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INIOACHUTEJ/IbBHASA 3AITMCKA

[Mporpamma pa3paboraHa B cooTBeTcTBUM C: ®ezjepanbHBIM  TOCYAApPCTBEHHBIM
oOpa3oBaTe/ibHBIM CTaHAAPTOM Cpe/iHero obiero obpasoBaHust. [Ipy HarvcaHUM TIPOTPAMMBI
WCII0/Tb30BaHa aBTopcKasi mporpamMa H.H.I'apa cpeziHero obmiero obpa3oBaHusi 110 XUMUH JJIs
6a3zoBoro n3zyuenusi xumun B X — XI knaccax o yue6nuky I'.E. Pyn3utuca, @.I'. ®enbamana.

IInanupyemsie pe3yibTaThl yueOHOro mpeamera «Xumus»B 11 Kmacce

JIuuHOoCMHbIe pe3y/1bmambl
JInuHOCTHBIE pe3y/IbTaThl B cepe OTHOLIEHHH 00yUalOIUXCs K cede, K CBOeMy 3/[0pPOBbI0,
K MO3HAHUIO CedA:

OpUeHTaLs 00yJaroImuXcsi Ha JOCTKEeHHe JIMUHOTO CUaCThsl, Peayr3alyio 03U THUBHBIX
YKW3HEHHBIX TIePCIIEKTUB, MHULIMATUBHOCTh, KDEATUBHOCTh, TOTOBHOCTh M CITIOCOOHOCTD K
JTMYHOCTHOMY CaMOOIIpeZieJIeHHI0, CITIOCOOHOCTb CTaBUTH LIeId M CTPOUTH >KW3HEHHBIE
TUIaHBbI;

TOTOBHOCTb M CIOCOOHOCTH 0OecrieunTh cebe v CBOMM OJIU3KMM [IOCTOMHYIO >KHU3Hb B
TIPOLIECCE CAMOCTOSITE/TbHOM, TBOPUECKOM Y OTBETCTBEHHOM /1eSITe/TbHOCTH;

TOTOBHOCTb U CITOCOOHOCTH OOyuaromuxcsi K OTCTaMBaHWIO JIAYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHMsI, TOTOBHOCTb U CIIOCOOHOCTH BbIpabaThIBaTh COOCTBEHHYIO
TIO3WL[MI0 TI0 OTHOIIEHWI0 K OOIeCTBeHHO-TIOUTUYECKUM COOBITHSIM TIPOIJIOTO U
HACTOSIIIEr0 Ha OCHOBE OCO3HAHUS U OCMBICJIEHUsI UCTOPUM, NYXOBHBIX L[€HHOCTEH U
JOCTV>KeHUU Hallleld CTpaHbl;

TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIIMXCs K CAMOPA3BUTHIO M CaMOBOCITUTAaHHWIO B
COOTBETCTBUM C O0OIIeyesloBeUeCKUMUA LIEHHOCTSMH W WJeajaMd TPaKAaHCKOTrO
obuecTBa, MOTpeOHOCTh B (PU3MUECKOM CAMOCOBEPILIEHCTBOBAHUHM, 3aHATHUSIX CIIOPTUBHO-
03[]0POBUTE/HHOMU JIeSITe/TbHOCTHIO;

NPUHSATHE W peanv3aliysi LeHHOCTed 370poBoro M Oe3oracHoro obpasa JKU3HH,
OepeXxHOe, OTBETCTBEHHOE Y KOMIIETEHTHOe OTHOIIEeHWe K COOCTBEeHHOMY (pHU3MUecKOMY
¥ TICUXO0JIOTUYeCKOMY 3710pOBbBIO;

HeIpusTHe BPeJHbIX MPUBbIUEK: KYPeHUs, yIioTpeOieHNs alKoroJisi, HAPKOTHKOB.

JInuHOCTHBIe pe3yabTaThl B cepe oTHOMIeHHWH oOyuaromuxca K Poccun kak k Pogune
(OteuectBy):

poccuiickas UJIeHTUUYHOCTh, CIIOCOOHOCTb K OCO3HAHUIO POCCHUHCKOM WAEHTUUYHOCTH B
TIOJIUKY/IbTYPHOM COLIMYMe€, UYBCTBO TIPUYACTHOCTH K UCTOPUKO-KY/IBTYPHOM OOIIHOCTH
pOCCUCKOTO Hapoja W cyabbe Poccuu, TaTpUOTH3M, TOTOBHOCTh K CJIY)KEHHIO
OreuecTBy, ero 3aiure;

yBa)KeHHe K CBOeMYy HapoAy, YyBCTBO OTBETCTBEHHOCTH Tiepes; PoauHOM, ropAocTu 3a
CBOM KpaH, CBOK PoauHy, MpolLioe U HaCcTosILee MHOTOHALMOHAIbHOTO Hapoga Poccun,
yBa)keHHe K TOCy/IapCTBeHHBIM CUMBOJIaM (rep6, diar, rTiMH);

dbopMrpoBaHre yBaXKeHUsT K PYCCKOMY $3bIKY KaK TOCYJapCTBEHHOMY  SI3BIKY
Poccutickoii ®epepaiium, SBSIOLEMYCS OCHOBOW POCCHMCKOM WAEHTUUYHOCTH U
IJIaBHBIM (JAKTOPOM HALMOHA/ILHOTO CaMOOTIpeie/ieHus;

BOCTIMTAaHWE YBaKEHWS K KY/IbType, s3blKaM, TpagulusaM U oObuasM Hapo/ioB,
Mpo’KMBarLuX B Poccuiickor ®enepaniyu.

JIMYHOCTHBIE pe3y/IbTaThl B c(hepe OTHOLIEHHI 00yUYaIOIMXCSA K 3aKOHY, rOCYy/JapCTBY U K
rPaKAAHCKOMY O0II{eCTBY:

IPa)XJaHCTBEHHOCTh, TPaXK/JaHCKasi TO3ULUsS aKTUBHOIO M OTBETCTBEHHOTO ujeHa
POCCHIICKOTO 00IIIeCTBa, OCO3HAIOIIEr0 CBOM KOHCTUTYLIMOHHBIE TIPaBa M 00SI3aHHOCTH,
yBaKaroIllero 3aKOH U TIPaBOMOPSIOK, OCO3HAHHO TPUHUMAIOLLETr0 TPaJULIMOHHbIE
HaIMOHA/IbHBIE U 00II[eUe/I0BeUeCKre TYMAaHUCTHUECKHe U JIeMOKpaTUUeCcKHe [1eHHOCTH,
TOTOBOTO K YYaCTHIO B 0011[eCTBeHHOW KU3HU;

NpU3HAaHWE HEOTUY)K/JaeMOCTH OCHOBHBIX TIpaB W CB0OOO/ UejloBeKa, KOTOpbIe
TIPUHA/JIEKAT Ka)XkOMy OT POK[EeHHWsl, TOTOBHOCTb K OCYILeCTBI€HUIO COOCTBEHHBIX



npaB U cBoOO/; 6e3 HapyllleHUsl TIpaB U CBOOO/| APYTMIX JIMI], TOTOBHOCTh OTCTaUBaTh
cobcTBeHHBIe TIpaBa M CBOOO/BI UesioBeKa M Tpak/jaHWHA COTJIaCHO OOIerpr3HaHHBIM
NPUHLMIIAM ¥ HOPMaM MeXX/yHapOZHOTO TMpaBa M B COOTBETCTBUU C KoHCTUTYyLWei
Poccwuiickoii ®eiepaliyiv, IpaBoBasi ¥ MOJUTHYECKasi TPaMOTHOCTB;

MHPOBO33pEeHHe, COOTBETCTBYIOIleE COBPEMEHHOMY YDOBHIO Ppa3sBUTHS HAyKu W
001I[eCTBEHHOM TIPAaKTHKKU, OCHOBAHHOE Ha [IUaJiore KyJbTyp, a TaKXKe Pa3/IM4YHbIX (opm
00IIIeCTBEHHOTO CO3HAHWsI, 0CO3HAHKEe CBOEr0 MEeCTa B TIOJIUKY/IbTYPHOM MUPE;
WHTEPUOPU3aLIUs L[eHHOCTeH /IeMOKPATUHM M COLMAbHOW COJTU/IaPHOCTH, TOTOBHOCTh K
ZIOTOBOPHOMY PeryJIMPOBaHUIO OTHOLIEHUI B IPYIITIE WM COLUATbHOM OpPraHu3aLiy;
TOTOBHOCTb OOYyYarOLMXCS K KOHCTPYKTUBHOMY YUYaCTHIO B TIDHUHSATHM pPeLIeHUH,
3aTparvBalIUX WX TMpaBa W WHTEpPeChl, B TOM UKHCJIe B Pa3iM4HbIX (opmax
o0lIleCTBeHHOM  CcaMOOpraHW3aljy, CaMOyIIpaB/ieHHs,  OOIeCTBEHHO  3HAUMMOMU
JeATeNIbHOCTY;

TIPUBEP)XEHHOCTb H/IesIM WHTePHAIMOHA/IM3Ma, JpPY>KObI, paBeHCTBa, B3aWMOMOMOIIU
HApO/IOB; BOCIMTAHWE YBA)KUTEJLHOTO OTHOILIEHUS K HAIL[IOHATbHOMY [OCTOUHCTBY
JIF0/IEH, UX UyBCTBaM, PETUTUO3HBIM yOeXKIeHUSIM;

TOTOBHOCTh OOYYaroI[UXCsi MPOTHBOCTOSATh WEOJIOTUM IKCTPEMU3Ma, Hal[HOHAIM3Ma,
KCeHO(poOUH; KOPPYIILUY; JUCKPUMUHALIUU TI0 COLMA/IbHBIM, PEJTMTHO3HBIM, PACOBBIM,
HaLMOHA/ILHBIM TIPU3HAKaM U JIPYTYM HeTaTHBHBIM COL[A/TbHBIM SIBIIEHUSIM.

JINUHOCTHBIE pe3y/ibTaThl B cq)epe OTHOIIEHMH oﬁyqalomnxcs[ C OKPY>KalIIMMH JIWABMU:

HPaBCTBEHHOE CO3HAaHWE U TIOBeJeHHe Ha OCHOBE YCBOEHHUS O0OIIleue/l0BeuecKux
L[eHHOCTEH, TOJIEPAHTHOTO CO3HAHUS U TTOBEIeHUS B TTOJIUKY/IbTYPHOM MUPE, TOTOBHOCTH
Y CMOCOOHOCTH BECTH IUAJIOT C IPYTUMH JIFOIbMH, JOCTUraTh B HEM B3aUMOTIOHUMAaHWS,
HAXO/UTh OOIIHe L[e/IM U COTPY/JHUYATh J/Isl UX JOCTH)KEHUS;

NPUHSTHE  TYMAaHWCTHUUECKUX  [IEHHOCTeH,  OCO3HAHHOe,  YBAa)XWUTETbHOE U
Jo0poykesiaTeIbHOE OTHOILIEHUE K [PYTOMY YeJIOBEKY, ero MHEHHIO, MUPOBO33DEHUIO;
CIMOCOOHOCTh K COTIEPE)KMBAHUIO ¥ (HOPMHPOBaHKE TIO3UTUBHOTO OTHOIIIEHUS K JIFO/SIM, B
TOM UMC/Je K JIM[[aM C OrPaHUYEeHHBIMH BO3MOXXHOCTSMU 3[]0POBbs M HWHBA/IH/AM;
OepeXHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIeHHe K (HU3UUecKoMy |
TICUXO0JIOTUUECKOMY 37I0POBBIO IPYTHX JIFO/IEH, YMEHHE OKa3bIBaTh MEPBYHO MIOMOII]b;
dbopMUpOBaHre BBIDAKEHHOH B TIOBEJIEHWMM HPABCTBEHHOW TIO3WI[MM, B TOM UHCIIe
CTIOCOOHOCTH K CO3HATe/IbHOMY BLIOODY Z100pa, HPAaBCTBEHHOI'O CO3HAHUS W TIOBe/IeHUs
Ha OCHOBE YCBOEHHs 00IlleuesioBeueCKMX 1[€HHOCTEH M HPABCTBEHHBLIX UYBCTB (UECTH,
JI0/ra, CripaBeyIMBOCTH, MUJIOCEPAUS U APYKeTro0us);

pa3BUTHE KOMIIETEHI[MH COTPY/IHUUECTBA CO CBEPCTHUKAMH, J€TbMU MJIAJIIIEro
BO3pacTa, B3pOCJILIMU B 00pa3oBaTe/bHOM, OOIECTBEHHO TIONE3HOW, yueOHO-
WCCJIeIOBaTe/TbCKOU, TIPOEKTHOM U IDYTUX BUIAX [eSITeTbHOCTH.

JInyHOCTHBIe pe3y/bTaThl B cepe OTHOLIEHHII 00yYaWIUXCHA K OKPYKAIOIeMy MHPY,
JKUBOH IIPUPOJeE, Xy/10’)KECTBEHHOU KY/IbType:

MHUDOBO33pDEeHHe, COOTBETCTBYIOIIEE COBPEMEHHOMY YDOBHIO  pa3BUTUS  HAyKH,
3HAUMMOCTHA HAyKH, TOTOBHOCTb K HAyYHO-TEXHUYECKOMY TBOPUYECTBY, BJIa/ieHHe
JOCTOBEpHON WH(OpMaIell 0 Tiepe/OBbIX JOCTWKEHUSIX W OTKPBITHUSIX MUDOBOW U
OTeueCTBeHHOM HayKH, 3aMHTEePeCOBAaHHOCTh B HAYYHBIX 3HAHUSIX 00 yCTPOWCTBe MUpa U
ob11iecTBa;

TOTOBHOCTb M CMOCOOHOCTH K 00pa3oBaHWIO, B TOM 4YKC/JIe CaMOOOpa30BaHUIO, Ha
TIPOTSDKEHUM BCEH >KU3HM; CO3HATe/IbHOe OTHOILEHWE K HerpepbiBHOMY 00pa30BaHHIO
KaK yCJIOBUIO YCITEITHOM MpodeCcCHoHabHON U 0011[eCTBEeHHOMU eI TeTbHOCTH;
9KOJIOTUYecKasi Ky/bTypa, Oepe)XHOe OTHOILeHWs K pPOJHOW 3emsie, TPUPOAHBIM
GoratrctBam PoccuM ¥ Mupa; TIOHMMaHHe BWSHHUS —COLMATbHO-3KOHOMHUECKHX
TIPOLIECCOB HAa COCTOSTHWE TIPUPOAHOW U COLMANbHOW Cpe/ibl, OTBETCTBEHHOCTh 3a
COCTOsIHWE TIPUPOZHBIX PECYPCOB; YMEHUsI M HaBBIKA Pa3yMHOT'O TIPHUPO/OIO/Ib30BaHMS,



HeTepnyMOe OTHOIIEHWe K JAeWCTBUSM, TIPUHOCSIIMM Bpe[, SKOJIOTHH, MpHOOpeTeHue
OTIbITa 9KOJIOr0-HaIpaB/IeHHOM /1€ Te/IbHOCTH;

e SCTETUYECKOe OTHOIIeHUs K MHPYy, TOTOBHOCTb K 3CTETHUECKOMY OOYyCTPOWMCTBY
coOCcTBEeHHOTO OBITA.

JIMUHOCTHBIE pe3y/bTaThl B cepe OTHOIIEHHH 00yYaWIIUXCHA K CeMbe U POJUTE/NsAM, B
TOM UMC/Ie MOATO0TOBKA K CeMeHHOM KU3HU:

e OTBETCTBEHHOE OTHOIIIEHWe K CO3[jaHUI0 CeMbM Ha OCHOBE OCO3HAHHOTO TIPUHSTHS
LIeHHOCTel ceMeMHOM »KU3HU;

* TIO/MIOKUTE/IbHBIA ~ 00pa3 CeMbH, pOAWUTENLCTBA (OTIOBCTBA W  MaTepUHCTBA),
WHTEPUOPU3ALIMS TPAAULIMOHHBIX CEMEHHBIX 1[EHHOCTEH.

JInuHOCTHBIe Ppe3yJbTaTbl B cdepe OTHOIIEeHUs O0ydJalwOIIMXCA K TPyAy, B cdepe
COLIMA/TbHO-KOHOMHUYECKHX OTHOIIEeHHMH:

e yBaXeHWe KO BceM (opMamM COOCTBEHHOCTH, TOTOBHOCTh K 3alljUTe CBOEH
COOCTBEHHOCTH,

e  0CO3HAHHBIN BBIOOD OyAyIel podeccuy Kak MyTh U Crocob peann3aliuvl COOCTBEHHBIX
JKU3HEHHBIX T/IaHOB;

* TOTOBHOCTh OOyUarOIUXCS K TPYAOBOM mMpodeCcCHoHaNIbHOW [1esiTeIbHOCTH Kak K
BO3MO)KHOCTH yuyaCTHUsi B pEILIeHWH JIMUHBIX, OOIIeCTBEHHBIX, T'OCY/]apCTBEHHBIX,
o0IIIeHaIIMOHATBHBIX TTPO0JIEM;

e TMOTPeOHOCTb TPYAUTHCS, YBOXKEHUE K TPYAY W JIIOAAM TPY[a, TPYAOBbIM JOCTH)KEHHUSIM,
I00pOCOBeCTHOe, OTBETCTBEHHOE 1 TBOPUECKOE OTHOIIIEHWEe K Pa3HbIM BUJAM TPY/IOBOU
JeSITeTbHOCTH;

e TOTOBHOCTh K CAMOOOC/Ty>KUBaHWIO, BK/tOUasi OOydyeHHe W BBITIOJTHEHHE [OMAITHUX
00s13aHHOCTeH.

JInuHOCTHBIe pe3yabTaTbl B cepe (U3NUECKOr0, TMCHUXOJIOTHYECKOr0, COLHA/TBHOTO H
aKaieMHYeCcKOoro 0/1aromno/iy4usi 00yUyaromuxcs:

e (usmnueckoe, IMOI[MOHATbHO-TICUX0JIOTHYECKOe, Col[ia/IbHOE Gsaromosnyurie
o0OyualIUXcsd B JKU3HUM 00pa3oBaTe/bHOH OpraHu3alyu, OLIYIeHWe JeTbMH
0€e30MacHOCTH M MICUX0IOTHYeCKOTro KoMpopTa, nH(MOpPMaIIMOHHOM 6€30MacHOCTH.

e MemanpedomemHbie pe3y/bmamsl

Pery/isTUBHBIE YyHHBepCa/IbHbIe yUeOHbIe JeiiCTBUS
BbINyCKHUK HAyYHTCS:

*  CaMOCTOSITESTLHO OMpe/ieNiATh 1e/d, 3aJiaBaTh TapaMeTPbl WU KPUTEPUH, MO0 KOTOPHIM
MO>KHO OTIPe/Ie/TUTh, UTO 11eJTb JOCTUTHYTA;

e  OLIeHMBATh BO3MO>KHBIE TTOC/IE/ICTBUS JOCTH)KEHUS TIOCTAB/IEHHOH 1€/ B /1eSITe/IbHOCTH,
COOCTBEHHOM >XM3HM W >XM3HU OKPY’KaIOIIUX JHO/IeH, OCHOBBIBAsCh Ha COOOpPaXKeHUSX
3TUKUA U MOPaJIH;

e CTaBuUTh U (OPMY/IMPOBATHL COOCTBEHHbBIE 3ajlauM B 00pa30BaTe/IbHON [EATEbHOCTH M
YKU3HEHHBIX CUTYalUsX;

e OILIEHMBAThb pPECYpChl, B TOM UHC/Ie BpeMs M [pyrHe HemaTepHabHble peCcypchl,
HeoOXO0IUMbIe /IJIs IOCTYXKEeHHsI TIOCTaB/IEHHOH 11e/TH;

e BbIOMpaTh TMyThb [JJOCTH)KEHHUS IIeJIM, IJIAHWPOBATh peIlleHHe TOCTaB/IeHHbIX 3ajau,
OTNITUMH3UPYS MaTepHa/ibHbIe U HeMaTepHa/IbHbIe 3aTpaThl;

e OpraHu3oBbiBaTb 3(M(EKTUBHBIA TOWCK PECYpPCOB, HEOOXOAMMBIX i1 JOCTHXKEHHS
TOCTaB/IEHHOM 1]e/TH;

e COMNOCTABJIATh MOMYUYEHHbBIN pPe3y/IbTaT JesITeJIbHOCTH C TIOCTAB/IEHHOM 3apaHee 1e/blo.



COJEPXAHUE YYEBHOI'O KYPCA

TeopeTHueckHe 0CHOBBI OPraHMYeCcKOH XUMHU

BeedeHue & opzaHuuecKyio xumuio. OpraHudeckue BelljecTBa. OpraHuueckass XUMMS.
[TpegmeTr opraHnyeckor XuMHM. OTIMUUTE/bHBIE TPU3HAKU OPraHUYeCKUX BellecTB U MX
peakLyii.

Teopusi cmpoeHusi opzaHuuecKux coeduHeHuli. Teopusi XMUMHUUeCKoro ctpoeHust A. M.
BytnepoBa: OCHOBHbIe MOHATHS, TMOJIOKeHUs, cieAcTBUs. CoBpeMeHHbIe IIpefiCTaBlIeHUusl O
CTPOEHUM OpraHu4YeCKUX coefuHeHUU. V3oMepsl. M3omepus. OMIMpUYeckue, CTPYKTypHBIe,
3/1eKTPOHHbIE (opMyJbl. Mozenu MojeKy/n OpraHuuecKux coefuHeHWW. JKu3Hb, HayuyHasi U
obujecTBeHHas fesiTelbHOCTE A. M. ByTnepoga.

OcobeHHOocmu  cmpoeHust U CeoliCme Op2aHUYeCKUX COeOUHeHUll U ux
K1accugukayus. D1eKTPOHHOe Y TPOCTPAHCTBEHHOE CTPOeHHe OpraHUuuecKuX COeJuHEeHUH.
'ubpuan3anyst 3/1eKTPOHHBIX opbuTaseli mMpu obpa3oBaHMU KOBaJeHTHBIX cBsi3eil. Ilpocrtasi u
KpaTHasi KOBaJIeHTHbIe CBSA3U. MeTo/ bl NCCIeJ0BaHUsI OPraHUYeCcKuX COeIMHeHUM.

Teopemuueckue ocHO8bl, Kaaccuukayusi u 3aKOHOMepHOCMU NpomeKaHusi peakyutl
Op2aHu4ecKux coeduHeHull. TeopeTyeckre OCHOBBI TIPOTEKAaHHUsS Ppeaki OpraHUYeCcKHx
coepvHeHui. Knaccudukaiys opraHuueckux peakiuil. OcobOeHHOCTH TIPOTeKaHUsl peakiuii
OpraHUYecKUX COeJMHEeHNN.

Kiaccebl opraHuyecKux coefiiHeHUU. YT/1eBOA0POAbL.

IIpedenbHble y21e8000poodbl. CTpoeHWe MoOJIeKy/l ankaHoB. ['omMonoruueckuit psg.
Homenknatypa u usomepusi. dusnueckuve cBoii- 13 cTBa askaHOB. XHMMHYeECKHe CBOMCTBA:
ropeHue, raJloreHMpoBaHKe, TePMUUECKOe pas3/iokeHre, n3oMepusanus. HaxoxxgeHue ankaHoB B
npupoge. IlomyueHne u 1ipuMeHeHve ankaHOB. llukioankaHel. CTpoeHue MOJIEKYJ,
rOMOJIOTUUECKUI Ppsifi, (U3MuUecKue CBOWCTBA, paclpoCTpaHeHHe B TNpUpofe. XUMHUecKue
CBOMCTBA.

HenpedenbHble y21e6000poodbl. AnkeHbl. CTpoeHue Monekyn. Pu3snueckue CBOWCTBA.
W3omepus: yriepojHOW Lienu, TOOKEHUs KpaTHOM CBfI3W, LMC-, TpaHC-U30MepHusl.
Homenknartypa.  XuMmuueckhe  CBOWCTBA:  peakLMM  OKMCJIEHHWS,  IPUCOe[VHEHMS,
nomuMepusaryu. [Ipasuno B. B. MapkoBHrkoBa. Crioco6bl 1ostyueHusi 3Tu/ieHa B 1abopaTopuu
Y TIPOMBIIUIEHHOCTU. Askaguensl. CrpoeHne. ®Pusnueckne M XHMHAYECKUe CBOMCTBaA.
[IpumeHeHne ankaaveHoB. HartypanbHblli KayuyK. PesunHa. AnkuHbl. CTpoeHHe MOJIEKY/I.
dusnyecke M XMMHUYeCKHe CBOWCTBA. Peakimu npucoenvHeHus U 3amellleHus. [lomyueHue.
IIpumeneHue.

Apomamuueckue y2/1e6000poobl (apeHbl). benson u ero romosoru. CrTpoeHue,
¢du3nueckre CBOWMCTBA, W30MepHsi, HOMeHK/IaTypa. XUMHUYecKre cBoicTBa GeH3osa. ['omonoru
6ensona. OcobOeHHOCTH XWUMHUYECKHX CBOMCTB TOMOJIOTOB OeH307a Ha MpHUMepe TOJyosa.
[TpumeHeHMe GeH30/1a ¥ ero roMoJsioroB. ['eHeTHYecKas CBsI3b YI/1€BOJOPO/OB.

IIpou3BopHEBIe YI/1€BO/OPO/0OB

Cnupmpl, ¢eHoabl. Knaccudukaiysi, HOMEHK/IaTypa U U30MepHsl CIIUPTOB, MpeJesbHbIX
OJJHOATOMHBIX CTUPTOB. ["'oMoIornyeckuii psifi, CTpoeHre U ¢pusnveckre cBoricTBa. BojopogHas
CBSI3b. XMMUUeCcKHe cBOMCTBA. [loslyueHre U mpuUMeHeHHWe COMPTOB. MHOroaTOMHbIE CIMPTHI.
Knaccudukarus, HoMeHK/IaTypa U U3oMepusi. DTUIEHIVIMKO/b U riavlepuH. CocTaB, CTpOeHue.
dusnyeckre U XxMMUUeckue cBorcTBa. [lonyueHne u npumeHeHve. KauecTBeHHble peakLUM Ha
MHOI0aTOMHbIe CIUPThI. CIIUPTHI B XKU3HU YesioBeka. CrivpTel U 340poBbe. PeHosbl. DeHoI:
COCTaB, CTPOEHHE MOJIEKYJIbI, (PU3NYeCKre U XUMUUecKre CBOMCTBA. [IprMeHeHue ¢eHosa 1 ero
coesuHeHUU. VIX TOKCUYHOCTD.

AnbOe2udbl, KemoHbl, KapOoHOBble KUCA0Mbl U C/A0%CHble 3(upbl. XapaKTepucTHKa
anb/leTUZOB U KeTOHOB ((yHKLMOHa/bHAasi rpymma, obmjas ¢opMysia, TpeiCTaBUTENH).
Knaccugukanus anbaernzio. ['omosiornueckuii psj npefienbHbIX anberuoB. HomeHknaTypa.
@dusnyeckre CBOWMCTBAa. XMMHUYECKHe CBOMCTBA: peakLUM OKWC/e- 14 HUs, NPUCOeSUHEHUs,
nosiMKoHAeHcatmu. dopmasnbaeryy U aletanberuzi: MojaydyeHre U NpuMeHeHHe. ALIETOH Kak



Tpe/iCTaBUTeNb KeToHOB. Kmaccupukaiys KapboHOBBIX KMCIOT. OJHOOCHOBHBIE HACHIILIEHHBIE
KapOOHOBbIe KHCJIOTBI: TOMOJIOTHUECKWUM psif, HOMEHK/IaTypa, cTpoeHue. ®dusuueckue u
XVMHYeCKHe CBOMCTBAa KapOOHOBBIX KUC/IOT. [IpuMeHeHHe W momyueHre KapOOHOBBIX KHC/IOT.
Kpatkue cBefieHHSI O BBICIIMX KapOOHOBBIX KHUCJIOTaX: TMaJlbMATUHOBOW, CTeapUHOBOW U
osenHOBOM. PacnpocTtpaHenue B nipupofe. CBoucrBa M npuMeHeHre. Meina. CocraB u
HOMeHK/iaTtypa. ®usuyeckMe W XUMHUUECKWe CBOMCTBA. [MApPOIM3 CIOXHBIX S(UPOB.
PacripocTpaHeHve B npupofie ¥ IpUMeHeHUe. I'eHeTHMUecKas CBsI3b YI/IeBOJOPOZIOB, CIIUPTOB,
a/ib/Ieru/IoB U KapOOHOBBIX KUCJIOT.

A3omcodepicawjue coeduHeHus. Knaccudukanus, cocTtaB, M30Mepusi 1 HOMEHK/aTypa
amMuHOB. ['omosnormueckuii psz. CrtpoeHue. dusmueckre M XUMHUECKHe CBOWCTBA aMHHOB.
IIpumeHeHve aMuHOB. AHWIMH — TIpe/iCTaBUTe/Ib apoMaTU4yecKux amMuHOB. CTpoeHue
MoJieKy/sibl. Pusnueckhe W XUMHUECKHMe CBOWCTBa, KayecTBeHHass peakiusi. Criocobbl
NoJIyuyeHusl. ApoMaThueckye reTepoLMK/INYecKhe coefuHeHus. [TupuavH U muppos: CoCTas,
CTpoeHHe MoJieKyJs. 3HaueHWe aMHHOB. TabakoKypeHWe W HApKOMaHHsi — yrpo3a >KU3HU
yeJsioBeKa.

BenjecTBa XUBBIX KJI€TOK

Kupbl. J)Xvipbl — TpPUIHLIEPUJBL: COCTaB, (PU3NUECKUe U XMMHUYeCcKHe CBOMCTBA >KHUPOB.
JKvpBI B )KM3HY YesioBeKa U uesioBeyecTBa. JKUPHI Kak NUTaTe/IbHbIe Bell[eCTBa.

Yeneeoobt. OOpasoBanue yrieBofoB B 1porecce (oTtocunTe3a. Knaccudukarms
yrneBofioB. I'mokosza: ¢usudeckre cBolictBa. CTpoeHMe MOJIEKy/bl:  ajibferujHas |
1pknueckre Gopmbl. dr3ndeckre M XUMAYeCKHe CBOMCTBA. [Iprpo/jHble NCTOYHUKH, CITOCOOBI
rojiyueHust U nipuMeHeHusi. dpykrosa. Pubosa u ge3okcupubosa. IIpeBpaiijeHre TJIFOKO3bI B
opraHusMe yesioBeka. Caxaposa. Haxoxzgenue B npupoge. buonoruueckoe sHaueHue. Cocras.
dusnyecke U xumuueckve cBorictBa. Kpaxman. CtpoeHue, cBoiicTBa. PacripocTpaHeHve B
npupoge. Ilpumenenue. [le/mutronosa — npupogHeld nosmMmep. CocTaB, CTPYKTypa, CBOMCTBA,
Haxo)K[leHve B TMpupofe, IpuMeHeHWe. HuTparbl M aueraTbl LeJUIIOJIO3bl: IIOJIyYeHUe U
cBoucTBa. [Ipumenenue.

Amunokucnomsl. Ilenmudbt. Beaku. CoctaB, cTpoeHWe, HOMeHK/IaTypa. V3omepusi.
I'omonornueckuyt psf aMMHOKUCIOT. PU3HMYeCKMe U XMMHUUYeCKre CBOMCTBA. [IBOWCTBEHHOCTH
XMMHUUeCKUX peaklvid. PacnipocTpaHenue B npupoge. [IpuMeHeHre U nonyyeHre aMUHOKUC/IOT
B ylaboparopuu. benku. Knaccrudukanys 6eKoB 10 COCTaBy U MPOCTPAHCTBEHHOMY CTPOEHHIO.
[TpocTpaHcTBeHHOe cTpoeHHe. PU3MUecKre U XMMHUUeCKHe CBOKCTBA. KauecTBeHHble peakLUU
Ha Oenku. I'maponu3. Cunre3 GenkoB. EauHCTBO OuoxmMudeckux (yHKLUM OeKOB, »KHPOB,
yI/1eBOJI0B.

OpraHnueckasi XMMHs B )XM3HU UYe/I0BeKa

IIpupodHble ucmoyHuKu u cnocobbl nepepabomku y21e8000p0008. [IpOMBIILIIEHHbIH
oprannyeckuii cuHTe3. HedTpr u HedTernpoaykTol. Pusndeckue cBoicTBa. CriocobObl
niepepabotku HedTU. [Teperonka. KpekuHr TepMuueckyii U Katanutuyeckuid. Kokcoxumuueckoe
npou3BOCTBO. [IpUpOJHBIA M TMOMYyTHBIA HEPTSIHOM Tras3bl, UX COCTaB M MCIO/b30BaHUE B
TIPOMBILLIIEHHOCTH.

ITonumepsl — cuHMemuy4ecKue 8bICOKOMO/1eKy/AsipHble coeduHeHus1. OOIe TIOHATHS O
CUHTETUYEeCKHMX BBICOKOMOJIEKY/ISIDHBIX COeAUHEeHUsIX: I0JIMMep, MaKpOMOJIeKyjia, MOHOMep,
CTPYKTYpPHOe 3B€HO, CTelleHb T[0/MMepu3aliy, TeoMeTpuueckas ¢(opMa MaKpOMOJIEKYJI.
CeorictBa nonuMmepoB. Kraccudukauyss mnonumepoB.  Peakium — nonvMepusaluud U
NOMKOH jeHcari. CHHTeTHUeCKre KaydyKH: M30TIPeHOBBIM, OyTaJieHOBbIA U UBHUHUIOBBIN.
CuHTeTHUeCKHe BOJIOKHA: aljeTaTHOe BOJIOKHO, JIaBCaH U KAallpOH; IUIaCTMAacChl: IOIUSTHUIEH,
TIOJIMBUHW/IXJIOPUA,  TOJIMBUHW/ICTUPOJ. IIpakTHMueckoe MCHOMb30BaHWE TIOIMMEPOB U
BO3HMKIIIME B pe3y/JbTaTe 3TOT0 SKOJOTAYecKue TipobsiemMbl. BTopuuHas mnepepaboTka
TI0JIIMEPOB.

OpzaHuueckas XumMusi U OKpyxycawoujas cpedd. XUMAUyeckasi 5K0JIOrUsl KaK KOMIUIeKCHas!
HayKa, WM3yuaroljasi COCTOSIHME OKpYyXKawlled cpejbl. 3aliUra OKpy’Karoljen cpefbl OT



3arpsi3HSIOLIEr0 BO3ZEHCTBUSI OpraHMuYeckKux BerjecTB. CriocoObI yMeHbIIEHHWs HeTraTHMBHOTO
BO3/IeMCTBUS Ha IPUPO/LY OPraHUUYEeCKHX COeJUHEHHUH.

Oomasa xumMus

BadicHeliwiue noHsmusi u 3akoHbt xumuu. Atom. BeijectBo. IIpocThie U COXHBIE
BerjecTBa. JsieMeHT. M3oTomel. MaccoBoe uncio. Yucmo ABorazpo. Mosb. MonsipHbIii 00BEM.
XyvMHUUueckasi peaklys. 3aKOH COXpaHeHMsl MacChl, 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH
ABoragpo.

Teopus cmpoeHuss amoma. Ilepuoduueckuii 3akoH u Ilepuoduueckas cucmema
Xumuueckux 3nemeHmos []. . MeHdesneeea. Mojenu CTpoeHUss aToMa. S1p0 U HYKJIOHBI.
OnekTpoH. ATomHasi opbuTanb. PacripefjesieHue 37€KTPOHOB 110 OpOMTaIsIM. DJIeKTPOHHast
KOH(Urypauss aTtoMoB. BaneHTHble 5/eKTpoHbl. A. JlaByasbe — TBOpel] XWUMHYeCKOMH
PEBOJIIOL[MM U OCHOBOTIOJIOKHUK Kiaccuueckor xumuu. [lpefckasanuve [I. Y. MeHeneeBbiM
CyLLIeCTBOBAHUS HOBBIX XUMUYECKUX 3/IeMEHTOB.

CmpoeHue u MHo2000pa3ue eeuwjecme. XuUMHUecKasi CBsi3b U eé BUJbl. KoBaseHTHas
CBSI3b, €€ PA3HOBUHOCTH M MEXaHU3MbI 00pa30BaHMsI. D/IeKTPOOTPHLIATeTbHOCTL. BaleHTHOCTS.
Crenenb okucienus. MloHHast cBsisb. MeTta/yinueckasi CBsi3b. BopopojHast cBsa3b. BellecTBa
MOJIEKYJIIPHOTO U HEMOJIEKY/IIPHOTO CTpoeHusi. AMOp(HOe U KpUCTa/IMYecKoe COCTOSIHHe
BelllecTB. KpucTammueckuie peliéTKu U UX TUTIBL. [IpUurHBI MHOr00Opa3usi BelljeCTB: H30Mepus,
rOMOJIOrvs, ajnotrponus, wusoronusa. KowmriuiekcHele coefguHeHus. CmMecu u  pacmeopbl
gewjecme. UncTtble BelllecTBa U CMecd. VIcTuHHBIe pacTBOpbl. PacTBOpUTe/b U pacTBOPEHHOE
BemecTBO. PacTBopeHMe Kak (HU3MKO-XxuMuueckuidl —mporjecc. CriocoObl  BbIpa)KeHHS
KOHLIeHTpaLMy pacTBOPOB: MaCCOBast 0J/1s1 PACTBOPEHHOI'O BellleCTBa, MOJISIpHAast KOHL|eHTpaLusl.
PactBopsI 3/1ekTpOIMTOB. JUcniepcHOCTS. [JucriepcHelie cucteMsl. KostonaHble pactBopel. ['enu
Y 30/T4.

Xumuueckue peakyuu. XvMAYeCKye peakliy B CHUCTeMe IIPUPOJHBIX B3aUMOJENCTBUM.
PeareHTbl ¥ TIpOAYKTHI peakiuil. Knaccudukauy opraHiyeckKux U HeOpraHu4eCKUX peakLyil.
TenoBble 3¢ deKThl peakiui. TepMoxuMHUueckre ypaBHeHHUs1 peakijuil. CKOPOCTb XUMHUYeCKOM
peakUyy. OHeprusi akTuBalu. PakTopbl, BAMAIOLME HAa CKOPOCTh peakuuu. Kartanmmus u
KaTaymm3aropel. MHruburopel. IIpomortopsl. Karanutuueckue sifpl. @epmentbl. OOpaTtumble u
HeoOpaTUMble peaklui. XUMHUecKoe paBHOBecue. @akTopbl, CMellawolie paBHOBecCHe.
[Tpunyun Jle IlaTenbe. 3aK0H AeMCTBYIOLUX MacC. Teopusi 371eKTPOJIMTUYECKOM JUCCOLMALUH.
ONeKTpPOMUTbl. AHUOHBI U KaTUOHbI. CHU/bHBIe U cjlabble 371€KTPOJUTHI. OIeKTPOIUTHYeCKast
auccorpanysi. CTeneHs AMCCONMALMN. Peakiiii MIOHHOTO 0OMeHa B BOZHBIX pacTBopax. VloHHoe
npou3sBesieHMe BoAbl. BopmopogHeli mnokasarens (pH) pactBopa. Mupukaropwl. I'maposnus
OpraHWYeCcKUX W HeopraHh4yecKux coefuHeHuU. OKHUCINTe/bHO-BOCCTaHOBUTE/IbHBIE PeaKLUU.
Mertop 3/eKTpoHHOTro OanaHca. D/eKTpoiau3. XUMHUecKrhe MUCTOUHMKHM TOKa, rajbBaHUYecKre
3JIeMeHTbI Y aKKyMYJIATOPBI.

Heoprannueckass Xumus

Memannabli. XapakTepHble 0co0eHHOCTM MeTa/ioB. [loso)keHWe  MeTanoB B
[Tepuoguueckoii cucreme. MeTannbl — XUMHUUECKHWe 3JIeMEHTbl W TIPOCThble BeLeCTBa.
du3nyeckre ¥ XUMUUYeCKHe CBOMCTBa MeTa/uioB. OOIast XapakTepuCcTHKa MeTa/uioB [A-rpyrims.
[IenouHble MeTas/UIbI ¥ UX coefiHeHusi. CTpoeHre, OCHOBHbIE CBOMCTBA, 00/1aCTU NpUMeHeHUs 1
nonyueHrie. Ob1jast Xxapakrepuctika mMetauioB IIA-rpymmel. [1]énouHo3emMennbHbIE MeTaIbl U
UX BaKHeMime coeauHeHus. JKECTKOCTb BOAbl U crocobbl eé ycTpaHeHusi. Kpatkas
XapakTepucThka 371eMeHTOB IIIA-rpynmbl. AMHOMUHMNA U ero coefuHeHUs. AMQOTEpHOCTb
OKCHJia M TUAPOKCHJA amroMUHUs. AyromMuHOTepMus. IlosiyyeHre U npuUMeHeHWe atOMUHUSL.
’Kene3o kak rpefictaButensb d-37eMeHTOB. AI0Tponus »kene3a. OCHOBHbIe COeJUHEHUs JKesle3a
(IT) u (IIT). KauecTBeHHbIE peakL[My Ha KaTUOHHI XKese3a. [lonyueHre u pUMeHeHHe MeTaslIoB.
Koppo3us MeTasnioB u crioco0bl 3aiuTel 0T Heé. CriiaBbl. [IporM3BO/ICTBO UyTyHA U CTa/IM.

Hememannsbi. IlonoxxeHve HeMmeta/ioB B Ilepuopnueckoit cucreme. Hemetannbl —
XMMHYECKHe 3/1eMeHTbl M TMpOoCTble BellectBa. PusMyeckMe U XUMUYeCKHe CBOWCTBa
HemeTasioB. O611jasi XapaKTepUCTHUKA rajioreHOB — XUMUUYECKUX 3JIeMeHTOB, TIPOCTBIX BellleCTB



M UX COeJUHEHWHA. XUMHUUYeCKWe CBOWCTBA M  CIOCOOBI  TIO/MyueHHsI TaJIOTeHOB.
INanorenoBogopogel. [Nanorenuzsl. Kuciopogcozepykaiue coefyHeHust xjopa. biaropozHbie
rassbl.

B3anMoCBfA3b HEOPraHUYeCKOM ¥ OpraHnuyecKkod XuMuu. XuMus B HallleH )KM3HU

Knaccugukayus u e3aumocesn3b HeOp2aHUYeCKUX U Op2aHU4ecKux eeujecme u
mamepuasnoe. CpaBHUTeNbHAs XapaKTepUCTUKA MeTa/uUIOB U HEeMEeTalJIoOB U MX COeJUHEHWM.
Okcufpl, THAPOKCHBI W COJIM: OCHOBHBIE CBOWCTBA U CHOCOOBI TomydeHUs. CpaBHUTebHAs
XapaKTepUCTUKa CBOMCTB OKCHZOB U THJPOKCHJOB HEMETA/IIOB U MeTannoB. Heopranuueckue
BerectBa. OpraHuueckye BerecTBa. VX kinaccudukamnys U B3auMocBsi3b. O6001eHre 3HaHUH 0
HeopraHMueCcKuX U OpraHWYecKUX peaklusix. Pa3Butve GMOIOTMYeCKON XUMUM — aKTyasibHast
NOTPeOHOCTh HAIlleTO BPEMEHH.

IIpou3eodcmeo u npumMeHeHue e6eujeCmé U mamepuanos. XvUMHU4ecKass TeXHOJIOTUSI.
[TpyHLMIIBI OpraHu3anyyd COBPEMEHHOrO IIPOM3BOJCTBA. XMMHYECKOe ChIppé. MeTamueckue
pyzabl. O6iue criocobbl MonydyeHUsi MeTa/IoB. MeTasutyprusi, MeTa/ulypruueckie MpoLiecChl.
XuMuyeckasi TeXHOJIOTWS CHUHTe3a aMMMaka. BemjectBa M marepuanbl BOKPYr  Hac.
buonornueckn akTvBHBbIE BelllecTBa ((pepMeHThbI, BUTAMUHbI, TOPMOHBI). XUMUSI U MeJUL1HA.
AmnanmpreTvkd. AHTHOMOTHKHM. AHecTte3upyomye mpernaparel. CpeacTBa OBITOBOM XMMHH.
Motortiue u urcTsiue cpejcTia. [IpaBusia 6e3omacHoi paboTkl Co cpeficTBaMU ObITOBOM XUMHHU.
OKosnornyeckue TmipobneMbl  XUMUK. VICTOUHMKM ¥ BUABI XMMHUECKMX 3arpsisHeHUi
OKpYy>Karollel cpefibl. XMMHUYECKHe POM3BO/CTBA U UX TOKCUYHbIE, TOPHOYKE 1 B3PbIBOOIACHbIe
OTXO[bl, BHIOPOCHL. XWMHKO-IKOJIOTHUeCKre MpobeMbl OXpaHbl aTtMocdepsl, cTpaTtocdepsl,
ruzpocepsl, auTocheprl. [lapHukoBbld 3(dexkt. Cmor. KucnotHele noxxau. PaspyiieHue
030HOBOro cno0s. CTOuHBle BOJBI. 3aXOPOHEHHWEe OTXOJO0B. OKOJIOTMYeCKMA MOHUTOPHHI.
OKosioruueckre T1pobsieMbl W 3/]0pOBbe UYesioBeKa. XHWMHSI U 3[0POBbIM 00pa3 »KU3HMU.
XVMUYecKue MpoLlecChl B )KUBbIX OpraHu3Max.

Memoobt nosnaHus e xumuu. OmnucaHve, Hab/rOfieHHe, XUMWAYEeCKUH SKCIepUMEeHT.
XVMUYeCKMM aHalu3 U CUHTe3 BelleCcTB. EcTecTBeHHOHayuHass KapTMHa Mupa. XUMHUYecKas
KapTHHA [PUPO/bI.



KAJIEHAAPHO - TEMATHUYECKOE IVNIAHUPOBAHUE

Ne Tema ypoka Kos-BO JlaTa npoBeaeHus JomManinee
4acoB 3a/jaHue
IUIaH dakr
1 2 3 4 5 6
Pazpen 1. O6mas xumusi 22 yacoB
BBoHbBIN HHCTPYKTaX MO 1 I12 ctp 5
1 TeXHHUKe 0e30TaCHOCTH.
3aKOHBI COXpaHeHUs MacChl U
SHEepruu.
7 [Teproguueckuii 3aK0H. 1 [ToBTOPUTH
CtpoeHue aToma.
3 CrtpoeHue aTOMOB 1 Yuuth
repexoHbIX 37IeMeHTOB.
4 BxogHast KoHTpoJIbHast pabora. 1
AmnHan3 KOHTPOIbHOW paboThI. 1 [ToBTOPUTH
5 VonHasa xumuyeckasi CBS3b.
NouHas kpucranivueckas
peliéTka.
KoBaneHntHas xumuyueckas 1 18 ctp 32
6 CBsA3b. ATOMHas U
MOJIeKYJIsipHast
KPUCTa/ZIMYeCKHe PellfTKU.
Merta/nueckas CBS3b. 1 Yuuth
- Mertanninueckas
KpUCTa/l/In4ecKas peléTka.
BopgopoaHast CBs3b.
8 JycriepcHble CUCTeMBL. 1 IT10 ctp 35
UucTele BelljecTBa U CMeCH. 1 Pewnts
9 PacTBODBLI.. EEV LY
PelieHue 3a/1au Ha pacTBOPEI
10 KoHueHTpauusi pacTBOpoB 1 IToBTOPUTH
IIpakTHueckas padora Ne 1. 1
11 IIpuroroB/ieHue pacTBOpPOB
3a/laHHOM KOHI[eHTPaL|H.
12- Knaccn&bumuna XUMHUUYECKUX 1 IT11 cTp 43
peakLyn
13 CKOpOCTb XMMUUECKON 1 [112 cTp 49
peakLUH.
14 Karanus. 1 [112 cTp 49
AMUHUCTpaTUBHAsA 1
15 KOHTpO/IbHast paboTa 3a 1
TIOJIyrofue.
AmnHanm3 KOHTPOIbHOW paboThI. 1 [ToBTOPUTH
16 O6paTUMOCTb XUMUYECKUX

peakuui. XUMHAvYecKoe
paBHOBeCHe.




OJIeKTPOJIUTAYeCKas 1 I115 cTp 63
17 auccoranus. Ponb BoAbl B
XMMHWYECKUX peakLUsX.
18 Peakiyu HOHHOTO 0OMeHa B 1 I117 cTp 68
BOJHBIX pacTBOpax.
IIpakTHueckas padora Ne 2. 1
19 Pemienue
JKCIepHMMeHTa/IbHbIX 3a/iay.
20 I'mpposnus. 1 [118 cTp 70
21 OkucuTenbHo- 1 Pewmts
BOCCTaHOBHUTE/IbHbIE pPeaKLUH. 3a/iauu
22 OJIeKTPOIIN3. 1 IToBTOPUTHL
Pa3pen II. Heoprannueckas xumus. B3aumocBs3bp opraHnueckoi 1 HeOpraHu4ecKor XUMHHU
12 yacoB
OO011jas1 XapaKTepUCTHKA. 1 I119 cTp 79
23 [TonyyeHue v ipuMeHeHue
MeTa/lVIOB
14 Mertasisl r71aBHBIX [TOATPYIIT 1 [ToBTOPUTH
75 Mertasibl TOOOYHBIX 1 [ToBTOPUTH
NOArpynn
26 CruiaBel. Kopposus MeTasios. 1 120 ctp 84
27 OO0111ast xapaKTepuCTUKa 1 Yuuth
HeMeTa/lJIOB.
28- OKI/ICJIUI/ITEJII;HLIE EBOﬁCTBa 1 [ToBTOpPUTH
CepHOW Y a30THOM KUCJIOT.
29 JleTyuue BOOpPOJHbIE 1 [ToBTOpPUTH
COe/IMHeHMUs.
I'eneTnueckas cBsA3b 1 [ToBTOPUTH
30 HeOopraHuvYeCcKux 1
OpraHUYeCKUX COeJMHEeHUN.
31 XUMUS B IPOMBILIJIEHHOCTH U 1 CoobiieHue
ObITY.
O06o061eHre 1 1 Permmthb
0 CcUCTeMaTH3alys 3HaHUH. 3a/auu
Penrenne pacueTHbIX
9KCIIepUMEHTa/IbHBIX 3a/a4
33 WToroBast KOHTPOJIbHAs 1
pabora.
34 AmnHanm3 KOHTPOIbHOW paboThI. 1

[ToaBeeHre UTOTOB.
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