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HosicHUuTeEIbHASA 32aNIMCKA

PaGouas mporpamma no yuyeOHOMY npeamery «Xumus» ais oOydaromuxcst 10 kiacca
MBOY «AnekcanapoBcKasi IIIKOJIa» COCTaBJIeHa HA OCHOBE CJIEAYIOIIUX JOKYMEHTOB:

1. ®enepanbubiii 3aK0H 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii Deaepanum»
(C U3MEHEHHUSIMU U JIOTIOJIHECHUSIMU );

2.DenepanbHBIA  TOCYJAPCTBEHHBIM  O0Opa3oBaTeIbHBIM  CTaHAapTa CpPEIHEro  OO0IIero
o0Opa3oBaHUs, YTBEPXKICHHBIA MpHKa3oM MHUHHCTEpCTBa 00pa3oBaHusi U Hayku Poccuiickoii
®denepannn ot 17.05.2012 Ne413 (c u3BMEHEHUSAMU);

3. [IpumepHast mporpamma cpeanero odmero oopasosanus —Xumus. 10-11 xkmaccer (Ilpumepnsie
nporpaMmel 1o y4eOHbIM npeameraMm. (Ctanmaptsl BToporo nokosenusi) —M.: Ilpocsemenue,
2014);

4. OcHoBHas oOpa3oBareabHas MporpaMmMa cpeiHero odmiero oopazopanus (B pamkax DdIrOC
COO0), yreepxkaennas npukazom MBOVY «Anekcanaposckas mkona» ot 31.08. 2021r. No343;

PaGouas mporpamma siBIsieTCS MPUIIOKEHUEM K OCHOBHOW 00pa30BaTeIbHON Mporpamme
cpenHero obmiero obpaszoBanusi (B pamkax ®I'OC COO), yrBepxkacHHas mnpukazom MBOY
«Anekcanaponckas mkoiaa» ot 31.08. 2021r. Ne343.

Pabouas mporpaMma 1o mpeIMeTy COCTaBJICHA ¢ Y9eTOM pabodell MporpaMMbl BOCITUTAHHS
MBOY «AnekcanapoBckas IIKOJa», KaJCHAApHOTO IUIaHA BOCIHUTATENbHOW paboThl Ha
2022/2023 y4eOHbIii TO/I.

[Ipu peanuzanuu pabodeil mporpaMMbl 0 y4eOHOMY HpEIMETy «XHUMHS» HCIIOJIb3YyeTCs
yaeOnuk: Xumus. 10 kimacc. YueOHuUK 1715t 00111eo0pa3oBaTeNbHbIX OpraHu3aluil ¢ MpUI0KEeHUEeM
Ha snekTpoHHoM Hocutese (DVD) /T .E. Pymsutuc, ®.I'. ®enpaman. - . M : [IpocBemienue, 2014.



IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4e0OHOIr0 nmpeaMeTa « XuMHsD)

TpeboBanust K pe3yiabTaTaM OCBOCHHUS OCHOBHBIX OOpa3oBaTENbHBIX IPOrpamMMm
CTPYKTYPUPYIOTCS TIO  KJIIOYEBBIM  3ajJadyaM  oOmero oOpa30BaHUs, OTPaKAIOIIUM
I/IHI[I/IBI/II[yaJILHBIC, 06H_IGCTBCHHBIC nu I‘OCYI[apCTBCHHLIC HOTpe6HOCTI/I, U BKIIIOYAKOT JIUYHOCTHBIC,
MeTaIpeMETHBIC U TTPEAMETHBIC PE3YIIbTATHI.

JImdHOCTHBIE pe3yabTaThl OOYYCHHS B OCHOBHOW INKOJE BKIIOYAIOT TOTOBHOCTh U
CIIOCOOHOCTh ~ OOyYarmMXcs K CaMOPa3BUTHIO MW JUYHOCTHOMY  CaMOOINPEIEICHUIO,
c()OPMUPOBAHHOCTh WX MOTHBAIIMM K OOYYEHHIO W IIEJCHANPABICHHON IT03HABATEIHHON
eATEIbHOCTH, CHCTEMBI 3HAYMMBIX COLMAIBHBLIX M MEKIMYHOCTHBIX OTHOIIEHWH, LIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK, OTpa)KaIOH_[I/IX JINYHOCTHBIC U I‘pa)KI[aHCKI/Ie no3unuu B ACATCIIbHOCTH,
COIMAIbHBIC KOMIIETEHIINHU, MPABOCO3HAHKE, CIIOCOOHOCTh CTABUTh IIEIM U CTPOUTH KU3HCHHBIC
IIJIAHBI.

JIndHOCTHBIE Pe3yNbTaThl U3YYEHUS XUMHUH — 3TO YPOBEHb C(HOPMHUPOBAHHON IIEHHOCTHON
0pI/I€HTaIII/II/I y‘-IaIIII/IXCﬂ, OTpancanmeﬁ nx I/IHI{I/IBI/IZ[yaJH)HO-JH/ILIHOCTHI)Ie 103U, MOTHUBBI
00pa3oBaTeNnbHO 1eATEIbHOCTH, COIIMAIbHBIE YyBCTBA, TMUYHOCTHHIE KA4eCTBA.

.HI/ILIHOCTHBIG pe3YJII)TaTI)I CBI/IIIGTGJH)CTBYIOT (0] HpeBpaHICHI/II/I 3H3.HI/II71 nu CHOCO6OB ACATCIIbHOCTH,
B CYIIIHOCTHBIE YEPTHI XapakTepa, B MUPOBO33pEHUE, B YOSIKICHHS, B HDABCTBEHHBIC TPUHIIUIIEI.

I[CSITGJII)HOCTI) B O6yT-IeHI/II/I XUMHUHU HanpaBneHa Ha JOCTUKCHUC yT-IaHII/IMI/ICﬂ CHGILYIOHII/IX
JUYHOCTHBIX PE3YJIbTaTOB:
® B [ICHHOCTHO-OPUEHTAIIMOHHOM c(hepe — YyBCTBO TOPJIOCTH 32 POCCHICKYIO XUMUIECKYIO
HAayKy, TYMaHU3M, OTHOIIIEHUE K TPYNLY, LIEICYCTPEMIIEHHOCTD,
®B TPYJIOBOM cdepe — TOTOBHOCTh K OCO3HAHHOMY BbIOOpY AalibHEHIIed o0pa3oBaTeIbHOM
TPaCKTOPHH;

® B [103HABATEIHHON (KOTHUTHUBHOW, WHTEIUIEKTYaJbHON) cepe — YMEHHE YIpPaBIsATh CBOCH
IMO3HABATEILHON JIEATCIBHOCTBIO.
OCHOBHbIE THYHOCTHBIE Pe3YJabTAThI O0YUEHUS XUMUHU:
L] (1)0pMI/IpOBaHI/I€ OTBECTCTBCHHOI'O OTHOIICHUS K y‘-IeHI/IIO, TOTOBHOCTU H CHOCO6HOCTI/I
y4almmxcs K CaMOpPa3BUTHUIO M CaMOOOPa30BaHMIO HAa OCHOBE MOTHBAIUM K OOYYECHHIO H
MO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOEHUIO AalbHEHIeH WHANBUAYAIBHONH TPaeKTOPUU
oOpa3oBanus Ha 0a3e OPUEHTUPOBKHU B MUPE npodeccuii U MpoPecCHOHATIBHBIX MPEINOYTCHHH,
C y4€éTOM YCTOWYHMBBIX MO3HABATEIBHBIX HMHTEPECOB, a TaKXKE Ha OCHOBE (OPMHUPOBAHUS
YBa)KI/ITCJ'IBHOFO OTHOIICHUA K TPYI[y, pa3BI/ITI/I$I OIIbITa y‘-IaCTI/ISI B COIIMAJIBHO 3HAYNMOM TPYIIG;
¢ (hopMUpOBaHHE IEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAYKH U OOIIECTBEHHON NPAKTHKH, YYUTHIBAIOIIETO COIMANBbHOE, KYIBTYPHOE,
SI3LIKOBOE, TyXOBHOE MHOT'000pa3nue COBPEMEHHOTO MHUDA;
¢ (hopMHUpOBaHHE KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOIICHHUH W COTPYAHHYECTBE CO
CBEPCTHUKAMH, JIETBMH CTapIIero W MIIQJIIEr0 BO3pacTa, B3pOCIBIMH B IIpOIlECCe
o0pa3oBaTenbHOM, 00IIECTBEHHO MOJIE3HOM, yd4eOHO-MCCIe0BATEIhCKOM, TBOPUECKON U IPYTUX
BUJOB ACATCIIBHOCTH,
¢ (hopMUpOBaHHE IIEHHOCTH 3J0pPOBOTO M 0Oe€30mMacHOro o0pa3a >KU3HU; YCBOCHHME IPABHII
WHJVBUAYAIBHOTO U KOJUIEKTUBHOTO OE30MAaCHOTO TMOBEACHUS B UPE3BBIYAWHBIX CUTYaIUAX,
YIPOKAKOUIUX KU3HU U 3I0POBBIO JIFOJEH;
¢ (hopMHUPOBAHKE OCHOB IKOJOTHYECKON KYIbTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTHYECKOTO MBIIUICHHUSI, Pa3BUTHE OIBITA IKOJOTUIECKH OPHEHTUPOBAHHOM pedIeKCHBHO-
OHGHO'—IHOI‘/’I 158 HpaKTquCKOﬁ OCATCIIBHOCTHU B JKU3HCHHBIX CI/ITyaHI/ISIX.
IlpenMeTHBIMH pe3yabTaTaMH OCBOCHHUS YyYallUMHCS TpOrpaMMbl 1o Xumun-10
SIBJISTFOTCSL:
1. B no3naseamenwvnoii cipepe:
e J1aBaTh OMPEICICHUS N3YUCHHBIX TIOHITHI: OpraHnYecKasi XUMHsI, OPraHUIECKUE COCTMHCHMUS,
9JIEKTPOHHOE CTPOCHHE aroMma yriepoja, JJEKTPOHHAs NpHpoJa XWMHUYECKHX CBS3ed B
OpPraHUYeCKUX COCAMHEHUSX, BUABI THOPUIM3AIMK aTOMa yriepoaa, GyHKINOHAIbHBIE TPYIIIH,
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B3aMIMHOE BIIMSIHUE aTOMOB HJIM TPYIIBI aTOMOB, KJIacChl OPTaHHYECKUX COCTUHEHUN — aTKaHBI,
UKJIOAJIKAHBI, aJIKEeHBI, aJIKa/IueHBI, AJIKUHBI, apoMaTHYeCKHe  YIJIeBOJIOPOBDI,
raJlOTeHONPON3BOIHBIEC YTIIEBOJOPOJOB, CIUPTHI (OJHOATOMHBIE W MHOTOATOMHEIE), (DEHOIIBI,
3(uUpBl — MPOCTHIE U CIIOKHBIE, allbJETU/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI, KUPBI, YTIEBOBL,
aAMUHBI, AMHHOKHCJIOTHI, O€NKH, HYKJICHHOBBIE KHCIOTHI, IIOJUMEPHl, CHUHTETHYCCKHEC U
HCKYCCTBEHHbIE BOJIOKHA;

® OMNpeAeNsATh TUIBl XUMUYECKUX PEaKIUi, 3HATh YCIOBUS UX MPOBEICHUS;

® 3HaTh KAa4eCTBEHHBbIE PEAKIMM IJI1 KaXJOT0 Kilacca OpPraHMYeCKHX COCAMHEHUN, a TaKxke
UMeHHbIE peakiuu (peakuu Biopia, 3ununa, JleOenesa u ap.), yMeTh UX 3alHUCHIBATh;

® OINUCHIBATh JIEMOHCTPALIMOHHBIE U CAMOCTOATEIBHO ITPOBEICHHBIE SKCIIEPUMEHTHI, UCIIONb3YS
JUISL 3TOTO €CTECTBEHHBIN (PYCCKUM, POJHON) A3BIK U S3bIK XUMUH;

® ONUCHIBATh M pa3jnyaTh H3yUYEHHBIE KJIACChl HEOPraHMYECKUX COCAMHEHUMN, MPOCThIE U
CJIOHBIE BEIIECTBA, XUMHUUECKHUE PEAKIIIH;

e KJIacCCH(PHUIIMPOBATH H3yUYECHHBIC OOBEKTHI U SBIICHUS;

e HaOMIOJaTh JEMOHCTPUPYEMBIE U CaMOCTOSITENIBHO IIPOBOJMMBIE OIBITHI, XUMHUYECKHE
peaKuu, MPOTEKAIONINE B PUPOC U B OBITY;

e JenaTh BBIBOJBI M YMO3aKIIOUEHUS U3 HAOMIOACHWIA, W3YYCHHBIX XHUMHUYECKUX
3aKOHOMEPHOCTEH, NPOrHO3MPOBATh CBOICTBA HEU3YYEHHBIX BEIIECTB II0 AHAJIOTUU CO
CBOICTBaMH U3y4YCHHBIX;

® CTPYKTYypUPOBaTh HM3YYCHHBIM MaTepual M XUMHUYECKYH0 HH(OpMAIHIO, MOJY4YECHHYIO W3
JIPYTHX UCTOYHHUKOB;

® MOJICIHPOBATh CTPOCHUE MPOCTEHIINX MOJIEKYJ Ka)XI0Tr0 KJIacca OPraHuYeCKUX COeTMHEHUH.
2. B yuennocmmno-opuenmayuonnou cgepe.

® aHANM3MPOBATh M OLEHHUBATH TOCIEACTBUSA JUISI OKpYXKAalOmeH cpenbl OBITOBOM |
IIPOU3BOJICTBEHHOMN J€SITEILHOCTH YeJIOBEKa, CBSI3aHHOM ¢ NepepabOoTKOM BEIIECTB.

3. B mpyooeoii chepe:

® TIPOBOJHUTH XMMHYCCKHI YKCIICPHUMEHT.

4. B cghepe be3onacnocmu cusneoeamerbHOCmu.

e OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABJICHHSIX, OKOTaX U APYTUX TPaBMaxX, CBA3AHHBIX C
BEIECTBAaMHU U J1a00paTOPHBIM 000PYIOBAHHUEM.

OpnHUM U3 pe3ysIbTaTOB peau3alny padodyei mporpaMmbl BOCIIUTAHUS CTAaHET IPUOOIIEHNE
00y4JaromuXxcsi K POCCHICKUM TPaTUIIMOHHBIM TyXOBHBIM IEHHOCTSAM, MpaBWJIaM U HOpMam
NOBE/IeHUs B poccuiickoMm obmiectBe. Pabouas nmporpamma mnpusBaHa 0O€CHEUUTH JOCTHXKEHUE
0o0y4JaromMMHUCs JIMYHOCTHBIX pe3ylnbTaToB, ykazaHHbIX Bo @OI'OC: dopmupoBanue y
00yJaronuxcsi OCHOB POCCUMCKON MAEHTUYHOCTH; TOTOBHOCTh 00YYAIONIUXCSl K CAMOPA3BUTHIO;
MOTHBAIIHIO K TTO3HAHUIO i 00yYEHUIO; [ICHHOCTHHIE YCTAHOBKHU U COITUAIBHO-3HAYMMbIE KauecTBa
JMYHOCTH; AKTUBHOE Y4acCTHE B COL[UAIIbHO-3HAYMMOM JESITEIbHOCTH.

MeranpeamMerHble pe3yJbTaTbl OOYYCHUS B CTapIICH IIKOJIE COCTOST W3 OCBOEHHBIX
YUANTUMHCS MEXKITPEJIMETHBIX MOHATHA W YHHUBEPCATBHBIX yYCOHBIX JEHCTBUH (pEryIsITHBHBIC,
MO3HABATENIbHBIE, KOMMYHUKATHUBHBIE), CIIOCOOHOCTH WX WCIIOJIB30BaHUS B Yy4eOHOHU, TO-
3HABATEJIbHOW U COLMAILHOM MPAKTUKE, CAMOCTOSTEIbHOCTH IJIAHUPOBAHUS U OCYIIECTBIICHUS
yueOHOM JeATeTbHOCTH W OpraHu3allud Y4eOHOTO COTpYJHHUYECTBA C TeAaroraMu U
CBEpPCTHUKaMH, K MPOEKTUPOBAHMIO U TIOCTPOEHUIO WHAMBHUIYaJbHON 00pa3oBaTeIbHON
TPACKTOPHH.

Ilo3HaBaTenbHbBIE:

1) camocrosiTensHOE BhlAeNeHUE U POPMYTUPOBAHUE TTO3HABATEIHLHON LENH;

2) yMEHHE CTPYKTYPHPOBATH 3HAHHS;

3) BBIOOp HambOomnee 3 (PEKTUBHBIX CIIOCOOOB PEIICHUS 3a7a4 B 3aBHCHUMOCTH OT KOHKPETHBIX
yclioBuii; 4) KOHTPOJIb U OLIEHWBAHUE MpOLIecca U pe3yibTaTa SKCIepUMEHTANIbHBIX 33/1aY;

5) yMeHue Ha TPaKTUKE TMOJIb30BAThCS OCHOBHBIMU JIOTHUYECKUMHU TMPUEMAMHU, METOJaMU
HaOJIOZICHUS, MOJICTTUPOBAaHUS, OOBSICHEHHUS, PEIICHHUS TTPOOJIeM, POTHO3UPOBAHUS | JIP.;



6) ¢opMHpOBaHHE M pPA3BUTHE KOMIETEHTHOCTH B OOJACTH MCIOJB30BaHUS MHCTPYMEHTOB U
TEXHUUYECKUX CPEACTB HH(MOPMALMOHHBIX TEXHOJOTHH (KOMIBIOTEPOB U MPOTrPaMMHOIO
oOecrieyenus); 7) onpezeseHrHe OCHOBHON M BTOPOCTENIEHHOM HH(pOpMAaIINY;

8) nmpe3eHToBaTh MOArOTOBICHHYIO HH(POPMALIMIO B HATJISIIHOM U BepOaJIbHOM BUJIE;

9) npUBOAUTH MPUMEPHI B KAYECTBE JJOKA3aTEIbCTBA BBIIBUTAEMBIX MOJIOKEHU;
PeryasitTuBHble:

1) dopmupoBanre COOCTBEHHOT'O AITOPUTMA PEIICHUS MTO3HABATEIbHBIX 3a1a4;
2) crtocoOHOCTh (hOpMYIUPOBATH TPOOJIEMY U 1I€TIU CBOCH pabOTHI;

3) ajekBaTHO OLIEHUBATh MPABUIBHOCTh WJIM OLUIMOOYHOCTH BBIMOJHEHUS Y4eOHOW 3ajayu, ee
00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHUS;

4) IpOTHO3MPOBAHUE 0XKUIAEMBIX PE3YJIbTATOB U CONOCTABICHUE UX C COOCTBEHHBIMU 3HAHHUSIMU;
5) pa3BuUTHE HABBIKOB KOHTPOJIS U CAMOKOHTPOJIS, OLIEHUBAHUS CBOMX JICHCTBUI B COOTBETCTBUU
C 3TaJIOHOM;

6) yMeHHEe KOPPEKTUPOBATH CBOM JICHCTBHUS B COOTBETCTBUU C U3MEHSIIOIICHCS CUTYyallueH;

7) BbIIEIEHHE U OCO3HAHHE TOTO, YTO YK€ YCBOEHO M UTO €I€ HYXHO YCBOMTb, OCO3HAHHE
KauyecTBa U YPOBHS YCBOCHUS;

8) mpuMeHeHUe ¥ COXpaHCHHE YIeOHOM 1IeH U 3a]1a4H,

KoMmyHnkaTuBHbIe:

1) pa3BUTHE HABBIKOB IJIAHUPOBAHUS YI€OHOTO COTPYIHUYECTBA C YUUTEIIEM U CBEPCTHUKAMH;
2) mnoctaHoBKa OOmIeH 1€y, IUIAHUPOBAHHS €€ JOCTHUIXKEHHS, OINpeesieHue CrIoco0oB
B3aMMOJICHCTBUS; 3) OCBOEHHME CHOCOOOB yIpaBlIEHUS IOBEJCHUEM, pa3BUTUE YMEHUU
KOHCTPYKTUBHO pa3pemiatb KOH(INKTHL;

4) ymeHue ¢ A0CTaTOYHOW MOJHOTOW M TOYHOCTBIO BBIPAXKaTh CBOM MBICIH B COOTBETCTBUU C
3aJja4aMy U yCIOBHSIMH KOMMYHHUKAIUU;

5) BiageHUE MOHOJOTHYECKOW M JHalloTHYecKol ¢GopMaMu pedd B COOTBETCTBHM C
CHUHTAKCUYECKMMHU U FPaMMaTHYECKUMH HOPMaMH POJHOTO SI3bIKA.

6) muIaHupoBaHKE Y4eOHOTO COTPYAHUYECTBA C YUUTEJIEM U CBEPCTHUKAMU — OTIpeIeNICHUE LIENH,
(GyHKLIUH Y4aCTHUKOB, CIOCOOOB B3aMMO/IEHCTBHS;

7) yMEHHE JOHOCUTDH CBOIO MO3UIUIO 0 COOECEeTHUKA;

8) yMeHue corilacoBaHHO paboTaTh B IPYIIIE;



Conep:xxanue y4eOHOro npeamera « XumMush»

Opranuueckas xumus. 10 kmacc.
Tema 1. TeopeTnyeckre OCHOBBI OPraHM4YecKOM XuMum (2 yaca).

@®opMHUpOBaHUE OPraHUYECKOM XUMHUM Kak Hayku. Opranuueckue BemiectBa. IIpenmer
opranuueckoit xumuu. OcoO0EHHOCTU CTPOECHHS U CBOWCTB OPraHUYECKUX COeIMHEHUH. 3HaueHne
U pOJIb OPTaHMYECKOW XMMHU B CHCTEME €CTECTBEHHBIX HAayK M B XH3HH oOmiectBa. Teopus
CTpOEHUS Opranndeckux coeauHeHnit A.M. bytinepoBa. OCHOBHBIE ITOJIOKEHUS TEOPUU CTPOCHUS
A.M.bytneposa. Yraepoauslii ckener. Pagukansl. @yHk1MoHaNbHbIE rpyniibl. ['oMonornueckuit
psan. I'omonoru. M3omepust m ee BuApl. XUMHUYECKOE CTPOCHHE M CBOMCTBA OPraHUYECKHUX
BEUIECTB. 3HAUYEHHUE TEOPUM CTPOCHUS OPraHWYECKUX COEAMHEHUN. DJEKTpPOHHas IpUpoja
XUMHYECKHX CBSI3e B OPraHMYEeCKHX COCIUHEHHSIX. ODJEKTPOHHOE 00JaKo, uX (OPMBI.
DJEeKTpOHHBIE W DIEKTPOHHO-Tpaduueckue (GopMynasl aToMa yriepoia B HOPMAJIbHOM U
BO30Y>KICHHOM COCTOSIHUSIX. BaneHTHbIe cocTosiHUS atoma yriepona. KoBaneHTHas CBs3b U ee
pa3sHOBUAHOCTH. BogopoaHas CBA3b.

Yraesogopoabl (13 wacos)

Tema 2. TlpenesibHbIE YIJ1€BOAOPO/AbI (ajIKkaHbl) (3 yaca)

AJIKaHBI. DJIEKTPOHHOE M MNPOCTPAHCTBEHHOE  CTPOEHHUE  AJIKaHOB.
['omonoruyeckuit psin, obmiast ¢opmyina ankanoB. CTpOCHHE MOJIEKYNBI METaHa M APYTHX
ankaHoB. M3omepus ankaHoB. du3ndeckre CBOMCTBA, aIKaHbI B IPUPOAC. XUMHUYECKHUE CBOMCTBA!
peakuuy 3aMmelleHus (Ha NpuUMepe TaJOreHUPOBAaHUS aJIKaHOB), TIOpPEHHE, TEPMHUYECKOE
pa3joxeHue W u3oMepusanus ankaHoB. [lonydeHue ¥ MpPUMEHEHHE aJIKaHOB, MPOMBIIICHHBIE
CHOCOOBI IOJIyYEHHUS: KPEKUHI aJIkaHOB, (pakuuoHHass neperonka HepTu. [loHsTHe o
[MKJIOAJKaHAaX, MX HOMEHKJIaTypa, CTPOCHHE, CBOMCTBA.

Jlab6opaTtopusbiit onbIT Ne 1. « M3roToBnenne Moieneid MOJIeKyJl OPraHuueCKUX COSAMHEHUI.

Tema 3. HenpeneabHble yrieBoaopoabl (5 4acoB)

AJnKeHbl.  DJNEKTPOHHOE U  TNPOCTPAHCTBEHHOE  CTPOEHHUE  AJKEHOB.
I'omonorunyeckuii psa. Homenknarypa. M3omepus: yriaepoaHON LENH, IOJOXKEHUS KPAaTHOU
CBSI3M, 1IMC-, TPAHC-U30MEpHs. XUMUYECKHE CBOMCTBA: PEAKIIMKU OKUCIIEHUS (IIOJIHOE OKUCIIEHHE
— FOPEHHUE B KHUCIIOPOJE, HEMOIHOE — MOJ AEHCTBUEM OKHUCIMTENIECH, HAllpUMep, IIepMaHraHara
KaJus), IIPUCOETUHEHUS (ruapupoBaHue, raJIOr€HUPOBAHME, TUApATALNS,
THJIpOrajioreHupoBaHue), nonumepusanuu. Ilpasuno MapkoBuukoBa. [lonyuenue u nmpuMeHeHe
AJIKEHOB.

AJKUHBL. DJIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE alleTUsIEHa. [ OMOJIOTY M H30MEpBI.
Homenknarypa ankuHoB. @U3NyYeCKHe M XMMHUYECKHE CBOMCTBA. Peakuuu NMpUCOEIMHEHMS U
3amenienus. [lomyuenue. [lpumenenue.

AJKaJMeHbl: CTPOEHHE MOJIEKYJI, MU30MEPUS U HOMEHKJIaTypa, pu3ndeckue U XMMHYECKre
corictBa. IIpUpOIHBIN M CHUHTETUYECKMM Kaydyku, pe3uHa. IlosydeHue u mnpumeHeHue
AJIKaIMEHOB.

Tema 4. ApomaTudeckue yrieBoaopoanl (2 yaca)

ApomaTHyecKre YriaeBOJOpOAbl (apeHbl). DJIEKTPOHHOE W IMPOCTPAHCTBEHHOE
cTpoeHue 6ensona. Mzomepus u HoMeHkIarypa. Ousnueckue 1 XuMHUYECKHe CBOIcTBa OeH3071a.
['omonorn 6Genszona. OCOOEHHOCTH XMMHUYECKHMX CBOICTB TOMOJIOroB O€H30Ja Ha HpHUMeEpe
Ttonyosia. I'eHeTHueckas CBs3b apPOMATHYECKHUX VYIJIEBOJOPOJOB C JIPYTMMH KJIAaCCaMHU
YTJIEBOJIOPO/IOB.

Tema 5. llpupoaHbie HCTOYHUKH YIJIEBOJ0POI0B (3 yaca)

[IpuponHbie UCTOYHUKH yTaeBOAOpPoaoB. [Ipupoansiii ra3. [lomyTHeie HeTSIHBIC Ta3bI.
Hedts n HedrenponykTsl. @usnueckue cpoictBa. Criocodsl nepepadotku HepTH. Ileperonka.
Kpekunr tepmMudeckuii u karanuruueckuii. Kokcoxummuaeckoe mponu3BOACTBO.

I'eneTnyeckas CBA3b MEKIYy KJIACCAMHU OPraHUYECKUX COCIUHEHUMN.



BrinosiHeHUE ynpaXHEHU MO0 U3TOTOBJICHUIO MOJIEJIEW MOJIEKYJI, BBIIIOJIHEHUE TECTOB.
Pacuernble 3apauu:
1. HaxoxaeHue MOJEKyIIpHOUW (OPMYIbl OPTaHMYECKOTO COCIUHEHHUS MO Macce (00bemy)
MPOJYKTOB CTOPaHHSL.
2. HaxoxneHue MOJEKYISIPHOW (OpPMYIbI BEIIeCTBAa MO €ro OTHOCUTENBHOW IUIOTHOCTH M
MacCOBOH J10J1€ 3JIEMEHTOB B COCTUHEHUSX.
JlaGopatopubiii ombiT Ne 2. «3HaKOMCTBO ¢ oOpa3namMu TNPUPOAHBIX YIJIEBOAOPOAOB U
MPOJYKTAMU UX MEepepadOTKU.
Kontponsnas padora Ne 1 mo teme: «YTII€BOIOPOIBI».

Kucaopoaconepxamme oprannyeckue pemecrsa (13 yacoB)

Tema 6.Cuuptsl 1 ¢peHobI (4 yaca)

OpnoatoMHble TpenenbHble cUPThl. OCOOCHHOCTH AJIEKTPOHHOTO CTPOCHHUS MOJIEKYII
cnupToB, (yHKIMOHANBHAS Tpymmna. CocraB W KiIACCH(PUKAIMS CIUPTOB. MEXMOICKyIsIpHas
BOJIOpoaHAas CBs3b. Dusnueckue cBOWCTBA cnupToB. VM3oMepust (MONTOXKEHHUS THIPOKCHIBHBIX
IpyNI, MEXKJIAcCOBasl, «YyIJIEpOJHOIO CKEJIETa») M HOMEHKJIaTypa. XUMHUYECKHE CBOMCTBA
CIUPTOB, 00YCIIOBJIICHHbIE HAIMYMEM B MOJIEKYJIaX TUAPOKCOTPYII: 00pa30oBaHHE alKOTOJISTOB,
B3aMMOJICHCTBHE  TaJOT€HOBOJOPOJAMHU,  MEXMOJIEKYJIIpHas U  BHYTPUMOJIEKYJIApHas
JIeruaparanus, dTepuduKans, OKUCICHUE U IETHIPUPOBAHUE CIIUPTOB.

CaoilicTBa MeTaHoJIa (3TaHOJA), IOJIy4YeHHe U npuMeHeHue. dusnonaoruyeckoe nencTBUE
CIIUPTOB HAa OPraHU3M YeJoBeKa. AJTKOTOIM3M U ero nocueactsus. [Ipodunaktuka ankoronusma.

I'enernueckas cBSI3b OJHOATOMHBIX IIPEIEIbHBIX CIIUPTOB C YIIIEBOJOPOIAMHU.

MHuoroatoMHble  coupThl. OCOOEHHOCTM  CBOMCTB ~ MHOTI'OAQTOMHBIX CIIUPTOB.
KauecTBeHHast peakiusi Ha MHOTOaTOMHbBIE CIIUPTHI. BakHelue rnpeacTaBUTeIM MHOT0aTOMHBIX
CHMPTOB - STUJIEHIJIMKOIIb, IInlepuH. CBONCTBA, IPUMEHEHHUE.

@®enonbl. CTpoeHue Mosekynsl (eHona. B3anMmHOe BiMsHHE aTOMOB B MOJIEKYJE Ha
npuMepe Mouiekynbl ¢eHona. duznueckue CBONHCTBA M MOJydeHHE. XUMHUYECKUE CBOMCTBA
¢denona xak GyHKIUS ero ctpoeHus. KuciotHeie cBoiicTBa. B3anmMHoe BIMSIHUE aTOMOB M TPYIIIT
aTOMOB B MOJIEKYyJIaX OpraHMYeCKUX BellecTB Ha nmpuMepe denona. [lonukonneHcanus ¢peHomna ¢
dbopmanbnerugom. KauecrBennas peakuust Ha ¢enon. IIpumenenne ¢enona. Knaccudukarus
¢denonoB. CpaBHEHHE KHUCIOTHBIX CBOWCTB BEIECTB, COJACPXKAIIUX T'MAPOKCHIIBHYIO TpYIIY:
BOJIbI, OJTHO- U MHOI'OATOMHBIX CIIUPTOB, (heHosa. DIeKTpoUIbHOE 3aMelIeHHe B O€H30JIbHOM
KouibLie. TokcuyHOCTh (peHoma u ero coeauHenui. [Ipumenenne npousBoaHbIX GeHona. Pemenue
pacyeTHBIX 3aja4. BerauciaeHus no TepMOXUMUYECKUM YPaBHEHUSIM. .

Tema 7. Anbaeruabl, KeTOHbI, KAPOOHOBBIE KUCJIOTHI (4 yaca)

Anpaerunpl. CTpoeHHEe MOJIEKYN albJACTUIOB, MOJEKYIbI popMmanbaeruna. OcoOeHHOCTH
CTpOEHHUsI KapOOHWJIBHOW rpymmbl. M3omepus uW HOMeHKJIaTypa. (Pu3MYecKkue CBOWCTBa
anbIeruioB. XUMHUYECKHE CBOWCTBA albJETUJ0B, OOYCIIOBJICHHbIE HAJUYUEM B MOJEKYJe
KapOOHMJIBHOM TPYMIIBI — THAPUPOBAaHUE, OKUCIEHHE aMMHAaYHBIMU pAaCTBOpPAMHU OKCHJa cepedpa
(1) u ruapoxcuaa menu (11). dopmanpaerua U aneTaabIeTUA: MOJIyYCHHE W MPUMEHEHHE.
KavecTBennsle peakinuu Ha anpiaeruibl. [loBropeHue peaknuu NOIMKOHACHCAIMHM (eHoda ¢
dhopManbIeTHAOM.

AleToH — mpeAcTaBuUTeNb KETOHOB. OCOOCHHOCTH CTPOEHHUS U XHMHYECKHUX CBOMCTB
KeTOHOB. [[pumenenue.

O/HOOCHOBHBIE TpeAeTbHbIE KapOOHOBbIE KUCIOTHI. CTpoeHHe MOJeKyd KapOOHOBBIX
KHUCIIOT U KapOokcuibHOM rpynmnbl. Knaccudukanus v HOMEHKIATypa KapOOHOBBIX KHCIOT.
dusnyueckue CBOWCTBA KapOOHOBBIX KHCIOT M MX 3aBHCHMOCTh OT CTpoeHHs Moiiekyn. OOrmume
CBOICTBa HEOpPraHMYECKHX M OPraHWYEeCKUX KHUCIOT. BiusHue yrieBogopogHOro paaukana Ha
cuily KapOOHOBOM KMCHOTHL.  Peakuust sTepudukanuu, ycioBus ee mnposenaeHus. Ilomyuenue
KapOOHOBBIX KHCIIOT U TpuMeHeHue. KpaTkue cBesieHus o HempeaeabHbIX KApOOHOBBIX KUCIOTAaX.
['eneTnueckast CBSA3b KapOOHOBBIX KHCIOT C JAPYIMMHU KJIaCCAMHU OPTraHMYECKUX COECIUHEHHM.
Kap6oHnoBsie kucnoTel B mpupoe. buonorudeckas poib KapOOHOBBIX KHCIIOT.



Cno:xHble 3pUpHI H KUPBI. YTJIeBObI. (5 4acoB)

Crnoxubie >¢gupbl. CTpoeHue cinoxxHbIX 3¢(upoB. CBOHCTBa, MOJIyYeHUE, MPUMEHEHHE.
N3omepust c0XKHBIX 3GHPOB (YIIIEPOJAHOTO CKEJeTa U MeXKiIaccoBas). HoMeHKIIaTypa CI0KHBIX
a¢upoB. ObOpatumocts peakuuu sTepudukanuu. ['maponus crnoxubeix >gupoB. PaBHOBecue
peaKuu dTepu(pUKauy — THAPOIIN3a, PaKTOPHI, BIUSIONINE Ha HETO.

XKupsl. XKupsl — cioxHbie 3(UpPHI TNIMLIEPUHA U KapOOHOBBIX KUCIOT. COCTaB U CTPOCHUE
MoJIeKyJ xkupoB. Kitaccudukarms 1 HoMeHKnarypa xupoB. OMbUICHHE )KUPOB, MTOTyYEeHHE MbLIA.
I'mppupoBanue xxunkux >xupoB. Maprapus. XKupsl B npupone. [Ipumenenne. buonornueckas
(G YHKITHS )KAPOB.

Moromue cpenctBa. [lonsarue mbuta 1 CMC, 0OBSCHEHHE WX MOIOIIUX CBOWCTB (B
cpaBaenun). [IpaBuna 6e30macHOro oOpamnieHus Co CpeACTBAMH OBITOBOM XUMUHU.

Momno-, nu-, nomucaxapuabsl. [IpeacraButenu kaxaoi rpymmbsl. buonorunueckas poib
yII1eBOAOB. VX 3HaueHNe B )KM3HM YelIOBEKa U OOIECTBa.

Monocaxapuzsl. ['moko3za. Ctpoenue Monekynbl. OnTudeckas (3epKajibHasi) U30MEpHsL.
®dusnyeckue 1 XMMUYECKHE CBOWCTBA ITIOKO3bl. PaBHOBECHE B pacTBOpPE IITIOKO3bI. 3aBUCUMOCTh
XUMUYECKUX CBOMCTB TJIFOKO3bl OT CTPOEHUSI MOJIEKYJIbl. B3aumMopeiicTBue ruApOKCUIOM MEAU
Opd KOMHATHOW TEMIlepaType W TpU HArpeBaHUM, ITepH(HKALINS, PEaKIHs «cepeOpsHOro
3epKanay, THIpUpoBaHUE. Peakiuum OpoXKeHHs TIIOKO3bl: CIHUPTOBOTO M MOJIOYHOKHCIOTO.
I'moko3a B mpupoge. buosorndeckas ponb rioko3bl. [IppuMeHeHHE TUIFOKO3BI HAa OCHOBE €€
cBoicTB. DpyKTO3a Kak u3oMep riaoko3bl. CpaBHEHHE CTPOCHHUE MOJIEKYJ U XMMUYECKUX CBOMCTB
[III0KO36I U PpykTO3bl. DpyKTO3a U ee Omoornueckas poib. [IpuMeHeHne rmoKo36l U PPYKTO3EI.

HMucaxapunpl. Caxaposza. CtpoeHue aucaxapuzioB. BoccranaBinuBaronme M He
BOCCTaHaBIIMBAIOMIKe qucaxapusl. Caxaposa, TJakTo3a, MajJbT0o3a, UX CTPOSHHE M OMOJIOTHYecKast
poiib. I'unponus aucaxapusioB. [IpoMbllieHHOE MOTyYEeHUE caxapo3bl U3 MPUPOJHOIO ChIPbS.
[IpumeHeHne nucaxapuioB.

[Tonucaxapuasl. Kpaxman M Lemnono3a — MPEACTaBUTENH NPUPOAHBIX ITOJIMMEPOB.
CpaBHuTeNbHAs XapaKTepucTHKa. Peakinus nonukonzaeHcanuu. dusnueckue u XUMHYECKHE
cBOiicTBa moaucaxapunoB. ['maponu3 nonmcaxapunos. KadecTBeHHas peakius Ha Kpaxmall.
Haxoxaenue nonucaxapuoB B npupojie, ux Ouosornyeckass poib. [Ipumenenue. [lonstue o6
UCKYCCTBEHHBIX BOJIOKHAX. B3anMoaelcTBUE LENI0I03bl ¢ HEOPraHUYECKUMU M KapOOHOBBIMU
KHCIIOTaMU. AIIETaTHOE BOJIOKHO.

JlaGopatopHsiii onbIT Ne3 «KauecTBeHHBIE peakLU Ha KpaxmMal».
IIpakTuyeckas padora Nel «VnenTudukanus opraHM4ecKUX COCIUHECHUIN».
KonTpoubsnas padora Ne2 o reme « Kucnopozacoaep:xaiue 1 a30TcoaepKamme
OpraHUYECKHUE COCTUHEHUS»

A30Tcoep:KalHe oprannyeckue Bemecrsa (3 yaca)

Tema 9. AMHHBI 1 aAMHHOKHCJIOTHI. (2 yaca)

Awmunbl. Onpeznenenue amMmuHOB. CTpoeHue Moisiekysl. AmuHorpynna. Knaccuduxanms,
M30MepUsl 1 HOMEHKJIaTypa amMuHOB. Du3nueckre U XUMHUYECKHE CBOMCTBA. Anudaruyeckue
amuHbl. AHWIMH. CTpoeHHE MOJIEKYNbl aHW/IMHA. B3auMHOE BIMSHUE aTOMOB B MOJIEKYJE Ha
puMepe MoJIeKyJbl aHuiauHa. CBoiicTBa aHmiuHa. [lodydeHne aMHMHOB:  aJKWIMPOBaHUE
aMMMaKa, BOCCTAHOBJIEHHME HUTPOCOEAMHEHUH (peakuus 3unuHa). [[pumeHenne aMuHOB.

AMuHOKHCIO0TEL. COCTaB M CTPOEHUE MOJIEKYJI aMUHOKHCIIOT. MI30Mepusi 1 HOMEHKIIaTypa.
®uznyeckue CBOWCTBA. J[BONCTBEHHOCTb KHMCIOTHO-OCHOBHBIX CBOMCTB aMUHOKHCIOT M €€
MPUYMHBI (AMUHOKHMCIIOTHI KaK aM(OTEepHbIE OPraHnYeCcKUue COeTUHEHN). XUMUYECKUE CBOMCTBA
AMUHOKHUCIJIOT — B3aUMOJEWUCTBHE C OCHOBAaHUSMH, CHUJIBHBIMU KHUCJIOTaMH, METaUlaMH U HX
OKCHJAMHM, CIIMpPTaMH ¢ 00pazoBaHUEM CIOXKHBIX 3¢upoB. OOpa3oBaHHe BHYTPUMOJIEKYISIPHBIX
coneit (bunonsipHoro noHa). Peakiusi oMTuKOHACHC AN aMUHOKUCITIOT. CHHTETHYECKHE BOJIOKHA
(KampoH, HaHT U JIp.). buonoruueckas poiab aMuHOKUCIOT. Ilpumenenue. I'eHeTndeckas cBs3b
AMUHOKHCIIOT C JPYTUMHU KJIACCAMHM OPraHUYECKUX COEINHEHUM.

JlabGopaTtopusbiii onbIT Ne4 «KauecTBeHHBIC peaknK Ha OSTTKI.




Tema 10. Beaxu. (14ac)

benku — npupoxnsie momumMepsl. CocTaB U crpoeHue. IlenTuaHas rpynmna aroMOB H
nentuaHas cBs3b. [lentuapl.  IlepBuuHasi, BTOpWYHAS, TPETHYHAS CTPYKTYphl OEIKOB.
YerBepTH4Has CTPYKTypa OCIKOB Kak arperamus OCJIKOBBIX W HEOEIKOBBIX MOJICKYIL.
duznyeckre W XUMHYECKHE CBOMCTBA — TOpCHUC, ACHATypaluus, TUApPOJIN3, KAaYCCTBCHHBLIC
peakuuu. IIpeBpanieHne OenKOB B OpraHum3Mme, OHONOrHYECKHE (YHKIUM OENKOB. 3Ha4YCHUE
6enkoB. ['mobanbHas mpobiema O0EIKOBOTO TOJIOIAaHUS U IIYTH €€ peIIeHUs. Y CIeXy B U3y4eHU U
Y CHHTE3¢ OCJIKOB.

.HeKaDCTBeHHBIe npenaparbl, UX IMIPHUMEPLI (aCHI/IpI/IH, nmapanc€TomMoJ, aMOKCHUIIWJUINH,
UHTEPPEPOH, AKTUBUPOBAHHBII yroJib), IIOKa3aHHs, IPOTUBOIIOKA3AHNUS, TOOOYHbIC JICHCTBHS.
PacuerHble 3a1a4n:

Penienrie KOMOMHUPOBAHHBIX 3a/1a4.

Tema 11. Cunrernyeckue noaumepsl (3 yaca)

Ilonsarue (6] CHUHTCTUYCCKUX BBICOKOMOJICKYJIAPHBIX COCANHCHUAX. HOJII/IMepI)I,
MoJIydyaeMble B peakuuax noauMepusanuu. CTpoeHue MOJEeKys, CTPYKTypa IOJUMEpPOB —
JUHENHasl, pa3BeTBJIECHHAs, NpPOCTpaHCTBEHHass. (CTepeoHEperyjasipHOE U CTEpPEOperyisipHOe
cTpoeHue monuMepoB. [lonMdTUIeH HU3KOTO M BBICOKOTO JnaBieHus. [lomumponuieH.
HOJII/IBI/IHI/IJIXJIOpI/II[. TepMOHJIaCTI/I‘IHOCTI). HOJII/IMepI)I, IMOJIY4aeMbIC B pCAKIUAX ITOJIUMCPU3 AU
U nonukoHaeHcauuu. [lonydeHrne HMCKYCCTBEHHBIX IMOJIMMEPOB KaK MPOAYKTOB XMMHUYECKOM
MOTUGHUKAIIMA ~ TPUPOJHOTO  MOJUMEPHOTO  ChIpb.  DeHOoIPOpMaIbACTHIHBIE  CMOJIBL.
TepmopeakTuBHOCTh. CUHTETHUECKUE KayuyKU. CTpOEHHUE, CBOMCTBA, IOJYYEHUE U IPUMEHEHHE.
Cunrernueckue BosiokHa. Kanpon. JlaBcaH.

Jlaboparopusriii onbIT Ne5 «3HaKOMCTBO ¢ 00pa3liaMu MIaCTMACC, BOJOKOH U KaydyKOBY.

IIpakTyeckas padoraNe2 mo teme «Pacno3zHaBaHNe NJIaCTMAcC U BOJIOKOHY.
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TemaTH4eckoe NUIaHNPOBaHUE, B TOM YHCJIE C Y4eTOM
padoueii mporpaMMbl BOCIIHTAHUS

10 knace
eATENHOCTh yUUTEIIS KonTpo
No C A v .|k P [MpakTuu | Jlabopa
OJCpIKaHUC C yderoM paboueid OJI- | jIpHBIE
ecKue TOPHBIE
1| (pa3aenbl, TeMbl) MPOrPaMMBbI BO paboThI
paboThl | OMBITHI
/ BOCIUTAHUS 4acoB
|
1 |Pl.Teoperuueckue 165 net co aus 2 - - -
OCHOBBI OPTAaHHUUYECKOH | POKACHUS PYCCKOTO
XUMHUH. yuenoro K.O.
[{roakoBCKOro
P2.Yrnesomopoasl 13
2 | IlpenenbHbIC MexayHapoaHbIl JeHb 3 - - 1
YTJI€BOJIOPOABI MOKUJIBIX JIFO/IeH
(ankaHsl). JleHb yauTens
3 | HenpenenbHbie JleHb HapoIHOTO 5 - - -
YTJIE€BOJAOPOIEI. CIMHCTBA
4 | Apomatuueckue Jlenb MaTepu 2 - - -
yraeBoao0poOabl. Mesx1yHapOIHBIH J1eHb
WHBAJIHJIOB
5 | lIpuponusie Jlenb n06poBoOIBIIA 3 1 - 1
HCTOYHUKHU (BomonTepa) B Poccun
YTJII€BOIOPOIOB. Henb Koncturymun PO
P3.Kucmopoaconepxa 13
mue OpraHuYecKue
COEJUHEHUS
6 | CnupTsl 1 QpeHOIHI. JleHb cHATHS GJ10Ka 1Bl 4 - - -
Jlennnrpana
7 | Anpnerunbsl, KeToHBI, | JleHb poccuiickoi 4 - - -
KapOOHOBBIC KHCIOTHI. | HAYKH
JleHb 3alIUTHHKA
OteuecTBa
8 | Cnoxuele »¢upsl u | MexIyHapoaHbIi 5 1 1 1
JKUPBI. YTIEBOIHI. JKEHCKHU J1IeHb
JleHb BOCCOEIMHEHUS
Kpsima ¢ Poccueit
9 | A3oTcoaepxamiue JleHb KOCMOHABTHKH 3 - - 1
OpraHm4eckKuc BcemupHsblii 1eHb
COEJUHEHUS 3eMIIH
1 | [Honumepsl. Jenb [ToGenpl. 3 - 1 1
0 beccmepTtHbIi TONIK
UTOT' O 34 2 2 5)
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