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IHOACHUTEJIBHAS 3ATIMCKA

Pabouas mporpamma no npeamety «Xumusi» (10-11 knaccsr) paspaboraHa Ha OCHOBE:

- IIpumepHON OCHOBHOW 00pa30BaTEIBbHOM MPOrpaMMbl CpeHEro 00Iero oOpa3oBaHus MO MPEAMETY
«XuMus,

- (eaepalbHOrO TOCYAApCTBEHHOr0 OOPa30BaTENBLHOIO CTaHAApPTa CPEeAHEro oOIero oobpa3zoBaHUs
(yrBepxkneHn mpukazom MunobpHayku Poccum Ne 413 or 17 mas 2012 roga) ¢ M3MEHEHHSIMU U
JONOJIHEHUSIMU;

- aBTOPCKO# mporpaMmsl 1o xuMud K guann YMK B.B.JIynuna, yueGHO- MeToanueckoro nocoous / B.
B. Epemun, A. A. [Ipo3nos, . B. Epemuna, 2. 0. Kepumos.

[Tporpamma opueHTHpOBaHa HA pabOTy MO y4yeOHUKaM:

o Epemun B. B., Ky3pmenko H. E., Tepenun B. U., JIpo3nos A. A., Jlynun B. B. Xumus. bazosiit
ypoBeHb. 10kiacc;

o Epemun B. B., Ky3semenko H. E., lpo3nos A. A., JIynun B. B. Xumus. ba3osslii yposens. 11
KJ1acc.

V4eOHUKM JaHHOW JIMHMM MPOUUIM SKCHEpTH3y, BKIOYeHbl B denepalibHblii NepeyeHb U
00eCreunBalOT OCBOCHHE O0pa30BaTeNbHONW MPOrpaMMbI  CpeIHEro o0mero oOpa3oBaHHs Ha
yri1yOJI€HHOM YpOBHE.

Pabouas nporpamma paccuurtana Ha 136 4, u3 Hux 68 u (2 u B Henemo) B 10 kmacce, 68 u (2 u B
Henento) B 11 kmacce.

Llenu uzyuenua xumuu ¢ cpeoueil wikone:

- ¢opmHupoBaHHE yMEHHS BHMJETb M IIOHUMaTh IIEHHOCTh OOpa3oBaHUs, 3HAYUMOCTb
XUMHAYECKOTO 3HAHUS JUISI KOKIOTO 4eJOBEKa, HE3aBUCHMO OT €ro Mpo(ecCHOHANBHON NeSTeIbHOCTH.
- (¢opmHpoBaHHE YMEHMsS pazauyaTh (AKThl M OLEHKH, CPAaBHUBATh OLICHOYHBIE BBIBOJIBL,
BUJICTh UX CBSI3b C KPUTEPUSAMH OIICHOK M CBSI3b KPUTEPHEB C OIpPEICIIEHHONW CHCTEMOW IEHHOCTEH,
(bopMyIMpOBaTh U1 0OOCHOBBIBATH COOCTBEHHYIO MTO3ULHIO.

- (opMupoBaHMEe [EIOCTHOTO TPEACTABICHUS O MHPE W PO JIM XHMHU B CO3JIaHUH
COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHBI MHUPA; YMEHHS OOBICHATH OOBEKTH M IPOLECCHI
OKpYy)XaoIlel  JeHCTBUTENBHOCTH  (IPUPOIHOM,  COLMAIbHOM,  KYJIbTYPHOH,  TEXHHUYECKOU
Cpezbl),UCIOAb3Ys Ui TOT0 XUMHUECKUE 3HAHUS.

- npuoOpeTeHue OombiTa pa3HOOOpa3HOM JEATENbHOCTH, OIbITa MO3HAaHWS W CAMOIO3HAHMS;
KIIOYEBBIX  HABBIKOB,  HMMEIOIIMX  YHMBEpCAJbHOE  3HAYeHHWE Ui Pa3JIMYHbIX  BHJIOB
NeSITeIbHOCTU(HABBIKOB pEIIEHUsl NMpoOJeM, MPUHATHSA pELIeHWH, MOWCKa, aHaiu3a U 00paboTKH
nH(pOpMalnui, KOMMYHUKAaTUBHBIX HAaBBIKOB, HABBIKOB U3MEPEHM, HABBIKOB COTPY/IHUYECTBA, HABBIKOB
0€30MacHOro 00paIleHNs C BELECTBAMH B IIOBCETHEBHOM JKU3HN).

OcnosénbiMu 3a0auamu A6AAIOMCA:

- U3y4YEHHE COCTaBa U CTPOEHUS BEIIECTB, 3aBUCUMOCTH MX CBOMCTB OT CTPOCHUS;

- IOJTyYeHHE BEIIECTB C 3aJJaHHBIMH CBOICTBaMU;

- HCCJENOBAHME 3aKOHOMEPHOCTEH XWMHYECKMX pEaKUUHd M IyTel YIpaBICHUS HMH B LEIAX
MOJTy4YEeHUs HEOO0XOAUMBIX YeJIOBEKY BEIIIECTB, MaTepHaoB, SHEPIUu.
KHU3HH, IIUPOKO HCIIONB3YIOTCS B IPOMBIIIJICHHOCTH, CEITLCKOM X03SHCTBE, HA TPAHCIIOPTE;

[loaromy B mporpaMMe IO XUMHUM HALUIM OTPAXCHUE OCHOBHbIE COOEPIHCAMENbHbIe UHUUS

- «BEIIECTBO» — 3HAaHHUA O COCTaB€ U CTPOCHHUM BEUIECTB, UX BAXHEHIIMX (QUINYECKUX U
XUMHUYECKHX CBOMCTBAX, OMOJIOrMYECKOM JICHCTBUH;

- «XUMHUYecKas peakuus» — 3HaHUA OO0 YCIOBUSAX, B KOTOPBIX NPOSBISIOTCS XUMHUYECKUE
CBOMCTBA BELIECTB, CIIOCO0aX yIMpaBIeHUsI XUMUYECKHUMHU MPOIIECCaMH;

- (IIPUMEHEHHE BEUIECTB» — 3HAHUS M OIBIT TNPAKTUYECKOW JEeATENIbHOCTH C BeEleCTBaMH,
KOTOpbIE HauboJee 4acTo yrnoTpeOIsitoTcs B TOBCEHEBHOM JKU3HU;

- (G3BIK XHMHH» — CHCTEMa BaKHEUIIMX TMOHATHUM XWMHUH W TEPMHHOB, B KOTOpPBIX OHHU

OIMUCBIBAIOTCSA, HOMCHKJIATypa HCOPTaHUYCCKUX W OPraHUYCCKHUX BCHICCTB, T. €. HUX HA3BAHHUA (B



TOM YHCJI€ W TPUBUAIBHBIE), XUMHYECKHE (OpPMYNIBI M ypaBHEHHS, a TakKe MpaBHlia TEpeBoja
WH(pOpMaIUU ¢ POTHOTO WIIH PYCCKOTO SI3bIKA Ha SI3bIK XUMUU U 00paTHO.

B pesymbrare wu3ydeHuWs y4eOHOTO TMpeIMeTa BBIMYCKHUK CPEIHEH IIKOJIBI  OCBOUT
cojepkaHue, crocoOcTByromee (GOPMHUPOBAHHUIO IT03HABATEIIBHOW, HPABCTBEHHOM W 3CTETUYECKOU
KYJbTYpbl. YYalluics OBIaJACET CUCTEMON XUMUYECKUX 3HAHU — MOHATUAMU, 3aKOHAMH, TEOPUAMH U
SI3BIKOM HAaYKM KaK KOMIIOHEHTAMH €CTECTBEHHOHAy4YHOW KapTHHbI Mupa. Bce 3TO mo3BoJHUT eMy
chopMUPOBaTh HA OCHOBE CHCTEMBI IMOJIYYCHHBIX 3HAHUH HAyYHOE MHUPOBO33PCHHE KaK (PyHIAMCHT
LIEHHOCTHOTO, HPABCTBEHHOT'O OTHOIIICHUS K MPUPOJIE, OKPYKAIOIIEMY MHUPY, CBOCH )KM3HU U 3I0POBBIO,
OCO3HATh POJIb XUMUYECKOW HAYKW B MO3HAHWUU M MPEOOPa30BAHMUU OKPYXKAIOIIETO MHPA, BHIPAOOTATh
OTHOIIIEHWE K XUMHUHU KaK BO3MOXKHOM 00acTH Oyayiieli CoOCTBEHHOM MPaKTHYECKOH IeITeTbHOCTH.

YcBoeHHE  cojpepKaHHs  Yy4eOHOTO  mpeaMeTa  OOCCIeYUT  BBITYCKHUKY  BO3MOXKHOCTH
COBEPIIICHCTBOBATh M pPa3BHBaTh IMO3HABATEIbHBIE BO3MOXXHOCTH, YMEHHE YIPAaBIATh COOCTBEHHOM
MO3HABATEIFHON JICSITENbHOCThIO; MHTEIUICKTYaldbHbIe U PEIICKCUBHBIC CIIOCOOHOCTH; MPUMEHSITH
OCHOBHBIC MHTEJUICKTyaJIbHBIC OIEpallii, Takue Kak (opMyJMpoBaHWE THIIOTE3, aHAIM3 W CHHTE3,
CpaBHEHUE, 00OOIICHNE, CHCTEMATU3alINs, BBISBICHUE MPUIUHHO-CIICICTBEHHBIX CBSI3CH ISl M3y4eHUS
CBOWCTB BEHIECTB M XMUMHUYECKUX PEAKIMW; HCIOJIb30BaTh Pa3JIMUHbIC MCTOUYHUKH JUISl MOJYy4CHUS
XUMHYECKOH  HMHQOpMAIMK, CaMOCTOSTCIIFHO  IIAaHUPOBAaTh M OPraHHW30BBIBATH  y4eOHO-
MO3HABATENBHYIO ACSITEIbHOCTD; PA3BUBATh UCCIIEIOBATENIbCKHE, KOMMYHUKATUBHBIE HH(OpPMAIIMOHHBIE
YMEHHUSA.

B yueOHHMKaX peanmusyercst cucmemuo - OessmenbHOCmHbl nooxoo, nexamuii B ocnoe OI'OC.
OTOT MOAXO0J OPUEHTUPOBAH HA KOHKPETHBIE PE3yJbTaThl 00pa3oBaHMs, KaK CHUCTEMOOOPa3yroLIui
KOMIIOHEHT CTaHJapTa, IJI€ Pa3BUTHUE JIMYHOCTH YYallerocs Ha OCHOBE YCBOEHHUSI YHHMBEPCAJIbHBIX
Y4eOHBIX JCUCTBHI, TIO3HAHUS U OCBOCHHUS MUPA COCTABIISET IICJIb U OCHOBHOM pe3ysibTaT 00pa3oBaHUs.

N3yuenne xumum B 10 m 11 kiaccax mnocrtpoeHo 1o auuetinou cxeme. B 10 kiacce

M3JIaraeTcsi MaTepual OpraHuYecko xuMuu, a B 11 Kiacce — HeopraHuyeckas XUMHs, OOIIast
XUMHsI, XuMudeckass TexHosorus. [locnemnue rnaBel yueOHuka 11 kimacca 3HAKOMSIT IIKOJBHUKOB C
IIPUMEHEHUEM XUMHUH B OKpY’Karolen KU3HU u Ha ciryx0e oOuIecTBy.

Cucrematnueckuii  Kypc  opraHuueckoi xummu B 10 kimacce  mpeaBapser  pasned,
HaIpaBJICHHbI Ha 00O0OILIEHHME M IOBTOPEHHE IIOJIYYEHHBIX B OCHOBHOH IIKOie 3HaHUNA. B Hem
TaKXe JalTCs Te CBEACHUS U3 OOIEl M HEeopraHuYecKoW XUMHM, KOTOpble HEOOXOAHUMBI JUIs
W3y4eHUs OpraHM4ecKOM XMMHUHM, HO HE BOLUIM B INPOrpaMMy OCHOBHOM mKojael. Kypce
OPraHMYECKOM XMMHHM IIOCTPOEH TpagiuuuoHHO. OH HauyMHAeTCs C OCHOBHBIX IOHATUHI
OpraHMYEeCKOM XWMHH, 3aTEM H3J1araercsi CTPYKTypHas TEOpUs OPraHMYEeCKUX COCIMHEHMIA,
paccMaTpuBaeTcsd HMX  JJIEKTpOHHOE  crpoeHue. IloToM  M3ydaroTcss  BaKHEWINME  KIIACCHI
OPraHMYECKUX COCAVHECHMU:  YIJIEBOLOPOABI, KHUCIOPOACOACPKAIUME COCIAMHEHHUsA, a30T- H
cepocojepkamme coeguHeHus. CHCTeMaTH4eCKOe W3JI0KEHHE CTPOCHMSI M CBOWMCTB OPraHUYECKUX
COEIMHEHHUI MO03BOJISIET MEpPEeUTH K OMOJIOrMYecKd AaKTUBHBIM BELECTBAM — YIJIEBOJAM, XHUPaM,
O0enKkaM M HYKJIEMHOBBIM KHCJIOTaM. 3aKaHYMBaeTCsd KypC OPraHWYECKOH XHMHH pPAaccKa3oM o
MOJINMEpax U UX UCMOJIb30BaHUU B ObITY U B TEXHUKE.

Marepruan 1o HeopraHudeckod xuMum B 11 Kiacce wu3ydaercs B CIENYIOLIEH
nocaenoBarenbHOCTH. CHadana pacCMOTPEHBI JJIEMEHTBI-HEMETAIIbl, 3aTEM JJIEMEHThI-METaJIbI.
M3yueHne »51€MEHTOB-METAJUIOB HpeaBapseT pasjliesl, CHUCTeMaTH3UpYIOLMi o0mue CBOHCTBa
METAJJIOB — DJIEMEHTOB M IPOCTBIX BEIIECTB, a TAaKKE PACCKA3BIBAIOIIMA O CIUIaBaXx.
PaccmoTpenune oOmielf XMMHUU HauWHAeTCs CO CTPOEHUs aToMa M XHMMHYecKoi cBs3u. Ha ocHoBe
ITOJIyYEHHBIX 3HAHUM IIKOJIBHUKM 3HAKOMSTCS CO CTPOCHHEM BEIIECTBA, H3Y4YarOT PpPA3JIMYHBIE
BUJIBI XMMMYECKOW CBSI3M, BKIIIOYAas MEKMOJEKYISIPHbIE, U OCHOBHBIE THUIIBl KPHUCTAIUIMYECKUX
PELIETOK IPOCTHIX BEIIECTB M MOHHBIX COCAVMHEHUH. 3aT€M CIIEAyeT MaTepHUall, PaCCKa3bIBAKOIIUN O
3aKOHOMEPHOCTAX NMPOTEKaHWsI XMMHMUYECKHUX PEAKIMUH. 3/1eCh COYETAIOTCA CBENECHUS M3 XUMHYECKON
TEPMOJVHAMUKA W XUMHUYECKOM KHHETHKH, IO3BOJIIOIIME IIOHATH, IMOYEMY M KaK IPOTEKAroT
XUMUYECKUE peakiuu. Crnenyromas TeMa Kypca UJUTFOCTPUPYET IIPUMEHEHHE
ITOJIYYEHHBIX 3HAHUHI O 3aKOHOMEPHOCTSX NMPOTEKAHNUsI XUMHYECKUX PEaKIUi Ha MpakTUKe. Pedys nuer o
Pa3NIUYHBIX THIAX XMMUYECKUX MPOU3BOACTB. OOCyXk1as oO1Me NPUHIUIBI XUMHUECKOW TEXHOJIOTHH,
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U paccMaTpuBasi KOHKPETHBIC IPOM3BOJCTBA, aBTOPHI HE 3a0BIBAIOT W O TpodieMe OXpaHbl
OKpY’KAaIOIIEW Cpenbl, 3HAKOMST IIKOJbHUKOB C HOBBIM IOJIXOJOM B MPAKTUYECKOM NPUMEHEHUHU
XMMHYECKUX 3HAHUNW — «3€JICHOW» XuMuel. M3ydeHue WIKOJIBHOrO0 Kypca XMMHHM 3aBEPIIACTCS
pacckazoM O MPUMEHEHUU XUMHUYECKUX 3HaHWUW B Pa3IMYHBIX 0OJACTSIX HAYKH U TEXHUKH. ABTOPCKHIA
KOJUIEKTUB IOCTApajCs MOKa3aTh BAXHOCTH MOJIYYCHHBIX 3HAHUN U B MOBCEIHEBHOM >KU3HU. ABTOPHI
CTPEMSITCS IIPUBUTH ydamumces OepexHoe OTHOLLEHUE K pupojie
U K OKpYyXarolemMy MHpY, cHopMHpOBaTH XMMHUYECKUW B3TJS[ HA BCE, YTO HX OKpYXKaeTr, — OT
MIPOYKTOB ITUTAHHUS 10 MAaTEPUAITIOB JJIs )KUBOIIUCH U CKYJIBITYPHI.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O NIPEJMETA «XUMHS» B 10-11 KIIACCAX

OcBoeHue mnporpaMMbl IO XHMHUU B CPEOHEH IIKOJIE MpeayCMaTpUBAECT JIOCTHUIKECHUE
CIIEYIOIIUX JIUYHOCHIHBIX PE3Y/IbMAMm08:

1) B cepe orHomeHui obydarommxcsi K cede, K CBOEMY 3[0POBbIO, K MO3HAHUIO ceOsl: —
NPUHATHE W pealu3alio IIEHHOCTEH 3J0poBOro © 0Oe3omacHOro oopasza KH3HHU, OepekHOe,
OTBETCTBEHHOEC M KOMIICTEHTHOE OTHOLICHHWE K COOCTBEHHOMY (PH3UYECKOMY M IICHXOJOTHYECKOMY
3JI0pPOBBIO; — HEIMPHUATHE BPEAHBIX IPUBBIUEK: KYPEHHUS, YIIOTPEOICHUS aTKOTOJIsl, HAPKOTUKOB;

2) B cdepe OTHOIIEHUH OOy4aromMXCAd K OKpYXalolleMy MHpPY, K JKUBOM mpupoje,
XYIO0KECTBEHHOU KYJIbTYpe: — MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{, 3HAYUMOCTh HaYKH, TOTOBHOCTh K HAYYHO TEXHHYECKOMY TBOPYECTBY, BIaJICHHE JOCTOBEPHOU
uHpopManved O TMepeloBbIX AOCTHKEHHUSIX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW HAYKH,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSIX OO0 YCTpOiiCTBE MUpa W OOIIECTBA; — TOTOBHOCTH M
CHOCOOHOCTh K 00pa3oBaHWIO, B TOM YHCJIE CamMOOOpa30BaHUIO, Ha MNPOTSHKEHUH BCEH JKU3HH,
CO3HATEIIFHOE  OTHOLICHWE K  HEMpPEepbIBHOMY  OOpa30BaHHIO KaK  yCJIOBUIO  YCIEIIHOW
npodeccuoHanbHOM W OOIECTBEHHOW JAESITeTbHOCTH; — OKOJOTMYecKas KyJlbTypa, OepexHoe
OTHOIICHWE K POJHOM 3emiie, TPUPOAHBIM OorarctBam Poccum u Mupa, TOHUMaHHWE BIHMSHUS
COLIMAJIbHO-9)KOHOMUYECKUX  IPOLIECCOB HAa COCTOSHUE MPUPOAHOW M COIMAIIbHOM  Ccpenbl,
OTBETCTBEHHOCTH 32 COCTOSIHHE TIPUPOAHBIX PECYpCOB, YMEHHUH W HAaBBIKOB Pa3yMHOTO
NPUPOJIONIONB30BaHNS, HETEPHUMOI0 OTHOLICHUS K JAEUCTBUSAM, IPHHOCSIIUM Bpeld HKOJOTHH;
pUOOPETEHUE OTBITA SKOJIOTO- HAPABJICHHOW JAEATEIbHOCTH;

3) B cdepe oTHOUIEHHMH OOydaroUMXcsi K TpyAy, B cdepe CONHATbHO-IKOHOMHUECKUX
OTHOILEHUN:

— OCO3HaHHBIM BBIOOp Oymyiied mpodeccun Kak MyTh UM CIOCOO peamu3aluu COOCTBEHHBIX
KU3HEHHBIX TIAHOB;

— TOTOBHOCTb OOy4YalOUIMXCS K TPYJAOBOM NpOPEecCHOHATBHOM NEATENIBHOCTH Kak K
BO3MOYKHOCTH y4acTHsl B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCY/IapCTBEHHBIX, OOIIECHAIIMOHAIBHBIX
npobiuem;

— TOTPeOHOCTh TPYOUTHCS, YBOXKEHUE K TPYAy H JIOASIM TPYAQ, TPYAOBBIM JOCTHIKEHHSIM,
J0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE OTHOILIEHHE K Pa3HbIM BHJIaM TPYAOBOU J€STEIbHOCTH.
Memanpeomemmnule pe3yibmamot.

PeryastuBubie YY /.

BeImyckHUK HayqnTCS:

- CaMOCTOSITENIbHO OMNpeNeNsTh IeNd, CTaBUTh M (OpPMYyIHpOBaTh COOCTBEHHBIE 33Jayd B
00pa3oBaTeNFHON ACATEIFHOCTH M JKU3HEHHBIX CHTYaIlUsX;

- OLIGHUBATh PECYpPCHl, B TOM YHCJE BpeMs U JIpyrHe HeMaTepualbHble Pecypchl, HEOOXOIUMBbIE s
JOCTIDKEHUS TIOCTABIICHHOM paHee 1IeITH;

- COTIOCTABIIATh UMEIOIINECS BO3MOKHOCTH U HEOOXOMMBbIE JUIsl JOCTHXKEHHSI LIEJIN PECYPCHI;

- OpPraHM30BBIBaTh 3(PPEKTHBHBIN MOHMCK PECypCOB, HEOOXOMMUMBIX JUIS JOCTHIKEHHS MOCTABICHHOU
LEJIH;



- OIPEIENATh HECKOIBKO ITyTEW JOCTUKEHUS OCTAaBICHHOM 1IEIN;

- BBIOMpATh ONTUMANIBHBIA MyTh AJOCTHKEHHS 1SN € y4eTOM 3(PPEKTUBHOCTH pacxo10BaHMs PECYpPCOB

Y OCHOBBIBAsICh HAa COOOPAKEHUAX 3TUKU M MOPAIIH;

- 3a/1aBaTh IapaMeTPbl U KPUTEPUH, 110 KOTOPBIM MOKHO OIIPENEINTD, YTO LI€JIb JOCTUTHYTA;

- COIIOCTABJIATH IOJIYYEHHBIN pe3yibTaT IEATENbHOCTH C IIOCTABICHHON 3apaHee 1I€JIbl0; — OLIEHUBATh

MOCJIEJICTBUSL JOCTHXKEHMsI ITOCTABJICHHOM LEJIU B JIESATEIbHOCTH, COOCTBEHHOM JKU3HU U KU3HU

okpyxammux moaei. CpenctBoM (HopMHpOBaHHS PETYIATUBHBIX Y VY] ciayxaT TEXHOJIOTHS

OpoOJEMHOI0 Juanora Ha »JTane M3y4eHHUs HOBOIO MaTepuajga M TEXHOJIOTUS OLEHUBAHUSA

00pa30BaTEeNbHBIX JOCTHKCHUN.

Ilo3naBartenbHbie YY :

BelnnyCckHMK Hay4duTes:

- KpPUTHUYECKH OLICHUBATh MHTEPIPETUPOBATh MH(POPMALUIO C PA3HBIX MO3HULIUH;

- pacro3HaBaTh U (PUKCHPOBATH MPOTUBOPEUHS B MH(POPMALIMOHHBIX HCTOYHHKAX;

- HCIIOJIB30BaTh Pa3JIUYHBIE MOJEIBHO-CXEMAaTU4YECKUE CPEACTBA U MPEICTABICHUS BBIIBICHHBIX B

MH(POPMAIMOHHBIX HCTOUHUKAX MTPOTHBOPEYHIA;

- OCYILECTBJIATh Pa3BEpHYThIH MHPOPMALMOHHBIM OUCK U CTaBUTh HAa €r0 OCHOBE HOBBIE (yueOHbIE U

[I03HABaTENIbHbIE) 3a/1a4H;

- ICKaTh U HAaXO/UTh 000OIIEHHBIE CIIOCOOBI pellIeHUs 3a/1a4;

- IPUBOANTH KPUTUYECKUE apIYMEHThI KaK B OTHOLLIEHUU COOCTBEHHOIO CY/IE€HHUS, TaK U B OTHOLLIEHUU

JNEUCTBUN U CYKJIEHUM IPYroro;

- aHAJIM3UPOBAThH U MPe0OpPa30BbIBATh IPOOIEMHO-IIPOTUBOPEUUBBIE CUTYALIUN;

- BBIXOJIUTh 33 PAaMKHM Y4€OHOIo IpeaMeTa M OCYLIECTBIATH LI€JICHAIIPABICHHbIN MOMCK BO3MOXHOCTH

LIMPOKOTO MEPEHO0CA CPEJICTB U CIIOCOOOB AEUCTBHUS;

- BBICTpauBaTh MHAMBUAYaAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPUIO, YUUTHIBAS OTPAHUYEHUS CO CTOPOHBI

JPYTUX YYaCTHUKOB U PECYPCHBIE OIPaHUYCHUS;

- MEHATb U YyJAEp)KUBaTh pa3Hble MO3ULMM B IO3HABATEIbHOM JEATENbHOCTH (OBITh YYEHHKOM H

yuureneMm; (opMynupoBaTb 00pa3oBaTENbHbIM 3alpoC U BBINOJHATH KOHCYJIBTAaTUBHbBIE (YHKIUU

CaMOCTOSITEJIbHO; CTaBUTh MpoOieMy U paboTaTh HaJ €€ pEeLIeHUEM; YIpPaBIsATb COBMECTHOU

[I03HABATEJIbHOMN €ATEIbHOCTHIO U MTOTYUHATHCS).

Kommynukaruusblie VY /I

BbInycKHUK Hay4qHUTCS:

— OCYILECTBIIATh JIEJIOBYI0O KOMMYHHKAIIMIO, KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (KaK BHYTPH

o0Opa30BaTeNbHON OpraHu3aluy, TaK U 3a €€ IpellenaMu);

— NpU OCYUIECTBICHUU TPYNIOBOM PabOThl OBITh KAaK PYKOBOJMTEIEM, TaK U YJIEHOM IPOEKTHOMN

KOMaH/Ibl B Pa3HbIX POJIAX (T€HEPaTOPOM HJIeH, KPUTUKOM, UCTIOJHUTENEM, IPE3EHTYIOIUM U T.11.);

— pa3BEpHYTO, JJOTUYHO ¥ TOYHO U3JIaraTb CBOIO

TOUYKY 3pEHUS C UCIIOJIb30BAHUEM aIeKBATHBIX (YCTHBIX U MMCbMEHHBIX) SI3IKOBBIX CPE/ICTB;

— pacno3HaBaTh KOHQJIUKTOTEHHbIE CUTYAIMH U MPEAOTBPAIIATh KOH(DINKTHI

710 UX aKTUBHOMU (pa3bl;

— KOOPJMHHUPOBATH U BBINOJHATH pabOTy B YCIOBHUSIX BUPTYaJIbHOTO B3aUMOACHUCTBUS (MM COUETAHUS

pEeaIbHOTO ¥ BUPTYAJIBHOTO);

— COTJIaCOBBIBATh MO3UIMH WIEHOB KOMaH/ Ikl B Iipoliecce paboThl HaJl OOIIUM MPOYKTOM/pELICHUEM;

— MPEACTaBIATh MYOJUYHO PEe3yNbTaThl WHAMBUAYAJIBHONM M TPYNIOBON JEATEIbHOCTH, KaK Mepes

3HAKOMOM, TaK U MEepe]l HE3HAKOMOU ayAUTOPUEH;

— Noa0UpaTh MAPTHEPOB ISl AETOBOM KOMMYHUKAIIMH, UCXO/S U3 COOOpakeHUN pe3ylbTaTUBHOCTH

B3alMO/JIEICTBUS ,a HE JIMYHBIX CUMIIATHI;

— BOCIIPUHUMAaTh KPUTHUYECKHUE 3aMEuUaHUsi KaK pecypc COOCTBEHHOI'O Pa3BUTHUS, — TOYHO M E€MKO

(bopMyIMpOBaTh KaK KPUTUYECKHE, TaK U 0100pHUTENIbHBIE 3aMEUaHUs B aJipec JIpYTUx JIojel B paMKax

JIeJI0BOM U 00pa30oBaTeNIbHON KOMMYHUKALIMHU, U30erasi IpU 3TOM JTMYHOCTHBIX OLEHOYHBIX CYXKIECHUH.
Ilpeomemnovie pe3ysibmambt OCBOCHHMS BBITYCKHUKAMH Ha YpPOBHE CpPEIHEro OOIIero

00pa3oBaHMs MPOrPaMMBbI IO XUMUHU:



BoinyckHUK Ha 0230BOM YPOBHE HAYYHMTCH:

— packpbIBaTh Ha IPUMEPAX POJIb XUMHUU B (POPMHUPOBAHUU COBPEMEHHOW HAay4yHON KapTHHBI MUpa U B
IIPAKTUYECKON JEATEIBHOCTU YEIOBEKA, B3aMMOCBSI3b MEXAY XMMHEHM U JPYTMMH €CTECTBEHHBIMU
HayKaMH;

— COIIOCTaBJIATh UCTOPUYECKHE BEXU PA3BUTUA XHMHHM C HCTOPUYECKHMM IIEPUOJAMU Pa3BUTHUSA
IIPOMBIIIJICHHOCTH M HAyKd I TNPOBEACHUSA aHaJIM3a COCTOSHHUA, IIyTed pa3BUTHS HAayKd U
TEXHOJIOTHIL;

— aHaJIM3UpOBaTh COCTaB, CTPOCHHWE M CBOMCTBA BEIIECTB, INPUMEHSSA IOJOXKECHUS OCHOBHBIX
XUMHUYECKUX TEOPU: XUMUYECKOTO CTPOEHUS opraHudeckux coeauHeHuid A. M. bytneposa, crpoenus
aTOMa, XMMHUYECKOU CBSI3H, DJIEKTPOIMTHYECKON AMCCOLMALUN KHCIOT, OCHOBAHUM M COJIEH, a TAKXKe
YCTaHaBIMBATh IPUYMHHO-CIEACTBEHHBIE CBSI3M MEXJYy CBOMCTBAMM BEIECTBA U €r0 COCTaBOM U
CTPOCHHEM,;

— IPUMEHATH IIPaBUila CUCTEMATUYECKOM MEXIYHApPOJIHOM HOMEHKIIATYphl KaK CPEICTBA pa3INyCHUs
U UJIEHTU(UKALMY BEILECTB 10 UX COCTABY U CTPOEHUIO;

— COCTaBIISITh MOJICKYJISIPHBIE M CTPYKTYPHBIE (POPMYIIBI HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB
Kak HocuTelaed MHGOpMalMM O CTPOCHMM BELIECTBA, €ro CBOWCTBAX M INPHHAJICKHOCTH K
ONPEJIETICHHOMY KJIACCY COCIMHEHM;

— OOBACHATH NPUPOAY M CIOCOOBI 00pa30BaHUS XMMHUYECKOM CBSI3U: KOBAJIEHTHOM (TOJISPHOM,
HETIOJISIPHON ), HOHHOW, METAJUNIMYECKON, BOJAOPOJIHON C LEIBI0 OMPEACICHUS XUMUYECKOH aKTUBHOCTH
BELIECTB;

— XapakTepu3oBaTb (PU3NYECKUE CBOICTBA HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB U
yCTaHaBJIMBaTh 3aBUCUMOCTb (DU3NYECKUX CBOMCTB BEIIECTB OT THIAa KPUCTAIIIMUECKON PELIETKH;

— XAapakTepHu30BaThb 3aKOHOMEPHOCTHM B M3MEHEHMM XHUMHYECKMX CBOMCTB IPOCTBIX BELIECTB,
BOZOPOJHBIX COEUHEHHM, BBICIINX OKCHJIOB U THAPOKCUIIOB;

— INPUBOJUTH NPUMEPBl XUMUYECKUX PEAKLMM, PACKPBIBAIOIIMX XAPAKTEPHBIE XUMUYECKHE CBOMCTBA
HEOPraHMYeCKUX U OPraHWYECKUX BELIECTB HM3YUYEHHBIX KJIACCOB C LENbI0 UX HIAECHTH(UKALUU U
00BsICHEHUS 00JIaCTH IPUMEHEHUS;

— ONpeAciATh MEXaHW3M pEeaklMM B 3aBUCUMOCTH OT YCIOBUH IIPOBEIEHUS pEaKLUUH WU
IIPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHNUS XUMUYECKUX PEAKLMKA HA OCHOBE THUIIA XMMHUYECKOU CBS3H
U aKTUBHOCTH PEAreHTOB;

— YCTaHaBJIMBATh 3aBUCHMOCTb PEAKIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT XapakTepa
B3aMMHOT'0O BIIMSHHS AaTOMOB B MOJIEKYJIAX € LEIbIO IPOTHO3UPOBAHUS IPOAYKTOB PEAKIINH;

— YCTAaHABJIMBAThb 3aBUCHMOCTb CKOPOCTHM XUMHYECKOM pe- aKIMM M CMEUICHUS XUMHUYECKOIO
paBHOBECHsI OT PA3JIUYHBIX (PAKTOPOB C LIENbIO OIpPENCIECHUS ONTHUMAJIbHBIX YCIOBHM NpPOTEKaHUS
XUMHYECKHX IIPOLIECCOB;

— YCTaHaBJIMBAaThb I€HETUYECKYIO CBSA3b MEXAY KJIacCaMU HEOPraHWYECKMX M OPraHMYECKUX BELIECTB
UIs OOOCHOBaHUS MPUHLMIINATILHOW BO3MOXKHOCTH IOJYYEHHUS HEOPraHMYECKUX U OPraHu4eCcKHX
COCIMHEHMM 3aJaHHOT0 COCTaBa U CTPOCHUS;

— noA0upaTh pPEareHThbl, YCIOBUS U OINPEAENATh NMPOAYKTHI PEaKLMi, MO3BOJIAIOIIMX PpPEaTn30BaTh
1a00paTOpHbIE U MPOMBIIIICHHBIE CIIOCOOBI MOTYYEHUs] BaKHEUIIIMX HEOPTaHUYECKUX U OPraHUYEeCKUX
BEILIECTB;

— OIPENEIATh XapaKTeP CPelbl B pe3ylbTaTe I'HApPOInu3a HEOPraHUYECKUX U OPTaHUYECKUX BEUIECTB U
NPUBOJUTL MPUMEPBl THUIAPOJIM3a BEIIECTB B ITOBCEJIHEBHOM JKM3HM 4YEJIOBEKa, OMOJIOTHYECKHX
OOMEHHBIX Mpolleccax U MPOMBIIUIEHHOCTH;

— NIPUBOJUTH NPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN B MIPUPOJIE, IPOU3BOJICTBEHHBIX
IpoLeccax U KU3HEAEATEIBHOCTU OPraHU3MOB.

— O00OCHOBBIBATh MPAKTUYECKOE HCIOJIb30BAHHE HEOPTaHWYECKUX M OPraHMYECKHUX BEIIECTB U HUX
peaKiuii B IPOMBIIIJICHHOCTH U OBITY;

— BBIIOJIHATh XWMHYECKHI HKCIIEPUMEHT IO PACIIO3HABAHUIO M IOJYYEHHUIO HEOPraHWYECKUX U
OPraHUYECKUX BEIIECTB, OTHOCAIIMXCA K Pa3IM4HbBIM KJIaCCaM COEJUHEHHUH, B COOTBETCTBUHU C
MpaBWIaMd M TpuemMamMu Oe30macHOil paboThl ¢ XUMHUYECKHMMH BEIIECTBAaMU M JIabOpaTOPHBIM
000pyIOBaHUEM;
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— TPOBOIUTH pPACUYEThl HAa OCHOBE XHMMHUYECKMX (OpMyNT M ypaBHEHUH peakiMii: HaXOXXIACHUE
MOJIEKYJISIPHOM (POPMYJIBI OPraHUYECKOr0 BEIECTBA M0 €ro IIOTHOCTH M MAaCCOBBIM J0JIIM 3JIEMEHTOB,
BXOJAILIMX B €0 COCTaB MJIU 10 IPOJYKTaM CTOPaHHUsS; pacyeThl MacCOBOM J0JIM (Macchl) XMMUUYECKOTO
COEJIMHEHUS B CMECH; pacdeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) IPOAYKTOB PEaKIMH, €CJIU OJJHO
U3 BEIIECTB JIaHO B HM30bITKE (MMEET NMPUMECH); pacueThl MAacCOBOW HJIM OOBEMHOW JONHM BBIXOJA
IPOAYKTa peaklUH OT TEOPETHYECKH BO3MOXKHOT'O; pacueThl TEIIOBOro 3((dekra peakluu; pacueTsl
OOBEMHBIX OTHOIIEHHH Tra3oB NIpPU XUMHYECKHX PEAKIMAX; pacdeTbl Macchl(00bema, KOJIMYeCTBa
BEIIECTBA) MPOAYKTa pPEaKLMU, €CIM OJHO W3 BEIIECTB JAaHO B BUJE DPACTBOpa C ONpEIEICHHOMN
MAacCCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA;

— HCHOJB30BAaTh METOABl HAYYHOIO IIO3HAHMA: AHAJINW3, CUHTE3, MOJAEIUPOBAHUE XUMHUYECKUX
MPOIECCOB M SIBIICHUH IPH pEIICHUH Y4eOHO-HCCIENOBATENbCKUX 337ad 10 H3YYEHHIO CBOWCTB,
CIOCOOOB MOJTYYEHHS U PAaCcIO3HABaHUSI OPraHUUYECKUX BEILECTB;

— BJIQJIETh MpaBHJIaMH 0€30MacHOT0 OOpaIIeHus! C €IKHUMHU, TOPIOUYMMH M TOKCUYHBIMH BEIECTBAMH,
cpeAcTBaMu ObITOBOW XMMUU;

— OCYILIECTBIIATh MOUCK XMMHUYECKONH MH(POPMALUH 110 HA3BaHUAM, HAEHTH(HUKATOpaM, CTPYKTYPHBIM
(dhopmynaM BelecTs;

— KPHUTHUYECKH OICHMBATh W HWHTEPIPETHUPOBATH XUMHUECKYI0O HH(DOPMAIUIO, COJCpPXKAIIYIOCS B
COOOIIEHUSAX CPEACTB MaccoBOi MHQpopmauuu, pecypcax VHTepHeTa, Hay4YHO-NOMYJISPHBIX CTaThsX C
TOYKHM 3pEHHUSl €CTECTBEHHO-HAYYHON KOPPEKTHOCTU B ILIEJAX BBIABICHHUS OLIMOOYHBIX CYXACHUHM U
(bopMHpoBaHUs COOCTBEHHON MO3UIINY;

— HaXOJUTh B3aMMOCBSA3M MEXAY CTPYKTYpoH M (yHKIUEH, IpUYUHOW M CIEJICTBUEM, TE€OpUel u
¢dakTamMM NpH aHanM3e MPOOJEMHBIX CUTYyalMil U OOOCHOBaHMM NMPUHUMAEMBIX PELIEHUH Ha OCHOBE
XUMHUYECKUX 3HAHUM; — TMpPEACTaBIATh IYTU PELICHUS TJI00aJbHbIX HPOOJIEM, CTOALIUX MeEpeN
YeJI0BEYECTBOM, U IIEPCIEKTUBHBIX HAINPABICHUN Pa3BUTHS XMMHMUYECKHUX TEXHOJIOTMM, B TOM 4YHCIE
TEXHOJIOTUH COBPEMEHHBIX MATEPUAIOB C pa3IMyHOH (YHKIMOHATIBHOCTHIO, BO30OHOBIISIEMBIX
MCTOYHUKOB CBIPbsI, IEPEPaOOTKU M YTUIN3ALMH IPOMBIIIJICHHBIX U OBITOBBIX OTXO/10B.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCH:

10 knace

6bINYCKHUK HAYUUMCA:

— packpblBaThb Ha IpHMEpax pojib XUMHHM B (POPMHUPOBAHUM COBPEMEHHOM Hay4dHON KapTHHBI
MHUpa U B HpaKTHqGCKOﬁ ACATCIIBHOCTH YCJIOBCKA, B3aWMMOCBA3b MCKIY XUMHUEH U APpyrumMu
€CTECTBEHHBIMH HAayKaMU;

— AaHaJIM3upoBaThb COCTaB, CTPOCHUC U CBOMCTBaA BCIICCTB, MPHUMCHIAA IIOJIOKCHHUA OCHOBHBIX
XUMHUYECKHX TEOpUH: XHMHUYECKOrOo CTPOCHHUs OpraHMdeckux coeauHeHuit A. M. bytieposa,
CTpOCHUA arTroma, XUMHUYECKOMN CBA3M, a TaKXKC YCTaHABJIMBATb IMMPUYUHHO-CICACTBCHHLIC CBA3U
MEX]y CBOMCTBAMH BELIECTBA M €0 COCTABOM M CTPOCHHEM;

— TIPUMEHATH IIpaBWIa CUCTEMAaTHYECKOW MEXIYHAapOJHOM HOMEHKIATyphl KaK CpeICTBa
pa3nuyYeHus U UJICHTU(UKAIIUHN BEIECTB M0 UX COCTaBY U CTPOEHUIO;

— COCTaBJSTb MOJIEKYJSIPHBIE UM CTPYKTypHble (OpPMYJbl OpPraHMYEeCKHMX BEIIECTB  Kak
HocuTenel MH(OpMalMM O CTPOEHUHM BELIeCTBAa, €ro CBOMCTBaX M NPHHAUICKHOCTH K
OTIpeIeIIEHHOMY KJIACCY COEIMHEHHUIA;

— OOBSCHATH MNPHUPOLY M CHocoObl 00pa3oBaHUS XUMHUYECKOW CBSI3U: BOJOPOIHON C IEJbIO
OIpPECACIICHUA XUMHUYECKON aKTUBHOCTH BCIICCTB,

—XapaKkTepu30BaTh buznyeckue CBOHCTBa OpPraHUYeCKUX BEIIIECTB;
— TTPUBOJAWTH NPHUMEPHl XUMHUYECKHX pEAKIMM, pPAaCKPBIBAOIIMX XapaKTepHble XHMHYECKUE
CBOWCTBA OpPraHMYECKUX BEILIECTB M3YYEHHBIX KJIACCOB C LIETbI0 MX WIACHTU(HUKAIMU U OOBSCHEHUS
o0acT MPUMEHEHUS;




— yCTaHaBIMBATh 3aBHCUMOCTb DPEAKLIMOHHON CIIOCOOHOCTH OpPraHUYECKUX COCTUHEHHUH OT
XapakTepa B3aMMHOT'O BIMSHHSA aTOMOB B MOJIEKYJIaX C LEJIbIO IPOTHO3UPOBAHUS NMPOJYKTOB PEAKIINH;
— YCTaHABIMBAThb TCHETUYECKYI0 CBS3b MEXKIYy KJIAcCaMHd OPTaHUYeCKHUX BEUIECTB IS
00OCHOBAaHUS TNPUHLUIHNAIBHON BO3MOYKHOCTH IOJYYEHMs] OPraHUYECKUX COEAMHEHHH 3aJaHHOro
COCTaBa U CTPOCHHUS;

— ONpeAessATh XapakTep cpelpl B  pe3yiapTare TIMJIpOIHM3a OPraHMYeCKMX BELIECTB U
NPUBOANUTH TPUMEPHl TUAPOIU3A BELIECTB B TIOBCEJAHEBHOW JKM3HM YEIOBEKa, OMOJOTHYECKUX
O0OMEHHBIX Ipoleccax;

— 00OCHOBBIBaTh NPAKTUYECKOE HCIIOIB30BaHUE OPraHMYECKHMX BEIIECTB M HMX peakuud B
IIPOMBILIICHHOCTH U OBITY;

— BBINOJIHAT XWUMHUYECKUH OSKCIIEPUMEHT [0 pACIO3HABAHUIO M TMOJYYCHHUIO OPTaHUYECKUX
BEIIECTB, OTHOCSILMXCS K PAa3JIMYHbIM KJaccaM COEAMHEHHUH, B COOTBETCTBMM C MpaBWIaMH HU
npueMamu 6e30MacHON pabOThl C XUMHUUECKUMH BEUIECTBAMH H J1a00paTOPHBIM 000pYyI0BaHUEM;

— NPOBOJUTH pPACYEThl HAa OCHOBE XUMHUYECKUX (OpPMYJIT U YPAaBHEHUH peakluid: HaxoXKAEeHUe
MOJICKYJISIPHOM  (pOPMYJIBI OPTaHUYECKOro BEIIECTBA IO €ro IUIOTHOCTM M MAacCOBBIM JIOJISIM
9JIEMEHTOB, BXOJALIMX B €ro COCTaB MM IO MPOJAYKTaM CrOpaHMs; pacyeTbl MaccOBOH J10JU
(Macchl) XMMHYECKOIO COEIUHEHUS B CMECH; pacdeTbl Macchl (00beMa, KOJMYECTBA BELIECTBA)
IPOAYKTOB pPEAKIMH, €CIU OJHO M3 BEIIEeCTB JaHO B U30BITKE (MMEeT MpPHUMECH); pacyeThl
MaccoBOW WM OOBEMHOM JOJNM BBIXOJA MPOAYKTAa PEAKIMH OT TEOPETUYECKA BO3MOXKHOTO;
pacuerbl Macchl (0ObeMa, KOJMYECTBa BEIIECTBA) MPOAYKTA PEAKLMHU, €CIU OJHO M3 BEILECTB JaHO
B BHJE pacTBopa C  ONpEACIICHHOW  MacCoOBOM  JIOJIEM  PacTBOPEHHOIO  BEILECTBA;
— HCIMOJIB30BaTh METOAbl HAy4YyHOI'O [IO3HAHUs: aHAJIU3, CHUHTE3, MOJICJIMPOBAHHE XUMHUYECKUX
MPOIECCOB M SIBIICHUH MPH PEIICHUH Y4eOHO-HCCIENOBATENbCKUX 3a7ad 10 HW3YYEHHIO CBOWCTB,
CIOCOOOB MOJYYEHHS] U PACIIO3HABAHUS OPraHUUYECKUX BEIIECTB;

— OCYHICCTBJIATh TIOMCK XUMHYECKOW WH(MOpMAlMM TIO0 Ha3BaHUSAM, HACHTH(PHKATOPaAM,
CTPYKTYpPHBIM (hOpMyJjIaM BELIECTB.

11 kaace

Buvinycknuk nayuumca:

— CONOCTaBJISITH ~UCTOPUYECKHME BEXM PAa3BUTHS XUMHUU C HCTOPUYECKUMHU IEpUOTaMHU
pa3BUTHS TPOMBIIUIEHHOCTH W HAyKW Uil TMPOBEICHUS aHAIN3a COCTOAHMS, IIyTE€d pa3BUTHUS
HayKy U TEXHOJIOTHIA;

— aHaJIM3UpOBaTh COCTaB, CTPOCHUE U CBOMCTBAa BEIUECTB, CTPOCHHUS aTOMa, XHMHUYECKOU
CBA3HU, JJIEKTPOJUTUYECKON ITUCCOIMAIMU KHCIIOT, OCHOBAHMI W COJIEH, a TaKXe yCTaHaBIUBATh
MIPUYHUHHO-CIIE/ICTBEHHBIE CBSI3U MEXK/IY CBOMCTBAMM BEILIECTBA U €r0 COCTABOM U CTPOEHHUEM;

— TPUMEHATHh INpaBWja CUCTEMAaTUYECKOW MEXIYHAapOJHONM HOMEHKJIATyphl KaK CpeICTBa
paznuyeHus U UACHTU(GUKAIIMN BEIIECTB IO UX COCTABY U CTPOCHHIO;

— COCTaBIATH MOJEKYJSIpHBIE U CTPYKTypHBbIE (OpPMYJIBl HEOPraHMYECKHUX BEIIECTB Kak
HOcuTeNne wuwHMOpMAIMM O CTPOCHUM BEIIECTBAa, €ro CBOWCTBaX W TPUHAIICKHOCTH K
ONPEACIIEHHOMY KJIACCy COCAMHEHUM;

— OOBSACHATH MNPUPOAY U  CHOCOOBI  00pa3oBaHUS XUMHUYECKOM  CBSA3U:  KOBAJICHTHOM
(MOMsIpHOM, HEMOJSIPHOM), HWOHHOW, METAUIMYECKOH C [eNbl  ONpeAeNeHUs XUMHYECKOU
AKTUBHOCTH BELIECTB;

— XapakTepu3oBaThb (U3NYECKHME CBONCTBA HEOPraHMYECKUX BEHIECTB U  YCTAHABIMBATH
3aBUCUMOCTH (PU3UYECKUX CBOMCTB BEIIECTB OT THUITA KPUCTATUYECKON PEIIETKH;

— XapakTepHu30BaThb 3aKOHOMEPHOCTH B H3MEHEHMM XUMHYECKUX CBOMCTB MPOCTBIX BEIIECTB,
BOJIOPOJIHBIX COEIMHEHUH, BHICIIIUX OKCHJIOB U THJIPOKCHJIOB;

— TOPUBOAWTH NPUMEPHl XUMHUYECKHX pEAKLMM, pPacKphIBAIOUIUX XapaKTEpHbIE XUMHUYECKHE
CBOWCTBa HEOPTaHWYECKHX BEIIECTB W3YYEHHBIX KIACCOB C TIENbI0 WX WIACHTUPUKAIUA U
00BsICHEHUS 00JIACTH TIPUMEHEHUS;



— OmpeAensiTh MEXaHW3M pEaKIMH B 3aBUCHUMOCTH OT YCJIOBHHA MPOBEICHUS pEaKUuud W
MIPOrHO3UPOBATh BO3MOXKHOCTh MPOTEKAaHUSI XMMHUYECKUX pEaKIMid Ha OCHOBE THUIA XHUMHUYECKOM
CBSI3U M aKTUBHOCTHU PEareHTOB;

— yCTaHaBIMBaThb 3aBUCUMOCTb CKOPOCTHM XHUMHYECKOHW peakIMU U CMEUICHHS XUMHYECKOIro
paBHOBECHsI OT PA3IUYHBIX (PAKTOPOB C IENBIO ONPEACICHUS ONTHUMAJIBHBIX YCIOBHH MPOTCKAHUS
XUMHUYECKHUX IPOIECCOB;

— YCTaHABIMBAaTh T'E€HETUYECKYIO CBSI3b MEXIy KJlacCaMH HEOPraHMYECKUX BEIIEeCTB IS
O00OCHOBaHHS  MPUHIUNHAIBGHON  BO3MOKHOCTH  TOJYYEHHs]  HEOPTraHUYECKUX  COCTUHEHHI
3aJIaHHOT'O COCTaBa U CTPOEHUS;

— noalOuparb peareHThl, VYCIOBHUS UM  ONpeNeisTh MPOAYKTHl  peakiui, MO3BOJISIOMIUX
peain3oBaTh J1a00OpAaTOPHBIE W MPOMBINLUICHHBIC CHOCOOBI MOMYYEHHS BAKHEUIINX HEOPTaHMYECKHUX
BELIECTB;

— OIpeleNsAThb XapakTep Cpeabl B pe3yiabTaTe THUAPOIM3a HEOPTaHWYECKUX BEIIECTB U
MPUBOJIUTH MPUMEPHI THUIPOJIN3A BEIIECTB B IPOMBIIIIEHHOCTH;

—  TMPUBOJUTH  TPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  peakUMid B  TMPHUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECcCcax U KU3HEAEATEIIbHOCTH OPraHU3MOB;

— O0OOCHOBBIBaTh MPAKTUUECKOE HCIOIb30BAHUE HEOPraHMYECKUX BEHIECTB W HX pEakuuid B
MIPOMBIIIJICHHOCTH U OBITY;

— BBINOJHATh XUMHYECKUU OHKCIIEPUMEHT II0 pACIIO3HABAHUIO M TMOJYYEHUIO HEOPraHMYECKHX
BELIECTB, OTHOCALIUXCS K Ppa3IUYHBIM KjaccaM COEIWHEHUH, B COOTBETCTBHM C MpaBHJIaMU U
nprueMaMu 0e30macHoOi padoThl ¢ XUMUYECKUMHU BELIECTBAMU U J1a00paTOPHBIM 000PYI0BaHUEM;

— TPOBOAMUTH pPACYEThl MAacCOBOM JOJM (Macchl) XMMHYECKOTO COCAMHEHHUS B CMECH; PacueThl
Maccel (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB pEaKLMM, €CIM OJHO W3 BELIECTB JIaHO B
n30bITKE (MMEeT MPUMECH); pacueThl MAacCOBOM WM OOBEMHOW J0JNM BBIXOJA MPOAYKTa PEaKIUU
OT TEOPETUYECKH BO3MOXHOIO; pacdeThl TeIIoBOro A3¢@deKra peakuu; pacdeTbl OO0BEMHBIX
OTHOIICHUN Ta30B IpPHU XMMHUYECKUX PEaKIUsAX; pacueThl Macchl (00beMa, KOIMYeCcTBa BELIECTBA)
MPOJAYKTa pEaKluu, €CIU OJHO W3 BEIECTB JAaHO B BHUJAE pacTBOpa C ONPEJEICHHOM MaccOBOH
J0JIei paCTBOPEHHOTO BEIIECTBA;

— HCTOJB30BaTh METOJbl HAYYHOTO TO3HAHUS: aHalu3, CHHTE3, MOJICJIUPOBAHHE XHWMHUYECKHUX
MPOLIECCOB M SIBJICHHM MpU pPElICHUU Yy4eOHO-UCCIIENOBATEIbCKUX 3a7ad IO HW3YYEHHIO CBOWCTB,
CHOCO0O0B MOJTyYEHUS U pacliO3HABAaHUS HEOPTAaHUYECKUX BEILECTB;

— BJaIeTh TMpaBuUJaMH O€30MacHOTO OOpalieHuss C eJKUMH, TOPIOYUMHU U TOKCHUYHBIMU
BEIIIECTBAMH, CPEACTBAMU OBITOBOM XUMUMU;

— OCYHIIECTBIISITh MOWUCK XHMHYECKOM wuHpoOpManmuu 1O Ha3BaHUAM, HACHTU(UKATOPAM,
CTPYKTYPHBIM (pOpMYyJiaM BEIIIECTB;

— KPUTHYECKH OLEHWBATh U MHTEPIPETUPOBATH XHUMHUYECKYI0 HWH(GOPMAIIMIO, COACPKAIIYIOCS
B COOOIIEHMSIX CpPEICTB MaccoBoi wuHGopMamuu, pecypcax MuTepHeTa, HAYyYHO-TIOMYIISIPHBIX
CTaThsIX C TOYKHM 3PEHHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LEJSIX BBISIBICHHUS OIIUOOYHBIX
CyXXJIeHU! U (HopMUPOBaHUS COOCTBEHHOU MTO3UIINH;

— HaxoJWTh B3aMMOCBS3M MEXIY CTPYKTypol u GyHKIUEH, TPUYUHOW U  CIEACTBHEM,
Teopueil u hakTaMu MpU aHAIM3€ MPOOIEMHBIX CHUTYalluidi 1 0OOCHOBAaHUU MPUHUMAEMBIX PEIIEHUN Ha
OCHOBE XMMHUYECKUX 3HAHHIA;

— TMPEeACTaBIATh NYTH PEIICHHs TJI00aJbHBIX MPOOJIEM, CTOSIIUX TIepel] YeIOBEUYeCTBOM, U
MEPCTIEKTUBHBIX HAMpPaBICHUN pa3BUTHS XWMUYECKHX TEXHOJOTUH, B TOM 4YHCIIE TEXHOIOTUN
COBPEMEHHBIX MATEpUAJIOB C PAa3IUYHON (PYHKIIMOHATHHOCTHIO, BO30OHOBISIEMBIX HMCTOYHHUKOB
CBIPBS, IEPEPAOOTKHU M YTHIIN3AINH TPOMBIIIJICHHBIX U OBITOBBIX OTXOJIOB.

Boinycknuk nonyuum 603mM03CHOCHIb HAYHUMbCA:

— CbOpMyanOBaTI) oeiab HUCCJICOBaHUA, BBIIBHUT'AaTh u IIPOBEPATH OKCIICPHUMECHTAJIBHO
TUIIOTE3bl O XMMHMUYECKHX CBOMCTBAaX BELIECTB HA OCHOBE MX COCTaBa M CTPOCHMS, UX CIIOCOOHOCTHU
BCTylIaTb B XHUMHUUYCCKHE PpCaAKIOHUH, O XapaKTepEe W TMPOAYKTaX PpPa3lIndHbIX XHMHUYCCKHUX
peaxkuumii;
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— CaAMOCTOATECIIBHO IJIaHUPOBATH )41 IMpOBOAUTDH XUMHWYCCKHUEC 9KCIICPUMCHTBI C
coOmro/ieHneM TmpaBWil Oe30macHOM pabOThl C BEMIECTBAMH M JTAOOPATOPHBIM 00OPYIOBAaHUEM;
— UHTEPIPETHPOBATh JaHHBIE O COCTAaBE M CTPOCHHWHM BEIISCTB, IOJYYEHHBIE C IOMOIIBIO
COBPEMEHHBIX (PH3UKO-XUMUYECKUX METOJIOB;

— OINHUCBIBATL COCTOAHHUC DJBJICKTPOHA B aTOMC Ha OCHOBC COBPCMCHHBIX KBaHTOBOMCXAaHUYCCKHUX
NpPeJCTaBICHUA O  CTPOGHWU  aToMa  Juisi  OOBSCHEHUsT  Pe3ylbTaTOB  CIIEKTPAIBLHOTO
aHaJIN3a BEIECTB;

—  XapakTepu3oBaTh  pOJb  a30TOCOJCPXNAIMUX  TETCPOIMKIUYECKUX  COCAMHEHUH U
HYKJIICHUHOBBIX KHUCIIOT KaK BaXXHEUIIINX OHOIOrMYECKU AKTHUBHBIX BCIICCTB,
MPOTHO3UPOBATh ~ BO3MOYKHOCTh  TIPOTEKAHUS  OKHCJIHMTEIBHO-BOCCTAHOBHUTEIBHBIX  PEAKIIUH,
JICKAIIUX B OCHOBC NPUPOJHBIX U ITPOU3BOACTBCHHBIX ITPOLCCCOB.

Kpurtepun u HopMbI OLleHKH 3HAHUI 00yUYalOIIUXCS
o XUuMHH
1. OueHka yCcTHOTO OTBeTA.
OTtMmeTKa «5».
- OTBET IOJIHBIM U IPaBUJIbHBIN HA OCHOBAHUU W3YUYEHHBIX TEOPHIl;
- Marepuaj U3JI0KEH B ONPEACIICHHON JTOTHYECKOM MOCIE0BATEIbHOCTH, TUTEPATYPHBIM S3BIKOM;
- OTBET CaMOCTOSTSIbHBIMN.
OTBeT «4»;
- OTBET NOJIHBIM U IPaBUJIbHBIM HA CHOBAHUM U3YyUYEHHBIX TEOPHIl;
- MaTepual M3JIOKEH B OMPEACIICHHON JIOTUYECKOW IMOCIEI0BATEILHOCTH, IIPH 3TOM JOMYIIEHBI JBe-
TPH HECYILIECTBEHHBIE OIUOKH, UCTIPABICHHBIC MO TPEOO BAaHUIO YUUTES.
OtMeTKAa «3»:
- OTBET IOJIHBIH, HO MPU 3TOM JOMYIIEHA CYIIIECTBEHHAs OIIMOKA UM OTBET HETIOIHbIN, HECBA3HBIM.
OTMmeTKa «2»:
- TP OTBETE OOHAPYKEHO HEMOHUMAHUE YYaIIMMCsI OCHOBHOTO COJIEp KaHMs Y4eOHOT0 MaTepHralia uin
JOTYIIEHBI CYIICCTBCHHBIC ONIMOKH, KOTOPHIC y4ya IIMICS HE MOXXET HCIPABUTh TPH HABOISIIUX
BOIIPOCAX YYUTENS, OTCYTCTBUE OTBETA.
2. OneHKAa IKCNEePUMEHTATbHBIX YMEHUIA.
- OLleHKa CTaBUTCS HA OCHOBAaHHMH HAOIIO/ICHUS 32 yYalllUMHCSA U TUCBMEHHOTO OTUEeTa 3a padoTy.
OtMmeTka «5»:
- paboTa BBIMIOJIHEHA MOJHOCTHIO U IPABUIILHO, CAENaHbI IPABIIIbHBIE HAOTIOACHUS U BBIBOIBI,
- DOKCIEPUMEHT OCYIIECTBJICH IO IUIAHy C yYe€TOM TEXHHKH O€30MacHOCTH W TPaBWJI PabOTHI C
BelIeCTBaMH U 000pyIOBaHUEM;
- TPOSIBJICHBI OPTaHU3alMOHHO - TPYAOBBIC YMEHHS, IMOJACPKUBAIOTCS UYUCTOTa paboyero mecra u
MOPSATIOK (Ha CTOJIE, SKOHOMHO UCTIONB3YIOTCS PEaKTHBBI).
Ormerka «4».
- paboTa BBINOJHEHA MPABUIBHO, CHIEJAaHbl MPaBUJIbHBIC HAOMIOACHUS M BBIBOJBI, HO TPU 3TOM
OKCIIEPUMEHT TIPOBEACH HE TOJHOCTHIO WJIM JOMYIIEHbl HECYIIECTBEHHBIE OIIMOKM B paboTe ¢
BEIIECTBAMH U 000PYAOBAHHUEM.
OtMeTKAa «3»:
- paboTa BHIMOJIHEHA MPABIILHO HE MEHEE YeM HAIOJIOBUHY WIIM JOMYIIEHa CYIIeCTBEHHAs OIMOKa B
X0/l DKCIIEpUMEHTa B OOBSICHEHWH, B O(POpMICHUU pPaOOTBI, B COOJIOJEHWU TPaBUI TEXHUKH
0e30MacHOCTH Ha paboTe ¢ Be IIEeCTBAMU U O0OpYyIOBAaHUEM, KOTOpas UCIPABISETCS MO TPeOOBaHUIO
YUIUTEIIS.
OrmeTKka «2»:
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- jgomyimieHsl aBe (M Ooree) CYIIECTBEHHBIE OIIMOKH B XOJE: SKCIEPUMEHTa, B OOBSICHCHHH, B
opopmiieHUH pabOThI, B COOJIIOJCHHUH TMPaBUJ TEXHUKH O€3 OMACHOCTH NMPHU pabOTe C BEIIECTBAMHU U
000pyIOBaHUEM, KOTOPHIC YUAITUICS HE MOXKET UCIIPABUTH JIaXkKe 10 TPEOOBAHUIO YUUTEIIS;

- pa0oTa He BBINOJIHEHA, Y YYallerocsi OTCYTCTBYET KCIEPUMEHTAIbHbBIC YMEHUSI.

3. OuneHka yMeHHii pelIaTh pacyeTHbIEe 3aJa4H.

Otrmerka «5»:

- B JIOTHYECKOM PACCYKJICHUH U PEIICHUU HET OMUOOK, 3a/1aya pelieHa parroHaIbHBIM CIIOCOO0M;

OtrmeTka «4»:

- B JIOTHYECKOM pAaCCYXJCHHH W pPEIICHHUS HET CYNICCTBCHHBIX OINMMOOK, HO 3ajava perieHa
HEpalMOHAIBHBIM CIIOCOO0M, WJIH JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHbIX OIIUOOK.
OtrMmeTka «3»:
- B JIOTHUECKOM PACCYXICHHHM HET CYIIECTBEHHBIX OLIMOOK, HO JOMYyIIeHa CYyIIeCTBEHHas omMOKa B
MaTeMaTUYeCKUX pacyeTax.
OtrMmeTka «2»:
- IMEETCS CYIIECTBCHHBIC OIMTUOKHU B JIOTHUECKOM PACCYKICHUH U B PEIICHUU.
- OTCYTCTBHE OTBETA Ha 3a/IaHUE.
4. OueHkKa MMCbMEHHBIX KOHTPOJIbHBIX PadoT.
OtrmeTka «5»:
- OTBET IOJIHBIN ¥ NMPaBWIBHBIN, BO3MOHA HECYIIECTBEHHAS ONTHOKA.
OtrMmeTka «4»:
- OTBET HETIOHBIN WM JOMYIIEHO He 00JIee IBYX HECYIECTBEHHBIX OITHOOK.
OtrmeTka «3»:
- pabora BBITIOJTHEHA HE MEHEE YeM HAIOJIOBHUHY, JOMYIIEHA OJlHA CYIISCTBEH Has OMIMOKA M TIPU STOM
JIBE-TPU HECYIIECTBEHHBIE.
OtrMmeTKa «2»:
- paboTa BBINIOJHEHA MEHbIIIE YeM HANOJOBUHY WM COAEPKUT HECKOJIBKO CYIIECTBEHHBIX OLTHOOK.
- paboTa He BHITIOJIHEHA.
[Ipu oneHke BBIMOJIHEHUS] MUCHMEHHOM KOHTPOJIBHOW pabOThl HEOO XOAMMO YYHUTHIBATH TPeOOBaHHS
eMMHOTO Op(horpadUIeCcKOro pekuma.
5. OueHKa TeCcTOBbIX padoT.

TecTbl, cocToAIIME U3 MATH BOMPOCOB MOKHO HCIIOJIH30BATh MOCIIEC M3YYEHUsT KKIIOTO MaTepuaia
(ypoxka). Tect u3 10—15 BompocoB ucnonb3yercs uid nepuoaudeckoro koutpoins. Tect uz 20—30
BOITPOCOB HEOOXOIUMO HCTIOIB30BATh JJISI UTOTOBOTO KOHTPOJIA.

[Tpu oreHMBaHUM MCTIONB3YETCs CIEMYIONIAs [IKaja: I TecTa U3 MATH BOIIPOCOB
« HET OIIMOOK — OLIEHKA «5»;

+ OJTHA OILITOKA - OIIEHKA «4»;

« IB€ OIIMOKH — OII€HKa «3»;

* TPU OIIMOKU — OLIEHKA «2».

st recta u3 30 BOIIPOCOB:

+ 25—30 mpaBUIIBHBIX OTBETOB — OILIEHKA «5»;

+ 19—24 npaBHUIBHBIX OTBETOB — OIIEHKA «4»;

+ 13—18 mpaBHIIbHBIX OTBETOB — OIIEHKA «3»;

+ MeHbIIIe 12 IPaBUIIEHBIX OTBETOB — OIICHKA «2).

COIEPKAHUE
10 KJIACC
(2 u 6 Hedento; ececo 68 u)
Brenenue (1uac)
Mertonbl HayyHOTO TI03HaHMs. McTouHnky xummndeckoit nndopmanmu. Habnronenue, onucanue,
U3MEpEHHe, ruroTe3a. HaydHbIil SKCIIEpUMEHT.
OcHoBbI opranuveckoii xumuu (7 4acos)
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IlosiBieHUe U pa3BUTHE OPraHMYECKOM XMMHUHM Kak Hayku. [Ipeamer u 3HayeHuEe OpraHu4ecKon
XUMHH. MeCTO 1 3HaYeHHE OPraHUYECKON XUMUU B CHCTEME €CTECTBEHHBIX HayK.

[TpuyrHBl  MHOTOOOpa3HWs OPraHMYECKUX BEIIECTB. YTJIEPOIHBIA CKEJIeT OpraHMYecKOu
MoJekyabl. KpaTHocTh xumuyeckod cBA3H. OCOOEHHOCTh XMMHUYECKMX PEAKIMHA OpraHMYecKuX
coequHeHnil. CTpyKTypHasi TEOpUSI OPraHUYECKUX COECIUHEHUM. XMMUYECKOE CTPOCHUE KaK MOPSAIOK
COCIUHECHHUS aTOMOB B MOJIEKYJIE COIVIACHO HX BaJEHTHOCTH. (CHOBHBIE IIOJIOKEHUS TEOPUHU
XMMHUYECKOI'0 CTPOEHHUSI OpraHuYecKuX coenuHeHuil A. M. ByriepoBa. 3aBUCHMOCTb CBOICTB BELIECTB
OT XMMHMYECKOTO CTPOCHMSI MOJIEKYJI. I30Mepus U u30Mephl.

Knaccugukanuss OpraHMdecKkux COCIMHEHMHA. YTIEBOAOPOABI M HMX (YHKIMOHAJIbHBIC
npou3Bojanble. [loHsTe o ¢yHKuUMOHANBHOM rpynme. ['omosorus. IlpuHnMnel kiaccudukanuu
OpraHMYeCKUX coeauHeHui. CucreMaTHdeckass MEXKIyHapoJHas HOMEHKJIATypa W IPHUHLMUIIBI
00pa30oBaHMs Ha3BaHUN OPraHUYECKUX COCTUHEHUH.

Jemoncmpayuu. 1. Paznoxenue caxapa. 2. Komnekuuss opraHM4ecKux BELIECTB U MaTepuajoB. 3.
Moznenu opraHn4ecKux MOJIEKYII.
Yraesonopoasi (15 yacos)

Ankanbl. CrpoeHHe MOJEKyJIbl MeTaHa. ['omosiormueckud psa  ankaHoB. ['omonoru.
Homenkiatypa. M3omepust yriaepoHoro ckenera. 3aKOHOMEPHOCTH M3MEHEHUsI (PU3MUECKUX CBOMCTB.
XuMuueckue cBOIcTBa (Ha NpUMepe MeTaHa M 3TaHa): PEeakUMU 3aMelleHHs (TaJloreHUpOBaHUE),
JICTUAPUPOBAHUSA KaK CHOCOOBI TONYYCHHS BAXXHEUIIMX COCIMHEHHWH B OPraHMYECKOM CHHTE3E.
I'openue MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHHMKOB TEIUIA B IPOMBILIIEHHOCTH U ObITy. Haxoxxnenue
B IIPUPO/IE U IPUMEHEHUE ANIKAHOB. [lonsamue 0 Yyukioaikauax.

Anxensl. Cmpoenue monexkyavt smunena. I'omosornueckuil pspn ankeHoB. HomeHxiarypa.
N3oMepust yriiepoIHOro CKeIeTa U MOJI0KEHUsI KpaTHOM CBSI3U B MoJIeKysle. XMMUYECKUE CBOICTBA (Ha
IpUMepe OTWIEHA): peaklUM IPUCOeAUHEHHUs (TaJlOTeHUPOBAaHUE, 2uopuposanue, TUApaTaLus,
2UOPOo2aoeceHUposaHue) Kak Croco0 TMONydeHUs (DYHKIIMOHAJIBHBIX MPOU3BOAHBIX YIJIIEBOJAOPOJIOB,
ropenus. [lonuMepusanus 3TUIEHa KaK OCHOBHOE HAIIPaBJICHUE €0 MCNONb30BaHus. [lonnatuinen kak
KPYNHOTOHHAXXHBIA MPOAYKT XMMHYECKOI0 IPOn3BoACTBa. [IpumMeHenue sTuieHa.

Ankanuensl M kayuyku. [loHsTne 00 ankaaMeHax Kak YIJIEBOAOPOAAX € ABYMS JIBOMHBIMU
cBs3amu. [lomumepmsanmst auBuHmia (OyramueHa-1,3) Kak cmoco0 MOMYyYeHHS CHHTETHYECKOTO
Kaydyyka. HarypanpHplil U cUHTETHYECKHMH Kaydyku. Bynkanuzanus kaydyka. Pesuna. Ilpumenenue
Kay4yKa U pEe3HHBI.

Anxunel. Cmpoenue monekynvl ayemunena. I'omonorndeckuil psp ankuHoB. HomeHknarypa.
N3omepust yriepoIHOro cKejaeTa U MOJ0KEHUsI KpaTHOM CBSI3U B MoJIeKyse. XUMUYECKUe CBOICTBa (Ha
IpUMepe aleTHIIeHa): peaklUH NPUCOEAMHEHUs (TalOreHUupoBaHHe, cudpuposaHue, TUApaTALUS,
2U0po2ano2eHuposanue) Kak crnoco0 MmoaydyeHus MOJIMMEpPOB U APYTUX IMOJIE3HBIX MPOAYKTOB. ['opeHue
alleTWJIEHA KaK MCTOYHHUK BBICOKOTEMIIEPATYpHOTO IUIAMEHM JJIs CBapKd U PE3KH METaJlJIOB.
[IpuMeHeHue anernieHa.

Apenbl. beH30n1 Kak IpencTaBUTENb apOMaTHYECKHX YIIIEBOAOPOIOB. Cmpoenue monexyvl
Oenzona. XUMUYECKHE CBOMCTBA: PEAaKIMM 3aMellleHusi (TaJoreHupOBaHHE) KakK CIOCO0 MOTydYeHHs
XUMHUYECKHX CpPEICTB 3alllUThl PAcTEHUH, NPUCOETUHEHUs (THIPUPOBAHHME) KaK JI0Ka3aTeIbCTBO
HemnpeenbHOro Xxapakrepa 0enzona. Peakuus ropenus. [Ipumenenue 6enzoina.

Lemoncmpayuu. 1. bpomupoBaHue rekcaHa Ha cBeTy. 2. ['opeHue MeTaHa, THIIEHA, alETHICHA. 3.
OTHolIeHNEe MeTaHa, 3TUJIeHa, aleTH/ieHa M OeH30/1a K pacTBOopaM IepMaHraHara Kajaus U OpOMHOM
Bozie. 4. Ilonydenue »TUiIeHa peaklUen JeruapaTaluy 3TaHojda, aleTHJIeHa — THJIPOIM30M Kapouaa
KaJIbLUS.

Jlabopamopnvie onvimsi. 1. CocTaBneHre Mojieneld MOJIEKy N alkaHoB. 2. B3zaumoeilicTBue ankaHOB ¢
opomowm. 3. CocraBieHre MOeNIe MOJIEKYJI HeTIPEISTbHBIX COCTUHECHH.

Konmponvnas paooma Ne 1 «Y21e6000po0ui»

Kuciiopoa - 1 a3orcoaepskaiime oprannyeckue coeqnHenus (34 yaca)

Crouptel. Knaccudukanusi, HOMEHKJIaTypa, HM30MepHUs CIHUPTOB. MeTaHOT M 3TAaHON Kak
MIPE/ICTaBUTENN TPEJEIbHBIX OJJHOATOMHBIX CIIUPTOB. XMMHUYECKHE CBOMCTBA (HA MPUMEPE METAHOIA U
3TAaHOJIA): B3aUMOJICHCTBHE C HATPUEM KaK CIOCO0 YCTAHOBJIEHUS HAIWYMS TMIPOKCOTPYIIIIbI, PeaKIus
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C TAJIOTEHOBOJIOPOIaMH KaK CIIOCO0 MOTy4YEHUS] PaCTBOPUTEINICH, METUIpATALUS KaK CIIOCO0 MOTydeHUs
sTuieHa. Peakuuss TropeHus: COUPTBl Kak TOIUIMBO. [IpuMeHeHWe MeTaHoslla M 3TaHOoJjA.
DU3M0IOrNYECKOE ICHCTBUE METAaHOJIa U ATAHOJIA HA OPraHU3M YeJIOBeKa. DTUIICHIVIMKOIb U [NIMLEPUH
Kak MpeACTaBUTENIM MPEAEIbHBIX MHOIOATOMHBIX CIUPTOB. KauecTBeHHas: peakuus Ha MHOIOATOMHBIE
COUPTHl M €€ MNPUMEHEHHE ISl paclo3HaBaHUs TIJIMIIEPUHA B COCTaBE KOCMETUYECKHX CPEJICTB.
[IpakTHueckoe NPUMEHEHNUE STUIICHTIIMKOJIS U TJINLIEPUHA.
@enon. CrpoeHue MoJeKynbl (eHona. Bzaumuoe enusHue amomos 6 MoJeKyie ¢heHona.
Xumuueckue ceouicmea: 63aumooelicmsue ¢ Hampuem, 2UOPOKCUOOM Hampus, opomom. Ilpumenenue
denona.
Anpneruapl. Merananb ((GopManmbIaerua) M OdTaHadb (ALETATBICTHA) KakK MpeACTaBUTEIN
MpeeIbHBIX ambAeTUA0B. KadecTBeHHBIE peakliui Ha KapOOHWIBHYIO TPy (peakius «cepedpsHOro
3epKkainay, B3aumoeiicteue ¢ ruapokcuiom meau (I11) u ux npumenenue st OOHapyKEeHUA MpeIeIbHBIX
aNbJCTUIOB B  TMPOMBIIUICHHBIX CTOYHBIX BOJIaX. TOKCHMYHOCTh aiblerufoB. [lpumenenue
dbopManbaeruaa u aneTanbaeruaa.
KapOoHoBbie KUCIOTBI. YKCyCHasi KHUCIOTa KakK MPEICTABUTEINIb MPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. XUMUYECKUE CBOICTBA (HAa MpUMepe YKCYCHOM KUCIIOTHI): peakluu ¢ MeTalllaMH,
OCHOBHBIMHM OKCHJIaMH, OCHOBAaHUSMH M COJISIMU KakK TMOATBEPKICHHUE CXOJICTBA C HEOPTaHMYECKUMU
Kkucnoramu. Peakuus stepudukanum kak cnocod moixy4eHus cloxkHbiX 3¢upoB. [Ipumenenne ykcycHol
kucOTHL. [IpeacTaBieHue o BEICIINX KapOOHOBBIX KUCIOTaX.
Crnoxubie 3¢upsl U xupbl. CrnoxkHbie 3(QUPHl KaK MPOIYKTHl B3aHUMOJCHCTBHUS KapOOHOBBIX
KHCIIOT CO criupTamu. [IpuMeHeHe CII0KHBIX 3(UPOB B MUIIEBON U MapPIOMEPHON MPOMBIIIIICHHOCTH.
XKupsl Kak cloXHbIE dPUPHI TTUIEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. PacTUTENnbHBIE U KUBOTHBIE
KUPBI, X cocTaB. Pacrmo3HaBaHue pacTUTENBHBIX KUPOB HA OCHOBAHUH UX HEMPEIEIHLHOTO XapakTepa.
[Tpumenenue >xupoB. ['UIPOIN3 UM OMBUIEHHE KUPOB KaK CIIOCOO MPOMBIIIEHHOTO MOJYYSHHsI COJIeH
BBICIIMX KapOOHOBBIX KHCJIOT. MBUIA KaK COJIM BBICIIMX KapOOHOBBIX KHUCIOT. Morouue cBoiicTBa
MbLIA.
CrtpoeHue U CBOWCTBa aMUHOB. AMHHBI KaKk opraHuveckre ocHoBanus. OCOOCHHOCTH aHUJIMHA U
ero xummudeckue cpoiictBa. CrocoObl monmyueHue amuHoB. [lomydenuwe anwmnuba mo peakiuu H. H.
3ununa. [IpumeHeHue aMuHOB
AmuHokucinotel U Oenku. CocTaB M HOMEHKJIATypa. AMHHOKHCIOTHI Kak amM@oTepHbie
opranudeckue coenuHenus. Ilentunnas cBsa3b. buonorumdeckoe 3HaueHHE O-aMUHOKHCIOT. OOnacTu
MPUMEHEHHUS] aMHUHOKUCIOT. benku kak mpupomHbie Ouomnonumepsl. COCTaB M CTPOCHHE OEIKOB.
XUMHYECKHE CBOMCTBA OENKOB: TUAPONU3, AeHaTypanusa. OOHapykeHHe O€JKOB MpH TMOMOIIN
KauecTBEHHBIX (I[BETHBIX) peakiuil. [IpeBpamieHuss OenkoB MUIM B OpraHusMme. buomornyeckue
(GyHKIMHN OEIKOB.
VYrnesoabl. Knaccuduxamus yrneBogoB. Haxoxknaenwe yrineBogoB B mpupoze. [nmoko3a kak
anpaerugocnupt. bpoxkenue rmoko3wl. Caxaposa. ['maponus caxapossl. Kpaxmanm u 1emnono3a Kak
OuoJI0rHYecKre MonuMepbl. XUMUUYECKHUE CBOMCTBA Kpaxmama U HEJUTI0N03bl (THAPOIN3, KaueCTBEHHAs
peakius ¢ MOJ0M Ha KpaxMall M €€ MPUMEHEHHE Il OOHAPYKEHUsI KpaxMaja B IMPOIYKTaX MUTAHUS).
[Ipumenenue u Ouonorndeckas poib yrieBoJoB. [loHATHE 00 MCKYCCTBEHHBIX BOJOKHAX Ha MPHUMEpe
alleTaTHOTO BOJIOKHA.
WNnentudukamus opraHndeckux coenuHeHuil. [‘eHeTnueckas CBs3b MEXAY Kiaccamu
OPraHNYEeCKUX COCTUHEHHUU. THUITbI XUMUYECKUX PEAKLINI B OPraHUYECKOW XUMHH.
Lemoncmpayuu. 1. Oxucnenue staHona B anpieruia. 2. KauecTBeHHbIE peaklMd Ha MHOTOATOMHbBIE
cnupthl. 3. PactBopuMOCTh peHOa B BOJIE MMpU OOBIYHOM TeMIlepaType U Mpy HarpeBaHUU.

4. Ocaxnaenue (eHona U3 pacTBopa (heHosITa HaTpUs MO JSHCTBUEM YTIEKUCIOTro rasa.

5. KauectBennsie peakiuu Ha (enon. 6. Peakmusi cepeOpsiHoro 3epkama. 7. OKHCICHHE TIFOKO3bI
ruapokcuaom menu (I1). 8. Peakius anmnvna ¢ 6poMHO# Booit. 9. KauecTBeHHas peakiusi Ha Kpaxmal.
10. Komnekuust amuHokucnot. 11. JlokazarenbcTBO Hanuyusl (YHKIHMOHAJIBHBIX TPYMI B pacTBOpax
aMUHOKHUCIOT. 12. PacTtBopenue u ocaxnenue OenkoB. 13. IlBeTHble peakiuu OenkoB. 14. ['openue
MITUYBETO Tepa U MIEPCTIHON HUTH.

Jlabopamopusie onvimsl. 1. CBoiicTBa aTUIIOBOTO criupTa. 2. CBONCTBA IIUIepUHA.
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3. CBoiicTBa ykcycHO# kucnoThl. 4. CBoiicTBa OEH30MHOM KUCIOTHI. 5.

Konumponvnana paooma Ne 2.«Kucnopoo u azomcooepicawjue opzanudeckue seuiecmea)
BobicokoMoieKy/sipHbIe BemecTBa (8 4acoB)

[lonsiTne o mnonumepax. MakpoMoyeKylsa, CTPYKTYpHOE 3BEHO, CTEIEHb I1OJIMMEPHU3ALINH,
MoHoMep. [lonmumepusanus ¥ NOIMKOHAEHCAUS KaK METOABI MOoiydeHHsl noaumepoB CoBpeMEHHbIE
MoJIMMEpHbIE MaTepuaisl. [lnacTmaccsl (MOAMAITUIICH, TOJUIIPOIIUIIEH, TOJIUCTUPO,
MOJMBUHUIIXJIOPH/I, TOJIMATUIICHTEpedTanar).

BonokHa npuponHble, HCKYCCTBEHHbIE U  cuUHTeTHuyeckue. Kayuyk nOpupoaHbIi
CUHTEeTHYECKUH. Bynkanuzanus kaydyka. PesuHa u 500HUT.

Jemoncmpayuu. 1. Koniekiuu miactmacc, 3JacTOMEPOB, BOJIOKOH. 2. ['opeHue neiyaonaa.
Jlabopamopuvie onvimel. 1. OTHOILLIEHUE CHHTETUYECKUX BOJIOKOH K pacTBOpaM KHUCJIOT U IIeJIoYei.
[TpakTuyeckas padora Ne 1. PacioznaBaHue ractmacc.

[IpakTrueckas padota Ne 2. Pacrio3HaBaHHE BOJIOKOH.

O0600menune 3HaHui Mo kKypcy Oprannyeckasi xumus (3uaca)
KonTponbHas padota 3 1o kypcy «Opranuyeckas XUMHsH

11 KJIACC
(2 u 6 Hedento; ecezo 68 u)

BemectBo (16 yacoB)
Teopernuecknue ocHOBBI XuMuu. CtpoeHue BemiectBa. CoBpeMEHHasi MOJIENb CTPOSHUS aTOMa.
DnexTpoHHas KoHburypauus aroma. OcHogHoe u 8030ydicoerHHvle cocmosanus amomos. Knaccuduxarus
XUMHAYECKHX 3JEMEHTOB (S-, P-, d-amementbl). OCOOCHHOCTH CTPOCHHSI SHEPreTUYECKHX YPOBHEH
atoMoB d-anemenToB. Ilepmonmmyeckass cucrema xumuueckux odnemeHtoB JI.M. Mennaeneesa.
Ousnueckuit cMmbica Ilepuogmueckoro 3akona /.M. MenpeneeBa. I[lpuunHbl U 3aKOHOMEPHOCTH
M3MEHEHUsI CBOMCTB 3JIEMEHTOB M MX COCIMHEHMI MO NEepHoJiaM M TpynmnaM. DJIEKTPOHHAas MpUpoja
XUMHUYECKON CBS3H. OJIEKTPOOTPHULIATEIbHOCTh. BHIbI XMMHYECKOW CBs3U (KOBaJEHTHAas, WMOHHAs,
MeTaJlJIN4ecKasi, BOJOPOAHAs) M MeXaHu3Mbl ee oOpa3zoBanus. Kpucrammmyeckue u amopdHbie
BellecTBa. THIBl KPUCTAJUIMUECKUX PELIETOK (aToMHasi, MOJIEKYJSpHAasi, MOHHAs, METaJUIMYecKas).
3aBUCUMOCTh (PU3MUECKUX CBOWCTB BEIIECTBA OT TUINA KPUCTAIMYECKOM pemeTrku. I[Ipuunnb
MHOT000pa3usi BEIIECTB.
Hemoncmpayuu. 1. Paznuunsie gopmbl [lepuognueckoir cucremsl JI. U. MenneneeBa. 2. Dddext
Tunpans. 3. [lonyueHune u nepekpucTauIU3aLMs HOANIA CBUHIA («30JI0TON JOKABY).

4. DnexTpolpOBOJHOCTh PACTBOPOB IEKTPOJIUTOB. 5. 3aBUCHUMOCTb CTENEHHM DIIEKTPOJIUTHYECKON
JUCCOLMAIMN YKCYCHOM KHCIOTHI OT paz0aBieHus pacTBopa. 6. Onpenenenne KUCIOTHOCTH CPebl pU
ITOMOIIY YHUBEPCAIBHOTO MHINKATOPA.

Jlabopartopusie onbITHL. 1. BogopoaHblii moka3aTenb

KonTpoabHas padora Ne 1 no teme «BemecTBo»

Xumuyeckue peakunu (19 yacon)

I'omorenssle u FETCPOrcHHLIC PCAKIUU. CKOpOCTI) pe€aknunu, €€ 3aBUCUMOCTDb OT PA3JIMYHBIX
(akTOpOB: MPUPOABI PEArHPYIOLIUX BEIIECTB, KOHIIEHTPALMN PEearupyroluX BEIIeCTB, TEMIIEPaTypHl,
IJIOIIAM PEAKIMOHHON ITOBEPXHOCTH, HAJIWYMs KaTalnu3aropa. Poiib KaTanu3aTopoB B INpPUPOJE H
MPOMBIIIIEHHOM Tpou3BoAcTBe. OOpaTUMOCTh peakiuid. XUMHUYECKOEe PABHOBECHE U €ro CMEILICHHE
MoJ1 JeCTBUEM pa3iNyHbIX (PaKTOPOB (KOHILIEHTpAILMsI pEeareHTOB WM MPOAYKTOB peaklMU, AaBJICHUE,
TeMIEpaTypa) [Uisl CO3JaHMsl ONTHMAJIbHBIX YCIOBHUH IPOTEKAHHUS XHMHUYECKHMX IIPOLECCOB.
Hucnepcusie cucteMbl. [lonstue o komnoupax (3omu, renu). VctunHble pacTBopbl. Peakunu B
pacTBopax >JEKTPOJIUTOB. pH pacTBOpa Kak IOKa3aTelb KHUCIOTHOCTH cpedbl. ['maponus cosen.
3HaueHune THApOJIM3a B OMOJIOTMYECKUX OOMEHHBIX mponreccax. OKUCINUTEITHHO-BOCCTAHOBUTEILHEBIE
peakuuu B IPUPOAE, MPOU3BOACTBEHHBIX MpOIECCaX W KU3HEAEATEIbHOCTH  OPraHU3MOB.
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OKHCIUTENEHO-BOCCTAHOBUTEILHBIC CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB TJIABHBIX M IMOOOYHBIX
noArpymm (Mefb, Kelie30) U HEMETANIOB: BOJOPOJa, KUCIOPOaa, TAIOTEHOB, Ccephl, a3ora, docdopa,
yriaepoaa, kpeMuus. Koppo3usi MeTayioB: BHIIBI KOPPO3HH, CIIOCOOBI 3aIlIUTHl METAJUIOB OT KOPPO3HH.
DEeKTPOIU3 pPacTBOPOB U paciuiaBoB. [IprMeHeHre 351eKTpoin3a B IPOMBIIIJICHHOCTH.

Hemoncmpayuu. 1. Tlpumepsl peaknuii HOHHOTO OOMEHa, UAYIIUX ¢ 00pa3oBaHUEM OCaJlKa, raza HWIu
BOJEL. 2. MeqHO-IIMHKOBBIN IaJIbBAHUYECKUN DJIEMEHT.

Jlabopamopuvie onvimei. 1. [lpu3Haku MPOTEKaHWS XMUMHUYECKUX PEAKIHA. 2. YCIOBUS MPOTCKAHUS
peaknuii moHHoro oOmeHa. 3. KauectBenHwle peaknuu. 4. OKHCIUTEIHHO-BOCCTAHOBHUTEIIbHBIC
peaKkiuu.

IMpakTnyeckas padora Ne 1. Pemienue kauecTBeHHbIX 3a71a4.

KonTtposbHas padora Ne 2 no TeMe « XUMUYECKHE PeaKIMU»

Heopranuveckasi xumus (12 yacos)

Knaccugukanus HeopraHu4ecKux BEILECTB.

OOmue CBOWCTBAa HEMETAIOB. XHMMHUYECKHE CBOWCTBA HEMETAIZIOB HAa MpPUMEPE TaJOTreHOB.
Hemerannpl kak TUIMYHBIE OKUCIMTENW. B3amMmonelcTBue ¢ MeTalslaMH, BOAOPOJOM M JIPYTUMU
HeMeTaiaMu. CBOMCTBa HEMETAJIJIOB KaK BoccTaHoBUTeNel. OO01ue cBoicTBa METaJlJIOB. XUMUYECKUE
CBOMCTBA METAJLIOB KaK BOCCTaHOBUTENIEH. BzanMopelicTBue METalIOB € HEMETaUIaMH, BOJIOM,
KHCIIOTaMU M pacTBopamMu coisied. MeTtaiasl B npupoje. DJIEKTPOXUMHUYECKUNM psAl HaIpsKEHUH
MetaiioB H. A. bekerosa. [lonyyenne metainos. Metanyprus. Cruiassbl.

Koppo3ust MeTayuioB Kak OKHCIMTEIbHO-BOCCTAHOBHUTENBHBIM mporecc. CrnocoObl  3amuTh
METAJIJIOB OT KOPPO3HH.

Jemoncmpayuu. 1. B3aumoneiictBue OpoMHOM BOJBI ¢ MOAUAOM Kanus. 2. B3aumoeiicTBrue amoMuHus
¢ nogoM. 3. BzaumoaeincTeue Meiu ¢ KOHIIEHTPUPOBAaHHOW a30THOW KUCIIOTOM. 4. AIIOMOTEpMUS.
Jlabopamopuvie onvimul. 1. O3HaKOMJIEHHE CO CBOMCTBAMU HEMETAJUIOB. 2. BbITeCHEHME TaJOTEHOB U3
pacTBOpoB HX coieil. 3. O3HaKOMJIEHHE CO CBOMCTBaMH METAUIOB U CIulaBoB. 4. Okpacka IUIaMEeHU
COJIIMHM METAJLJIOB.

IpakTuyeckasi padora Ne 2. [losryueHue MeJHOT0 Kynopoca.

HayuHble 0CHOBBI XUMHYECKOT0 npon3BoacTBa (10 yacon)

CkopocTb XuMHuecKol peakiuu. MaKkTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh peakiuu. OOpaTumMble
peakunn. Xumudeckoe paBHoBecwe. [Ipunnun Jle Illatense. Karamus. IIpuHUMnBl XUMUYECKOTO
IIPOM3BOJICTBA Ha NPUMEPE MPOU3BOJCTBA CEPHOM KUCIOTHI. [IpupoaHbIi ra3 U pa3BUTHE YHEPTETHKHU.
[leperonka u kpexuHr Hedtu. KokcoBanue yris. Bogoponnas sHepreTtuka. IlepcriekTuBbl pa3BUTHS
XMMHUYECKON HayKH U XMMUYECKOT0 IPOU3BOJCTBA. XUMHUS U MPoOiIeMa OXpaHbl OKpYKaroIlel cpeibl.
Hemoncmpayuu. 1. 3aBUCUMOCTb CKOPOCTH pPEaKIMM OT TPUPOABl BELIECTB Ha IpUMepe
B3aMMOJCICTBUS PAacCTBOPOB pA3IUYHBIX KHCIOT OJMHAKOBOM KOHLEHTPAallMU C OAMHAKOBBIMHU
KyCOUKaMH (IpaHyJiaMi) IUHKA U OJAMHAKOBBIX KyCOUKOB Pa3HbIX METAJIIOB (MarHus, [IMHKA, JKeJIe3a) C
pacTBOPOM COJISHOM KHUCIOTHL. 2. B3aumoneicTBHE pacTBOPOB CEPHOM KHCIOTBI C pacTBOpaMu
THOCY/b(aTa HATpUs DPA3IMYHOW KOHIEHTpaluu W TeMmieparypbl. 3. Mogenb kumsiero cios. 4.
Pa3snoxkeHne mnepokcuga BOAOPOAA C IOMOIIBIO HEOPraHMYECKHX KaTaau3aTOpOB M IPUPOTHBIX
00BEKTOB, COZIEpIKAIIIUX KaTanasy.

Jlabopamopnuie onvimoi. 1. CKOPOCTh XUMHUYECKOM PEaKIIMU.
2. XMMH4Y€ECKOE PaBHOBECHE.
KonTtpouabnas padéora Ne 3 no teme « XuMHYeCKHE CBOICTBA HEOPraHNYECKHX BElIeCTB.
OCHOBBI XMMHY€CKOI'0 IIPOU3BOACTBA.
Tema 5. Xumus B :xu3Hu u oomecrse (114acos)
Hayunsie wmetonsl mo3Hanus B XuMmuu. Vcrounmkn xumudeckod wuH(opmanuu. [lonck
uHboOpMallUM 1O Ha3BaHUAM, MJEHTU(DUKATOpaM, CTPYKTYpHbIM (opmynam. MozaenupoBaHue
XUMHUYECKHX IIPOLIECCOB U SBJICHUU, XUMUYUECKUU AHAIU3 U CUHME3 KaK METOJIbl HAYYHOTO TTO3HAHUS.
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Xumus u 3m0poBbe. JlekapcTBa, (epMeHTBHI, BHTaMUHBI, TOPMOHBI, MHUHEpPaIbHBIC BOJIBI.
[IpoGnemsl, CBA3aHHBIE C TPUMEHEHHUEM JIEKAPCTBEHHBIX MpenapaToB. Bpeanbie npuBbIUKY U (HaKTOPHI,
paspylaionme 310poBbe (KypeHHe, YnoTpeOlieHue alKoroyst, HapkoMaHus). PannonanbHOe MUTaHUE.
Tuwesvie 0obasku. OcHoBvl NUEBol XUMULL.

XuMuss B TIOBCEIHEBHOM ku3HU. Momwmue U yuctsamme cpeacrtBa. Cpeocmea 6Oopvobl ¢
ObLIMOBLIMU HACEKOMBIMU: peneiieHmyl, uHcekmuyuovl. CpeAcTBa JIMYHOW TUTHEHBI U KOCMETHKH.
[TpaBuia Ge3omacHON pabOTHI C €IKMMHU, TOPIOYMMHU U TOKCUYHBIMU BEIIECTBAMH, CPEACTBAMHU OBITOBOM

XUMHU.

XUMUS U CeNbCKOe X03HUCTBO. MUHEpaibHbIe U OpraHndeckue ynoopenus. CpeacTBa 3amuThl

pacTeHui.

Xumuss U 3Hepreruka. IIpupoaHble MCTOYHUKM YriIeBOAOpoAOB. [IpupomHbIi M IOIMYTHBIN
He(TSAHOHN ras3bl, UX cocTaB U Hcnoab3oBaHue. CocrtaB HedTu U ee nepepadorka. HedrenpoayKrsl.
OxranoBoe uucio OensuHa. OxpaHa OKpyKarolel cpelsl Mpyu HedTenepepadoTKe U TPAaHCIIOPTUPOBKE
He(PTENPOIYKTOB. ANbTEPHATUBHBIE UCTOUHUKU SHEPTUHU.

Xumus B crpoutenscTse. Llement. beron.Ilog0op onTUManbHBIX CTPOUTEIBHBIX MaTEpHATIOB B
IIPAKTUYECKON ACATEIbHOCTH YEJI0BEKa.

XuMHUS U DKOJOrus. XMMHYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH CcpeAbl M €ro IOCIEIACTBUSA.
Oxpana rugpocdepsl, 104BbI, aTMOChEpPbI, HIOPHI U (PayHbI OT XUMHUECKOTO 3arps3HEHUS

JlabopaTopHble onbIThI. 1. 3HAKOMCTBO C MUHEPAJIbHBIMU YIOOPEHUSIMU U U3YYCHUE UX CBOWCTB. 2.
Motronue cpeactaa

TEMATHYECKOE INTAHUPOBAHHUE

No Konnuectso B Tom uncne

Jl'[ Tema 4acoB ypoku | [IpakTtudeckue | KOHTPOJIbHBIC

= paboTsI paboTHI

10 kimace

1 Beenenne 1 1 — —

2 OCHOBBI OpraHHYECKON XUMHUH 7 7 — —

3 VYrieBogopo sl 15 14 — 1

4 Kucnopon- wu  a3orcoaepikariue 34 33 — 1
OpPraHUYeCKHe COCTUHCHHMS

5 BricokoMoneKkymnsipHble BEIIECTBA 8 6 2 —

6 O6oO0meHue 3HaHUM MO  KypCy 3 2 - 1
Opranuueckas XuMus
Bcero 68 63 2 3

11 knacc

1 | BemectBo 16 14 1 1
XUMHUYECKHUE PeaKIINU 19 18 1

3 Heopranuueckast XuMus 12 10 1

4 Hay4Hble OCHOBBI XMMHUYECKOTO 10 9 - 1
MIPOU3BOJICTBA

5 XUMU B )KU3HU U O0IIIECTBE 11 — — —
Bcero 68 63 2 3
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Hroro

136

126
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