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IIporpamma Kypca xumuu Ay 10—11 KiaccoB o6meo0pa3oBaTe/TbHbIX
yupex/jeHii (0a30BbIil YPOBEHb)

ITossicHuTeIbHAA 3aNMCKa
ITporpamMma cocTaBieHa Ha OCHOBe IIPMMEePHOM IPOrpaMMsbl cpefiHero (I1o/HOro) obiero o6pasoBaHus 0 XUMHUU
O.C. I'abpuensiHa 1 (efepaabHOTO rOCyAapCTBEHHOTO 0Opa3oBareibHOroO cTagapTa. C yyeTom:

1. 3akoH «O6 obpasoBanuu B Poccuiickoit @ezepaiium» ot 29.12.2012 Ne 273-P3 (c U3MeHEHUSIMU U
JTOTIOJTHEHUSIMU ).

2. TIpuka3 MunucrepcTBa obpa3oBanus v Hayku P® ot 17.05.2012 Ne 413 «O6 yTBepskaeHNH (esepasbHOro
roCyZIapCTBeHHOT0 00pa30BaTeIbHOTO CTaHZAPTa CPeAHero o61ero oopa3oBaHus» (C U3MEeHEHUSIMHU U
JTOTIOJTHEHUSIMU ).

3. Tlpuka3 MunwucrepcTBa 06pa3oBanust U Hayku Poccuiickoit @epeparun ot 30.08.2013 Ne 1015 «O6
yTBepxeHnu [Topsiika opraHvi3aruy U OCyIIeCTBIeHUs: 00pa30BaTebHOM e TeTbHOCTH 110 OCHOBHBIM
ob1ieobpa3oBaTeibHLIM TIpOrpaMMaM — 00pa3oBaTebHLIM TIPOrpaMMaM HauabHOTO 00II[er0, 0CHOBHOTO OOITero u
cpenHero obiero 06pa3oBaHus» (C U3MEHEeHUSIMU U [IOTIO/THEHUSIMH).

4. Tlpuka3z MunuctepcTBa obpa3oBanusi u Hayku P® ot 30.03.2016 Ne 336 «O0 yTBep>KAeH!Y TIePeUHs CPeZCTB
00yueHHUs1 ¥ BOCITUTAHKSI, HEOOXOUMBIX /I pear3aliii 00pa3oBaTe/TbHBIX IPOrpaMM HavyaIbHOTOo 00I111ero,
OCHOBHOTO 00111eT0 ¥ cpefiHero ob1ero 00pa3oBaHMsi, COOTBETCTBYIOIINX COBPEMEHHBIM YCIOBUSIM 00yUeHus],
HeoOX0JUMOTO TPY OCHALLeHUH 0011je00pa30BaTe/bHBIX OPraHU3alyil B LIe/sIX peaar3alydi MePONPUSTUI TI0
COZIeNICTBUIO CO3JJaHUIO B CyOBekTax Pd (MCXofs U3 MPOrHO3MPyeMOl OTPeOHOCTH) HOBBIX MeCT B 00pa30BaTe/TbHbIX
OpraHM3aIusiX, KpuTepreB ero (opMHUpOBaHUs M TpeOoBaHM K PYHKLIMOHAILHOMY OCHAII|eHHIO, a TAKKe HOpMaTHBa
CTOMMOCTH OCHaILleHUsI OZJHOI'0 MecTa 00yuarolierocsi ykasaHHbIMU CpeZicTBaMy 00yueHUs ¥ BOCITUTaHUs».

5. TlIpuka3 MunuctepctBa npocBeirienus PO ot 28.12.2018 Ne 345 «O denepanibHOM MepeuHe yueOHUKOB,
PeKOMeH/IyeMbIX K HCIT0/Tb30BaHHUIO TIPU Peai3aLiii UMEeIOIMX roCyJapCTBEHHYIO aKKpeJUTariio 00pa3oBaTebHbIX
IIPOrpaMM Haua/IbHOr'O 00I1[ero, OCHOBHOT'O 00111er0, CpeHero odiero oo6pa3oBaHus» (C U3MEHEHUsIMU U
[IOTIONTHEHUSIMHU).

6. IlocraHoBsieHus I'1aBHOrO rocyzmapCcTBeHHOro canutapHoro Bpadya P® ot 28.09.2020 roga CIT 2.4.3648-20
«CaHUTapHO-3TH/IEMHOJIOTHYECKHE TPeOOBaHHS K OPraHU3allii BOCTIMTAaHUS, 00YUeHUs] U OPraHU3alliu OT/[bIXa
neTeit u Mosiofiexxu». [ToctaHoB/eHust ['/laBHOTO roCyAapCTBEHHOT0 caHUTapHOro Bpaua P® ot 28.01.2021 roga
CalluH 1.2.3685-21 «['urreHnuueckre HOPMaTHBEI U TpeOoBaHMs K obecrieueHrro 6e30MacHOCTH U Oe3BPeAHOCTH IIst
yesioBeKa ()aKTOPOB Cpe/ibl OOUTaHHS».

Mo yuedHOoMy miany MBOY — sutiest Ne 2 Kypc

Krnacc 4YacoB B HeJlesr 4YacoB B rof
10 kytacc 1 34
11 kytacc 1 34

Kypc ueTKo fenvTcs Ha /iBe YaCTH COOTBETCTBEHHO roziaM oOyueHusi: opraHndeckyto (10 ksacc) u obugyro
xumuto (11 knacc). OpraHuueckast xuMusi paccmarpuBaeTcs B 10 kjiacce ¥ CTPOMTCS C YYeTOM 3HAHUM, 10/TyUYeHHbIX
yUalllMMHUCS B OCHOBHOW Iikoje. [lo3ToMy ee u3yueHWe HauWHAeTCs C TIOBTODEeHHS BaKHEWINX TIOHATHH
OpraHuuecKod XMMHUH, paCCMOTPEHHBIX B OCHOBHOM LIIKOJIe.

[locne mnoBTOpeHust BaKHEMIIMX IOHATUM paccMaTpUBaeTCs CTpOeHHe U K/acCU(UKaLs OpraHuYyecKux

COeIMHEHWH, TEOPeTHUeCKyl0 OCHOBY KOTODOW COCTaB/isieT COBPeMeHHas TeopHs XUMHUEeCKOro CTPOEHUsl C
HEKOTOPLIMHU 3/IeMEHTaMH 3JIEKTPOHHOW TEeOPUM W CTepeoXUMHU. JIormyecKUM MPOZO/DKEHHeM Befyled Hieu o
B3aMMOCBSI3U (COCTaB — CTPOEHUe — CBOWMCTBA) BeIlleCTB SIB/ISIeTCS TeMa « XUMHUYecKue
peakliiy B OpraHuueckoi XHUMUH, KOTOpasl 3HAKOMUT yvall[uXcsl C KaccupuKarell peaklivii B OpraHuueckoi XHUMHUU
U [laeT TipeZicTaB/ieHre 0 HEKOTOPBIX MeXaHU3Max UX MPOTeKaHHsl.
[TonyueHHBIe B MEPBBIX TeMax TeOpPeTHUYeCKHe 3HAHUS YUall[XCs 3aTeM 3aKpeIUISIOTCS M pa3BHBAIOTCS Ha Goratom
(bakTUeCcKOM MaTeprase XHMHUM KJ/aCCOB OpraHW4YeCKHUX COeJUHEHUM, KOTOpble paccMaTpUBalOTCs B IOpsZKe
YCIO>)KHEeHUs1 OT 6oiee MPOCTHIX (YT/IeBOAOPOJOB) 10 Hanbosiee CI0XKHBIX (OromomMepoB). Takoe MOCTPOeHHe Kypca
TM03BOJIsIeT YCHU/INTb Je[lyKTHBHBIN MOAXO0/ K U3yUeHUI0 OPraHuueCcKor XUMHU.

Kypc obuieit xumuu n3ydaetcs B 11 Kimacce ¥ CTaBUT CBOEH 3a/jaueii MHTErpal[yi0 3HAHUHN yYaIuxcs 1o
HEOpraHW4YeCKOM W OpraHWuYecKoW XUMWUW C Tefbio (JODMHUDOBAaHUS y HUX eQWHOW XWMHUEeCKOW KapTUHBI MUpa.
Bepyiias uges Kypca — eJUHCTBO HEOPraHWYeCKOH W OpPraHWuecKod XUMHU Ha OCHOBE OOIIHOCTH WX TOHSTHH;
3aKOHOB M TeOpHH, a TaKKe Ha OCHOBe OOIMX MOAXOZJOB K KIaCCU(UKALMA OPraHMUYecKHX W HeOpraHW4ecKhx
BeIL|eCTB Y 3aKOHOMEPHOCTSIM IPOTeKaHWsi XUMUUYeCKUX peakLyil Mexxay HuUMH. Takoe rocTpoeHue Kypca oOiieit
XUMHWH TI03BOJISIET TIOABECTH YYaIUXCs K TIOHUMaHWI0 MaTepHUasbHOCTH U M03HABaeMOCTH eIMHOTO MHUpa BeIlecTs,
TIPUYKH €ro KPaCOYHOT0 MHOT000pa3wsi, BCeoO11[eli CBSI3U SIB/IEHHUH.

B cBo0 ouepefib, 3TO aeT BO3MOKHOCTb YUalllIM Cs1 He TOJIbKO JIyullle yCBOMTb XMMUYeCKoe coZiep>KaHue, HO



U TIOHATH POJIb U MECTO XUMUHK B CUCTEMe HayK O MpHupo/ie. Takoe TIOCTPOEHHWe Kypca MO3BOJISET B MOJHONW Mepe
WCIO/Ib30BaTh B O0yUYeHWM OrepaljiM MBIIIEHWs: aHaIu3 M CUHTEe3, CPaBHEHHE M aHAJIOTMI0, CUCTEMATU3alui0 U
06o011eHME.

IlnanupyeMbie IMYHOCTHBIE pe3yabTaThl ocBoeHuss OOI1
JIMYHOCTHBIE pe3y/IbTaThl B chepe OTHOLIEHHH 00yJalIUXCA K cefe, K CBoeMy 3/|0pPOBBI0, K MTO3HAHUIO Ceds:
OpHeHTaIysl 00YYaroIuXCst Ha JAOCTIDKeHHe JIMUHOTO CYaCThbs, Peaju3aliiio MO3UTUBHBIX JKM3HEHHBIX TepPCIIeKTHB,
VHUIMaTUBHOCTb, KPEaTUBHOCTb, TOTOBHOCTh W CIOCOOHOCTH K JIMUHOCTHOMY CaMOOMpe/eIeHHUI0, CITOCOOHOCTh
CTaBUTh L€/ U CTPOUTH >KU3HEHHBIE TTaHbl;
TOTOBHOCTh M CIOCOOHOCTb 00ecrieunTh cebe U CBOMM OJIM3KMM JOCTOHHYIO >KH3Hb B IIPOIIECCE CAMOCTOSITE/ILHOM,
TBOPUECKOM Y OTBETCTBEHHOMU JIeATeIbHOCTH;
- TOTOBHOCTh W CMOCOOHOCTH OOYYaromMXCs K OTCTaWBAaHWIO JIMUHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHWS,
TOTOBHOCTEH W CITOCOOHOCTH BbIpabaThiBaTh COOCTBEHHYIO MO3MLIMIO TI0 OTHOIIEHHIO K 00IeCTBeHHO-TIOTUTHYECKUM
COOBITHSIM TIPOIIJIOTO M HACTOSIIEr0 Ha OCHOBE OCO3HAHUSI M OCMBICJIEHHS WCTOPUH, AYXOBHBIX I[€HHOCTEH U
JOCTYDKEHU! Hallled CTpaHbl; TOTOBHOCTb M CIIOCOOHOCTh OOYUAROI[UXCS K CAMOPA3BUTUIO U CAMOBOCITUTAHUIO B
COOTBETCTBUM C OOIT[eue/loBeYeCKUMH [IEHHOCTSIMA W WJiealaMd  TPaK/IaHCKOTO 00IjecTBa, MOTpebHOCTh B
(bU3MUECKOM CaMOCOBEpPIIIEHCTBOBAHUM, 3aHSTUSX CIIOPTUBHO-037I0POBUTE/ILHOM JeSATebHOCThIO;  TPUHSTHE H
peanu3aiys 1eHHOCTeH 3740poBoro U 6Ge3onacHOro obpasa KM3HU, Oepe’kHOe, OTBETCTBEHHOE W KOMITETEHTHOE
OTHOIIIEHHEe K COOCTBEHHOMY (DHU3UYECKOMY M TICHUXOJIOTHUECKOMY 3/[0POBBIO; HEMpPUSATHE BPEIHBIX TPUBLIUEK:
KypeHWs], yIIoTpeOJIeHHsT alKoT 015, HAPKOTHKOB.

JIMuHOCTHBIE pe3y/IbTaThl B cepe oTHomeHuit odyuarmmuxca K Poccun Kak K Pogune (OTeuecTBy):
POCCUIICKasi UJEHTUYHOCTh, CMOCOOHOCTh K OCO3HAHUIO POCCHUHCKOW HJIEHTUUHOCTH B TOJUKYJIBTYPHOM COI[UYME,
YyBCTBO TIPUYACTHOCTH K MCTOPHUKO-KYJBTYPHOW OOIHOCTM POCCHUHCKOrO Hapoja U cyabbe Poccuu, mMaTpuoTH3M,
TOTOBHOCTE K CTy>KeHHI0 OTeuecTBy, ero 3aljure;
yBa)K€HHE K CBOEMY Hapo/ly, UyBCTBO OTBETCTBEHHOCTH Tiepes; POJWHOM, TOPZOCTUA 3a CBOHM Kpail, cBowo PomuHy,
TIPOIIIIOe U HACTOSAIIIee MHOTOHAI[MOHAIBLHOTO Hapo/ia Poccuw, yBaXkeHHe K rOCyJapCTBeHHBIM cUMBoJiaM (Tep0, dar,
TMMH); (OPMHDOBaHUE YBaXEHUsS K PYCCKOMY SI3bIKY KaK TOCyJapCTBEHHOMY s3bIKy Poccuiickoii ®epepaiuu,
SIBJIFOIL[EMYCSI OCHOBOM POCCHICKOH WEHTUUHOCTH U T/IaBHbIM (haKTOPOM HAIMOHAJIBHOTO CaMOOIIpe/ie/IeH s,
BOCIUTAaHUE YBA)KEHWS K KYJbType, sI3bIKaM, TPAJUIUSIM W 00bIYassM HapO/IOB, TIPOKUBAIOUIMX B POCCHIICKOM
®depmepaniu.

JInuHOCTHBIE pe3y/IbTaThl B cepe 0THOIIEHUI 00yUalIIMXCA K 3aKOHY, FOCYJapCTBY M K TPaKJAHCKOMY
00II[eCTBY:  TI'PaXK/JAHCTBEHHOCTb, TPa)KJAHCKas TO3UIMS AKTHMBHOTO W OTBETCTBEHHOTO UjIeHAa POCCHHCKOTO
00I1IeCTBa, OCO3HAIOIIET0 CBOM KOHCTHUTYIIMOHHBLIE TIpaBa M OOsS3aHHOCTH, YBAXKAIOIIEro 3aKOH WM TIPABOTOPS/IOK,
OCO3HAHHO TIPUHMMAIOIIEr0 TPAJWIIMOHHBbIE HALMOHA/IbHBIE M OOIleuesloBeUeCKMe T'yMaHUCTUYECKHE U
JIeMOKpaTHUeCKUe I1[eHHOCTH, TOTOBOIO K YYaCTHIO B OOIIECTBEHHOM >KU3HU; MIpU3HaHKE HeOTUYKAAaeMOCTH
OCHOBHBIX TpPaB U CBOOO/] YesioBeKa, KOTOPhIe TIPUHA/JIEXAT KaXK/IOMY OT POXKIEHHUS, TOTOBHOCTh K OCYITIECTBIEHUIO
coOCTBeHHBIX TIpaB W cB0OOJ, 6e3 HapyllleHUs MpaB W CBOOOA APYIHIX JIUI], TOTOBHOCTh OTCTaWBaTh COOCTBEHHbIE
mpaBa ¥ CBOOOABI UesioBeKa W TPaKAAaHWHA COIJIACHO OOINeNpHU3HAHHBIM TPHHLIMIIAM W HOPMaM MeXKAyHapOZHOTrOo
rpaBa u B cooTBeTcTBUM ¢ KoHcTUTYyIMel Poccuiickoit @efiepariviy, MpaBoBas U MOJUTHYECKasi TPaMOTHOCTb;
MHUPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YDOBHIO pa3BUTHSI HAyKu W OOIeCTBEHHOW MpPaKTHKH,
OCHOBaHHOE Ha JIUaJiore KyJIbTYpP, a TaKXKe pa3TuuHbIX (opM 0OII[eCTBEHHOTO0 CO3HAHMS], OCO3HAHHE CBOET0 MeCTa B
MOJIMKY/IbTYPHOM MHpPEe; WHTEPUOPU3al[Us [IeHHOCTeM [eMOKPaTMM W COL[Ha/bHON COMMZAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY DPEery/IMPOBaHHI0 OTHOILEHWH B TPYIINe WM COLMATLHON OpraHu3alldi; TOTOBHOCTh OOYYaromuxcs K
KOHCTPYKTHUBHOMY YYaCTHIO B TIPUHSTUN PEIIeHHUH, 3aTparvBaloliyX WX MpaBa U UHTEePeckl, B TOM UKC/Ie B Pa3/IMUHbIX
(hopmax 0011[eCTBeHHOM caMOOpraHU3alii, CaMOYIIpaB/IeHHs1, 00II|eCTBeHHO 3HAUMMOM JeATeTbHOCTH;
TIPUBEP)KEHHOCTh W/JIesIM MHTEPHAIMOHAIM3Ma, [JIPY>KObI, DPAaBEHCTBA, B3aWMOIOMOIIM HAPO/IOB; BOCIHTAHUE
YBa)KUTEHHOTO OTHOIIIEHHSI K HAI[MOHA/TBLHOMY JIOCTOMHCTBY JIFOJIeM, WX YYBCTBAM, DEJIMTUO3HBIM yOEXIeHUsIM;
TOTOBHOCTh OOYyYarOL[MXCS MPOTHBOCTOSTbL HM/EO0J0THH SKCTpeMM3Ma, HaljMOHa/M3Ma, KceHo(hoOUH; KOppYIILUY;
JUCKPDUMMHAIIMKA TI0 COLMA/bHBIM, PEeJUTHO3HBIM, PACOBBIM, HAI|MOHAILHBIM TPH3HAKaM W JIPYTMM HEraTUBHBIM
COLIMA/IbHBIM SIB/IEHUSIM.

JIMUHOCTHBIE Pe3y/IbTaThl B c(hepe OTHOIIEHUH 00yUaIOIHXCA C 0KPYKAIOIUMH JTH/JbMH:

HPaBCTBEHHOE CO3HaHME U MOBeJeHHe Ha OCHOBE YCBOEHUsI 00I[eue/loBeUeCKUX 1eHHOCTeH, TO/IePaHTHOTO CO3HAHUS
Y TOBe/IeHNs B MOJUKY/IbTYPHOM MHUPE, TOTOBHOCTH U CITIOCOOHOCTU BECTH JMAJIOT C APYTHUMU JIFOABMH, IOCTUTATh B
HEM B3aMMOIIOHMMAaHUs1, HaXOAWUTh OOIIHe 1eJTd U COTPYJHUUATDh [Jisl UX JOCTWKEHUS; TPUHSATHE TYMaHUCTUYeCKHX
[[eHHOCTEeH, 0CO3HaHHOe, YBa)KUTeJIbHOE M [00po’Ke/iaTelbHOEe OTHOIIIEHHe K JPYrOMy UYejioBeKYy, ero MHEHHIO,
MHPOBO33pEHUIO;

CMOCOOHOCTb K COTIEPEKMBAHWIO U (DOPMHUPOBAHHWE TO3UTHBHOTO OTHOIIEHHUS K JIFO/IAM, B TOM UHC/Ie K JIMIAM C
OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3/J0POBbSI M1 UHBA/IUZIAM; Oepe)KHOe, OTBETCTBEHHOE U KOMITETEHTHOE OTHOIIIEHHE K
(hU3UUeCKOMY M TICUXO0JIOTHUECKOMY 3[I0POBBIO APYTHX JIFO/eH, YMeHHe OKa3bIBaTh MEPBYIO TIOMOIIb; (OPMUPOBaHHE
BLIDA’)KEHHOU B TIOBE/IEHUM HPABCTBEHHOW MO3UWIMM, B TOM UHC/Ee CIOCOOHOCTH K CO3HATeTbHOMY BhIOOpY m00pa,
HPaBCTBEHHOT'O CO3HAHUS U MMOBe/IeHNs Ha OCHOBe yCBOeHHs 00IIleue/ioBeYeCcKUX 1eHHOCTeH U HpAaBCTBEHHBIX UYBCTB




(uecTu, [moJTa, CIPABEIJIUBOCTH, MUJIOCEDJUS W [JPYXKEIO0Ws); pa3BUTHE KOMIIETEHI[UM COTPYAHUYECTBA CO
CBEPCTHUKAMH, JeTbMH MJIAJIIero BO3pacTa, B3POIbLIMHA B 00Opa3oBaTe/bHOM, OOIIECTBEHHO TOIe3HOM, ydueOHO-
VCCIIeI0BATe/TLCKOM, TIPOEKTHOU M IPYTUX BU/AX [1eSITeTbHOCTH.

JIMYHOCTHBIE pPe3y/IbTaThl B cepe OTHOIIEHUH 00YUYaIOIIUXCA K OKPYKAKIeMy MHPY, KUBOW MPHUPO/eE,

XYAO0XKeCTBEHHOU KYJbType: MHPOBO33peHUE, COOTBETCTBYIOIlee COBPEMEHHOMY YDOBHIO Da3BUTUS HAyKH,
3HAUMMOCTH HayKH, TOTOBHOCTh K Hay4HO-T€XHHUUECKOMY TBOPUECTBY, BJa/leHHe [JOCTOBepHOW WHpopmaliped o
Tiepe/IOBBIX JOCTIKEHHUSIX ¥ OTKPBITUSX MUPOBOU M OTeUeCTBEHHOW HAayKH, 3aMHTepeCOBAHHOCTh B HAYUHBIX 3HAHUSIX
006 ycTpoticTBe Mupa 1 00I1IeCTBa;
TOTOBHOCTb M CIIOCOOHOCTH K 00pa3oBaHHWIO, B TOM uHcje camMoo0Opa30BaHWIO, Ha TIPOTSDKEHWW BCEH JKU3HU;
CO3HaTe/IbHOE OTHOLIEHHe K HelpepbIBHOMY O00pa30BaHUIO KakK YCIOBUIO YCIEIIHOW TMpogeCcCHOHaNbHOH |
00IIIeCTBEHHOMN [IeSITe/TbHOCTH;  9KOJIOTWYecKasl Ky/lbTypa, OepeKHOe OTHOIIEHWS K POJHOW 3emsie, MPUPOHBIM
6oraTctBam Poccuu v Mupa; MOHUMaHWe BIUSHUS COIMATbHO-3KOHOMUYECKHX TIPOLIECCOB HA COCTOSIHHE TIPUPOHON
W COLMa/bHOW Cpe/ibl, OTBETCTBEHHOCTh 3a COCTOSIHME TPUPOJHBIX PECypCOB; YMEHHMs W HaBBIKA pa3yMHOTO
TIPUPO/IOTIONb30BAHUS, HETEPITUMOe OTHOIIEeHHe K [IeMCTBUSIM, TPUHOCSIUM BpeJ, KOJIOTHH; NpUOOpeTeHre OIbITa
9KOJIOTO-HATPaB/IeHHOW  JIeATeIbHOCTH; ~ 3CTeTUYeCKOe OTHOIeHHsS K MHUPY, TOTOBHOCTb K 3CTETHUECKOMY
00yCTpONCTBY COOCTBEHHOIO OBITA.

JIMYHOCTHBIE pe3y/bTaTbl B cepe OTHOIIEHHH O00yYaWIIHMXCS K CeEMbe W POAMTE/NSsIM, B TOM YHC/Ie
MOJJTOTOBKA K CEMEeHHOM )KU3HHM: OTBETCTBEHHOE OTHOIIIEHHE K CO3/IaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO MPUHSATHS
LIEHHOCTeM ceMeiHO JK13HH;

TIO/IOKUTE/IbHBIM  00pa3 CeMbU, pOAUTENHCTBA (OTLIOBCTBA M MATePUHCTBA), WHTEPHUOPHU3aLUsl TPAJAULUOHHBIX
CeMeHHBIX LeHHOCTeM.

JIMYHOCTHBIE pe3y/IbTaThl B c)epe OTHOIIEHUS 00YUaIOIIUXCsl K TPYAY, B cdepe COLUATBHO-IKOHOMHUYECKUX
OTHOLIIeHUI:
yBakeHHe KO BceM popMaM COOCTBEHHOCTH, TOTOBHOCTB K 3all[UTe CBOel COOCTBEHHOCTH,
OCO3HaHHBIA BhIOOp OyaAyIed mpodeccryd Kak MyThb W Crocob peanu3alidi COOCTBEHHBIX JKM3HEHHBIX IJIAHOB;
TOTOBHOCTE 00yUaromuxcsi K TPyZOBOU TpodeCcCHoHaTBHON [IeSTelTbHOCTH KakK K BO3MOXKHOCTH YYaCTHsI B PeIIeHUH
JIMYHBIX, 001I1eCTBEHHBIX, FOCYAapPCTBEHHBIX, 00I[eHal[IOHaTbHBIX TIPO0/IeM;
NMOTPeOHOCTh TPYAMTLCH, YBAXKEHHWE K TPyAy W JIIOASM TPYZQ, TPYAOBBIM JIOCTWXKEHUSIM, J10OPOCOBECTHOE,
OTBETCTBEHHOE W TBOPUECKOEe OTHOIIIeHWEe K Pa3HBIM BU/IaM TPYZOBOU AeATeNLHOCTH;
TOTOBHOCTh K CaMOOOC/TY)KMBaHHIO, BK/TFOUasi 00yUyeHHe U BBITIOJTHEHNE JOMALITHUX 00s13aHHOCTEH.

JInyHOCTHBIE pe3y/bTaThl B cepe (pu3nuecKoro, mCHUX0/J0rMYeCcKOro, COHAILHOIO M aKa/JleMHUUYECKOro
0s1aromo/Tyuns 00yJarouxcs:

(usnueckoe, SMOLMOHANBLHO-TICUXOJIOTHYECKOe,  CONMAnbHOe  Ojaromosyurie  oOydYaroIUXcs B KU3HU
oOpa3oBaTe/bHOW  OpraHM3al[y, OLIyIleHWe JeTbMU  0e30MacHOCTM W TICUXOJIOTUYeCKOro  KomopTa,
nH(OpMaLOHHO 6e30TacHOCTH.

Ilnanupyemblie MeTanpegMeTHbIe pe3yabTaTbl ocBoeHusa OOI1
MerTaripeZiMeTHbIe Pe3y/bTaThl OCBOEHHS] OCHOBHOM 00pa30BaTe/bHON MPOrpaMMbI MPe/CTaB/IeHbl TPeMsI IPYITIaMH
YHUBEPCA/bHBIX yueOHbIX AeticTull (YYI).

1. Pery/iATHBHBbIE YHUBEpPCA/IbHbIE yUeOHbIe AeHCTBUA
BbInycKHUK HaYUHTCH:
CaMOCTOSITe/TLHO OTIPeJiesISITh LieJH, 3aiaBaTh MapamMeTpbl U KPUTEPUH, N0 KOTOPBIM MOXKHO OTpeJe/UThb, UTO Liefb
JIOCTUTHYTa;
OLIEHWBATh BO3MOJKHBIE TIOC/IE/[CTBUS AOCTVXKEHUS TIOCTaBI€HHOW 1l B JesTelbHOCTH, COOCTBEHHOM XW3HU U
YKU3HU OKPY’KAIOIIMX JTF0/Iel, OCHOBBIBAsICh Ha COOOPayKeHUsIX STUKU U MODaJly;
CTaBUTh U (hOPMYUPOBATh COOCTBEHHBIE 33/]aUul B 00pPa30BaTeTbHON JIeSITeTbHOCTH U )KU3HEHHBIX CUTYaI[UsX;
OLIEHWBATh PECYPChl, B TOM UWC/Ie BpeMsl W Jpyrde HeMaTepHajbHble PeCypChl, HeOOXOAUMbBIE IJis [JOCTHKEHUS
TIOCTaB/IEHHOM 11eJ1H;
BBIOMpPATH TMyTh JOCTYIKEHUS LieJM, TUIAHWPOBATh pelleHHe TOCTaBIeHHbIX 3a/lau, ONTUMU3UDPYSI MaTepua/bHble U
HeMaTtepuaibHbIe 3aTPaThI;
OpraHu30BbLIBaTh 3P(eKTUBHBIN MOUCK PeCypCOB, HEOOXOAUMBIX /ISl TOCTHXKEHHSI TIOCTaB/IeHHOM 1]y,
COTIOCTaBJISATh MOTyUYeHHBIN pe3y/IbTaT [esiTeIbHOCTH C TIOCTaB/IeHHOMW 3apaHee 1ie/Tbi0.
2. TTo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE yUeOHbIe JeHCTBUS
BbINyCcKHUK HaYUHTCA:
WCKaTh M HAXOAUTb 0000IIeHHbIe CMOCOObI pelleHusi 3a7ady, B TOM UKC/Ie, OCYILECTB/ATh pa3BepPHYTHIN
VH(OPMALIMOHHBIN TIOMCK ¥ CTaBUTDb Ha ero OCHOBe HOBBIE (yueOHbIe ¥ TI03HABaTe/IbHbIE) 3a/lauy;
KPUTWYECKH OIeHHWBaTh W WHTEPIPETHPOBaTh MH(OPMAIMIO C Pa3HbIX MO3MWIMI, pacro3HaBaTh W (HUKCUPOBATh
MIPOTUBOpEYHs B MH)OPMALMOHHBIX UCTOUHHUKAX;
WCIIO/Ib30BaTh Ppa3/MuHble MO/e/TbHO-CXeMaTUYeCKue Cpe/ICTBAa /s TIPe/ICTaBIeHHs CYIIEeCTBEHHBIX CBsi3ed U
OTHOIIIEHWH, a TaKXKe TPOTUBOPEUNH, BbISIBIEHHBIX B UH(MOPMAIMOHHBIX UCTOUHUKAX;



HaXOJWUTb U TIPUBOJUTH KPUTHUYECKHe apryMeHThl B OTHOIIEHUW [JeNCTBUM U CYXKIEHWM [ApPYyroro; CIIOKOWHO U
Pa3yMHO OTHOCHUTBCS K KPUTHUECKHUM 3aMeuaHusiM B OTHOIIEHWM COOCTBEHHOTO CY’>KIEHHS, pacCMaTpUBaTh MX Kak
pecypc cOOCTBEHHOTO Pa3BUTHS;
BBIXO/IUTh 3@ PaMKH yueOHOTo TIpeZiMeTa U OCYIeCTB/IATh 1[e/IeHarpaB/IeHHbINA MOUCK BO3MOXKHOCTEH /i1 IIIMPOKOTO
riepeHoca Cpe/ICTB U criocoboB JeiiCcTBYS;
BBICTPauUBaTh WMHAVBUIYANbHYI0 00pa3oBaTe/libHYI0 TPAeKTOPUIO, YUMTHIBAas OTPAaHWYEHUs] CO CTOPOHBI [IPYTHX
Y4aCTHUKOB U pPeCypCHbIe OTpaHUUYEeHMUS;
MEHSITh U y/IeP>KUBaTh pa3Hble MO3UI[UH B IT03HABaTe/IbHOU JesITeTbHOCTH.
3. KoMMyHMKaTHBHBIE YHUBEPCA/IbHbIE yueOHbIe JeHCTBUSA

BbINyCKHUK HAy4YHTCA:
OCYIIECTB/IATh [IeJIOBYI0 KOMMYHHKAIIIO KaK CO CBEPCTHMKAMH, TaK U CO B3POC/TBIMM (KaK BHYTpH 00pa3oBaTebHOM
OpraHu3aIyy, TaK U 3a ee Tpe/iesiaMu), To0MpaTh TAPTHEPOB /IJIS 1e/IOBOY KOMMYHUKALIUM UCXO/s U3 COOOparkeHNH
pe3y/IbTaTUBHOCTH B3aUMO/EMCTBYS, a He JIMYHBIX CUMIIaTU;
TIPY  OCYIL[eCTBIEHUH TPYIIOBOW paboThl OBITH KaK PYKOBOAWTE/NEM, TaK M WIEHOM KOMaHZBI B Pas3HBIX POJISIX
(renepatop ujel, KPUTHK, UCIIOIHHATE/b, BBICTYTIAIOLNH, SKCIIEPT U T.1.);
KOODJJUHAPOBaTh M BBINOJAHATE pabOTy B YCAOBUSIX peajbHOTO, BHUPTYaJbHOTO W KOMOWHMPOBAaHHOTO
B3aUMO/IeHiCTBUS;
pasBepHYTO, JIOTUYHO M TOYHO WM3/araTb CBOK TOUKY 3pEeHHs] C HCIO/Jb30BaHUMEM aJeKBaTHbIX (YCTHBIX H
MUCbMEHHBIX) SI3bIKOBLIX CPeJICTB;
pacrio3HaBaTb KOH(JIMKTOTeHHbIE CUTyalMud W TPeAOTBpallaTh KOH(IMKTHI [0 WX aKTUBHOW (a3bl, BHICTPAUBAThb
JIe/IOBYI0 ¥ 00pa3oBaTe/IbHYH0 KOMMYHHKALIWIO, W30erast TMYHOCTHBIX OLIEHOUHBIX CYXKIEHUH.
Ilnanupyemble nipegMeTHbBIE pe3yabTaTbl ocBoeHusa OOI1

Ha ypoeHe cpegHero o6irero obpazoBanust B cootBeTcTBuu ¢ ®T'OC COO, MOMUMO TPAJUIIMOHHBIX ABYX
TPy pe3y/bTaToB «BBIMYCKHUK HayuYHUTCS» U « BBIMYCKHUK MTOIyYAT BO3MOXXHOCTb HAYUUTBLCS», UYTO paHee [1e1anoch
B cTpykType ITOOII HayaJpHOTO W OCHOBHOTO 0OITIero oOpa3oBaHUsl, TOSBIAIOTCS €llle /IBe TPYMIbI Pe3y/bTaToB:
pe3ynbTaThl 6a30BOTO U yTy0/IeHHOTO YPOBHEH.

Jloruka Tpe/iCcTaB/ieHUs] Pe3yJ/IbTaTOB YeThipeX BUJOB: «BBIMyCKHUK HAayuuTcsi — 0a30BbI ypOBEHb»,
«BBIMYCKHYK TOMYYUT BO3MOXXHOCTh HAyUUThCA — 0a30BbI YPOBEHb», «BBIMYCKHUK HAYUWUTCS — YTayOJIeHHBINA
YPOBeHb», «BBIMYCKHUK TIOyUUT BO3MOKHOCTb HAYUMTLCS — YITyOIeHHBIN YDPOBEHb» — OTpeJesisieTCsl Cyieiyolei
MeTO/0/0THel.

Kak 1 B ocHOBHOM 00111eM 00pa30BaHUM, IPYIINA Pe3y/IbTaTOB «BBIMTYCKHUK HAYUUTCS» TMPeCTaB/seT co00it
pe3y/bTaThbl, [JOCTH)KEHME KOTOPBIX 00eCTieuMBaeTCsl yuyWTeleM B OTHOIIEHWM BCEX OOYYaroIuXcs, BbIOPABIIAX
JAHHBIA ypoBeHb 00yueHMs. ['pyrina pe3ynbTaToB «BIMYCKHUK TIOMYYUT BO3MOXKHOCTh HAYUUTHLCSI» 0becrieurBaeTcst
yuuTe/sieM B OTHOILLEHHWH YacTh Haubosiee MOTMBHUPOBAHHBIX M CIIOCOOHBIX OOYyYaroIUXCsl, BLIOPABILWX /AaHHBIN
ypoBeHb 00yueHus. IIpu KOHTposie KauecTBa 00pa30OBaHWsl TpyMMa 33laHUM, OPHEHTHPOBAHHBIX Ha OIEHKY
JIOCTYDKEHUsI TIJIAHMPYEMbIX pe3y/bTaToB U3 0O/0Ka «BBIMYCKHUK TIOMYYUT BO3MOXKHOCTH HAYUWTHCS», MOXKET
BKJIFOUATbCSI B Marepuanbl 0Onoka «BBIMYCKHMK HAyuuTCs». OTO TIO3BOJIMT TIPEAOCTaBUTh BO3MOYKHOCTB
00yyJaromumMcst TIpOAEeMOHCTPUPOBATh OBJa/ileHNe KaueCTBEHHO WHBIM YPOBHEM JIOCTHIKEHHH U BBISBMATH JUHAMUKY
pOCTa YMCIEHHOCTHA Haubosiee TIOATOTOBIEHHBIX 00YYarOIIUXCS.

[TpyUHOUITHANTBEHBIM OT/IMYMEM pe3yJ/bTaToB 0a30BOTO YPOBHS OT pe3y/bTaTOB YrAyOJeHHOTO YPOBHsI SIBIISIETCS WX
1lesieBasi  HAlpaBle€HHOCTb. Pe3ysbTaThl 0a30BOTO YPOBHS OpPHEHTHPOBAHbI Ha OOy  (YHKIMOHATBEHYIO
I'PaMOTHOCTb, TIO/TyUeHe KOMITETEHTHOCTeH /1S TIOBCeTHEBHOU KU3HM 1 00II[eT0 pa3BUTHsA. JTa IPyIINa pe3y/ibTaToB
rpeAro/araer:
— TIOHMMaHWe TIpeJMeTa, K/IHUeBbIX BOMPOCOB M OCHOBHBIX COCTABJSIOLIUX 3JIEMEHTOB M3ydaeMoOW TpegMeTHOM
obmacTH, uyTo obecrieurBaeTCs He 3a CUeT 3ayuMBaHMs OTpeZieJieHUH W TPaBU/, a TIOCPEJCTBOM MO/IeTUPOBAHUS U
TIOCTAaHOBKH MPO0JIEMHBIX BOMTPOCOB KY/IBTYPhI, XapaKTePHBIX [IJis IAHHOM MpeMeTHON 00/1acTy;
— yMeHHe pelllaTb OCHOBHbIe MpakTUUeCKHe 3aJlauy, XapaKTepHble JJIsi UCTI0Mb30BaHUs METOJ0B U MHCTPyMeHTapus
JTAaHHOU TIpeZIMeTHOU 006/1aCTH;
— 0CO3HAHWE PaMOK M3yuyaeMOU rpeaMeTHON 00/1aCcTh, OrPaHMUEHHOCTH METO/I0B U MHCTPYMEHTOB, TUIMUYHBIX CBSI3eH
C HEKOTOPBIMH IPYTUMH 00/1aCTSIMH 3HAHHUSL.

BbINyCKHUK Ha 0a30BOM ypOBHe Hay4YHTCH:
pacKpbIBaTh Ha TIPUMepPAx PoJib XMMUU B (H)OPMUPOBAaHWHM COBPEMEHHOW HAayuHOW KapTWHBI MHMpa W B MPaKTHUeCKOM
JlesiTeNIbHOCTH YeJI0BeKa;
JIEMOHCTPHPOBAaTh Ha MpUMepax B3aUMOCBSI3b MeX/y XUMHel 1 IPYTUMU eCTeCTBeHHbIMU HayKaMH;
pacKpbIBaTh Ha pUMepax MoJ0KeHHs TEOPUM XMMHUUEeCKoro ctpoeHus A.M. ByTneposa;
noHUMaTh (hr3ndeckuii cmbic Ileproguueckoro 3akoHa [I.M. MeH/jesieeBa ¥ Ha ero OCHOBE OOBSICHSITh 3aBUCUMOCTh
CBOWCTB XUMUYECKHX IEMEHTOB ¥ 00pa30BaHHBIX MU BeIIIeCTB OT 37IeKTPOHHOTO CTPOEHHS aTOMOB;
00BSCHATE TPUYMHBI MHOT000Pa3usl BelleCTB Ha OCHOBe O0IIMX Mpe/cTaB/IeHni 00 UX COCTaBe U CTPOEHUH;
MPUMEHATh TIpaBW/a CUCTEMaTUYeCKOW MeXIyHApOJHOW HOMEHK/IAaTypbl KaK Cpe/ACTBAa pa3/uueHuss U
neHTH(UKALUY BElLleCTB 110 UX COCTaBy U CTPOEHHIO;



COCTaB/ISITH MOJIEKY/SPHbIE W CTPYKTYpHBIE (DOPMY/IbI OpraHWYECKUX BeIT|eCTB Kak HOocuTeneld wuHGMOpMalMu 0
CTPOEHMH BeIIeCTBa, ero CBOMCTBAX W MPUHA/IIEXKHOCTH K OTIpeIe/IEeHHOMY K/IacCy COeIMHEHUH;

XapaKTepPU30BaTh OpPraHUYECKWe BeIeCTBa IO COCTaBy, CTPOEHWIO W CBONCTBAM, YCTAHABIWBATh MPUUYUHHO-
C/IeZICTBEHHBIE CBSI3W MeXK/Ty TAaHHBIMU XapaKTepUCTUKAaMH BeITleCTRa;

MIPUBO/MTL TIPUMEPbI XMMUUYECKHX peaklyi, PacKpBIBAIOIIMX XapaKTepHble CBOWMCTBA THITHUHBLIX IpeACTaBUTeeH
K/IaCCOB OPraHUYECKUX BEIIEeCTB C [Ie/IbI0 MX UAEHTU(hUKAIIUN U 00bsICHeHUsT 00/1aCTU TIPUMEHEHHS;

MPOTHO3UPOBATh BO3MO>KHOCTh TTPOTEKaHUS] XUMUUECKUX Peaki[iii Ha OCHOBe 3HAaHWM O TUITaX XUMHUECKOM CBSI3U B
MOJIeKY/IaX peareHToB U MX PeaKIIMOHHOW CTIOCOOHOCTH;

WCIIO/Ib30BaTh 3HAHMWSI O COCTaBe, CTPOEHWM W XMMUYECKUX CBOMCTBAX BeIIeCTB [ijiss 0e30MacHOro NMpUMEHEHHs B
MIPaKTUUECKOU JiesITe/TbHOCTH;

MIPUBO/IUTH TIPUMEPHI TPAKTUUECKOT0 WCIOh30BaHUS TIPOJAYKTOB TepepaboTKu HeTH U TPUPOZHOTO Ta3a,
BBICOKOMOJIEKY/ISIDHBIX COeIMHEHNH (TT0/TUATHIEHA, CHHTETUYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

MIPOBO/IUThL OIIBITHI 10 Pacrio3HAaBaHHIO OPraHUYECKUX BEIIEeCTB: TJIMIEPHHA, YKCYCHOM KHC/IOTBI, HempeAeTbHBbIX
>KUPOB, TJIFOKO3bI, KpaxMasa, 6e/TKOB — B COCTaBe MUIIEBBIX MPOAYKTOB U KOCMETHUECKUX CPE/ICTR;

BM3JIeTh TIpaBWIaMM W TipUeMaMu 0Oe3oracHoi paboThl € XWMHUECKMMH BeIeCTBaMH U 1abOpaTOpHBIM
obopyioBaHHEM;

YCTaHAB/IMBAaTh 3aBUCUMOCTb CKOPOCTH XUMHUUECKOM PeakIuM M CMeITeHHsT XUMHUUEeCKOTO PaBHOBECHS OT Pa3/TMUHBIX
(haKTOPOB C 1]e/IbI0 OTIPe/ie/IeHHsT ONTHUMAbHBIX YC/IOBUM MPOTEKaHWs XUMHUUECKUX TIPOLIECCOB;

TIPUBO/IMTD TIPUMEPBI THPO/IN3a COJIel B [OBCEAHEBHOM KHU3HU Ye/I0BEKa;

TIPUBO/UTL TIPUMEPBI OKUC/IUTEIbHO-BOCCTAHOBUTE/ILHBIX pPeakUii B TIPUPOZE, TTPOM3BO/ICTBEHHBIX Mpolieccax U
JKU3HeesTeJTbHOCTH OPraHWu3MOB;

TIPUBO/IUTH TPUMEPHI XUMHUECKUX peakldHd, pacKphbIBaloIMX 00IIye XUMHUYeCKHe CBOWCTBA TPOCTHIX BEITIECTB —
MeTa/lJIOB U HEMeTaJlJIOB,;

MPOBO/IUTh PACUeThl Ha HAXOXKIEeHWe MOJIEKY/IIpHOW (HOpMYyJIbI YI/IeBO/IOPO/a IO MPOAYKTaM CrOpaHWs W 10 €ro
OTHOCHTE/IbHOM IJIOTHOCTH 1 MAaCCOBBIM JI0/ISIM 3/IEMEHTOB, BXO/SIIIMX B €r0 COCTaB;

BJIaJIeTh TpPaBWIaMH 0e30racHOro oOpallleHusi C eJKWMH, TOPHOUMMH U TOKCHUHBIMU BEL[eCTBAMM, CPeACTBaMH
OBITOBOM XMMMU;

OCYI|eCTB/IATh TIOUCK XWMHUYECKOW WH(OPMAIMM MO Ha3BaHWSM, HAeHTU(MUKATOpaM, CTPYKTYPHBIM (opmysiam
BEII|eCTB;

KPUTHUECKH OLIeHWBATh M UHTEPIPEeTUPOBaTh XMMUUECKYI0 WH(MOPMAIIMIO, COAEpPKAIyIoCs B COOOIIEHUAX CpeJCTB
MaccoBo# nHMopMaluK, pecypcax VHTepHeTa, HAyYHO-TIOMY/IIPHBIX CTaThX C TOUKW 3PEHUsSI eCTeCTBeHHO-HayUHOMH
KOPPEKTHOCTH B 1[eJIIX BBISIBJIEHUS OIITMOOYHBIX CY>KIeHUH U (hOPMUPOBaHUS COOCTBEHHOM MO3UIINY;

MIPEJICTAR/IATL IyTH PpelleHus TA00a/JbHbIX TMpo0JieM, CTOSAIUMX T[epe/l Uej0BEeUECTBOM: HSKOJIOTHUUYECKHX,
SHEePreTUUYeCKUX, ChIPbEBBIX, U POJIb XUMUH B PEILIeHUH 3THUX Tpobiem.

BbInycKHUK Ha 0a30BOM yYPOBHE MOJTYYHUT BO3MOXXHOCTh HAYUUTHCA:

—  WUIIOCTPUPOBATh Ha NpPUMepax CTaHOBJIEHWE U 3BOJIOLIMI0 OPraHUUeCKOW XMMUU KaK HayKW Ha pa3jMuHbIX
HWCTOPUUECKUX FTarax ee pa3BUTHS;

—  HCTIO/b30BaTh METO/Ibl HAYYHOTO TIO3HAHMS TPY BBITIOJTHEHUH TIPOEKTOB U yueOHO-MCCIeI0BaTeTbCKUX 3a/iau
TI0 U3yUYeHHI0 CBOWCTB, CIIOCOO0B MOTyueHNs U paclio3HaBaHUsS OPraHWYeCKHX BellecTs;

—  0OBSICHATH MPUPOAY U CIIOCOOBI 0Opa30BaHUST XUMUUYECKOW CBSI3U: KOBAJIEHTHOM (TTOJIIPHOM, HETO/SIPHON),
HMOHHOM, MeTa/l/TNUeCKOU, BOJIOPO/IHOM — C 11e/TbI0 OTIpe/ie/IeHUs] XUMUUeCKON aKTUBHOCTH Bell[eCTB;

—  yCTaHaB/IWBAaTh TEHETUYEeCKYI0 CBs3b MEXIy K/laccaMd OpraHWYecKWX BeIecTB /s 000CHOBaHUS
TIPUHLMITHATIBHON BO3MOXXHOCTH TI0/IyYeHUs] OpPraHUueCcKUX COoeJMHeHUN 3a/JaHHOr0 COCTaBa U CTPOeHUS;

—  yCTaHaB/IMBaThb B3aUMOCBS3M MeX7Ay ¢akTamMu U Teopuel, TPUUYMHON W CAe[CTBUEM TIPU aHaIu3e
NIPOOIEMHBIX CUTYalUi 1 000CHOBAaHWM MTPUHUMAEMBIX PEIIeHHUI Ha OCHOBE XUMUYEeCKUX 3HAaHUM.

ManHas mporpamMa peanmn3oBaHa Ha YMK TabpuensH O. C.: Xumwus. 10 k1. Ba3oBeiii ypoBeHb. — M.:
Ipoda (c 2018-2022r. r.); I'abpuensa O. C. Xumws. 11 k1. Ba3obiii ypoBeHb. — M.: [Ipocda (c 2018-2022r 1.).

Temarvueckuii wiaH (10 Knacc)
| Ne Temsl | HassaHue pasgena, rias | KosmmuecTtBo yacos




Bcero N3 Hux (hopmMbl KOHTPOJIS)
KOHTPOJIbHBIX | ITPAKTUYeCKUX
pabor pabor

1 BBepgenue. Teopusi cTpoeHus 6
OpraHu4YecKHx CoeJUHeHHHU

2 YraeBo0poabl U MX IPUPOAHbIE 8 1 1
HCTOUYHUKHU

3 Kuciopoacoaep:xaiiue opranuuecKue 11 1 1
coeJMHeHUs M UX PUPOAHbIe HCTOUYHNUKH

4 A3oTcopepxaiye coeJMHEHUS U UX 5 1
Haxo0)X/IeHue B )XMBOUW NpUpo/ie

5 Buosornyecku akTMBHbIE OpraHu4YecKue 1
coeJJUHEeHHUs

6 Peseps 3
WUTOTO 34 2 3

Temarvueckuii wiaH (11 Kracc)

Ne Temsbl HassaHnue pasgena, rias KosmmyecTBo yacos
Bcero N3 Hux (hopmMbl KOHTPOJIS)
KOHTPOJIbHBIX | TTPaKTUUeCKUX
paboT paboT

1 CTpoeHue aToMa M NepuoOANYECKUIN 3

3aKkoH [I. 1. MenpeneeBa
2 CTpoeHue BelliecTBa 7
3 CTpoeHue BelecTBa 8 1
4 BeijecTBa 1 MX CBONMCTBa 12 1
5 XHUMHYECKHUH MPAKTHKYM 2 2
6 PesepB 2

WUTOTO 34 2 2

10 knacc (1 uac B Hefie/T10, Bcero 34 yacoB)

Tema 1 BeedeHue Teopusi CTpoeHUs1 OPraHUYECKHUX coeAnHeHuH (6u)

[Mpeamer opraHuyeckodl xuMud. CpaBHeHHe OpraHWUeCKHWX COeIMHeHWH C HeopraHu4eCcKUMHU.
[TpypojHble, MCKYCCTBEHHblE U CHHTETHYeCKHe OpraHuveckve coefiiHeHUs BaseHTHOCTb. Xumuueckoe
CTpOEeHHUe KakK MOPsiJOK COeJUHEeHUsI aTOMOB B MOJIeKYJIe COT/IaCHO UX BarleHTHOCTU. OCHOBHbIE TI0/I0’KeHUsI
TEOPUM XMMHUYECKOrO CTPOEHUsl OpraHuueckux coefuHeHuil. [loHATME O romonorud M TrOMOJIOrax,
M30MepuM 1 U3oMepax. XuMuueckre OpMyJibl U MOJie/Id MOJIEKY/l B OpraHN4eCcKoi XUMUU.
JemoHcTpanuu. Mozien MosieKyJ1 TOMOJIOTOB M U30MepOB OpPraHUUYecKuX CoeZiJMHeHUM.

JIabopaTopHbIe onbIThI. 1. MogenipoBaHie MOJIEKY T YIJIeBOJOPO/IOB.

Tema 2 Yr/1eBoAopo/bl U UX NPUPO/JHbIE HCTOUHUKHU (8 u)

ITpupopHsli ra3s. Ankansl. IIpupogHseli ras kak Tormeo. IIpeumyljecTBa IpUPOJHOrO rasa mnepe,
JIPYrMMH BUlaMU ToriMBa. CocTaB TIPUPOAHOTO rasa.
A 71K a H bI: TOMOJIOTUUECKUM PsiJ], U30MepUsi U HOMeHK/IaTypa aJkaHOBl. XyvMHuecKkre CBOMCTBA a/KaHOB
(Ha mpuUMepe MeTaHa M 93TaHAa): TOpeHWe, 3aMellleHue, pa3/iokeHue U JeruapvupoBaHue. [IpriMeHeHUe
a/IKaHOB Ha OCHOBE CBOMCTB.
A 51K e H bl. DTWIEH, ero rnojyuyeHue (AerdJpupoBaHUeM 3TaHa U JerujpaTaljiel 3TaHo/a). XUMUUYecKre
CBOMCTBA JTW/IeHA: TOpeHHe, KaueCTBeHHble peakiu (oOecijBeurBaHHe OpPOMHOUM BOJABI M pPacTBOpa
repMaHraHaTa Ka/jus), Tujparauius, TonuMepu3anusi. [lonmaTusieH, ero CBOWCTBAa M TPUMEHEHHe.
[IpuMeHeHre 3THUIEHa HA OCHOBE CBOMCTB.
AnkagueHbIMKayUuyKu. [ToHaTHe 00 anKagreHax KakK yrieBo/0poiax C ABYMS IBOMHBIMH CBSI3SIMU.
Xumnueckue CBoWcTBa OyTaguéna-1,3 u u3omnpeHa: obecriBeurBaHre OPOMHOMN BOJBI U MOIMMEpPU3aLUs B



Kayuyku. Pe3una.

A 51 K ¥ H bl. ALETUIEH, €r0o TOoJy4YeHHe THMPOM30M MeTaHa M KapOWJHBIM CrIocoO60M. XUMHUUecKue
CBOMCTBa arleTwieHa: ropeHue, obecliBeurBaHWe OpOMHOW BO/bl, TIPUCOEJWHEHHE XJIOPOBOZOPOJA H
ryugpatauys. [IpumeHeHWe alleTW/ieHa Ha OCHOBE CBOMCTB. Peakijusi MosMMepusaliuM BHHUIX/IOPHJA.
[ToMBUHUIXIOPU/A, U €T0 IPUMEHEeHue.

b e H 3 0 . [lonyueHne GeH3o0/a M3 rekcaHa W aieTWneHa. XHMHUYeCKHe CBOMCTBa OeH30/a: ropeHue,
rajoreHMpoBaHNe, HUTpoBaHHe. [IpiMeHeHre GeH30/1a HA OCHOBE CBOMCTB.

H e ¢ T 5. CocraB u nepepabotka Heti. HedprerpoaykTel. BeH3uH U IOHSTHE 00 OKTaHOBOM UHCIIe.
JdemoHcTpanuu. ['opeHne MeraHa, 3TwieHa, auetuneHa. OTHOLIeHWMe MeTaHa, 3TWIEHA, alleTWleHa U
OeH30s1a K pacTBOpY IepMaHraHaTa Kauus U 6pomHol Boze. [TosydeHre 3TUeHa peakuyel JerujpaTaniu
3TaHO/A U [IeTIoIMMepHU3aliii TT0/IMATHIIeHa, alleTHIeHa KapOugHbIM crioco6oM. PasnoykeHne Kayuyka mpu
HarpeBaHWH, WCIIbITaHUE TPOJYKTOB Da3/io’KeHWs Ha Herpe/ie/bHOCTh. Kosiekiusi oOpas3loB HepTu u
He(TernpoJyKTOB.

JIabopaTopHbIe onbIThI. 2. OTHOIIEHUe KayuyKa ¥ Pe3uHbl K OPraHn4eCKUM PacTBOPUTEJISIM
IIpakTnueckas paboraNel «[TomyueHre U CBOMCTBA ITUIEHA»

Tema 3. Kucinopopacoaepxaijue opraHudecKie CoeUHeHUs1 U UX NNPUPO/HbIe HCTOYHUKMU (11u)
ENMHCTBO XMMMUYeCKOM OpraHu3aliyd J>KUBBIX OpraHu3MOB. XHMHYECKUM COCTaB >KUBBIX
OpraHu3MOB.
C i u p T bl [TonyueHue 3TaHOMa OpO’KeHUEM TJIFOKO3bI U THApaTaLyeit sTuieHa. ['MApoKcuIbHas Tpyrina
Kak ¢yHKUuOHanbHas. IlpejcTaBieHre 0 BOAOPOAHON CBs3M. XUMHUUeCKHWe CBOMCTBA 3TaHO/A: TOPeHHe,
B3aMMO/IeIiCTBUe C HaTpueM, o0Opa3oBaHHe TPOCTHIX U CIOXKHBIX 3(UPOB, OKHUCIeHHWe B asbJAeruf.
[TpuMeHeHHe 3TaHO/IAa HA OCHOBE CBOMCTB. AJIKOT0JIM3M, €ro Moc/e[CTBUS U NpelynpexxJeHue.
[TonsTre o mpefenbHBIX MHOMOATOMHBIX crivMpTax. ['JIMiepyH Kak npeJCcTaBUTe/lb MHOIOaTOMHBIX CITUPTOB.
KauecTBeHHasi peakliyisi HA MHOI0aTOMHbIe CLIUPTHL. [IprMeHeHue TvLepyHa.
KameHHBHHyronb @ eH o a Kokcoxumrueckoe NpousBOACTBO U ero npoaykuus. [Tonyuenue
¢deHos1a KOKCOBaHMEM KaMeHHOro yrJisi. B3arMHoe BiivsiHMe aTOMOB B MoJieKyJie (heHOsIa: B3auMO/IeHCTBIE C
TMJPOKCUIOM HaTpysi U as30THOM Kuciaotou. [lonvkonpeHcanms ¢eHosma € (opmanbierujoMm B
deHonodopmanpaeruiHyo cMosy. IlprumeHeHre eHoa HA OCHOBE CBOMCTB.
A nb perupsl [lonyyeHre anbiernioB OKMC/IeHMEM COOTBETCTBYIOLMX CITUPTOB. XMMUYeCKHe CBOWCTBa
anb/Ieru/IoB: OKUC/eHHe B COOTBETCTBYIOLLYHO KUCJIOTY U BOCCTAHOBJIEHWE B COOTBETCTBYIOLIWM CITUPT.
[TpumeHeHue opManberusa v aleTaaberija Ha OCHOBe CBOMCTB.
Kap6oHOBBI € KHCIOT bI [TonyueHrne KapOOHOBBIX KUC/IOT OKUCTIEHHUEM a/lbJeTHI0B. XUMUUECKHe
CBOMCTBA YKCYCHOM KHMC/IOTHI: 00I[1ie CBOMCTBA C HEOPraHUUECKUMH KHUC/IOTaMH U PeaKLys 3TepuuKarivu.
[IpuMeHeHHe YKCYCHOW KHUC/IOTblI Ha OCHOBE CBOMCTB. Bbiciive >KMpHble KHUC/IOTBI Ha TpuUMepe
NaJbMUTHHOBOU 1 CTE€ApPUHOBOMU.
CnoxHbled@upbslUXUDP bl [TonydyeHre crnoxHbIX 3QUPOB peakiveil stepudukaru. CraoxHbIe
3¢upbl B IpUpOJie, UX 3HaueHue. [IpumMeHeHNe CJI0KHBIX 3(PMPOB Ha OCHOBEe CBOMCTB. JKHPBI KaK C/10KHbIE
3¢upbl. XUMHUUECKHWe CBOMCTBA JKUPOB: TUAPOIW3 (OMbIIEHWE) M THJPUPOBAHUE >KUAKUX >KUPOB.
[TpumeHeHe )KUPOB Ha OCHOBE CBOMCTB.
Y r e B o f bl YIVIeBOAbl, UX KIaCCUPUKaLMs: MOHOCaxapubl (I/I0K03a), Aucaxapu/sl (caxaposa) u
roJsiMcaxapuzibl (Kpaxmas v LieJIIro/103a). 3HaueHue yrjieBO/I0B B )KUBOW IIPUPO/ie U B )KU3HU UeIoBeKa.
['mroko3a - BelecTBO C /IBOMCTBEHHOW (YHKIMeN - anb/erujoChUpT. XUMUYecKue CBOMCTBA TJIFOKO3bI:
OKHCJIEHWE B TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJ/IeHUEe B cOPOUT, OpoykeHHe (MOJIOYHOKKC/IOE W CITAPTOBOE).
[TpyMeHeHue T/IFOKO3bl HA OCHOBE CBOMCTB.
Hucaxapuzapl ¥ monvcaxapuzbl. IloHATHe O peakUMsSX NOMUKOHJEHCALMM W THUJpPOJU3a Ha IpUMepe
B3aUMOIIpeBpalleHUI: TTIF0K03a MoMcaxapu/.
JdemoHcTpanuu. OkucieHde crvpra B anbferyy. KauecTBeHHasi peakiiss HA MHOrOaTOMHbIE CITUPTHI.
Kosnnekiusi «KameHHBIN yronb W TPOAYKTHI ero mepepabotku». PactBopumocth (eHoma B Boje TIpU
OOBIUHOV TemriepaType W TIpYM HarpeBaHWW. KauecTBeHHble peakiuy Ha (eHos. Peakiusi «cepeOpsiHOTO
3epKaja» ajabJeruzioB U ItoKo3bl. OKUCIeHUe anbeTU/i0B U IVIFOKO3bl B KUCJIOTHI C TTIOMOLIbI0 THAPOKCUAA
mezu (II). ITonyueHne yKCyCHO-3THM/IOBOTO M YKCYCHO-U30aMUI0BOTO 3(prpoB. Konnekius 3¢rpHbIX Macer.
KauecTBeHHasi peakliysi Ha Kpaxmari.
JlaGopatopHbie ombIThbl. 3. OKHC/IeHWe CnUpTa B ajbjeruj. 4. PacTBopeHue TIJIMI|EpHHA, €ro
TUTPOCKOMUYHOCTh. 5. OTHOILIEeHWe >XUPOB K BOJe U OpraHMYecKUM pacCTBOpuUTesisiM. JloKa3aTe/lbCTBO



Hemnpeie/IbHOr0  Xapakrepa »XupoB. OMbulieHue >xupoB. 6. B3aumogelcTBue pacTBOpa IVIFOKO3bI C
ruapokcuom meau (I1). 7. BzaumopeiicTBue Kpaxmasia € HW00M, TUIPOJIU3 Kpaxmaria.
IIpakTnueckas pa6oraNe 2 «KapOoHOBBIE KUC/IOThI»

Tema 4

A3oTcojaepxaiue coeJUHeHHUA U UX HaX0)K/|eHHe B )XMBOM npupoje (5u4)

A ™M u H bl [lonsTe 06 ammHax. IlonmyueHne apoMaTHUecKOro aMHHA - aHWIMHA - U3 HUTPOOeH3osa.
AHWMYH KaK OpraHM4yecKoe OCHOBaHHe. B3anMHOe BMsiHHe aTOMOB B MOJIeKyJ/le aHW/IMHA: ocjiabsieHue
OCHOBHBIX CBOMCTB ¥ B3aUMO/ieliCcTBHe ¢ OpoMHOM Bofoi. [IprmMeHeHNe aHW/HA HA OCHOBE CBOWCTB.
AMUuHOEKUCTO T bl [lolyyeHHe aMUHOKUC/IOT W3 KapOOHOBBIX KHCJIOT M TUAPOJM30M OesKOB.
XUMHUUecKre CBOMCTBa aMMHOKUC/IOT KaK aM(OTepHbIX OPraHMYeCcKHUX COeJUHEeHUM: B3auMOJeNCTBHEe CO
111e/i0uaMu, KMCJIOTaMU U JPYT C ApyroM (peakuus MonvkoHgeHcatmu). [lentuaHas cBsA3b Y MOMUIIENTHBL.
ITpMeHeHre aMMHOKUC/IOT Ha OCHOBE CBOWCTB.

b e 1 x u. TlomyuyeHue OenKOB peakivell MOMMKOHAEHCALMM aMUHOKWC/IOT. [lepBHUYHasi, BTODUYHAs U
TPeTUYHasi CTPYKTyphl OenkoB. XWMHYecKue CBOMCTBa OeNKOB: TOpeHWe, [eHaTypauusi, THAPOJIN3 U
L[BeTHbIE peakyu. buoxumuyeckre QyHKLIMU OETKOB.

I'eneTnyeckas CBsI3b MeXAY K/laCCaMU OpraHU4eCKUX COeUHEHUN.

HyknenHoBble Kuci0Thl. CUHTe3 HYKJIEMHOBBIX KMC/IOT B K/I€TKe W3 HYyK/1eoTuAoB. OOIIuMi MIaH CTPOeHust
Hyk/eotuzia. CpaBHeHMe ctpoeHust U QyHKUuui PHK u [THK. Posib HyK/IeMHOBBIX KUC/IOT B XpaHEHUU U
niepesiaue HacsieCTBeHHOW MH(opMaLyu. [ToHsITHe 0 OMOTeXHOIOTHH Y TeHHOW WH)KEeHEPUH.
JdemoHcTpanuu. B3anMo/elicTBie aMMuaka ¥ aHWIMHA C COJISTHOM KUCIOTOM. Peakiysi aHumMHa ¢ GpoMHO#
BOZIOM. [loKasaTenbCTBO HaivMuMs (DYHKLMOHA/IbHBIX TPYII B pacTBOpax aMWHOKHWCIOT. PacTBopeHue u
ocakgieHue 6enkoB. L|BeTHbIe peakijuii 6e/IKOB: KCAaHTOIIPOTEMHOBas U OKypeToBast. ['opeHre NTUUbEro mepa
Y 1epcTsHOW HUTH. Mogens Monekynsl JTHK. Ilepexogpl: 3TaHOM — STWEH STUIEHIVIMKO/Ib —
sTuneHrnuKonat Mmegu (II); staHon — 3TaHanb — 3TaHOBas KMc/1oTa. Koslekius miactMace U U3zienvi us
HuX. Ko/leKIMM UCKYCCTBEHHBIX U CHHTETUUeCKU BOJIOKOH U U3Jle/IMi U3 HUX. Pacrio3HaBaHue BOJIOKOH 10
OTHOLLIEHHUIO K HarpeBaHUIO U XMMUUECKH PeakTUBam

MWckyccTBeHHB enoJauMe p bl. [lofyueHMe WCKYCCTBEHHBIX MOJMMEPOB, KaK MPOAYKTOB
XUMHAYEeCKON MOAU(UKALIMY PUPOIHOTO MOJMMEPHOI0 ChIpbs. VICKyCCTBeHHbIe BOIOKHA (aljeTaTHbIN 1eIK,
BHCKO3a), UX CBOMCTBA U NIPUMEHEHHE.

CuHTeTHUYeCKUENOJJ UM e p bl [lonyyeHre CUHTETMUECKUX IOIUMEPOB peaKLUsAMU
MojiMMepu3alii U NonukoHjeHcalmu. CTpykKTypa TOAMMEpPOB JIMHeWHasi, pa3BeTB/IeHHas U
NpocTpaHcTBeHHasA. llpefcraBuTen CHUHTETUYECKUX IIACTMACC: TIOMSTHIEH HU3KOTO U BBICOKOIO
JlaBJIeHs, TTOJIMIIPOIU/IEH Y TOJMBUHUMIXI0PU. CHHTeTHUeCKUe BOJIOKHA: JIaBCaH, HUTPOH M KalpoH.
JIabopaTopHbIe onbIThI. 8. PacTBopenne u ocaxzaeHue GenkoB. [leHaTtypars 6enkoB. 9. O3HaKOM/IeHNE C
oOpa3ijaMy MPUPOAHBIX U UCKYCCTBEHHBIX, CUHTETUYECKUX BOJIOKOH W WM3[e/Mi M3 HUX. Pacrio3HaBaHHe
6enKoBBIX (HaTypaJbHBIX) BOJIOKOH CPeZ CHHTETUYEeCKUX M MCKYCCTBEHHBIX

ITpakTHueckasi padora Ne3 «PerieHue 3a71au Ha UAEHTU(PUKALIMIO OPraHUUECKUX COeJMHEHUI»

Tema 5

Buoiornuecky aKkTHBHbIE OpraHuuecKue coefnHeHu (2u)

® e pMe HT b. PepMeHTH Kak OHo/IOrMUecKre KaTaau3aTopbl OenkoBoMl rpupofbl. OcobeHHOCTH
(GyHKLMOHMPOBaHUs (hepMeHTOB. Posib (pepMEHTOB B )KM3He/1eATeIbHOCTH XKUBbIX OPraHU3MOB U HAPOJHOM
XO3SIUCTBeE.

B urTawmuH b Ilouarue o BuramuHax. HapyiieHus, cBsi3aHHble C BUTaMHWHaMHU: aBUTaMHWHO3BI,
TMIMOBUTaMUHO3bl U TUIepBUTaMUHO3bl. ButamuH C Kak mpejCcTaBUTe/b BOAOPAaCTBOPUMBIX BUTaMHHOB U
BUTaMUH A Kak IIpe/iCTaBUTe/b )KUPOPaCTBOPUMBIX BUTAMUHOB.

I' o p M o H bl. [IoHITHE O TOPMOHAaxX Kak T'yMOpa/JbHBIX Pery/siTopax >XU3He[esTeTbHOCTH >XUBBIX
opraHyi3MoB. IHCy/IMH ¥ aZipeHa/vH Kak IMpeJicTaBUTe I TOpMOHOB. [IpoduiakTrika caxapHoro guabera.
JlekapcTB a. J/lekapcTBeHHast XMMUsL: OT UaTPOXUMUU ZI0 XUMHUOTepanuu. ACUpuH. AHTUOMOTHUKY U
mucbakrepro3. Hapkotuueckue BemjectBa. Hapkomanusi, 6opb0a ¢ Heil v mpodriakTHKa.

JemoHncTpanmu. Pa3jokeHue Nepokcuja BOJOpPOJA KaTala3oM CbIPOrO Msica M CbIPOrO KapTogeris.
Konnekiuss CMC, copepxammx sH3uMbl. Ucreitannecpesbl pactBopa CMC uHAMKaTOpHON Oymaroid.
Wnmoctpauyu ¢ oTorpa@usiMM  >KMBOTHBIX C pa3/MUHbIMM (JOpMamMM aBUTaMUHO30B. Kosnekius
BUTaMUHHBIX TperapaToB. VcrbiTaHue cpefbl pacTBOpa aCKOPOMHOBOM KHUCIOTHI MHAWKATOPHOW Oymaroi.



VcnpiTaHe anTeyHOro TMperiapata WHCYJWHAa Ha Oenok. [lomaiiHsisi, jabopaTtopHasi ¥ aBTOMOOW/IBHAs
anTeuka.
Pe3eps (3u)

11 K/ITACC
(1 u. B Hefe/Tt0 Ma MPOTSDKeHUU yueOHOTro roza B 11 kacce, Bcero 34 4. U3 HUX 2 U — pe3epBHOE BpeMsi)

Tema 1
CrtpoeHue aToMma u nepuoanueckuii 3akoH [[. 1. Menpeneena (3u)

OCHOBHBIE CBeJleHUsI O CTPOEHMM aroma. Spo: NMpOTOHBI U HEUTPOHbI. M30TONBI. DJIEKTPOHBI.
OnekTpoHHasi 000J/i0UKa. DHEpreTUUeCKUil ypoBeHb. OCOOEHHOCTH CTPOEHHS 3/€KTPOHHBIX 000/I0ueK
aTOMOB 3JIEeMEHTOB 4-TO0 M 5-r0 nepuofioB nepuogudeckont cucrtemsl [1. V1. MenpeneeBa (mepexofHbIX
semMeHTOB). [ToHsITHE 00 OpOUTAsNSIX. S- U p-OpOUTaNTU. D/IeKTPOHHBIE KOHPUT'YPAL[UM aTOMOB XUMUYECKHX
3/IEMEHTOB.

[Teprognueckuii 3akoH [I. . MeHgeneeBa B cBeTe yuyeHus o cTpoeHuM atoma. OtkpbiThe 1. U.
MeHnpiesieeBbIM MePUOAUYECKOrO 3aKOHA.

[Mepuoguueckasi cucTeMa XUMUUeCKUX 31eMeHToB [I. V. MeHziesieeBa — rpaduueckoe 0ToOpa>keHue
NIepUOAMUECKOr0 3aKoHa. PU3MUYeCKu CMBIC TIOPSIAKOBOIO HOMepa 3/leMeHTa, HOMepa I1epruoJia U HoMmepa
rpynnbl. BaneHTHble 5eKTpoHbI. [IpUuMHBI M3MeHEHUs CBOWMCTB 3/€MEHTOB B I[epUojax W TIpymmax
(TaBHBIX MOATPYIINAX).

[Tono>xeHre BOAOPO/A B MEPUOUYECKON CUCTEME.

3HaueHWe NepUOJNYeCKOro 3aKOHa W IepUOJUYeCKOM CUCTeMbl XUMMUYeCKHUX 371eMeHTOB [I. U.
MeHpeneeBa /151 pa3BUTHUS HAYKWA Y IOHMMaHUs1 XMUMAUYeCKOM KapTUHbI MUpa.

JemoHcmpayuu. Paznuunble (hOPMbI IepUOJUUECKON CUCTeMbl XUMHUUeCKHX 3/1eMeHToB [1. V1. MeH-
Jleneesa.

Tema 2
Ctpoenue BemiectBa (7 4)

VonHag xvmMuueckasi cBa3b. KaTuoHbl M aHuoHbl. Knaccugukaiusi rvoHoB. VoOHHBIE KpHC-
Taj/IMueckue perieTky. CBOMCTBA Bel|eCTB C 3TUM THUIIOM KPUCTaJTIMUeCKUX pelleToK.

KoBanentHasgs xumuyeckasi CBs3b. OJEeKTPOOTpULIATeNbHOCTh. [lossipHasi ¥ HemosisipHas
KOBaJieHTHble CBsi3W. [unosib. ITonsspHOCTH CBS3M M TIOMSIPHOCTH MOJieKy/bl. OOMeHHBI M JOHOPHO-
aKL[eNTOPHBIM MeXaHHW3Mbl 00pa30BaHKsl KOBaJIeHTHOM CBsi3u. MoJieKy/isipHble U aTOMHbIe KpUCTas/inue CKue
peweTky. CBOICTBA BellleCTB C STUMU TUIMaMH KPUCTa/I/IMUECKUX PelleTOoK.

Mertannnueckasi XuMudeckast CBsi3b. OCOOEHHOCTU CTPOEHHUsI aTOMOB MeTaslJioB. MeTasivueckast
XUMHYeCcKas CBsI3b U MeTajyinyeckasl KpUucrasindeckas pernietka. CBOMCTBa BelL[eCTB C STUM TUIIOM CBS3U.
BopopogHas xumuueckas cBsisb. MeXXmoJieKy/isipHasi 1 BHyTPUMOJIEKY/IsIpDHast BOJOPOJHAas CBsA3b. 3HaUeHue
BO/IOPOZIHOM CBSI3M /151 OPraHM3aly CTPYKTYP OMOTIO/IMMepOB.

[Tonvmepsl. IlnacTMacchl: TepMOIUIACTBI M PeaKTOIIACTbI, WX MpeACTaBUTeIM U TPUMEHEeHHe.
BosnokHa: npupoziHble (pacTUTe/IbHbIe U )KUBOTHBIE) U XUMHUYeCKHe (MCKYCCTBEeHHbIe U CUHTeTHUeCKHUe), UX
Tipe/iCTaBUTe/NN U IPUMEeHEeHue.

['a3000pa3Hoe cOCTOsiHME BelljecTBa. TpH arperaTHbIX COCTOSIHUS BOZAbL. OCOOEHHOCTH CTPOEHHs Ta3o0B.
MosnsipHbIii 00beM ra3000pa3HbIX BeIIeCTB.

[Tpumepsl Ta3000pa3HbIX NMPUPOJHBIX CMeCeid: BO3AYX, IPUPOHbIN ra3. 3arpsisHeHre aTMOC(hepsI

(KMCTIOTHBIE I0’KAU, TAPHUKOBLIN 3 deKT) 1 6oprda C HUM.

I[MpesacTaBuTes ra3000pa3HbIX BELECTB: BOJOPOJ, KUC/IOPO/, YIIeKUC/IbIN Ta3, aMMHUaK, 3TUIeH. Mx
Moy YeHue,

cobupaHUe U pacrio3HaBaHHe.

JKuzkoe cocrosiHue BerectBa. Boga. TToTpebsieHre Boabl B ObITY M Ha TIPOU3BO/CTBe. JKeCTKOCTb
BO/IbI 1 CTIOCOOBI ee yCTpaHeHusl.

TBepoe cocTosiHUe BelllecTBa. AMOP(HbIe TBep/ble BelljeCTBa B MPUPOJie U B )KU3HU YesIOBeKa, UX
3HaueHue U rpuMeHeHre. Kpucranimyeckoe CTpoeHue BelecTBa.

IucniepcHele cuctembl. IToHsATME O gucnepcHbIX cucTemax. JlyucnepcHas ¢asa U AUCIIepCHOHHas



cpefa. Knaccrdukaiiys [UCriepCHBIX CUCTEM B 3aBUCUMOCTU OT arperaTHOr0 COCTOSIHUSI IMCIIePCHOM Cpefibl
Y IMCTIePCUOHHOM (ha3bl.

['pyboaucriepcHble CUCTEMBI: MYJIBCUU, CYCTIeH3UH, a3PO30JIH.

ToHKOJUCIepCHBbIe CUCTEMBI: T'e/ld U 30JIH.

CocraB BemlectBa U CMeced. BemjecTBa MOJIEKY/ISIDHOTO M HEMOJIEKYJ/ISIDHOTO CTPOeHHUsl. 3aKOH
MOCTOSIHCTBA COCTaBa BeL|eCTB.

[ToHsiTUe «/10/1s1» U ee Pa3HOBUAHOCTU: MacCOBasi ([10Jis1 37IeMEeHTOB B COeJUHEHUH, [0/1s1 KOMIIOHeHTa
B CMeCH — [10JIs1 TIpUMeceH, J0/si PaCTBOPEHHOTO BelljecTBa B PacTBOpe) U oObemHast. [1o/st BBIXOZa Tpo-
JyKTa peaklMy OT TeOpeTUUeCKU BO3MOXKHOTO.

HemMoHcTpanyu. Mofiesib KPUCTA/UTMUECKOW peLleTKd xyopuja Hartpusi. OOpasipl MHUHEpaoB C
VOHHOW KPUCTa/UTMUECKOM pelleTKOM: KajbliuTa, raiuta. Mopenu KpPUCTA/UIMUECKUX PeIIeTOK «CyXOro
nbaa» (WM woja), anMasa, rpadura (WM KBapia). Mogenb Mosekysasl THK. O6pa3sipl MacTMacc
(penonodopmansaervHbie, oaUypeTaH, MOAUITHIEH, TOIUNPONUIEH, TTOJUBUHUIXIOPU) U U3e/us U3
HUX. OOpa3Lbl BOJIOKOH (IIIePCTh, 116K, alleTaTHOe BOJIOKHO, KarlpoH, JIaBCaH, HeW/IOH) U U3/IeNnsl U3 HUX.
O6pa3npl HeopraHWMUeCKUX T[IOJMMepOB (cepa TUIaCTHUeCKasi, KBapll, OKCHJ a/IFOMUHUS, TIPUPOJHBIE
aJIFOMOCHITMKAThI). Mogienb MoJisipHOTO 0ObeMa ra3oB. Tpu arperatHbIX COCTOSTHUS BOZbl. OOpa3iibl HAKUITH
B UaliHWKe W TPyDax I[eHTPa/JbHOTO OTOrIeHUs. JKeCTKOCTh BOZBI U CIIOCOObI ee ycTpaHeHus. [Ipubopsr Ha
KUAKUX KpucTaiaax. Obpasiibl pa3MuHbIX AUCIIEPCHBIX CUCTEM: 3MYJ/IbCUM, CYCIIeH3Ul, a3po30Jiel, reyei
u 3o071ei. Koarynsius. Crunepesnc. OpdekT Tunzaans.

Tema 3
Ctpoenue BemectBa (8 u)

Peakuyy, naymye 6e3 M3MeHeHHs] COCTaBa BelecTB. AJIJIOTPOIMS M a/UIOTPOIHbIE BU/IOM3MEHEHHsI.
[IpyumnHBl a//IOTPONIMKM Ha TMpHMepe MOAU(PUKALMKA KUC/I0poJa, yriepoga M ¢ocdopa. O30H, ero
Brosoruyeckas posb.

Vi3omephl U U30Mepusi.

Peaxkiuy, uayliue ¢ u3MeHeHHeM COCTaBa BellleCTB. Peakliiy coeJuHeHNs], pPa3/ioyKeHUs], 3aMellieHUs 1
oOMeHa B HEOpPraHUYeCKOUW M OpraHnYeCcKOl XUMHUH. Peakuiu 3K30- U 3H10TepMudeckue. TerioBoit 3¢ e
XUMHAYECKOM peaklMM U TepMOXUMHMUeCKue ypaBHeHMs. PeakiuuM ropeHUs, KaK YaCTHbIA Cyuyau
9K30TepMHUECKUX pPeakLvi.

CkopocTb XUMUUecKou peakijuu. CKOpPOCTb XUMHUECKOW peakLjui. 3aBUCUMOCTb CKOPOCTU XMMHUUECKOU
peakLiy OT MPUPO/bI pearupyroIiyx BellecTB, KOHLIEHTPaL[UH, TeMIlepaTyphbl,
IUIOILaZI TIOBEPXHOCTH CONPUKOCHOBEHHSI U KaTanu3aropa. Peakijuu romo- u reteporenHsle. IToHsiTHe 0
KaTaim3e W KaTaam3aropax. @DepMeHTBI Kak OWOJIOTHUECKMe KaTalu3aTopbl, OCOOEHHOCTH WX
(YHKLIMOHHPOBaHMUS.
OO6paTMMOCTh XMMHUYeCKUX peakiuid. HeoOpatumbie ¥ oOpaTumble XuMmMHuueckwe peakipn. CocTosiHUE
XVMHYECKOTO PaBHOBeCHsi /i1 0OpaTUMbIX XMMHYeCKHMX peakuuil. CriocoObl CMeleHWss XUMHUYeCKOTro
paBHOBeCHs Ha TIpUMepe CHHTe3a aMMMaka. [IoHsaTre 06 OCHOBHBIX HayUHbIX MPUHLIUIIAX TPOU3BO/CTBA Ha
npYMepe CUHTe3a aMMMaKa U1y CepHOW KHC/IOTHI.

Posib BO/[bI B XUMHUECKOW peakLiiu. VICTUHHBIE pacTBOPbI. PaCTBOPUMOCTD U KaccH(UKaL|si BelljeCTB
10 3TOMY IIPHU3HAaKy: paCTBOPUMbIe, MajlOpaCTBOPUMbIe ¥ HepaCTBOPHUMBIe BellleCTBa.

OMNeKTPOMUTBI ¥ He3JIeKTPOJIUTHI. DJIeKTPOIUTUUeCKasi AuccoLualiys. KucioTbl, 0CHOBaHUSL U COJU C
TOUKH 3peHHs1 TEOPUH 3/IeKTPOJIMTUUeCKOW Auccoranuui. BogopoaHslii nokasarens pH.

XuMHUUecKre CBOMCTBA BOJbI: B3aUMO/IeCTBHE C MeTaslJlaMU, OCHOBHBIMU M KUC/IOTHBIMU OKCH/IaMH,
pasnoxeHHe U 0Opa3oBaHMe KPUCTA/UIOTUPaTOB. Peakijuy rujpaTaljii B OpraHnyeCcKoi XUMHH.

'uaponu3 opraHMYeCKUX W HeOpraHWYecKux coeguHeHwid. HeoOpatwMmelii ruzppomms. O6paTUMBbIi
TUJPOJIU3 COJIeN.
I'vaposiu3 opraHuuecKrx CoeJMHEHNH U ero NpakTHyecKoe 3HaueHue Jjisl TIoJyYeHusl TUPOJIM3HOTO CIIUPTa
¥ MbUa. bronornyeckasi posb rUpo/v3a B MIaCTUUECKOM U SHepreThdeckoM oOMeHe BeIleCTB 1 SHEePTUd B
KJIeTKe.
OKUC/IUTe/IbHO-BOCCTaHOBUTe/IbHbIe peakliud. CTerneHb oKuc/ieHUs. OrnpejeseHue CTeleHU OKWUCIeHUs T0
dopmyne coenuHeHusi. I[loHsiTe 00 OKWUCIUTENTbHO-BOCCTAHOBUTENbHBIX peakuusix. OKuCIeHue WU
BOCCTaHOBJIEHWE, OKHUC/IUTENb U BOCCTAHOBUTEJIb.

OneKTponu3. SMeKTPoau3 Kak OKUCIUTeTbHO-BOCCTAaHOBUTEIbHBIN MpoLiecc. JeKTPOJIU3 paciylaBoB U
pacTBOpPOB Ha IpuUMepe XJjopuja Hatpus. [IpakThueckoe MpUMeHeHUe 371eKTPo/u3a. JIeKTPOIUTHYeCcKoe



MOJTyYeHHe aFOMUHUSL.
Hemoncmpayuu. TlpeBpairieHue kpacHoro ¢ocdopa B Oenbiii. O3oHaTop. Mogenu Mosekyn H-OyTaHa u
n300yTaHa. 3aBUCUMOCTb CKOPOCTH PeakLy OT TIPUPO/bI BEL|eCTB Ha IPUMepe B3auMOZeHCTBYSI paCTBOPOB
pa3/IMYHbIX KUC/IOT OJMHAKOBOW KOHLIEHTPALMM C OAWHAKOBBIMU TIpaHyJlaMM IIMHKA M B3aUMO/eNCTBUS
O[JMHAaKOBBIX KyCOUYKOB pa3HbIX MeTa/UIOB (MarHus, LIMHKa, >KeJe3a) C COIsTHOM KUC/I0ToW. B3anMogelicTBue
pacTBOPOB CepHOM KHWCIOTbl C pacTBOpaMM THOCY/b(ara HATpUs pa3IMUHON KOHLIEHTpaLuu W
TemrepaTypbl. Mozienb KuIsillero caosl. Pa3sno)keHue IepoKcHza BOZOPOZa C TOMOLIbI KaTaau3aTropa
(oxcupa mapranua (IV)) u Katanasbl CbIpOro Msica U CbIporo Kaptodessi. [IpumMepbl HeOOpaTUMBIX peakIvi,
UyLIMX c oOpa3oBaHMEM 0Ca/iKa, ra3a WX BOZbl. B3anmogelcTBre MUTHS U HaTpUs € Boziol. [lonmyuenue
okcrga docdopa (V) u pacTBopeHue ero B Bofe; UCIIbITaHHE TI0JIyYeHHOTO pacTBOpa JlakMycoM. Obpasiibl
KPUCTa/JIOTH/IPaToB. VICIbITaHMe pacTBOPOB 3/IEKTPOIMTOB U HE3/JeKTPOJIMTOB Ha MpeAMeT AUCCOLIMALUU.
3aBUCHUMOCTb CTeIeHH 3JIeKTPOIMTUYeCKON AMCCOLMALMK YKCYCHOM KHC/IOTHI OT pa3baBrieHHsi pacTBopa.
'mppomu3 Kapbuza Kanbus. ['ugpoin3 KapOOHATOB IIIe/IOUHBIX META/VIOB M HATPATOB LIMHKA WM CBUHLIA
(I). Monyuenue mbuia. ITpocTelimivie OKUCIUTETEHO-BOCCTAHOBUTE/IbHBIE peAKIMU: B3aUMOZelCTBIe [IMHKA
C COJITHOM KUCJIOTOM U Kese3a ¢ pacTBopoM cynbgara meau (I1I). Mogens snekTposusepa. Mogenb 3/1€KT-
POJIM3HOM BaHHBI 15 TIOJTyYeHHsl aTlFOMUHUSI.

Jlaboparopssle omnbiTel 1. Peakimu, uayiye c oOpa3oBaHHeM 0Ca/iKa, ra3a v BOJpl.

Temad
BemnecTBa u ux coiicrBa (12 u)

Mertannsl. B3auMmogeicTBue MeTa/ulIoB C HeMeTa/ulaMy (XJIOpOM, Cepod M KUCIopozoMm). B3aumo-
JleViCTBYe I1e/IOUHbIX M I]eJIOYHO3eMe/IbHbIX MeTa/lJIOB C BOJOM. ODJeKTPOXWUMHUUECKUM Dsifi HalpsKeHU
MeTasI0B. B3anMozielicTBre MeTaslJIoB C paCTBOpPaMU KUC/IOT U coseld. AymoMUHOTepMust. B3aumozelictBue
HaTpHs C 3TAHOJIOM U (PEHOJIOM.

Koppo3usi metannoB. TloHSTHE O XUMUYECKOW M 37eKTPOXMMHUECKOH KOppo3uu MeTa/uioB. CrocoObI
3al[UThl META/IJIOB OT KOPPO3UU.

Hemetasuibl. CpaBHUTe/IbHas XapaKTePUCTHKA TaJloTeHOB KakK HauboJiee TUMTMUHBIX Tpe/ICTaBUTeIeH
HeMmeTa/ioB. OKuC/IUTeNbHbIE CBOWCTBA HeMeTa/yioB (B3aUMOJENCTBUe C MeTaljaMu U BOZOPOJOM).
BoccraHoBUTe/IbHBIE CBOWCTBA HEMETA/UIOB (B3aUMO/elCcTBUe C bosiee 3/1eKTPOOTpHULaTeTbHBIMU HemMeTas-
JlaMH U C/I0)KHBIMU Bell|eCTBaMU-OKHUCTUTEISIMH).

Kucnotsl Heoprannueckue U opraHnueckve. Knaccrugukanys KMcaoT. XMMUUeCKHe CBOMCTBA KUCIIOT:
B3aUMO/JIeICTBUE C MeTa/ulaMW, OKCHJAMU MeTasjioB, THAPOKCHJAMH MeTasjIoB, COJISIMH, CIUPTaMu
(peakuus sTeprdukain). Ocobbie CBOMCTBA A30THOM U KOHL[EHTPUPOBAHHOMN CEPHOM KUC/IOTHI.

OcHoBaHusI HeopraHuyeckue 1 opranuueckre. OCHOBaHUs, UX KiaccuduKkalys. XUMUueckre CBONCTBa
OCHOBaHWM: B3aUMOZENWCTBUE C KUCJIOTaMM, KHUCJIOTHBIMM OKCHZJaMHd HW cojisiMM. PasnokeHue
HepacTBOPUMBIX OCHOBaHUMU.

Comu. Knaccudukanus coseid: cpefjHue, KUC/Ible U OCHOBHble. XUMUYeCKre CBOMCTBA COJIei: B3aUMO-
JleNCTBUe C KMUCI0TaMH, 1ei04aMu, MeTaliaMu U cosisimu. [1peacraButenu coseld U UX 3HaueHue. XJIOpU/,
HaTpusi, KapOOHaT KasbLys, pocdat KambLys
(cpemHue comum); TUAPOKApOOHATHI HATPUS U aMMOHUs (KUC/Ible CO/N); ruzpokcokapbonat meau (II) —
ManaxuT (OCHOBHas COJb).

KauecTBeHHBIe peaklMy Ha XJIOPUJ-, Cy/IbdaT-, U KapboHAT-aHUOHBI, KATHOH aMMOHUSI, KaTHOHBI Keje3a
(IT) u (II0).

leHeTnyeckasi CBSI3b MeXXAY KjaccaMUd HeOpPraHM4YeCcKMX W OpraHuueckux coegvuHeHuil. [loHsiTue o
reHeTUYeCKOW CBSI3U U FeHeTUUeCKUx psjax. ['eHeTueckui psif metasnna. ['eHeThueckuii psifi HeMeTasuia.
Oco6eHHOCTH TeHeTUYeCKOT0 PsiZia B OPraHWYeCKON XUMHUH.

Jemoncmpayuu. Komnneknus o0pa3rioB MeTa/uioB. B3anMo/eiicTBHe HaTpUsi U CYypPbMbI C XJIOPOM, Kejie3a C
cepoil. ["'opeHre MarHusi ¥ ajlOMUHUS B KUC/IopoZe. B3anMopelicTBUe 1je/0YHO3eMeTbHbIX METalIoB C
BOZloM. B3aumogzelicTBMe HATpusi C 3TAHOJOM, LMHKA C YKCYCHOM KUCJIOTOW. AJIFOMUHOTEpMMUS.
Bsaumogencrsue mMeind C KOHLEHTPUPOBAHHOM a30THOM KHUC/IOTOM. Pe3ysbTaTel KOPpO3WM MeTaljoB B
3aBUCUMOCTH OT YCJIOBUH ee TipoTeKaHusi. Kosiekiusi oOpasijoB HeMeTasioB. B3auMozelicTBre XJIOPHOU
BOJBI C pactBopoM Opomuza (Wopuga) Kamus. KosuleKiusi TPUPOAHBIX OpPraHUYeCKUX KHCJIOT.
Pa3zbaB/ieHe KOHI|EHTPUPOBAHHOW CEPHOW KUC/IOThI. B3anMojelicTBHe KOHIIEHTPUPOBAHHOW CEpHOM
KHC/IOTBI C CaxapoM, LeJITFO/I030M U Mezibio. OOpasijbl NMPUPOJHBIX MUHEpAsoB, COZAEPKaIlUX XJI0PUJ



HaTpusi, KapOoHaT Kasblws, ¢ocdhaT Kanblysa W TUApokcokapboHat meau (II). O6pasipl MUIIEBbIX
NIPO/IYKTOB, COZI€PIKAIllMX TUAPOKApOOHAThI HATPUS U aMMOHHMSI, UX CIIOCOOHOCTh K Pa3/IOKeHHI0 TpU Ha-
rpeBaHuu. ["ameHue cosibl ykcycoM. KauecTBeHHbIe peakliMi Ha KaTUOHbI U @aHUOHBI.

JlabopamopHble onbimbl. 2. B3aumopeilcTBre COMSSHOM KHUCIOTBI M PAacTBOpPAa YKCYCHOM KHCJIOTBHI C
MeTanamu. B3aumogelictBue >xenesa c cynbdarom meau (1)

3. 3HaKOMCTBO C 06pa3suamu uyryHa, crand. CeoiicTBa coenunenuii metauios (Fe®', Fe).

4. [leiicTBUe UHAMKAaTOPOB Ha KUCJIOTBL. B3auMogeicTBre CoMsTHOM KMC/IOTHI M pacTBOpPa YKCYCHOM KUCIOThI
C OCHOBaHUSMU. B3aumogelicTBUe CO/SIHOW KUCIOThI U PaCTBOpa YKCYCHOM KUCJIOTBI C COMSIMU.

5. ITonyuenue am@oTepHOro rupoOKCUAa, B3aUMOJEUCTBYE ero C KUC/IOTOU U I1e/I0UbH0.

XumHs ¥ Tpou3BOACTBO. IIpoM3BOACTBO amMMuaka, CepHOM KHUC/IOThbI, MeTaHOJa, MOJIMMEepPOB, BOJIOKOH,
KayuykoB. Metamutyprus. [lonyuenue uyryHa, ctand. BeiniaBka aJtoMyHUS.

XuMHUecKue BellleCTBa KaK CTpPOMTe/bHble U IIOJe/IOUHble MaTepuasbl. BelljecTBa MHCIIO/Ib3yeMble B
nosivrpaguvu, >XUBOIUCH, CKY/IbIITYPe, apXUTEKTYPe.

XuMusi U cenbCKoe X03sicTBO. Bugpl yzobpenwmii. IlponsBozcTBO yaoOpenuii. BemectBa aasi 60pb0bI C
BpeUTe/ISIMU.

Xumryeckue BeljectBa B ObiTy. CHHTeTHUECKHME MOMOIIMe U YUCTSAIIMEe CPe/iCTBA. XHUMHUECKUe CpeZCTBa
rurveHbl U KocMeTuku. Kpacuresu. ITpaBusia 6e3omacHoi paboTel CO CpeZicTBaMK OBITOBON XUMUHU.

Xumusi v . KanopuitHoCTh >KupoB, 6enkoB, yrieBosoB. IIuireBbie mo6aBku. JlekapcTBa, ¢epMeHTHI,
BUTaMUHBI, TOPMOHbI, MUHepa/bHble BOJbl. [IpobieMbl, CBsi3aHHble C TIpUMEHeHHeM JieKapCTBEeHHBIX
Trperaparos.

XuMUS ¥ 9KOJOTUs. JKOJorhdyeckre NpobseMbl U MYTH UX pelleHusi. DKOJOrMueckoe COCTOSIHHE BOJpbI,
BO3/yXa, ouBbI B TynbcKol o0bsacty.

brITOBasg XxMMMUeckasi rpaMOTHOCTb.

XHUMHUYECKUH NPAKTHKYM (2)

[Mpaktryeckast pabora Nel «ITomyuenue, cobupaHue, pacrio3HaBaHUe Ta30B, U3yUYeHHE UX CBOHCTB»
[MpakTrueckast pabora Ne2 «PelieHue 3KCIiepUMeHTa/bHBIX 3a/lau Ha WJEHTU(PUKALUIO OPraHUUecKUX U
HeOpraHU4YeCKHX BelleCTB»

IToypouHoe TeMaTH4ecKoe IVIaHUPOBaHue «Xumusa» 411 10 kiracca

Ne Pazpgen Tema ypoka
n/n
1 Begenue Beogubiii uHcTpykTax mo OT u TB. Obiiue ceesieHst 06 opraHUUeCcKux
Crpoenue u BelllecTBax. Teopust XMMHUYECKOr0 CTPOeHMs] OpPraHNYeCcKuX CoeIMHeHUuN
knaccudukauysi|A.M.ByTnepoga.
OpraHuYecKux
COoeTMHEHUM.
Peakuyu B
OopraHuYecKoun
XUMUH (6 u)
2 DJIEKTPOHHOE CTpOeHUe aToMa yrJiepoa. KoBaneHTHasi XuMuueckas CBS3b.
BasieHTHBIe COCTOsIHMS aTOMa yrjepo/a.
3 Knaccuduikarus opraHuueckux BelecTs.
4 Homenknarypa opraHuueckux coejMuHeHUH. Brupl M30Mepun opraHuuecKux
BewectB. I no Th. JI.O.Nel MogeniipoBaHue MOJIEKY YT/1IEBOJOPO/IOB.
5 Turbl XMUMUUeCKUX peakLii B OpraHuueCKOU XMMHUH.
6 PerieHue 3a/jau Ha BbIBOJ|, (pOPMYJT OPraHWYeCKUX BeleCTB.
7 Yrnesogopogp! ([IpuposHble HCTOUHUKU YITIEBOLOPO/OB.
(8u)




AJKaHbI: COCTaB, CTPOEHUe, U30MepUsi, HOMeHK/IaTypa, Mo/yueHre, CBOMCTBa,
rojiyyeHre, MpyuMeHeHue.

9 AJIKeHbI: COCTaB, CTpOeHUe, U30Mepusl, HOMeHK/1aTypa, [0/ly4yeHue, XuMuuecKue
CBOMCTBA, IPUMeHeHue.

10 1IN o Tb. IMpaktuueckas pabota Nel «IlomyueHue 1 CBONCTBA STU/IEHA.

11 AJIKWHBI: COCTaB, CTPOeHMe, U30Mepusl, HOMeHK/1aTypa, [10Jly4eHre, XuMuuecKue
CBOMCTBa, IPUMEHeHHe.

12 AJKazyeHsbl: cocTaB, cTpoeHue. Kayuyk u pe3usa. LI o Th. JI.O.Ne2
«OTHOLIIeHMe KayuyKa U pe3HHbI K OpPraHUYeCcKUM pPaCTBOPUTEISIM».

13 [uknoankansl. ApoMaThuecKue yrieBoJOpO/bl: COCTaB, CTpoeHue. ['omosioru
OeH3o0s1a. X¥MHUeCKre CBOMCTBa OeH30/1a ¥ ero roMoJIoroB. ['eHeTHYecKas CBSI3b
YIJIeBOJOPO/OB.

14 KonrposbHast pabota Nel 1o Teme «YT1eBo10pOABI»

15 Kucnopoacoze |AHanu3 KOHTPO/IbHOM paboThl. CITUPTRI: COCTaB, CTPOEHHe, KacCUhUKaIUs,
prkaiue V30MepHus, CBOUCTBA, MoslyueHue. IIprMeHeHe npe/ie/IbHbIX 0JHOATOMHBIX
opranuveckue |criuprToB. LIV 1o Th. JI1.O. Ne3 «OkucieHue criupra B aabJeruz.

COeJiHeHUst
(11 9)

16 Mmuoroatomusie criipthl. LI 110 TB. JI.O. Ne4 «PacTBOpeHue r/nLeprHa, ero
TMIPOCKOINMYHOCTh. B3avMozielicTBYe TIMLepyHa ¢ TuApoKcruaoM Meau (1)».

17 [ToBTOpeHue 1 06061IeHNe TeMbl «CUPTHI». DEHOJTBI.

18 Anbpernzbl. CBOWCTBa, MPUMEHEHHe.

19 Kap6oHOBbIe KUC/IOTHI: KnaccurKaryist, HOMeHK/aTypa, H30Mepusl.
OZHOOCHOBHBIE KMCJIOTBI: (PM3UUYeCKHe U XUMUYeCKHe CBOMCTBA, MOTy4YeHHe.
I[TpepcraBuTes KAPOOHOBBIX KUC/IOT U UX TIPUMEHEHHe.

20 LU no Th. INpaktruyeckasi pabora No2 «Kap6oHOBbBIE KMC/IOThI»

21 Cnoxxuble 3¢upsl. JKupsel. LI o Th. JI.O. Ne5 «OTHoLLIeHMe )KUPOB K BOJie U
OpraHvvYecKrM pacTBOPUTe/ISIM. [loKa3aTeslbCTBO HeNpee/IbHOTO XapakTepa
>KUPOB. OMbLIeHKE KUPOBY.

23 I'eneTnueckas CBA3b MeXY KjlacCaMU OpraHiueckux BeliecTs. [IoBTopeHue u
0006111eHMe TeMbl «KHcopo/ico/iepskalijie opraHiueckue CoeIMHEHUs».

24 KonrposbHast pabota Ne2 «Kuiciopocoziepskaliye opraHuuecke CoefJuHeHUsI».

25 Amnanu3 KOHTpobHOM paboThl. MoHocaxapuzbl. [TV o TB. JI1.O. Ne6
«B3anmMo/ielicTBHe pacTBOpa I'/FOK03bI € TUAPOKCH oM Meau (11)».

26 IMomucaxapugpl. U o Th. JI.O. Ne7 «B3aumMogericTBHe Kpaxmasa C MoJoMm,
TMZIPOJIM3 Kpaxmasa».

27 A3sotcogepskall |AMUHBI. AHWIVH.

ue
OopraHuyeckKue
COeJJHeHUsI
(54)

28 AmuHokucnotel. benku. I no Th. JI.O. Ne8 «PacTBOpeHue u ocaxeHue
0esikoB. JleHaTypalusi 6e/TKOB».

29 LI mo TB. JI.O.Ne9 «O3HakomsieHHe ¢ 06pa3ijaMu IPUPOJHBIX U
VICKYCCTBEHHbIX, CUHTeTUUECKUX BOJIOKOH U M3Jenii U3 HUX. Pacrio3HaBaHue
6enKOBbIX (HaTypalbHbIX) BOJIOKOH CPeJJ CHHTETUYECKUX U UCKYCCTBEHHBIX».

30 LI no Th. Ipaktruyeckast pabora Ne3 «PeliieHre 5KCTiepUMeHTabHBIX 3a/la4 Ha

I/I,E[EHTI/ICI)I/IK&L[I/II-O OpraHN4yeCcKux CO@AHHEHHﬁ)).
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HyK]’IeI/IHOBBIE KHCJ/IOTHI.

32 buonoruuecku |depmeHTsl. BuTaMuHbL. ['OpMOHBL.
aKTUBHbIE
BemectBa (1 u)
33-35 |[Pe3sepB (3 u)
IToypouHoe TeMaTH4ecKoOe IVIaHUPOBaHue «Xumusa» A4 11 kiiacca
Ne Pa3pgen Tema ypoka
n/n
1 Ctpoenne atoma|CTpoeHre aToma. DyieKTpoHHast 00010uka. OcoOeHHOCTH CTPOeHust
v 3JIEKTPOHHBIX 000/I0UEK MePeX0AHBIX 1eMeHToB. OpbuTam s-, p-, d-, f-
MepuoIUUeCKUM (CeMencTBa
3akoH /1. W.
MengesneeBa
3 u.
2 Crpoenue aToma. DyieKTpoHHasi 000109ka. OcOO€HHOCTH CTPOeHUst
3/IeKTPOHHBIX 000J10UeK TIepexo/IHbIX 37eMeHToB. Opburani s-, p-, d-, f-
CceMelncTBa
3 [Teproanueckuii 3akoH U [1epuoanueckasi cMCTeMa XUMUUeCKUX 3/1ieMeHTOB /1.
. MeHpieneeBa
4 Ctpoenue Xumnueckasi CBs3b. MIOHHast U KOBaJIeHTHast
Bell[eCTBa
7 4.
5 Merta/umnueckast M1 BOJOPOHast XuMHUueckue cBsi3u. EqunHas npupoza xumuue-
CKUX CBS3€eH
6 BeliectBa M0JIeKy/IIpHOTO U HEMOJIEKYJ/IIPHOTO CTPOeHUs. TUrel
KpUCTa/ZIMUeCKUX perieTok. [Tosvimepsl.
7 Cocrag BemectB. [IpyunHbEl MHOTO0Opa3ws BEIeCTB.
8 Yuctele BeljectBa U cMecu. CoctaB cMeceli. Paszienenue cmecei
9 VictrHHBIE pacTBOpBL. CrIoCOOBI BEIDAa)KEHUST KOHIIEHTPAIIMKA PACTBOPOB
10 [ucnepcHele cuctembl. Kosonel (30714 U rein)
11 Xumuyeckue Knaccudukaiys XuMruuecKix peakiliiyd B OpraHUuecKou U HeopraHuuecKou
peakiLuu xumun. TernioBol 3¢ deKT XUMUUeCKOW peakiiuu
8 u.
12 OneKTponuTHYeCcKas Auccoruanys. Peakiu noHHOro obMeHa
13 I'maponus HeopraHWYecKrx U OpraHuuecKux cefrvHeHui Cpesia BOJHBIX
pacTBOpOB. Bo/1opoiHbIN TOKa3aTeb
14 OKUC/IMTe/TbHO-BOCCTAHOBUTE/IbHbBIE PeAaKIMU. DJIEKTPOJIN3.
15 CKOpOCTb XMMUUYECKOU peakLuy
16 OOpaTUMOCTb XMMHUECKUX peaklvid. XMMHUUeCKoe paBHOBECHE U CITOCOOBI ero
CMeleHusI
17 O0600111eHMe ¥ CHCTeMaTH3alys MaTepyasa 1Mo 00Iel XUMUN
18 KonTposbHasi pabora 1 mo teme «O01mas xumus»
19 BemectBa u ux |Knaccudukaiiysi 1 HOMeHK/IaTypa HeOpraHMuecKux CoeJMHeHui
cBoiictBa 12 u.
20 MeTasuibl M UX CBOWCTBA
21 O611pe ciocobbl moyueHUs: MeTasuioB. Koppo3us




22

Hewmetasnnbl 1 ux cBoucTBa. byiaropogssle rassl

23 OO011]as1 XapaKTepPUCTHKA raJIoTeHOB
24 OKcur/bl
25 KucoTel
26 OCHOBaHUs
27 Comu
28 I'eHeTHUecKasi CBSI3b MeXKy K/laCCaMU COeJIMHeHUN
29 O600611ieHNe ¥ CUCTeMAaTH3allysl 3HAHUN 0 HeOpPraHWYeCKHX BeIecTBax
30 KonTposibHasi pabora 2 «BemjecrBa U HX CBOMCTBa»
31 XUMUUeCKUM ITpaktnueckass pabora 1. «[losyueHue, cobupaHWe, pacrio3HaBaHHE Ta30B,
NIPAKTUKYM V3y4yeHHe UX CBOMCTB»
2y,
32 [MTpakTrueckast paboTa 2. PelieHre SKCriepiMeHTaIbHBIX 3a/jau Ha
Y/IeHTU(HUKALMI0 OpraHiYeCKUX U HeopraHu4ecKrx BelecTB.
33-35 [Peseps 2u4.|Pe3eps







	Планируемые личностные результаты освоения ООП
	Планируемые метапредметные результаты освоения ООП
	Планируемые предметные результаты освоения ООП
	Резерв
	итого
	Резерв
	итого

