexa no xumun' - chem.msu.su (paszen "Martepuais
g mkonbHUKOB") u "llkonpHoe xuMuueckoe obOpazoBanue B Poccuu: craHaapThl, YU4eOHHKH, OJHMMIIMAJbI, SK3aMEHBI" (MaTepuanbl Ui y4uTeled u
IIKOJIbHUKOB).

4. hemi.nsu.ru "OcHoBbl xuMuu'"" - DJIeKTPOHHBIN yueoHuk. Internet-uznanue, ucnpasinennoe u gonoianeHHoe. HoBocubupcek: HI'Y, 2001-2006. nonent HI'Y
A.B. Manyiunos u B.W. PonnoHoB. nepuoanyeckas CUCTeEMa, OTBETHI K 3aJja4aM U Jp.

5. college.ru - pazaen "OTKpbITOro Koywiemka" mo XUMHUH. DIEKTPOHHBIA YUeOHHK MO XUMHH sl KOJIbHUKOB ¢ CJl-mucka "Otkpeitast xumust 2.5" Paznen
Xpecromarus - mojioopka KHUAT U cTateil. On-line TecTupoBanue (He0OXoMMa pEruCTpaIus).

6. school-sector.relarn.ru - "Xumus ans BCEX" u3 cepun "OOyqaromue sHimkinoneanu". CailT colepKUT TEKCTOBBIE M rpadudeckre marepuaisl ( school-
sector.relarn.ru ) pasmermennsie Bo 2-M u3nanuu CDROM "Xumus s BCEX" 1999r
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http://www.chem.msu.su/rus/elibrary/welcome.html#bases
http://www.hemi.nsu.ru/
http://college.ru/chemistry/
http://school-sector.relarn.ru/nsm/chemistry/START.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html

7.. alhimikov.net - caiit "Alhimikov.net". Conepxanue: 3eKTpOHHbIH yaeOHUK "OCHOBBI 00IIEH 1 HeOpraHudecKoi xumMun" s 8-9 Kii.;
8. alhimik.ru - "Anxumuk" CoBeTbl a0uTypHeHTy. YunTento xumuu. CripaBouHUK (04eHb 0oJbIasi o J00pKa TaOIHIl ¥ CIIPABOYHBIX MATCPHAJIOB).
9. chemworld.narod.ru - caiit "Chemworld.Narod.Ru" Pa3nensi: [IpakTrka - MIKOJIbHBIC OIBITHI, SKCIICPUMEHTBI U MH. JIp.;

7. Kputrepuu BbICTABJIEHHS OLIEHOK.

Pesynbrarel 00ydeHHst XMMUM JTOJKHBI COOTBETCTBOBATH OOIIUM 3a/1adaM U TPeOOBaHUSAM K €r0 YCBOCHHUIO.
Pe3ynbrarel 00y4eHMs OLleHUBaOTCA 10 NATHOAIIIBbHON cucteme. [Ipu olieHKe yuuThIBatOTCS ClEAYIONNE KaYeCTBEHHbIE MI0KA3aTeNu OTBETOB:
rIyOrHa (COOTBETCTBHE U3YYEHHBIM TEOPETUUYECKUM 000OIIEHUSAM);
OCO3HAHHOCTH (COOTBETCTBUE TPEOYEMBIM B ITPOTrpaMMe YMEHUSIM TPUMEHSTH MOJTYICHHYIO HH(POPMAIIHIO);
MOJIHOTA (COOTBETCTBUE 00bEMY MPOTpaMMBbl U HHPOpPMALIMK y4EOHHKA);
[Ipu o1ieHKE YUUTHIBAIOTCS YUCIIO M XapaKTep OMUOO0K (CYIIIECTBEHHBIEC U HECYIIIECTBCHHBIE).
CymiecTBeHHbIE OMMOKH CBS3aHBI C HEIOCTATOYHOW TIIYOMHOM M OCO3HAHHOCTHIO OTBETa (HAMpUMEp YUYEHHWK HEMPaBUIIBHO yKa3ajdl OCHOBHBIC IMPHU3HAKU
TIOHSATUHN, SIBJICHUM, XapaKTepHbIE CBOMCTBA BeIIeCTBa, CHOPMYITHPOBAI 3aKOH, MPABWIO U TP., WM YYEHHUK HE CMOT MPUMEHHTHh TEOPETUUECKHE 3HAHUS IS
O0OBSICHEHUS U MPEJICKa3aHus SIBJICHHUH, YCTAHOBJICHHS TIPUYNHHO -CIEICTBEHHBIX CBS3EH U T.I1.).
HecymectBeHHble omMOKN ONpEAENAIOTCsS HEMOJHOTON OTBETa (Hampumep, YIylieHHe U3 BUAY KaKoro-aubo HexapaKTepHOTo ¢akTa Ipu OMHMCAHWU BEUIECTB,
npoueccoB). K HUM MOKHO OTHECTH OTOBOPKH, OMUCKH, AOMYIIEHHbIE [0 HEBHUMATEILHOCTHU (HampuMep Ha JiBa 1 0ojiee ypaBHEHUS PEaKIHii B IIOJTHOM HOHHOM
BHJIC IOTYIIIEHA OJTHA OIIMOKa B 0003HAUYCHUH 3apsija HOHA).

OuneHka yCTHOro oTBeTa
OTMeTKa «5»:
OTBET IOJIHBINA U MPABUIIbHBIA Ha OCHOBAHUU U3YyYEHHBIX TCOPHUH;
MaTepuai U3J0KEH B ONPEICICHHON JOTUYECKON MOCIEA0BATEIIBHOCTH, JINTEPATYPHBIM SI3BIKOM;
OTBET CAMOCTOSTEIbHBIMN.
OTMeTKa «4»:
- OTBET IOJIHBII U MPaBUJIbHBIA Ha OCHOBAHUU W3YYEHHBIX TEOPHIi;
- MaTepuall U3JI0KEH B OMpEIeNIEHHOHN JIOTMUECKOW MOCIeNOBATeNbHOCTH, MPU 3TOM JOMYILEHBI JBE — TPU HECYIIECTBEHHbIC OIIMOKH, MCIPABICHHBIE IO
TpeOOBAaHUIO YUHUTEIIS.
OtMmeTKa «3»:
- OTBET MOJIHBIH, HO TIPU STOM JOMYIIIeHA CYIIeCTBEHHAs OIMNUOKA WM OTBET HEMOJIHBIHN, HECBSI3HBIMH.
OTMeTKa «2»:
- TIpU OTBETE OOHApYXEHO HETMOHWMAaHWE Y4YallUMCS OCHOBHOTO COJEpKaHHS y4yeOHOTO WM JOMYIICHBI CYIIECTBEHHBbIE OIIMOKH, KOTOpbIE yJalluiics He
MOYKET UCIIPABUTH MPU HABOJAIIUX BOMPOCAX YUUTEIIA.
OtMmetka «1»: OTCyTCTBHE OTBETA.


http://www.alhimikov.net/
http://www.alhimik.ru/
http://chemworld.narod.ru/

OueHka 3KcnepuMeHTAJbHbIX YMEHU |
OreHKa CTaBUTCSI HA OCHOBAaHUM HAOJIOJICHHS 32 YYALIMMHCS U ITMCbMEHHOTO OTYeTa 3a paboTy.
OtMmetka «5»:
- paboTa BBITIOJIHEHA MOJIHOCTHIO, MPABUIIBHO; CICJIaHbI TPABHIIbHBIC HAOIIOACHUS M BHIBOIBI;
- OKCIIEPUMEHT OCYIIECTBIICH I10 TUIaHY C YUYE€TOM TEXHUKHM 0€30MaCHOCTH M MPABHJI paOdOTHI C BEIIECTBAMH U 000PYIOBaHHEM;
- IPOSIBJICHBI OPTAHNU3ALMOHHO — TPYIOBBIC YMEHUS (TIOIEPKUBACTCS YHCTOTa pabovero MecTa u MOpsA0K Ha CTOJIE, SKOHOMHO HCIIOJIb3YIOTCS] PEaKTUBHI).
OtmeTka «4»:
- pa0GoTa BBHINOJHEHA NPABWIBHO, CHEJAaHBI TNPABWIbHBIE HAOMIOJCHHUS W BBIBOJBI, NPU 3TOM OKCIIEPUMEHT IPOBENEH HEMOJHOCTHIO WM JIOMYIIEHBI
HECYIIECTBEHHbIE OLTNOKH B paboTe ¢ BeulecTBaMu U 000py/I0BaHUEM.
OtmeTka «3»:
- paboTa BBINOJIHEHA NMPABHIBLHO HE MEHEEe YeM HAITOJIOBMHY WIIM JIOTYIIEHA CYIIECTBEHHAs OMIMOKA B XOJIE€ YKCIEPUMEHTA, B OOBSICHEHUH, B O0(OPMIICHUU
paboThl, B COOIIIO/IEHUH TPaBUII TEXHUKH 0€30MMacCHOCTH IIpU paboTe C BellecTBaMU U 000pYyAOBaHUEM, KOTOPAsl UCIIPABIISIETCS 110 TPEOOBAHUIO yUUTEJS.
OtMmetka «2»:
- pomymieHsl Be (u Oojee) CyIIeCTBEHHBIE OIMMMOKA B XOJI€ AKCIIEPUMEHTa, B OOBACHEHHH, B OGOPMIICHHH PAaOOTHI, B COOIOIEHUM MPABWI TEXHUKH
0€30MacHOCTH MpH paboTe ¢ BEleCTBaMU M 000PYA0BaHUEM, KOTOPBIC YJIAITUICS HE MOKET HCIIPABHUTH JaXKe 110 TPEOOBAHUIO YUUTEIIS.
Otrmetka «1»:
- paboTa He BBINOJHEHA, Y YYalllerocsi OTCYTCTBYIOT SKCIIEPUMEHTaIbHbIE YMEHHUS.

Ouenka yMeHHUs peliaTh pacyeTHbIE 3a1a4u
OtMmeTKa «5»:
- JIOTHYECKOM PACCYXKJICHUU U PEIICHUU HET OIIMOO0K, 3a7a4a perieHa palmoHaaIbHbIM CIIOCOO0M.
OtMeTKa «4»:
- B JIOTHYECKOM PAaCCYXJICHHHM W B PCIICHHH HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaya pelieHa HepalMoHaIbHBIM CIIOCOOOM HIIM JOIMYIIEHO HE 0oJiee JBYX
HECYIIECCTBEHHBIX OIIHOOK.
OtMeTKa «3»:
- B JIOTHUECKOM PACCYK/ICHUU HET CYIIECTBEHHBIX OIMOOK, HO JOMYCKAETCs CYIIECTBEHHAs OIMOKAa B MATEMaTHYECKUX pacyeTax.
OTMeTKa «2»:
- UIMEIOTCSI CYIIECTBEHHbBIE OIIMOKU B IOTHUECKOM PACCYK/ICHUU U B PEILICHUU.
OtmeTKa «1»: OTCYTCTBHE OTBETA HA 3aJjaHHeE.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT
OtmeTka «5»:

- OTBET MOJIHBIN U MPaBUJIbHBINA, HA OCHOBE M3YUYEHHBIX TEOPUH, TPU STOM BO3MOKHA HECYIIECTBEHHAs OIIHNOKA.
OtmMmeTka «4»:



- OTBET HETOJHBINA WX JOMYIICHO He 0oJiee IBYX HECYIECTBEHHBIX OMIMOOK.
OtmeTka «3»:
- paboTa BHITIOJTHEHA HE MEHEE YeM HAloJIOBHHY, JOMYIIEHA O/IHA CYIIECTBEHHAs! OIIMOKA U IIPU 3TOM JIBE - TPU HECYIIECTBCHHEIE.
OtmeTka «2»:
- paboTa BBITIOJTHEHA MEHBIIIE YeM HAIOJIOBUHY WIIH COJNEPKUT HECKOJIBKO CYIIECTBEHHBIX OIIHNOOK.
OtmeTka «1»: paboTa He BBIIOJIHEHA.
[Ipu o1ieHKe BBIIOTHEHNUS MUCHMEHHON KOHTPOJIBHOM paboThl HEOOXOIUMO YUUTHIBATH TPEOOBAHUS €AMHOTO OPPOrpaduuecKkoro pexnuma.
OTMmeTKa 32 UTOTOBYIO KOHTPOJIBHYIO pad0Ty KOPPEKTUPYET MPEALIECTBYIOIIME ITPU BHICTABICHUH OTMETKHU 3a YETBEPTb, OIYroJIue, roJ.

8. KoHTposbHO-U3MepUTeIbHbIE MATEPUAIbI
COCTaBJIEHbI HA OCHOBE:
1. Xumus. 10 knacc: KOHTPOJIbHBIE M IIPpOBepouHble paboThl K yueOHUKY I .E.Pymsutuc «Xumus. 10 kmacc. basossiit ypoBenb» / [1.H. bepeskun, A.A.
VYurakoBa u ap.. — 3-¢ u3l., crepeotun. — M.: Jpoda, 2010 1.
2. Bonosuk B.b., Kpyrenkas E.J[. Opranuueckast XuMuUs: BOIIPOCHI, YIPAXKHEHHUS, 3amaun, Tectol. [locobue mns crapueknaccaukos.- CI16: CMHUO
[Ipecc, 2012 T.
3. Opranudeckas XUMHUs B TeCTax, 3aaadax, ynpaxkHeHusx. 10 kiacc: yaeOHoe mocodue st oomeoopa3zoBarenbHbIX yupexaenuii / O.C. 'abpuensu, N.I.
Octpoymos, E.E. OctpoymoBa. — 3-¢ u3j., crepeotutt. — M.: Ilpoda, 2005 r.
EI'D 2010. Xumusa. Tunosele TectoBble 3ananusd / FO.H. Mensenes. — M.: M3garenscTBo «OKk3ameny», 2010 r.
Enunsiii rocynapctBennbiit sx3amer 2009. Xumusi. Y HUBEpcallbHbIE MaTepHaIIbl A1 moAroToBku yuantuxcst / @UIN. — M.: Uaremnext-Llentp, 2009 r.
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9. Cnmcok JuTeparypsbl.

1. lisetkoB JI.A. Opranuueckas xumus: y4e6. ans ydanuxes 10-11 . oOmeoOpasosar. 3aBeaenuit / JI.A. LipetkoB. — M.: I'ymanutap. m3a. uentp BJIAJIOC,
2006 .

2. O.C.I'abpuenss, N.I'.OctpoymoB, E.E.OctpoymoBa. Oprannueckass Xumusi B TecTax, 3ajadax, ynpaxHeHusax. 10 kimacc: yue6. nocodue i o61eo0pa3oBart.
yupexaenuit. — M.: JIpoda, 2003 r.

2. M.YO.T'opkoBenko. Xumus. 10 kmacc. Iloypounsie paspaboTku k yueOHukam O.C.I'abpuensna u ap. (M.: Hpoda); J.C.I'yzes u ap. (M.: Hdpoda);
I'.E.Pym3utuca, ®.I'. ®enpamana (M.: [Ipocsemenue). — M.: BAKO, 2006 r.

3. O.B.KoBanpuykoBa. Yuuce pemars 3a1a4u o xumuu. M., 1999 r.

4. M.C.I1ak. Anroputmuka npu u3ydeHnu xumuu. M., 2000 r.

5. Xumus 10-11 xn.: YyeOnoe nocobue / P.A.JIluaun, E.E. SIkumoBa, H.A.Botunosa; [lox pen. npod. P.A.Jlununa. M.: IIpoda, 1999 r.



6. 1.I'.Xomuenko. Pemenue 3amay o xumuu. M, 2000 r.
7. JLLA.LletkoB. Oprannueckast xumusi: yaeOHuk st 10 ki. cpen. mk. — M.: [Ipocsemenue, 1988r.
8. B.A1.BuBropckuii. Bonpocsl, ynpaxHeHUs 1 3a1a4M 110 OPraHUYECKOi XuMuu ¢ oTBeTamu U pemenusmu. — M.: BJIAZIOC, 1999 r.
9. I1.Caiikc. MexaHu3Mbl peakimii B opraHnueckoi xumuu. — M.: M3natenberBo «Xumusy», 1971
10. A.1.Apremenko. OpraHuyeckasi XUMHsL: yue0. ISl CTyIEHTOB CPEIHHX criel. yued. 3aBefieHnid. — M.: Bricmas mkona, 1998 r.
11. O.C.I'abpuensin, H. H. Pynos, B. U. TonkynoB «Xumus 10 knacc. XuMudeckuid  9KCIIEpUMEHT B mIKoJie». MockBa, «Jpodax», 2010 r.
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