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IosicHUTENLHAA 3aNNCKA.

PaGouas nmporpamma nmo yuyeOHOMY mpeaMeTy «XuMmusi» Ha 0a30BOM ypOBHE JUIsl YKAa3aHHOTO
KJlacca pazpaboTaHa:

e c yuetoM TpeboBanuii denepanbHOro I'ocymapcTBeHHOro 00pa30BaTEIBHOIO CTaHIApTa
ocHOBHOTo0 obmero oopazoBanus (IIpukaz Munobpuayku Poccun ot 17.12.2010 N 1897 (c
W3MEHEHUSMHU U JTOTIOJTHEHHUSIMH ))

e Ha ocHoBe [Tonoxenust o padoueit mporpamme B '6OY COIII Ne 232

e Ha ocHOBe cooTBeTcTBYIomero Y MK (cm. nanee)

e palouas nporpamma pacrnosoxeHa o aapecy B CeTH HUHTEPHET:
https://www.232spb.ru/about/education/uchebnyj_plan_i_rabochie_programmy/

HopMmaTtuBHbIe TOKyMEHTBI, 00€CIIeYrBaIOIIe PeaTn3aIii0 IPOrPaMMBI:

®denepanpHblil 3akoH «O0 oOpa3zoBanun B Poccuiickoit @eneparun» Ne 273-D3 ot 29.12.2012r. B
peaaxkuum ot 06.02.2020 roaa;

denepalibHbIN rOCYAapCTBEHHBIN CTaHAAPT CpeAHero odmero oopazoBanus (mpuka3 MuHoOpHayKu
Poccun ot 17.05.2012 N 413 (¢ u3BMEHEHUSMU U JIONIOJHEHUSIMMN));

[IpumepHBIe MporpaMMBI CpeTHero (ITOJTHOT0) 00IIero 00pa3oBaHus: OMOIOTHS.

OOIT COO (®I'OC) 'BOY COII Ne232 Anmupanteiickoro paiiona Cankrt-IlerepOypra (npukas

ot 19.06.2020 Ne 76);

VYuyebnoro miana cpeanero obmiero oopazopanus (PI'OC COO) 10 knacc [BOY COILI Ne 232 na
2020-2021 yue6nbrit roxa (mpukas ot 19.06.2020 Ne 76);

l'onoBoro kanenmapuoro ydeOHoro rpaduka 'bBOY COII Ne 232 nma 2020-2021 y4eOHBIA TOX
(mpukas ot 19.06.2020 Ne 76).

JlaHHast TporpaMMa COOTBETCTBYET YICOHUKY IO XMMHH, BXOJSIINM B COCTaB COOTBETCTBYIOIIETO
YMK (cm. HuXke)

B 2020-2021 yue6HOM TOAY B COOTBETCTBHE C (hemepanbHBIMU HOPMATHBHBIMU
JOKYMEHTaMU U HOpMaTUBHBIMHU JOKyMeHTaMu Komwurera mo oOpazoBanust B Cankr-lletepOypre
MPEeIyCMOTPEHO TMPOBENECHHE YPOKOB C TMPUMEHEHHEM JHCTAHIMOHHBIX 00pa3oBaTeNbHBIX
TEXHOJIOTUH U 3IEKTPOHHOTO 00y4EHUS.

Ilosacnumenvnasa 3anucka - CTPYKTYPHBIH dSJ€MEHT paboueil mporpamMMmbl pacKpbIBAeT
00111yr0 KOHLENIHIO paboueil mporpaMMsl 0 y4eOHOMY TNpeAMETY, KypCy, AUCHUILTUHE (MOAYIIO).
B Hell KOHKpeTH3UpyIOTCsl OOIIME eI OCHOBHOTO OOIIEro o0pa3oBaHUs C YYETOM CHELMPUKU
yuyeOHOro  mpeameTa, Kypca, AWCHUIUIMHBL (MOIyNs) B JaHHOM Kkiacce. [l ymoOcrtBa
WCTIOJIB30BaHUS, DJIEKTPOHHBIN BapuaHT pabodeld MporpaMMbl CHAOXEH THIEPCCHUIKAMH U3
Copep:xanusi Ha pa3felibl U U3 3ar0JIOBKOB paszzaenoB Ha CojeprxaHue.

" Ilpoepamma  yuebHo20 npeomema cpeoHeli 00WEOOPA3086AMENbHOU  WKObI —
HOPMAMUBHLLIL  OOKYMEHM, O0Yepuusanwuil Kpye OCHOGHbIX 3HAHUU, YMEHUll U HABLIKOS,
NOONEHCAWUX YCBOCHUIO YUAWUMUCS NO KAHCOOM) OMOENbHO 831MOMY Y4eOHOMY npeomem).

Omom 0okymenm onpeoensem 0OWYIO HAYYHYIO U OYXOBHO-YEHHOCMHYI0 HANPABIeHHOCb
npenooasanusi npeomemada, OyeHKy meoputl, codbvimut, akmos. B npocpamme o06ycrosniena
CMPYKMYpa pAcnONIONCEHUS Y4eOH020 MAmepuana no 200am OOVYeHUs U BHYMPU KAHCO020
WKONILHO2O KIAcCCa.

Yuebnuvie npoepammer bviearom munogeimu, 6apuUaAmMuHbIMU, pAOOYUMU, ABMOPCKUMU. ...

Pabouas npocpamma paszpabameisaemcs yuumenimu u NPeOMEMHbIMU YUKILOBLIMU
KOMUCCUAMU U OmMpaxcaem HAYUOHANbHO-PECUOHATILHYIO CNeYUpUKy cOoO0epicanus u mo, ymo
onpeoeneHo WKOIbHbIM KOMNOHEHMOM, 8NJI0Mb 00 Y4EMA 603MONCHOCMEN WKOJIbL U YYAUUXCSL.

Aemopckue npocpammvl, COXpaHss OCHOBbL OA308020 20CYOAPCMBEHHO20 CMAHOAPMA 8



O0auHoU obracmu, cooepicam nooxoovl K omoopy MmMamepuand, e2o CMpyKmype U U3L0NCEHUIO 8
coomeemcmaul ¢ NPeoCmasieHUsIMu e€ agmopos. ...

Cooeporcanue 00pazosanus Kak CcUcmema Moxcem umems pAasiudHylo CMmpyKmypy
uznooicenusi. Haubonee pacnpocmpanénnvivu 6 Hacmosiujee 6pemMsi AGISAIOMCA  TUHEUHAs,
KOHYEeHMpUyecKkas, CNUPAIbHas u cmeulennas cmpykmypol usnodcenus. ..." (Komxacnuposa, 2010)

HopmaTuBHbIe TNpaBOBbI€ [JOKYMEHTBHI, HA OCHOBAHMH KOTOPbIX pa3paGoTaHa JaHHAas
padouast nporpamma (®I'OC, ®I'VII, yyeonsplii niian OY u ap.):

Pabouas npoepamma cocmaenena na ocrose:

- TpeboBaHMii (enepaibHOTO TOCYIapCTBEHHOIO 00pa30BaTeNbHOIO CTaHAapTa oOIIero
oOpa3oBanus ((penepaibHOr0 KOMIOHEHTA FOCYAapCTBEHHOTO 00pa30BaTeIbHOrO CTAHAAPTA);

- IPUMEPHOI OCHOBHOU 00pa30BaTeNbHOM MPOrpaMMbl COOTBETCTBYIOIIEH CTYIIEHH 00yUYEHHUS;

- CaHUTAPHO-DMHJIEMUOJIOTUICCKUX TPeOOBAaHUI K YCIOBHSM U opranm3anuu oOydenus B OV,
YTBEPKACHHBIX TOCTAaHOBJIEHHEM [ JTaBHOTO TOCY1apCTBEHHOT'O CaHUTapHOTO Bpaya PdD;

- yuebnoro miana [BOY COII Ne232 Anmupanreiickoro paiiona Cankr-IletepOypra
((penepanibHOTO U PETHOHAIBHOTO KOMIIOHEHTa, KoMmoHeHnta OVY);

- OCHOBHOU oOpasoBarenpHON Tiporpammbl [ BOY COIII Ne232 A nmupanteiickoro paiiona CaHKT-
[TerepOypra;

- mpuMepHOW 00pa3oBaTelbHOW mporpamMmbl  (Y4eOHOMY MpeaMeTy, KypCy, JAMCHUIUIMHE
(MOYJT10)) ¢ Y4ETOM aBTOPCKOM MPOrPaMMBI;

- yueOHO-METOINYECKOT0 KOMILIEKCA.

Caejlenusi 0 mporpaMmax, Ha OCHOBAHMH KOTOPBIX pa3padoraHa padoyasi mporpamma
(mpuMepHasi mporpaMma Mo mnpeaMery, padodasi mporpaMMa aBTOPOB-pPa3padOTYMKOB C
yKa3aHHeM BBIXOIHBIX TaAHHBIX):

Xumus. [Toypounoe Tematnueckoe muanupoBanue. 10-11 knaccel. ba3oBblit ypoBeHb: mocobue ass
yuuTeneit 001eo0opa3oBaTebHBIX Opranu3anui oomiero oopasosanus / A.A. Kypun. — M. :

[Tpoceemenue, 2017. — ISBN 978-5-09-045393-6.

Nudopmanus 06 ucnoaszyemom YMK:

PabGouass mporpamma OpHUEHTHMpOBaHAa Ha MCIOJIb30BaHHE Yy4yeOHHMKA (y4yeOHO-METOIUYECKOTO
KOMILJIEKCA):

1) yuebnux: Xumms. 10 xmacc: yueb. miss  00meo0Opa3oBaT. opraHu3aiuii: 0a30BbId ypOBEHB/
I'. E. Pym3utuc, ®.I'. ®enpaman. - 4-e uza. — M.: [Ipocsemnienue, 2018. — 224 c.: un. — ISBN 978-5-
09-057765-6;

Bb100p 1aHHO aBTOPCKOM MpOrpaMMbl U y4EOHO-METOIMYECKOI0 KOMIUIEKCa 00YCI0BJIEH
1) cootserctBreM ®I'OC OOO0;
2) WCIOJB30BAHUEM METO/Ia TPOCKTOB.

O0masi xapakTepucTuka y4eOHOro  mpeaMeTa, Kypca, AUCHMILVIMHBI (MOAyJsl), Yy4eT
TPeO0OBaHNH K YPOBHIO NOATOTOBKH O00y4amIuXcsl (BBINYCKHMKOB) B COOTBETCTBHHM CO
eoroc:

XuMus Kak yuyeOHas TUCHMIUIMHA MpeaMeTHOW obnactu «EcTecTBeHHOHayuyHBIE MPEAMETHD)
o0ecrieunBaer:

#  ¢dopMupoBaHHE CHUCTEMBl XHUMHMUYECKHMX 3HAHUH KaK KOMIIOHEHTa IIEJIOCTHOM Hay4yHOH
KapTUHBI MUpA;

# OBJIaZICHME HAy4YHBIM IOJIXOJOM K PEIICHUIO PA3JINYHBIX 3a/1ay;

# oBlazeHHe yMEHUSIMH (HOPMYIHPOBATh T'MIOTE3bI, KOHCTPYHPOBATh,

IIPOBOAUTH IKCIIEPUMEHTHI, OLICHMBATh IIOJIyYEHHBIE PE3YJIbTaThl;



#  OBJIaJICHUE YMEHHUEM COMOCTABIATH HSKCHEPUMEHTAIbHBIE U TEOPETHUUECKUE 3HAHUS C
OOBEKTUBHBIMHU pEAIUIMU >KU3HHU;

#  BOCIUTAaHHE OTBETCTBEHHOIO M OEPEXKHOTO OTHOIICHUS K OKPYXKaIoIleW cpeie, 0OCO3HAHUE
3HAYUMOCTH KOHIICMIIMA YCTOMYMBOTO Pa3BUTHUS,

#  ¢dopMupoBaHHEe yMEHHI 0€30MacHOT0 © dPPEKTUBHOTO HCIOIB30BaHUS JTabOPaTOPHOTO
o0opynoBaHusl, MPOBEICHUS TOYHBIX H3MEPEHUN M  aJeKBATHOM OLIGHKH MOJYyYEHHBIX
pe3yabTaTOB, MPEJCTABICHUS HAydyHO OOOCHOBAaHHBIX APryMEHTOB CBOUX JACHCTBUU MyTEM
MPUMEHEHUS MEXIIPEIMETHOIO aHallM3a y4eOHBIX 3ajad.

Oco0eHHOCTH BO3PACTHOM IPYNIbI AeTel (XapaKTepUCTHKA KJacca):
- 8o3pacm, ocobenHocmu 803pacma:

“... Obwasn xapaxmepucmuxa cmapuieco Ooemcmea. Imo nepuod pazeumus (15-18 nem), ons
KOMOPO20 XAPAKMEPHO:

- COXpaHeHue MAamepuaibHoll, SMOYUOHANLHO-KOMPOPMHOU (YHKYUU cemblU, YCUleHue ee
poau 8 camoompeoeieHuu Ha  Oyoyuee;  603pACMAHUe  BO3MONMCHOCMU  WKOIbHUKA 6
VOO0BIeMBOPEHUU YACMU MAMEPUATIbHBIX NOMPeOHOCmel,

- coxpanenue pewiarowell poau WKOIbl 8 YOOBLemME0OpPeHUU NO3HABAMENbHIX, COYUALLHO-
NCUXONO2UYeCKUX —NOompeOHOCmell,  3HAUUmeNbHoe  8O3PACMAHUE  POdU  CaMO0OPA308aHUS,
CAMOBOCNUMAHUA,

- 3HaQuUMeNbHOe B03PACMAHUE CNOCOOHOCMU NPOMUBOCMOANb OMPUYAMETbHBIM GIUSHUIM
cpeovl; hopmuposaHue noIHOU IOPUOULECKOU 0eecnoOCOOHOCmU,

- 3aMeHa  3QWUMHOU  POAU  G3POCAbIX  (PYHKYUelu  COYUANbHO-NPOPECCUOHATLHOZO

opuenmuposanus Ha byoyuee.
Ilcuxonoeo-nedazcocuueckue Oomunanmol paseumus. Dopmuposanue comamomuna, m. e.
OnpeoeneHHo20 Muna GHeWHOCMUY, aHamomo-mopgonocuveckux ocobennocmeil. CospemeHnHas
HayKa pasiuyaem mpu 21A6HbLIX COMAMOMUNA: SHOOMOPGHLIL (PbIXAbll, ¢ U3OLIMKOM JHCUPA),
Me30MOP@HBIL (CMPOUHDBLIL, MYCKYIUCMDbLL) U SKMOMOPDHbILL (Xy0olu, Kocmsewlit). Kajcoviti mun
uMeem 6 21a3ax CMapuiux WKOIbHUKOG ONPeOesIeHHYI0 3HAYUMOCHIb.

Bo ecex 6o3pacmax naubonee npusnekamenern me30Moppubili mun, HaumeHnee - IHOOMOPDHbLIL.
C nepgvim munom y Ccmapuiux WKOJIbHUKOS C613aHbl NpeoCmasienus O CHOPMUBHOCHIU,
aecanmuocmu, auoepcmee. Bmopoil - npeomem Hacmeuwlex, UPOHUYECKO20, CHUCXOOUMENbHO2O0
omuowenust. Hemanosascnoe snauenue 0iisi cmapuieco WKOIbHUKA UMeen pochi.

Mnozcue u3 HUX 80CNpUHUMAIOM pocm U 8eaudue Kaxk cuHoHumsl. Cywecmseyem npsamas cés3v
MEAHCAY POCIOM U COYUATLHBIM CIAMYCOM WKOTbHUKA.

Pooumenam u neoacocam meobxooumo 3sname smu ocobennocmu. M3nuwmas noanoma -
UCMOYHUK 2TYOOKUX, NOPOU MYUUMETbHBIX NEPEeNCUBAHUL, NPEOPACNONAAIWUX K HEBPO3aM,
denpeccuam. Ilo nawum uccnedosanuam 73,7 % cmapuiux nooOpocmrkos, OMHOCAUUXCSL K YCIOGHOU
Kame2opuu «mpyoHulX», d MOYHee, 3AHUMAIOWUX AePeCCUBHYIO NOZUYUIO 6 ePYINE C8EPCIMHUKOS, -
HebobUwo20 pocma. Axcenepamvi, m. e. NOOPOCHMKU C YCKOPEHHbIM MeMNOM OUULECKO20
Pazeumusi 60CNPUHUMAIOMCSL 83POCTIMU U CEEPCIMHUKAMU O0Nee 3PenbiMu, NOIMOMY NpooLemy
JUOepcmea oHu peularom 6e3 0coowlx npooem.

Hesouxu-axcenepamul HepeOKo OKA3bLBAIOMCIL 8 CLONCHOM nonoxcenuu. OHu mo2ym 6vims bonee
KPYNHbIMU, POCIbIMU He MOAbKO NO CPABHEHUIO C 0eBOUKAMU, HO U C MATbYUKAMU. DMO MOHCcem U
VAYYMAamy, U 3ampyOHAmMsb Ux OmHouweHus co ceepcmuuxkamu. Cmapuiue He RPUHUMAIOM UX 8 CEOI0
cpedy, a 0OHOKIACCHUKYU TUOO uzbe2arom, 1ubo nood8epeam HACMEUKaM.

B cpeoe 6ocvmuknaccHuy-0esamukaaccuuy 4acmo npuxoOumcs CMmaikugamscs C A61eHueM, Ko2od
WKONIbHUYbL He MOAbKO AKMUBHO UHMEPECYIOMCS CB0ell  GHEUWHOCMbIO, HO U NblMAMCs
npubecHymov K KOCMemuke, MAKUaxcy, 0eMOHCMPAMUEHO HOCAM YKPAULeHUS, 83DOCIYI0 00exHCOY,
noCmMosiHHO cmompsamcesi 6 3epkano. Umo xapakmepHo, kacaemcsi 3mo 0eoueKk 1ubo OueHb
NPUBLEKAMENbHBIX, U0, HAOOOPOM, UMEIOWUX HEeBbIUSPLIUHYIO BHEUHOCmb. 30ech Hem
Camo00801bCMed, CcKopee HAobopom, OOMUHUpyem uyscmeo mpesocu. llepsvie, 3nHas o ceoell
NPUBTIEKAMENTbHOCMU, NbIMAMCA BbIACHUMb, KAKUMU OHU OyOym 8 oanvHetiuem. Kax 6yoym
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CMOMPEmbCsi 8 «ONMUMATLHOMY 6aPUAHMEe, eClu NPUMEHSIM OONOJIHUmMelbHble cpedcmea. Bmopuie
SMUMU Jice CnOCOOAMU NBIMAIOMCS KAK-MO KOMNEHCUPOSAms mo, uyem ux obudera npupooa. ...”
(Benkun, 2000).

Lenu u 3aga4u, pemiaemMble MPU peaau3anuu padoyeil MPorpaMMel ¢ y4eToM O0COOeHHOCTeH
PernoHa, o0pa3oBaTeILHOTO YUPeKIeHHUsI :

Pabouas npoepamma umeem yenvio:

1. co3maHue yciOBHW JUIsl TUIAHUPOBAHMS, OPTaHMW3AlMU W YIPABJICHUS 00pa30BaTEIbHBIM
MIPOLIECCOM 10 ONpeIeICHHON yueOHOol nucturuinae (00pa3oBaTenbHOM 00IacTH);

2. GopMHpOBaHUE CHCTEMBI OWOJIOTUYECKUX 3HAHWH KaK KOMIIOHEHTA IIEJIOCTHOW Hay4HOM
KapTUHBI MUpa.

Pabouasa npoepavma cnocobcmeyem pewenuio credyiowux 3a0ay u3yyeHus OuoI02uy Ha cmynenu
OCHOBHO20 00We20 0OPaA308aHUA.

1. nate npencrasieHue o npakTuueckoi peanmzanuu OI'OC npu U3ydeHHH KOHKPETHOTO y4eOHOTO
npenMeTa, Kypca, TUCIUIUIMHBI (MOAYIIS);

2. KOHKPETHO OIPEACIUTh COJCpKaHUE, 00beM, MOPSAOK M3YYCHHS YIeOHOro IMpeaMeTa, Kypca,
TUCHUIUTMHBL (MOIyJisl), C y4eToM LieJlei, 3ajad U OCOOEHHOCTEH YuyeOHO-BOCHHUTATEIHLHOTO
MPOIIecca ¥ KOHTUHTEHTA 00yJaOIIUXCSI IKOJIBI.

Onpenesnenne MecTa M PoJid Y4eOHOI0 MpeaMeTa, Kypca, AUCHUILVIMHBI (MOY1s) B y4eOHOM
iaHe 00pa3oBaTeIbHON OPraHU3alMu:

B y4eObHOM T1UTaHe 00pa3oBaTENBHON OpTaHW3AIlMH OTBOJUTCS 68 dYacoB I H3ydCHHS
y4eOHOro mpeamera B TEUYEHHUU Yy4eOHOro roja, o0IieoOpa3oBaTeNbHON Mapajuiend Ha 0a30BOM
YpOBHE, U3 pacuera 2 y4eOHBIX yaca B HEJIEIO.

Jlannast mporpaMmMa cOCTaBjIeHa AJisi peanu3alii Kypca OHOJOTHS, KOTOPBIM SBIsSETCS
YacThl0 TpenMeTHOH oOnactu “EcrecTBEeHHOHay4HbIE NpeAMETHI” H pa3paboTaH B JIOTHUKE
MPOJOJKEHHS] TEXHUYECKOro 00pa3oBaHWs Ha MOHATHHHON 0a3e Kypca HayalbHOW IIKOJIBI
“Oxpyxarouiuiit Mup”.

HNudopmanus o KoauyecTBe y4eOHbIX YaCOB, HA KOTOPOE paccyuTaHa padoyasi nporpamMmma (B
COOTBETCTBHM € Y4eOHBIM IJIAHOM, I'OI0BbIM KAaJEHAAPHBIM Y4eOHbIM rpagukoM), B TOM
qyucje 0 KOJIHYecTBe 0053aTeJbHBIX YacOB /Js NMPOBedeHHs Ja00PATOPHO—TIPAKTHYECKHX,
MOBTOPHUTEIbHO—00001IAI0IIHX, KOHTPOJIBHBIX YPOKOB, a TAK:Ke IPH HE00X0AUMOCTH — YaCOB
HA IKCKYPCHH, IPOEKThbI, HCCIET0OBAHUS U T.IL.:

Jannas pabovast mporpaMma paccuntana Ha 68 vaca B TedueHuu ydeOHOro roja (2 vaca B
HEJIEIIO).

Nudopmanus 06 ucnoab3yeMbIX TEXHOJIOTUSIX 00y4eHHs], TUNIAX U (opMax ypoKoB M T.I., a
TaK:Ke 0 BO3MOKHOI BHEYPOYHOM 1esiTeJIbHOCTH 110 NpPeIMeTy:

IIpu opeanuzayuu npoyecca o0yuenus 6 pamkax OaHHOU padoyell npocpammbvl _npeonona2aemcs
npuMeHeHueMm ciedyrouux neda202uieckux mexHoao2ull 00yyeHus.:

JIMYHOCTHO-OPUEHTUPOBAHHBIX; pa3BHUBAIOIINX IpOOJIEMHO-TIONCKOBBIX; CHUCTEMHO-
JesTeTbHOCTHBIX; MH(POPMAITMOHHO-Pa3BUBAIOIINX.

Ilpu opeanuzayuu npoyecca 0Oy4eHus 8 pamkax OAHHOU paboyell npocpammbl_Npeonoiacaemcs
NpUMEHeHUue Cledyiouux 300posbecbepecarouiux mexHoa02uil 00yyeHus.

Texnonoruu, oOecrneynBarONIie TUTHEHUYECKH ONTUMANbHBIE YCIOBUS 00pa30BaTENLHOTO
MpoIecca; TEXHOJOTUS  CHSTHS SMOIIMOHAIBHOTO  HANPSOKCHHSI; TEXHOJOTHS  CO3JaHUS
ONarompusITHOTO TICHXOJIOTUYECKOTO KIMMaTa Ha YypOKe; TEXHOJOTHS OXpaHbl 370pPOBbs U
MpoMaralabl  3JI0pOBOr0  00paza  JKM3HW; KOMIUICKCHOE  HWCIOJb30BaHWE  JIMYHOCTHO-
OPUEHTHUPOBAHHBIX TEXHOJOTHUH; TEXHOJOTMH TMEJAarorMKd COTPYAHUYECTBA; TEXHOJIOTHS




ypoBHEBOH nudpepeHanuy o0ydeHusl.

Hcnonbzyemvie popmul 00Oyuenus:
VYpok (kimaccHo-ypouHasi GopMa), SKCKYpCHs, MPAKTUKYM, JIOMAIIHAS paboTa, KOHCYJIbTallUH.

Hcnonb3yemvle munwvl ypokos:
YPpoKk u3ydeHHs HOBOTO MaTepualsia, YPOK 3aKpeIUICHHUs, YPOK 00OOLIeHHS W MOBTOPEHUS, YPOK
KOHTPOJIsl, KOMOMHUPOBAHHBIN YPOK.

HUcnonvzyemvie popmul pabomul na ypokax:
KonnexTuBHas, ¢poHTanbHAsA, TPYNIOBas, I[apHas, HWHIMBUAyalbHas IuddepeHIpoBaHHas,
WHAMBUyalIbHAs HeTupdepeHIUpOBaHHAs.

Breypounas oesmenvuocmo no npeomemy npedycmampueaemcs 8 popmax:

y4acTusi B OJIMMIIMAJAX Pa3jIMYHOTO YPOBHS, YYacTUs B MPOCKTaX JUIS IIKOJIHHHUKOB,
OpraHU3aINKN TEMATUYECKUX IKCKYPCHUMA, HHBIX MEPOTPHUSITHSIX IO COTJIACOBAHHIO C 3aMECTUTEIISIMU
nupekropa no YBP u nmo BP.

Buabl u ¢opMbl TeKyliero, nNpoMeKyro4Horo, MTOroBoro KOHTPOJIsi (COIJIACHO YCTaBY H
(M) JIOKAJTBHOMY aKTy 00pa30BaTeJbHO OPraHU3auM):

[IpomexxyTounast arrecTands TPOBOJIUTCA B COOTBETCTBMHM C YCTaBOM 00pa3oBaTeIbHOMN
opranuzanuu B opme TeKyIIe U roJJoBoH aTTeCTallUu.

Texymias aTrecTanus IpoOBOIUTCS:
1. moypouyHO — mpakTHYecKhe paboThl, 1a00paTopHbIe pabOTHI, CAMOCTOSTENIbHBIE PaOOTHI,
IPOBEPOUHbIE PabOThI, YCTHBIN OIIPOC, IOYPOUHBIE JOMAILHUE pabOThI;

2. TEeMaTU4YeCKH — IMPOBEPOYHBbIE pabOTHI, MpPAKTUYECKHE pPaOOTHI, CaMOCTOSTEIbHbIC
paboThl, TeMaTHYECKUE JOMAIIHIE PadOThI;

3. mo dYerBepTsAM (IO TOIYrOAMSIM) — IO pe3yiabTaraM TEMAaTHYeCKHX (YEeTBEPTHBIX,
HOJIYTO0BBIX, F'OJOBBIX) IPOBEPOUHBIX PadOT, MPAKTUYECKUX pabOT, UHBIX MOYPOUHBIX
OTMETOK.

['opoBas arrectanus MPOBOAUTCS MO pe3yiabTaTaM OTMETOK TEKYLIEH aTTeCTAlMU ¢ YYETOM
OTMETKH 3a FOJIOBYIO UTOTOBYIO paboty/



YuyeOHO-TEMaTHUECKHH IJIAH.

Tabmuna 4p.
YyeOHo-TeMATHYECKHI IJIAH.
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1. Teoprss XUMHYECKOTIO CTPOCHMS OPraHUYECKUX coequHeHni. [Ipuposa XUMHUYECKUX CBS3EH. 7 3 1
2. IIpenenpHble YIiIeBOIOPOJIBI - AJTKAHbI. 3 1
3. HenpenenbHble yriieBogopo bl (ANKEHBI, aIKAJAUEHbI U ATKUHBI). 6 3 1
4. ApeHbl (apoMaTUYECKUE YIIIEBOJOPOIbI). 2 1
5. [IpupoaHbIEe HICTOYHUKH U ITepepadbOoTKa YIIeBOIOPOAOB. 2 1 1
6. CriupTel U GEHOIBI. 6 3
7. Anbaeruabl, KETOHBI B KApOOHOBBIE KHCIOTHI. 8 2 2 1
8. Crnoxubie 3¢upsl. JXKupsl. 5 2
9. YrineBoasl. 13 4 1 1
10. | Azorconeprkaliue OpraHMyeckiue COeJMHEHNUS. 7 3
11. | Xumus noammepos. 9 4 1 1
12. Hroro: | 68 27 6 2 2




TpeﬁoBaHnﬂ K YPOBHIO NOATOTOBKU BBINTYCKHHUHKOB, Oﬁy‘lalOHIl/IXCH o I[aHHOﬁ nmporpamme.

Tpebosanusn K ypoeHI0 NOO2OMOEKU GbINYCKHUKOG, 00y4alOWuxca NO OAHHOW npozpamme - CTPYKTYPHBIH 3JE€MEHT IPOrpaMMBI,
OIIPEACISIIONINI OCHOBHBIC 3HAHUS, YMEHHS B HABBIKM, KOTOPHIMH JIOJDKHBI OBJIAJIETh y4Yallliecs B IPOLECCe U3YYCHUS JaHHOTO YU4eOHOTo MpeaMera,
Kypca, IUCHUIUIAHBI (MOYJIs), ¢ Y4éTOM crierudukn ypoBHs o0ydeHus (0a30BbIi, yriny0iaEéHHbIN) U kiacca (5, 6, 7, 8,9, 10 wm 11).

B pesyabTare nzyuenusi yueO0HOro npeamera «XuMus» Ha ypoBHe CpeHero o0mero oopa3oBaHus:
BbinycKHUK Ha 0230BOM YPOBHE HAYYHMTCS:

—  packpbIBaTh Ha MpUMeEpax pojb XUMHUU B (POPMHUPOBAHUU COBPEMEHHON HAYYHOW KAPTHHBI MUPA U B MPAKTUYECKOU NESTEILHOCTH YEIIOBEKa;

—  JI€MOHCTPHUPOBATh HA MIPUMEPAX B3aUMOCBSI3b MEXKI1Yy XUMHUEH U IPYTUMH €CTeCTBEHHBIMH HayKaMu;

—  pacKpbIBaTh Ha IPUMEPAX MOJIOKEHUS TEOPUH XUMHUUecKoro ctpoeHust A.M. bytneposa;

— mnoHuMath ¢usnyeckuii cmpicn [lepuoauueckoro 3akona [[.M. MenzgeneeBa U Ha €ro OCHOBE OOBSICHITH 3aBUCHMOCTH CBOIMCTB XHMMHUYECKUX
AJIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB OT 3JEKTPOHHOTO CTPOEHUSI AaTOMOB;

—  OOBACHATH NPUYUHBI MHOTOOOPA3Hsl BEIIECTB HA OCHOBE OOIIUX MPECTaBIEHUN 00 UX COCTaBE U CTPOCHHH,

—  IPUMEHATH IpaBUiIa CUCTEMAaTUUYECKONH MEXAYHApPOJHOW HOMEHKIATYpPhl KaK CpEACTBa pa3InYeHUs U UICHTU(UKALIMN BELECTB 110 UX COCTaBY
U CTPOCHHUIO;

—  COCTaBISITh MOJICKYJISIDHBIE W CTPYKTYpHBIE (POPMYIIBI OPraHWYECKHX BEIIECTB KaK HOCUTENed WH(pOpMAlMM O CTPOCHUHM BEUIECTBA, €ro
CBOMCTBAX M MPUHAIJICHKHOCTHU K ONPEAEIEHHOMY KJIaCCy COETUHEHUII;

—  XapakTepu30BaTb OPraHWYECKHE BEIIECTBA IO COCTaBY, CTPOCHUIO U CBOMCTBAM, yCTAHABIMBATh IPUYMHHO-CIECJCTBEHHBIE CBS3H MEXAY
JAHHBIMU XapaKTEPUCTUKAMU BEILECTBA;

—  TPUBOJUTH MPHUMEPHl XMMHUYECKUX PEAKUUW, PACKPHIBAIOIIMX XapaKTEpHbIE CBOMCTBA THUIUYHBIX MPEICTABUTENEH KJIACCOB OPraHUYECKHX
BEIIIECTB C LETBI0 UX UACHTU(UKAIIMU U O0BICHEHUS 00J1aCTH MPUMEHEHHS;

—  IPOrHO3MPOBATh BO3MOYKHOCTb ITPOTEKAHNS XUMHUYECKHUX PEAKIIMI Ha OCHOBE 3HAHUM O TUIIAX XMMHUYECKOH CBSI3U B MOJIEKYJIaX PEareéHTOB U UX
PEaKIMOHHON CITIOCOOHOCTH;

—  HCIIOJIb30BaTh 3HAHUS O COCTAaBE, CTPOCHUU M XMMUYECKMX CBOWCTBAX BEIIECTB JUIsl 6€3011acCHOI0 NPUMEHEHHS B IPAKTUYECKOM e TeTbHOCTH;

—  OPUBOJIUTH MPUMEPHI TMPAKTUYECKOTO HCIOJIb30BAHUSA NPOAYKTOB TNepepaboTKM HEPTH U NPUPOJHOTO ra3a, BBICOKOMOJEKYISIPHBIX
COeIMHEHUH (OJIMATUIIEHA, CHHTETHYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

—  TIPOBOAMTH OMBITHI 0 PACIIO3HABAHUIO OPTaHUYECKUX BEIIECTB: TNIMLEPHHA, YKCYCHON KUCIIOTHI, HEMPEAEIbHBIX )KUPOB, TIIIOKO3bI, Kpaxmala,
0€JIKOB — B COCTaBE MUILEBBIX MPOIYKTOB U KOCMETUYECKHX CPE/ICTB;

—  BJAJETh IpaBUJIaMU U MpueMaMu 0e3011acHOM paboThl ¢ XMMUUYECKUMHU BEUIECTBAMU U J1a00paTOPHBIM 000PYIOBaHHUEM;

—  YCTaHaBJMBaTh 3aBUCHMOCTb CKOPOCTH XWMHYECKOM pEaKUUd M CMELICHHS XHMHUYECKOTO0 PAaBHOBECHUS OT PA3IMUYHBIX (PAaKTOPOB C IIEJIBIO
oTpesieNIeHUs] ONTUMANIbHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX MPOLIECCOB;

—  IPUBOJUTH IPUMEPHI THAPOIN3A COJIEHN B IOBCEAHEBHON KU3HU YETIOBEKA;



— IIPUBOJUTH IIPUMEPHI OKHUCIMUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKUUNA B INPUPOJAE, IIPOU3BOACTBEHHBIX IIPOLIECCAX M KU3HEACATEIBHOCTH
OpraHU3MOB;

—  TIPUBOJUTH MPUMEPHI XUMHUECKUX PEAKIIMN, pACKPHIBAIOIINX OOIIMe XMMUIECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJIIOB U HEMETAJLIOB;

—  TIPOBOAMTH PACUEThl HA HAXOXJICHHUE MOJICKYJISIPHON (hOPMYIIBI YIIEBOIOPOAA MO MPOIYKTaM CTOPAHUS U TIO €r0 OTHOCUTEIbHOW IIIOTHOCTH U
MaCCOBBIM JOJISIM 3JIEMEHTOB, BXOIAIIUX B €r0 COCTAB;

—  BJAJETh IpaBHJIaMu 0€30MaCHOT0 OOpAIEHUS C €IKUMU, TOPIOYUMHU U TOKCUYHBIMU BELIECTBAMH, CPEICTBAMU OBITOBOW XUMHUH;

—  OCYHIIECTBJIATH MOMCK XMMHYECKONH MHPOPMALIUH 110 HA3BaHUAM, HIIEHTU(UKATOpaM, CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;

—  KPUTHYECKH OLIEHUBATh U MHTEPIPETHUPOBATH XMMHUECKYIO MH(OPMAIINIO, COACPKAIIYIOCS B COOOIIEHUSX CPEJCTB MaccoBOW HMHpoOpmanuu,
pecypcax HWHTepHeTa, HAydHO-TIOMYJISIPHBIX CTAaThIX C TOYKM 3PEHUS €CTECTBEHHO-HAYYHONH KOPPEKTHOCTH B LEJSAX BBIABICHHUS OIIMOOYHBIX
CyXAeHU U GOopMUPOBaHHS COOCTBEHHOMN MO3UIINH;

—  TIPEACTABIATH MYTU PEIICHHs TI00aTBHBIX MPOOIEM, CTOSIIUX MEPEe YeIOBEUYECTBOM: SKOJIOTUYECKHUX, YJHEPTETHUECKUX, CHIPHEBBIX, H POJIb
XUMHH B PEHICHUU ITUX MPOOIIEM.

BoinyckHHUK Ha 6a30BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYUTHCSI:

—  WIIIOCMPUpO8ams HA NPUMepax CMAHOBIEeHUe U I60JIYUID OPSAHUYECKOU XUMUU KAK HAYKU HA PA3TUYHBIX UCHOPUYECKUX IManax ee
pazeumusi;

—  UCNONIb3068aMb MEeMOObl HAYYHO20 NO3HAHUSA NPU 8bINOJHEHUU NPOEKMO8 U Y4eOHO-UCCIe008aMENbCKUX 3A0aY NO U3YHUEHUIO C80UCME, CHOC0008
NOLYYEHUsL U PACNO3HABAHUSL OPCAHUYECKUX BeU eCs;

—  00bACHAmMb Npupody U Cnocodvl 00PA308AHUSL XUMUYECKOU C8A3U. KOBANEHMHOU (NOJAPHOU, HENOoJsAPHOU), UOHHOU, MEemAaiiudecKol,
B000POOHOI — C Yebio ONPedeNeHUsi XUMULECKOU AKMUBHOCMU 6EeCmE;

—  YCMAaHA8IUu8aAmy 2eHeMUUECKyI0 C853b MeHCOY KIACCAMU OP2AHUYECKUX geujecma 0isi 000CHOBAHUS NPUHYUNUATLHOU BO3MONCHOCTU NOTYYEHUS
OPeAHUYECKUX COCOUHEHU 3A0AHH020 COCMABA U CMPOEHUS;
VCMAHABIUBAMb  83AUMOCEA3U MexcOy hakmamu u meopuell, NPUYUHOU U CRe0CmeuemM Npu aHaiuze NpoONeMHbIX cumyayutl U 060CHOBAHUU
NPUHUMAEMBIX PEUUEHULl HA OCHOBE XUMUYECKUX 3HAHUIL.



Conep:xanue nporpaMMbl U3y4eHus NMpeaMeTa.

Copep:kaHue nporpaMMbl HM3yYeHHsl TpeaMeTa - CTPYKTYPHBIH 53JIeMeHT paboueii
MIPOrpaMMbl paCKpBIBAETCS Yepe3 KPATKOE OMMCAHUE Pa3JIeIOB/TEM.

B cucreme ecrecTBeHHO-HaAy4HOro OOpa30BaHUS XUMHs KaK y4yeOHBIH MpeAMET 3aHMMaeT
BXHOE MECTO B TIO3HAaHUM 3aKOHOB TPUPOABbI, (OPMHPOBAHWU HAYYHOHM KapTHHBI MUDA,
XUMHUYECKOH T'PaMOTHOCTH, HEOOXOOUMOM JJsl NOBCEIHEBHOW M3HM, HAaBBIKOB 370pPOBOTO U
0e30macHOTO /JIs1 YelIOBeKa M OKpYXKalolleld ero cpeabl o0pasza »XH3HH, a TaK)KE€ B BOCHHUTAHUHU
9KOJIOTUYECKOM KyJIbTYphl, (JOPMUPOBAHUU COOCTBEHHOM MO3ULMH 11O OTHOLICHUIO K XMMHYECKON
uHpOpMAIINH, TTOTY4aeMON U3 Pa3HBIX HCTOUHUKOB.

VYcenenHocTh U3y4eHus: yueOHOro mpeaMeTa CBsizaHa C OBJIaJIeHUEM OCHOBHBIMU ITOHSTUAMU
XMMUHY, HAay4YHBIMH (pakTaMu, 3aKOHAMH, TEOPHSAMH, NMPUMEHEHHEM MOJYYCHHBIX 3HAHUNA TpU
peLIeHUH TPAKTUYECKUX 3a/1a4.

B cootBerctBun ¢ ®I'OC COO xumus MOXKET U3ydaThCs HA 0a30BOM U YIIyOJICHHOM
YPOBHSIX.

N3yuenne xumum Ha  0a30BOM  YpPOBHE  OPHEHTHPOBAHO Ha  oOecredyeHue
00111€00pa30BaTEIbLHON U OOLIEKYIbTYPHOM MOATOTOBKH BBITYCKHUKOB.

Copnepxanue 0a30BOro Kypca IIO3BOJISIET PACKPBITh BEIyLIME HJIEU U OTAEIbHBIE
MIOJIO’KEHMS], BXKHBIE B IIO3HABATEIILHOM U MHUPOBO33PEHUYECKOM OTHOIIEHUH: 3aBUCUMOCTb CBOMCTB
BEIIECTB OT COCTaBa M CTPOEHUS; OOYCIOBJICHHOCTh NPUMEHEHHs BEIIECTB HMX CBOMCTBAMU;
MaTepHallbHOE €IMHCTBO HEOPraHMYECKMX M OpPraHMYeCKHX BEIECTB; BO3pACTaloIIas PoJib XUMUHU
B CO3JIaHMH HOBBIX JICKAPCTB U MaTEPHAJIOB, B 9KOHOMHH CBIPHSI, OXPaHE OKPYIKAIOLIEH CPEIbI.

N3yueHne XuMUM Ha YriyOJIEHHOM YPOBHE INpEAINoyaraeT IOJHOE OCBOEHHE 0a30BOro
Kypca W BKIIIOYAET pacIIMpEeHUe MPEIMETHBIX PE3Yy/IbTaTOB M COACP)KaHUsS, OPUCHTHPOBAHHOE Ha
MOJIrOTOBKY K IOCIEAYIOLIEMYy NpodeccuoHanbHOMY 00pa30BaHUIO; Pa3BUTHE WHAMBHUIYAIbHBIX
CTIOCOOHOCTEH O00ydaromumxcsi myreM OoJiee TIIyOOKOro, 4eM 3TO MpeaycMaTpuBaeTcs 0a30BBIM
KypCOM, OCBOCHMS OCHOB HAyK, CHCTEMAaTHYECKMX 3HAHWUN; yMEHHE IPHUMEHATh IOJyuYeHHbIE
3HAHUS JUIA pEIICHUS MPAKTHYECKUX M y4eOHO-MCCIIEOBATENLCKUX 337ad B HM3MEHEHHOM,
HECTaHJAPTHOM CUTyallMM; yMEHHE CHUCTeMaTH3UpoBaTh M 00001aTh TMOJIY4YEHHBbIE 3HAHMSL.
N3ydenue npeamera Ha yriyOJe€HHOM YPOBHE MO3BOJIIET CPOPMHUPOBATH Y 00YUarOIIUXCS YMEHUE
aHAJIM3UpPOBaTh, IMPOTHO3MPOBATH M OLEHHBATh C MO3UIMHM HKOJOrMYecKod Oe30MacHOCTH
MOCTIE/ICTBHS OBITOBOW M MPOU3BOJICTBEHHOH JIEATEIIEHOCTH YEJIOBEKA, CBA3AHHOW C TMOJIYyYCHHEM,
MIPUMEHEHHUEM U epepabOTKOM BEIECTB.

N3yuenne mnpenmera «XuUMHS» B 4YacTH (POPMHUPOBaHUS y OOYYAIOMIMXCS HAy4YHOTO
MHUpPOBO33PEHHUS, OCBOCHHUS OONIEHAYYHBIX METOJOB IIO3HAHMSA, a TaKXKe MPAKTHYECKOTO
NPUMEHEHHs] HAyYHBIX 3HAHUM OCHOBAHO Ha MEXIPEIMETHBIX CBA3SIX C MpeaMmeramu olracteit
€CTECTBEHHBIX, MATEMaTHYECKIX ¥ TYMAaHUTAPHBIX HaYK.

[TpumepHas nporpamma yueOHOro nmpeamera « XMMHs» COCTaBI€HA Ha OCHOBE MOAYJIBHOTO
MPUHIUIA TTOCTPOSHHsI y4eOHOTO Marepuaia, He ONpeAessieT KOJWYeCTBO YacoB Ha M3YYEHHE
y4eOHOro mpeaMeTa M KIacchl, B KOTOPBIX MpEeAMET MOXeT M3ydarbcsi. KypcuBOM B IpHMEpHBIX
y4eOHBIX MPOrpaMMax BBIJEIIEHBI 3JIEMEHTHI COAECPIKaHUs, OTHOCSIUECS K pe3yabTaraM, KOTOPBIM
00y4YaroIuecs «IoIy4ar BO3SMOKHOCTh HAYUUThCS».

[TpumepHast mporpaMma yYUTHIBAET BO3MOXKHOCTD TTOJTYYEHUS] 3HAaHUH B TOM YHCIE depes
MPAKTUYECKYIO JEeSATeIbHOCTh. B mporpamme coiepKUTCs MPUMEPHBIH NepedyeHb MPaKTHYECKHX
pabot. Ilpu cocraBienun pabouell mporpamMmbl Y4YHUTEIb BIpaBe BBIOpaTh U3 MepedHsl padoThl,
KOTOpbIE CuUuTaeT Haubosiee Ieeco0Opa3sHbIMU, C YYeTOM HEOOXOIMMOCTH JIOCTHUIKECHUS
MPEMETHBIX Pe3yJIbTaTOB.
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ba3oBblii ypoBeHb

OCHOBBI OPraHM4YecKOH XMMHUU

IlosiBieHHEe M pa3BUTHE OPraHUYECKOM XMMHMM Kak Hayku. IIpenmer opranuueckon xumuu. Mecto
Y 3HaYCHHE OPraHU4eCKON XUMHHU B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOEHHUE KaK MOPSIOK COEIUHEHHUS] aTOMOB B MOJIEKYJIE COIVIACHO MX BaJEHTHOCTH.
OCHOBHBIE  TIOJOXKEHUS TEOPHUM  XUMHUYECKOIO  CTPOCHHMS  OPraHMYECKUX  COCIMHEHUHN
A.M. bByrnepoBa. YriepoJHbIii CKeJIeT OpraHu4YecKor MoJjekynbl. KpaTHOCTh XMMHUYECKOM CBSI3U.
3aBUCHMOCTb CBOWCTB BEIIECTB OT XHMHYECKOIO CTPOEHHUs MOyeKyd. M3omepuss U HU30MEpHI.
[Tonatue o ¢yHKUMOHANBHON Tpynmne. [IpUHIMITEI KIacCU(pHUKAIMM OPraHUYECKUX COCIUHEHHU.
Cuctematnueckass MEXJIyHapoJHas HOMEHKJIAaTypa U IPUHLUIB 0Opa3oBaHUs Ha3BaHUU
OPraHUYEeCKUX COCIUHECHUM.

Ankansl. Cmpoenue monexkyavt memana. ['oMonoruueckuii psig ankaHoB. ['omonoru.
Homenknarypa. M3omepus yriepogHOro ckenera. 3aKOHOMEPHOCTH HW3MEHEHHs (DHU3MYecKux
CBOMCTB. XHMMHUYECKHE CBOWCTBAa (Ha IpUMepe MeTaHa M 3TaHa): peaklUM 3aMelleHus
(raloreHUpOBaHKE), NETUIPUPOBAHUS KaK CHOCOOBI IONyYEHUS BAXKHEHIIMX COCAMHEHHHA B
OpPraHMYEeCKOM CcHHTe3e. ['opeHne MeTaHa Kak OJMH U3 OCHOBHBIX HCTOYHUKOB TeEIUIa B
NPOMBIIUICHHOCTH ¥ ObITy. HaxoxaeHune B Tpupose W TPUMEHEHUE AIKaHOB. [loHamue o
YUKIOANKAHAX.

Ankensl. Cmpoenue monexynvt smunena. I'omonoruueckuii psan ankeHoB. Homenkmarypa.
W30oMepust yrilepoJHOro CKEJIeTa U MOJI0KEHUsS KPaTHOM CBSI3U B MOJIEKyJie. XMMHUYECKHAE CBOMCTBA
(Ha mpuMepe ATHIEHA): peaKkMU MPUCOEIUHEHHS (FaJIOTEHUPOBAHUE, 2udpuUposanue, TUipaTalus,
2udpo2anoeenuposanue) Kak cnoco0 monydeHus: (pyHKIMOHAIBHBIX MPOU3BOAHBIX YIJI€BOJOPOIOB,
ropenus. [lonumepuszanus 3TUIeHa KaKk OCHOBHOE HAaIpaBJIEHUE €ro ucrosib3oBanus. [lonuaTuiien
KaK KpPYITHOTOHHa)XHBII NPOAYKT XUMHUYECKOT0O NMPOou3BOACTBA. [IpuMeHeHne aTuieHa.

Anxanuensl U kayuyyku. [lonsaTue o0 ankaaueHax Kak yriieBOJOpOJax C JBYMs JBOWHBIMU
cBsa3amu. [lonmumepusanus nuBuHMia (Oyraguena-1,3) kak croco0 MOJyYEHUS CUHTETUYECKOIO
Kayuyyka. HaTypanpHbIi M CHHTEeTHYECKHN KaydykH. Bynkanuzanus kayayka. Pesuna. [Ipumenenune
Kay4yKa U PE3UHBI.

Anxunbel. Cmpoenue  monekynvt — ayemunena. 1OMOJIOrMYECKMH  psiJ  aJKUHOB.
Homenknarypa. M3omepusi yriiepogHOro ckKejlera M IIOJIOKEHHs KPaTHOM CBSI3M B MOJIEKYJIE.
XUMHYecKHe CBOMCTBA (Ha MpUMeEpe aleTHIIEHA): peakluu MNPUCOENWHEHUs (TaJoreHUpOBaHUE,
2uopuposanue, TUIpATALMsL, eUOpO2aI02eHUpOBane) KaKk Clioco0 MOIydeHUs OJIMMEPOB U APYTHX
MOJIE3HBIX MPOAYKTOB. ['OpeHue aleTuiieHa Kak UCTOYHUK BBICOKOTEMIEPAaTypHOro IJIaMEHH IS
CBapKH M pe3Ku MeTauioB. [I[puMenenue anerusieHa.

Apenbl. beH301 kak mpeacTaBUTENb apOMaTUYECKUX YTIeBOA0POJ0B. Cmpoenue MoeKy vl
Oenzona. XUMUYECKHE CBOMCTBA: peaklMy 3aMellleHus (TaJoreHupoBaHKe) Kak croco0 MoyyuyeHus
XUMHUECKHUX CPEJACTB 3alUThl PAaCTEHHH, MpUcOeIuHEHUs (THAPUPOBAaHUE) KaK JOKa3aTeIbCTBO
HenpeAeabHOro xapakrepa 6ensona. Peakius ropenus. [Ilpumenenue 6enzona.

Cnuptsl. Knaccuduxarysi, HOMEHKIaTypa, M30MEpUsl CIUPTOB. MeTaHOI M 3TaHON Kak
NPEJCTaBUTENIN TPEAEIbHBIX OJHOATOMHBIX CHHPTOB. XHMMHUYECKHE CBOMCTBa (Ha mpumepe
METaHOJla M JTaHOJA): B3aUMOJECHCTBHE C HAaTpueM KakK CHoco0 YCTAaHOBJICHHUS HAJIWYUs
TMJIPOKCOTPYIIBI, PEaKIMs C TaJoreHOBOAOPOJAaMH KaK CIOCOO MOJTydeHHUs pacTBOPUTEINEH,
Jeruaparanus Kak Ccrnocod MOJdy4deHHsl 3TUieHa. Peakius ropeHus: CHUPThI KakK TOIUIMBO.
IIpumenenne Meranosa u staHona. dusnonaorndeckoe AeMCTBUE METAHONIA U 3TAHOJIA HA OPraHU3M
YesoBeKa. DTUIICHTIIUKONb U TJIMLIEPUH KaK MPEeJCTaBUTENN MPEAETbHBIX MHOTOATOMHBIX CIIUPTOB.
KauecTBeHHast peakuys Ha MHOIOATOMHBIE CIHUPTBI U €€ NPUMEHEHHE JUIs paclo3HaBaHUS
INIMLIEPUHA B COCTaBE KOCMETHYECKUX CpeACTB. [IpakThueckoe NpuUMEHEHHe STUJICHIJIMKOISA WU
[IIMLEPHUHA.

®enon. CtpoeHue MoseKyilbl QeHona. Bzaumnoe enusHue amomos 6 Mmonexyne @enona.
Xumuueckue ceolicmea: 63aumooelicmsue ¢ Hampuem, 2UOPOKCUOOM HAmMpus, OPOMOM.
[Ipumenenue denomna.
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Anpaerunsl. Merananb (dpopManbIerua) U dTaHalb (AlETANBICTHI) KaK MPEICTaBUTEIU
NpelenbHbIX alpleruaoB. KadecTBeHHbIEe peaklMM Ha KapOOHWIBHYIO TIpynmy (peakuus
«cepedpssHOro 3epkainia», B3amMmojeicTBue ¢ ruapokcunom menu (II) m ux mpuMeHeHue Uit
OOHapyKEHMs IpEleNIbHBIX albJETHI0B B IPOMBIIUIEHHBIX CTOYHBIX BOAAX. TOKCHYHOCTb
anpaeru1ioB. [Ipumenenue hopManbaeruaa u aneTaibIeruia.

KapOoHOBBIE KHCIOTHI. YKCYCHAsl KMCIIOTa KaK IPEJCTaBUTEIb MPEJEIbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. XHMHYECKHE CBOMCTBA (HAa MpUMEpPE YKCYCHOW KHCIIOTBI): PEaKIUu C
METaJUlaMi, OCHOBHBIMU OKCHJIaMH, OCHOBaHMSMHU U COJIAIMU Kak HOJATBEPXKJEHHE CXOJCTBA C
HEOPraHMYECKUMH KUCIOTaMu. Peakius sTepudukanuy Kak croco0 MoJydeHUs CI0XKHBIX 3(UpoB.
ITpumenenue ykcycHolt kucnotsl. IIpencraBienne o BeICHIMX KapOOHOBBIX KMCIOTaX.

Crnoxuble 3¢upbl ¥ Kupbl. CI0KHBIE Y3QHUPBI KaK MPOTYKTHl B3aMMOACHCTBHS KapOOHOBBIX
KUCIOT cO cnupramu. [IpumeHeHue CclOXHBIX 3(QUPOB B NMIIEBOH U MapproMepHOH
MPOMBIIIICHHOCTH. JKUpPBI Kak CIOXHBIE A(QHUPHI TIHMIEPUHA U BBICIIUX KapOOHOBBIX KHCIIOT.
PacturenbHble M KMBOTHBIE KMpBI, HUX COCTaB. Pacro3HaBaHHE pacTUTENbHBIX JKUPOB Ha
OCHOBAHMU HMX HEIpENeNIbHOro XapakTepa. [Ipumenenne xupoB. ['uaApoan3 Uiu OMBIICHHE KUPOB
KaK Ccroco0 IPOMBIIIJIEHHOTO MOJYyYeHHs COJeH BBICIIMX KapOOHOBBIX KHMCIOT. MBUIA Kak cOJIU
BBICIIMX KapOOHOBBIX KMCIOT. Motolne cBOCTBA MbLIIA.

VYraesoasl. Knaccudukanuus yrneBogos. Haxoxnenue yrieBonoB B npupoze. [moko3a kak
anpaeruapocupT. bposkenue rimoko3sl. Caxaposa. [ uopoaus caxaposwvl. Kpaxman U IeJUTION03a KaK
OMoJIOTMYECKHE MOJUMEphl. XUMHUYECKHE CBONCTBA Kpaxmaja M ILEUIIoJ03bl  (TUAPOJIU3,
KayecTBEHHAsl peakiys ¢ HOIOM Ha KpaxMall U ee NMpHMEHEHHE JUIi OOHapyKeHHUs Kpaxmalia B
npoayktax nuranus). [lpumenenue u  Ouonoruueckas poib yrieBoaoB. Ilonarue 00
MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOrO BOJIOKHA.

WnenTudukanuss OpraHUYeCKUX COCIUHEHUH. [enemuueckas ce:a3b Medncoy Kiaccamu
opeanuyeckux coeounerui. TUTTBI XUMUYECKUX PEaKIi B OPraHNnIECKON XUMHH.

AmuHokucinoTel U Oenku. CocTaB M HOMEHKIJIATypa. AMHUHOKMCIOTHI Kak amM{QOTepHbIE
opraHudeckue coenuHeHus. llenTunHas cBA3b. buonormueckoe 3HAUYEHUE O-AMHHOKHCIIOT.
OO6nactu mpUMEHEHHUsI aMUHOKHCIOT. benku kak npuponHsle 6uonoaumepsl. CocTaB U CTpOEHHE
OenxoB. XWMHUYECKHE CBOWCTBA OEIKOB: THIPONH3, AceHaTypauus. OOHapyxeHHe OENKOB MpHu
IIOMOIM KadeCTBEHHbIX (LBETHbIX) peakuuil. [IpeBpaiieHuss O€IKOB MNHUIIM B OpraHU3ME.
buonoruueckue pyHkIMu OEIKOB.

Teopernyeckue 0CHOBbI XMMHUU

Crpoenue BemiecTBa. CoBpeMEeHHAst MOJIENb CTPOSHHUS aToMa. DNEKTPOHHAsI KOH(MUTYpaIHst
atoma. Ocrognoe u 8030)dcoeHHble cocmosiHus amomos. Knaccudukanus XUMHIECKUX JIEMEHTOB
(s-, p-, d-amementsr). OCOOEHHOCTH CTPOCHHS SHEPTETHUECKHX YpPOBHEH aToMoB d-3JIEMEHTOB.
[Tepuonnueckas cucrema xumudeckux osneMeHToB J[.MI. MenneneeBa. ®OU3NYECKUN CMBICI
[Tepuoanueckoro 3akona /.M. MenneneeBa. IIpuunHbl 1 3aKOHOMEPHOCTM M3MEHEHHUSI CBOMCTB
AJIEMEHTOB M UX COCIMHEHHH 10 MepUoaM U TpyIaM. DJIEKTPOHHAS MPUPOIa XUMUUECKON CBSI3HU.
DNEeKTPOOTPUIIATENILHOCTh. Buabl Xumuueckoil cBsizu (KOBaJeHTHAas, WOHHAas, MeTaJIn4yecKas,
BOJIOPOJHAs) M MEXaHU3Mbl ee oOpazoBaHus. Kpucmaniuveckue u amopguvie eewecmsa. Tunovl
KPUCTAIUYECKUX peuemor (AmoMHas, MONeKYIAPHAs, UOHHAS, Memaliuieckas). 3aeucumocms
Quzuueckux ceolicme gewecmea om muna Kpucmaiiuieckou peuwiemxu. IIpuauHbl MHOTOOOpa3us
BEILIECTB.

XuMmudeckue peakiuu. ['OMOoreHHble W reTeporeHHble peakiu. CKOpOCTh pEeakinH, €€
3aBHUCHMOCTh OT PAa3IH4YHBIX (PAKTOPOB: TPUPOIBI PEArMPYIONIUX BEIIECTB, KOHIEHTPALUU
pearupyromux BEMIECTB, TEeMIEpaTypbl, IUIOMAAN PEAKIMOHHON TMOBEPXHOCTH, HaJIWYUsA
Karanu3atopa. Poib kaTamu3aTopoB B MPUPOAE U MPOMBIIIJIEHHOM Mpou3BoAcTBe. OOpaTUMOCTh
peakiuii. XUMHYECKOE DPABHOBECHE M €ro CMEIIEHHME IOJ JEHCTBUEM pAa3IUYHBIX (HaKTOPOB
(KOHIIEHTpaI¥sl PEareHTOB WM TPOAYKTOB pEAaKIMH, aBJICHHE, TemIepaTypa) Ui CO3JaHHs
ONTUMAJIBHBIX YCIOBUW MPOTEKAHUS XUMUYECKUX MPOLECCOB. Jucnepcuvie cucmemvl. [lonamue o
Koanouoax (301u, 2eau). Mcmunnvie pacmeopul. Peakuuu B pacTBOpax 31eKTpOIUTOB. pH pacTBopa
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KaK TIO0Ka3aTeNlb KUCIOTHOCTH cpefbl. ['maponu3 coneil. 3HadeHHWe TUAPONIN3a B OHOIOTHYECKHX
OOMEHHBIX  Tpolleccax. OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE ~ pEaKIMHM B TPUPOJIE,
MPOM3BOJICTBEHHBIX  MpOLIecCaX W JKU3HEACATCNLHOCTH  OpraHm3moB.  OKHCIHTENTBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — META/UIOB IJIABHBIX M MOOOYHBIX MOIIPYIIII
(Menp, JKene30) W HEMETAJIOB: BOAOPOJAA, KHCIOpOJa, TaloreHOB, cepbl, a3oTa, ¢ocdopa,
yraepoaa, kpemHus. Koppos3usi MeTaisioB: BUABI KOPPO3HH, CIIOCOOBI 3aIIUTHl METAIIOB OT
KOPpO3UU. DIeKmpoau3 pacmeopos u pacniaeos. llpumenenue 31eKmponu3a 6 NPOMulULIeHHOCHU.

Xumus 4 KU3Hb

Hayunbie meTonpl mo3HaHus B Xxumuu. Mcrounuwku xumudeckod uHpopmanuu. Ilonck
uHbOpMAllMK 10 HA3BaHUSAM, HWACHTH(HUKATOpaM, CTPYKTYpHbIM ¢opmynaM. MopenupoBaHue
XUMHUYECKHUX IIPOLIECCOB W SIBICHUW, XUMUYECKUU aHAlu3 U cuHme3 KaK METOIbl HAYYHOTO
MO3HAHUSI.

Xumus U 310poBbe. JlekapcTBa, hepMEHTHI, BUTAMHUHBI, TOPMOHBI, MUHEPAJIbHbIE BOJBbI.
[Tpobnembl, CBsA3aHHBIE C MPUMEHEHHEM JIEKAPCTBEHHBIX IpEnaparoB. BpeaHble NPUBBIYKH U
dakTopbl, paspylialoue 310pOoBbe (KypeHHE, YIOTpeOJIeHWe ajKorojs, HapKOMAaHHs).
ParmmonansHoe nuranue. [luwesvie 0obasku. OcHoBbl NUULEBOU XUMULL.

XuMuUsl B TIOBCETHEBHOM ku3HU. Moromue u yuctsamme cpeactsa. Cpeocmea 60pvobl ¢
OBIMOBLIMU HACEKOMBIMU. penelienmyl, uHcekmuyuovl. CpeacTBa JIMYHONH TUTHEHBI M KOCMETHKH.
[IpaBuia Oe3omnacHOi pabOTHI C €IKHUMH, TOPIOYUMU M TOKCUYHBIMH BELIECTBAMH, CPEICTBAMU
OBITOBOW XVIMHH.

XuMHUSL M CeNbCKOE XO034icTBO. MuHepanpHble M opraHudeckue ymnoOpenus. Cpencrta
3aIIUTHI PACTCHUM.

Xumus u sHepretuka. [IpupoaHble HCTOUHUKH YTIIEBOAOPOAOB. [IpUpOoaHbIi U MOMYTHBII
He(TSHOM Ta3bl, X COCTaB M Ucnoiib3oBanue. CoctaB HetH U ee mepepadborka. HedrenpoaykTer.
OxrtanoBoe umcino OensuHa. OxpaHa OKpyKarouieil cpenbl Tmpu HedrenepepaboTke U
TPAHCHOPTHPOBKE HEPTEPOTYKTOB. AJTbTEPHATUBHBIC HCTOYHUKH YHEPTUU.

Xumuss B crtpoutensctBe. llement. beron. Ilogbop oONTUMaNbHBIX CTPOUTEIBHBIX
MaTEepHAaJIOB B MPAKTHYECKON JEATEIbHOCTH YEIOBEKa.

Xumus u 3Konorus. XUMUYECKOe 3arps3HeHHUE OKPYXKaroliei cpeabl U ero mnocneactsus. Oxpana
ruzpocdepsl, MOUBbI, aTMOC(EPHI, (PIIOPHI U (PayHBl OT XUMUYECKOTO 3arpsi3HEHUSI.

Tunel pacueTHbIX 3a1a4:

HaxoxaeHrne MoneKymIsipHON (OpMyNbl OPraHUYECKOTO BEIIECTBAa IO €ro IUIOTHOCTU U
MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJIAIIMUX B €r0 COCTaB, WJIX 1O MPOAYKTaM CrOpPaHUs.

PacueTsr MmaccoBoil 10111 (Macchl) XUMUYECKOTO COEIMHEHUSI B CMECH.

Pacuersl macchl (0ObeMa, KOJMYECTBAa BEIIECTBA) MPOAYKTOB PpEAKLMU, €CIU OIHO U3
BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH ).

Pacuersr mMaccoBoil M OOBEMHOHN JOJM BBIXOJIA MPOAYKTAa PEAKIIMU OT TEOPETUUYECKH
BO3MOXHOTO.

Pacuets! TemioBoro s dexra peakuu.

PacdeTbl 00beMHBIX OTHOIICHHH ra30B MPU XUMUYECKUX PEaKIUsX.

Pacuersl Maccel (0ObeMa, KOJMYECTBAa BEIECTBA) MPOAYKTA PEAKIMH, €CIU OJHO U3
BEILIECTB JaHO B BUJE PACTBOPA C ONPEAEIIEHHON MAaCCOBOU JIOJIEN PACTBOPEHHOI'O BEILIECTBA.

IIpumepHBIe TEMBI IPAKTHYECKUX PA00T (HAa BHIOOP y4UHUTeI):
KagecTBeHHOE onpeienieHune yriepoja, BOJ0OPO/ia U XJIOpa B OPraHMUECKUX BEIIECTBAX.
KoHcTpyrpoBaHue apoCTEPKHEBBIX MOJIEIEH MOJIEKYJI OPraHUYECKUX BEILIECTB.
Pacrnio3HaBaHue miacTMacc U BOJIOKOH.
[TosryueHne UCKyCCTBEHHOTO ILIETIKA.
Pemenne OKCIICPUMCHTAJIBHBIX 3a/la4 Ha ITOJTYUCHUC OPTraHNYCCKUX BCIICCTB.
Pemenne skcriepuMeHTANBHBIX 33J]a4 HA PacllO3HaBaHUE OPTaHUYECKUX BEILECTB.
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W nenTudukaiyst HEOPraHUIECKUX COCTUHEHUH.

[Tonyuenue, cobrpanue 1 pacrio3HaBaHHE ra3oB.

Pemenue skcnepuMeHTaNIbHBIX 3a7a4 10 TeMe «MeTauib».

Pemenne sxcniepruMeHTaNbHBIX 3a4a4 1o Teme «Hemeramis.

Pemienne skcriepuMeHTaIbHBIX 3a7au Mo TeMe «l'eHeTnueckas CBsI3b MEXAY KiaccaMu
HEOPraHWYECKUX COCAMHEHUI.

Pemienne skcriepuMeHTaNbHBIX 3a7ad Mo Teme «l'eHeThueckas CBSI3b MEXAY KiaccaMu
OpPraHUYECKUX COCIIUHEHUI.

[Toyyenue 3THIIeHA U U3YYEHUE €TO CBOMCTB.

[TonydyeHune yKCyCHOM KUCIOThI U U3Yy4EHHUE €€ CBOMCTB.

I'mpponus KupoB..

N3roToBieHne Mbljia pyqYHOR pabOTHI.

XUMUS KOCMETHYECKUX CPEICTB.

HccnenoBanue cBOHCTB OEIKOB.

OCHOBBI TUIIIEBON XUMHH.

HccnenoBanuie NUIIEBBIX 100aBOK.

CBoiicTBa OJITHOATOMHBIX U MHOTOATOMHBIX CITUPTOB.

XUMHUYECKUE CBOMCTBA albJACTU/IOB.

Cuntes cioKHOTO 3dupa.

['uaponus yrieBoioB.

Ycerpanenue BpeMeHHOM )KECTKOCTH BOJIBI.

KauecTBeHHbIE peakliMi HA HEOPTaHUYECKHUE BEIIECTBA U HOHBI.

WccnenoBanue BAUSHUS pa3aTudHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEAKIUU.

Omnpenenenre KOHIEHTpPAIMM pacTBOpa aCKOPOWHOBOM KHUCIOTHI METOJOM THUTPOBAHHUS.
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Ilpunoscenue

Ils1anupoBanue
Ne
ouyHo | Tema pasnmena
gyp (TeMaEI/I‘leCKOC Tema ypoka (ImoypouHO-TeMaTHYeCKOe MIIaHUPOBAHHE) HAomauree
TUTAaHUPO | TJIAHWPOBAHHE) Janatue
BaHWCE)
Teopus
XUMHAYECKOTO
CTpOECHUS
OxpaHna Tpyna B kabunete xumuu. [IpaBuna paboTsl ¢
1 Opraieciiux yuebnukoM. Kputepun ouenusanus. [Ipeagmer §1
COETMHEHUH. .
Mprposa OPTraHUYECKON XUMHUH.
XUMHAYECKHX
CBA3EH
2 Teopust XUMHUECKOTO CTPOEHUS OPTaHUIECKUX §2
BEIIECTB.
3 Pezeps [ToaroroBka K KOHTPOJILHO-OIIEHOYHOH padoTe. §3
4 KauecTtBenHoe omnpenenenue yriaepoaa, BOIOpoaa u §3, TP
XJIOpa B OPraHWYeCKHUX BEIIEeCTBaX.
5 CocTosiHUE 2TIEKTPOHOB B aTOME. §4
6 DJIeKTpOHHAs NPUPOJIa XUMUUECKUX CBSI3€H B $5
OpPraHUYECKUX COCTUHEHMSIX.
7 Knaccudukarms opraHundeckux coeTMHEHUIH §6
[IpenenbHbie
8 YTJIEBOJIOPOJIBI - ONeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE AIKAHOB §7
aJKaHbI
9 I'omonoru u n30Mephl aKaHOB §8
10 MertaH - npocTelInii MpeaCTaBUTENb aAJIKAHOB §9
Henpenenbusie
YIIIEBOAOPOIBI
11 (askeHsl, HenpenenbHble yriaeBo10poIbI. §10
aJKaJINeHbl U
AJIKWHBI)
12 AJIKEHBI: CTPOEHUE MOJICKYJI, TOMOJIOTUS U U30MEPUS §10
13 ITonyuyenue, cBOMCTBA M IPUMEHEHUE AIIKEHOB §11
14 [Tonyyenue 3TuUIEHA U ONBITHI C HUM §12, ITP
15 ATKaueHbl §13
16 Auerese” U ero roMoJIOTH §14
ApeHbl
17 (apomaTtnueckue benson u ero romosoru §15
YIJIEBOAOPOIBI)
18 CoiicTBa O€H30J1a 1 €r0 TOMOJIOTOB §16
IIpuponusie
19 HCTOTHMIH 1 [IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB §17
nepepadboTKa
YTIIEBOJIOPOJIOB
20 [lepepaboTka HEQTH §18
21 Criupts! ¥ penonsl | OQHOATOMHBIE MPEACTIbHBIE CIUPTHI §19
22 [Tonyuyenue, xuMu4yeckue CBOMCTBA U IPUMEHEHHE §20
OJTHOATOMHBIX HPEeAEIbHBIX CTUPTOB
23 MHOroaToMHbIE CITUPTHI §21
24 PacTBOpenue rimueprHa B BOJIE U peakLus ero ¢ §21, ITP
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ruapokcuaom meau (1)

25 DeHOIBI 1 apOMaTHYECKHE CITUPTHI §22
26 XuMmHuuecKre CBOUCTBa (heHoma §22, I1P
AJbnerumel,
27 KCTOMbL 1 KapOoHmibpHbIE COSTUHEHNUS - alTbIACTHIB M KETOHBI §23
KapOOHOBBIE
KHCIIOTHI
28 CBoIiCTBa M IPUMEHEHUS allbJCTHI0B §24
29 Oxwucienue MeTanans (3Tanans) ruapokcunom meau (1) | §24, TIP
30 Kap0OoHOBBIE KHCIOTHI §25
31 XUMUYECKHE CBOMCTBA U IPUMEHEHHE OJTHOOCHOBHBIX §26
MIpeIeIbHBIX KapOOHOBBIX KHCIOT
32 Pezeps [ToaroroBka K KOHTPOJILHO-OIIEHOYHBIM padoTam §27, §28
33 [Mony4yeHnue u cBOWCTBAa KAPOOHOBBIX KUCIOT §27, I1P
34 g(nlfp}llj? e bupr CroxHble 3QUpHI 329
35 Pemenue sxcrieprMEHTABHBIX 3a/1a4 Ha Paclio3HaBaHKE §28, TIP
OpPTaHUYECKUX BEIIECTB
36 JKups §30
37 uaposus (OMBUIEHHE) JKUPOB §30, ITP
38 Moromue cpencTsa §30
39 CpaBHEHHE CBOMCTB MbLIA M CHHTETHYSCKUX MOIOIIUX §30, TIP
CpEICTB
40 VYriesoasl VYriaeBoasl §31
41 I'moko3a §31
42 CBo¥iCTBa TITFOKO3BI KaK ajbICTHI0CTIHPTA §31, I1P
43 Onurocaxapuabl §32
44 Caxapo3sa §32
45 B3aunmMopeiicTBue caxapossl ¢ THAPOKCUAOM KalbLIUA §32, I1P
46 [Tonucaxapumst §33
47 HpI/IFOTOBfIGHI/IG KpaxMalbHOro KIeiicrepa u §33, TIP
B3aMIMOICMCTBHE KpaxMala ¢ HoIoM
48 Kpaxman §33
49 lMunponm3 xpaxmana §33, I1P
50 emnronoza §34
51 Pezeps [ToaroroBka K KOHTPOJILHO-OIIEHOYHOM padoTe §35
52 Pemenwne sxcrieprMeHTAFHBIX 33/1a4 Ha TIOyYeHHE U §35, TIP
pacro3HaBaHUE OPTaHUYCCKHUX BEICCTB
ABOTCONIEPKBIIITHE
53 OpTaHMYECKUE §36
COEIUHEHUS AMUHBI
o4 AMHWHOKHCIIOTHI §37
55 benxn §38
56 I{BeTHBIC peakiyu Ha OCIKU §38, ITP
57 A30TCOJIEpKAIINE TETEPOLMKIMIECKHE COEJTUHEHNS §39
58 HyxnenHoBble KUCIIOTBI §40
59 XHMHS ¥ 37I0POBbE YEIOBEKA §41
60 XUM¥Ys TIOTMMEPOB | CHHTETMYECKHE MOJIUMEDBI §42
61 CBoiicTBa MOJMITUIIEHA §42, ITP
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62 Konzaencannonnsie monuMepsl. [leHoract §43
63 HatypanbHblil Kayuyk §44
64 CHHTETHYECKHE KAydyKH §45
65 CHHTETHYECKUE BOJOKHA §46
66 Pezeps [ToaroroBKa K KOHTPOJILHO-OIIEHOYHOU padoTe §47
67 PacriozHaBaHue MIACTMACC U BOJIOKOH §47, I1P
68 Opranudeckas XUMHs, YeJIOBEK U IPUPOJA §48
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