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1. llosicHUTEIbHAA 3aAIUCKA

Pabouas yueOnas nporpamMma no xumuu 11 10-11 kitaccoB cocraBieHa B COOTBETCTBUU C:

- TpeboBanusiMu DeepabHOTO rOCYIapCTBEHHOIO 00pa30BaTEIbHOIO CTaHJapTa CPEIHErO
o0miero oOpa3oBaHus, YTBEPKIACHHOTO MTPUKa30M MUHHCTEPCTBA 00pa30BaHus U HAyKU Poccuiickoii
Oenepanun (o1 17 mast 2012 1. N 413) (c M”BMEHEHUSMH U JOTIOTHECHUSMU ).

Ha OCHOBE:

- IIpumepHoii OcHOBHOI 00pa3oBaTENbHON MpPOrpaMMbl CpelHEro oOIero oO0pa3oBaHUs
(omobpena pemienneM ®DenepanbHOro  y4eOHO-METOAMYECKOTO OOBEAWHEHHS 1O  00memMy
oOpazoBanwuto, TpoToKoa oT 28.06.2016 r. Ne2/16-3),

C YUETOM:

- MPUMEPHOM ITPOrpaMMbI cpeaHero odiero oopazoanus o xumuu 10 -11 kiaccer (6a30BbIi
ypoBeHnb), M.: [Ipocsenienue, asrop nporpammsl H.H. I"apa.

B coorBerctBun ¢ tpeboBanusimu OI'OC COO mesqsiMu u3ydeHHUs y4dyeOHOro mpenmMera

«Xumus» Ha 6a30BOM YPOBHE CPEHEr0 00Iero o0pa3oBaHusl ABISIOTCS:

® OCBOCHUE 3HAHMM O XMMHMYECKOM COCTAaBJAIOLIEH €CTECTBEHHO-HAy4HOW KapTHHBI MHDA,
BOXHEHIIMX XUMUUECKUX MOHATHUSAX, 3aKOHAX U TEOPUSIX;

® OBJIQJICHUE YMEHHSIMH IPUMEHSTH IMOJyYCHHBIC 3HAHUS JJIsl OOBSCHEHHS Pa3HOOOPA3HBIX
XUMHUYECKUX SIBJIEHUNW M CBOICTB BELIECTB, OLIEHKM pOJM XUMHUU B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U MOJyYEHUH HOBBIX MaTE€pHasOB;

® OBJIQJICHUE YMEHUSMHU MIPOBOAUTH HAONIOAEHNUS, IUIAHUPOBATh U BBIIOJIHATH 3KCIEPUMEHTHI,
BBIIBUTATh THUIIOTE3bl U CTPOUTH MOJEIH, MPAKTUYECKOTO HCIOIb30BAHUS XUMUYECKUX 3HAHM;
OLIEHUBATh JJOCTOBEPHOCTh €CTECTBEHHO-HAYYHOM HH(pOpMAINH;

® pa3BUTHE IIO3HABATEJbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B
mpouecce NpUOOpeTeHUs 3HAHWNW 10 XMMHMHM C HCIIOJIIB30BAHHEM Ppa3IMYHBIX HCTOYHHMKOB
uHpopMalnuu 1 HHPOPMALIMOHHBIX TEXHOJIOTHH;

® BOCIIUTaHHE YOEKIEHHOCTH B BO3ZMOXKHOCTH TO3HAHUS 3aKOHOB MPUPOJbI U UCIOJIB30BaHUS
JNOCTHKEHUM XUMUM Ha Ojaro pas3BUTHS UYEJIOBEUYECKOM IMBWIM3ALMM;, HEOOXOIWMOCTH
COTPYJHHYECTBA B IPOILIECCE COBMECTHOIO BBINOJHEHUS 3a]a4, YBa)KUTEJIBLHOIO OTHOLIEHUS K
MHEHUIO ONIMOHEHTa MpU 00CYKJIEHUHU MPOOJIEM €CTECTBEHHOHAYYHOI'O CO/IEP)KaHUs; TOTOBHOCTH K
MOPaJIbHO-ITUYECKON OLIEHKE MCIIOJIb30BAHMS HAYYHBIX JOCTH)KEHHUI, UyBCTBA OTBETCTBEHHOCTH 3a
3alIUTy OKPYKAKOLIEH CPEIbI;

® ICTI0JIb30BAHUE TPHOOPETEHHBIX 3HAHMH M yMEHUH Uil pEUIeHHs NPaKTHYECKUX 3ajaad
MOBCEJTHEBHON KM3HM, oOecreyeHus O€30MacHOCTH COOCTBEHHOH JKHM3HH, pPalMOHAIBHOTO
MIPUPOIONOIB30BaHUS U OXPAaHbI OKPYKAIOUIEH cpebl.

B nporpamMMmy BKIJIFOUEHO OCHOBHOE COZIEpKaHUE Kypca, peacrasiaeHHoe B [Ipumeproit OOIT
COO. Pabouas mporpamma obecrieueHa y4yeOHUKAMH, y4Y€OHBIMH TOCOOWSMH, BKIIFOUEHHBIMU B
¢benepanbHBIl  MepeueHb  YYEOHMKOB, PEKOMEHIOBaHHbIX MHHHUCTEPCTBOM  IPOCBELICHHS
Poccuiickoit @enepanuu K UCTIOIB30BAaHUIO B 00pa30BaTEIbHOM TIpoliecce B 00I1e00pa3oBaTeIbHbIX
yupexaeHusx. CTpyKTypHpoBaHHE Y4eOHOro Marepuana U IOCIEOBaTeIbHOCTh €ro H3y4eHHs
onpeaensercs no yueonukam B.B. Epemun, H.E. Ky3pmenko, B.M. Tepenun, B.B. Jlynun, «Xumus
10 u 11 xacce» (6a30BbIit ypoBeHb), H3naTenbeTBO «IIpocBenieHne.

[Iporpamma pa3zpaboTaHa ¢ y4eTOM aKTyaJdbHBIX 3a/l1ad BOCIHUTAHUS, OOyUYEHUS U PA3BUTHS
obyuaromuxcs, omnpeaensiembix OOII COQO; Bo3pacTHBIMH OCOOECHHOCTSAMH  y4alllUXCS H
OpUEHTHpPOBaHA Ha JOCTHXKEHHE HapsAay C MPEeIMETHBIMHU, JIHYHOCTHBIX M METanpeIMETHBIX
pe3yJIbTaTOB.

[Iporpamma peanusyeTcsi B paMKax nmpeaMeTHoi obmactu «EcTtecTBeHHBIC HAyKW». Y4eOHBIM
wianoM OOIT COO ompeneneHo cienyroliee pacnpeaeeHue 4acoB 1Mo TogaM 00ydeHHS:

10 xmacce — 35 y4eOHBIX 9acoB B roj1, | y4eOHBIN Yyac B HEJIEIIO;

11 knacc — 34 yyeOHBIX 4acoB B roj1, 1 yueOHbI yac B HENIEIO.

@®opMbl OpraHu3aluu 00y4eHHs: HHAWBUIyalIbHas, TPYIIOBasi, ppoHTaIbHAS.
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2. IMYHOCTHBIE, MeTanpeIMeTHbIE U MPeAMeTHbIE Pe3yJIbTAaThl 0CBOCHHs NMpeaMeTa « XuMHI»

Pabowas mnporpamma obecreunBaeT (OpMHUpOBAHME JIMYHOCTHBIX, METANpPEAMETHBIX U
IPEIMETHBIX Pe3yJbTaToB.

2.1. JInuHOCTHBIE pe3yJbTAaThl 0CBOEHHS NMPOrPaAaMMBbI 10 NMpeaAMeTy «XMMHS» BKIIOYAIOT
TOTOBHOCTh U CHOCOOHOCTh OOYYaIOLIUXCA K CaMOPa3BUTHIO M JIMYHOCTHOMY CaMOOIPEAEICHHUIO,
c(OPMHPOBAHHOCTh WX MOTHBALMKM K OOyYEHHIO U IIE€JICHANPABICHHON II03HABATEIbHOU
NESTeIbHOCTH, CUCTEMBbl 3HAUUMBIX COLMAIBHBIX M MEXJIMYHOCTHBIX OTHOLICHWH, LEHHOCTHO-
CMBICJIOBBIX YCTAHOBOK, OTpaXArOMUX JIMYHOCTHBIC W TPAXKIAHCKHUEC TO3MIMU B ACATCIBHOCTH,
AHTUKOPPYINIMOHHOE MHPOBO33PEHHUE, IPABOCO3HAHHUE, HKOJOTHMUYECKYIO KYIbTYpPY, CIHOCOOHOCTh
CTaBUTH LIEJH M CTPOUTH KU3HEHHBIE TUIAHBI, CTIOCOOHOCTh K OCO3HAHHIO POCCHICKOHN I'pakIaHCKOU
UJCHTUYHOCTHU B MOJUKYJIBTYPHOM COLIUYME.

JInyHOCTHBIE pe3yabTaThl B cepe OTHOMIEHUH 00ydaromuxcs kK cede, K CBOEMY 3/I0POBBIO, K
IO3HAHUIO ceO:

- OpueHTausl O0y4yaroUUXcsl Ha JAOCTHKEHHE JHMYHOTO CUYACThs, pEaU3alMI0 MO3UTUBHbBIX
KU3HCHHBIX IE€PCIIEKTUB, WHHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEAETIEHUI0, CIOCOOHOCTh CTABUTH IEJIH U CTPOUTH KU3HEHHBIC IIJIaHbL;

- TOTOBHOCTh W CIIOCOOHOCTH 00ecCneuuTh cebe W CBOUM OJHM3KUM JIOCTOWHYIO JKU3HB B
MPOLIECCE CAMOCTOSATENbHOM, TBOPUECKON U OTBETCTBEHHOU 1€ATEIHOCTH;

- TOTOBHOCTh M CHOCOOHOCTh OOYyYaromUXcs K OTCTAaMBAHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHUS, TOTOBHOCTh W CIIOCOOHOCTH BBIpa0aThIBaTh COOCTBEHHYIO MO3UIUIO TIO
OTHOIICHHUIO K OOIIECTBEHHO-MOJUTUYECKUM COOBITHSIM MPOLLIOrO0 M HACTOSILEr0 Ha OCHOBE
OCO3HaHUS U OCMBICIICHUSI UCTOPHUH, TyXOBHBIX LIEHHOCTEW U JOCTH>KEHHM HAlllel CTPaHbl;

- TOTOBHOCTh M CHOCOOHOCTh OOYYaIOUIMXCS K CAaMOPa3BUTHIO W CAaMOBOCHHTAHHUIO B
COOTBETCTBUM C OOIIEYENOBEYECKUMH IIEHHOCTSIMH M HJeallaMd TPa)xJaHCKOro OOIIecTBa,
noTpeOHOCT, B (DM3MYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATUSAX CIIOPTUBHO-03/0POBUTEIHHOM
NEeSATEIbHOCTBIO;

- IPUHATHE U pean3alus [EHHOCTEH 3J0POBOT0 M 0€30MacHOro o0pasza KU3HH, OepekHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY (PM3MYECKOMY U MCUXOJIOTHYECKOMY
3/10pOBBIO;

- HEMPUATHE BPEIHBIX MPUBBIYEK: KypeHUs, YOTPEeOICHUs aJIKOT0JIsl, HAPKOTHUKOB.

JluuHocTHBIE pe3ynbTaThl B cdepe oTHomeHui obOyuarommxcsi Kk Poccum kak k Poaune
(OteuecTBY):

- poccuiickasg WACHTUYHOCTh, CIIOCOOHOCTb K OCO3HAHHUIO POCCUNUCKON MJIEHTUYHOCTH B
MOJUKYJIBTYPHOM  COILMYME, YYBCTBO MPUYACTHOCTH K HMCTOPUKO-KYJIBTYPHOW  OOLIHOCTH
poccuiickoro Haponaa u cyap0e Poccuu, matpuoTu3M, TOTOBHOCTh K cCiykeHHto OTedecTBy, €ro
3allUTE;

- YBa)KE€HUE K CBOEMY HapOJly, YyBCTBO OTBETCTBEHHOCTH Iepe]l PoauHoM, ropaocT 3a cBoi
Kpa#, cBO PonauHy, mponuioe M HacTosllee MHOTOHAIMOHAJILHOrO Haponaa Poccum, yBakeHHE K
rocy/1apCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, THMH);

- (popMupoBaHUE yBaXXEHUs K PYCCKOMY SI3BIKY KaK roCylapCTBEHHOMY si3bIky Poccuiickoii
@denepanyy, SBISIONIEMYCS OCHOBOM POCCUHMCKOW MJIEHTUYHOCTH U IJIaBHBIM  (DakTOpoM
HAIMOHAJILHOTO CaMOOIIPEIEIICHUS;

- BOCIUTaHUE YBaXEHUS K KYJIbType, fA3bIKaM, TpaJulUsM W OOblH4asM HapoJOB,
npoxxusaromux B Poccuiickon ®@enepanuu.

JIM4HOCTHBIE pe3yNbTaThl B cepe OTHOMIEHUH OO0y4aroumxcsl K 3aKOHY, TOCYIapCTBY M K
IpaXJIaHCKOMY OOIIECTBY:

- TpaXIaHCTBEHHOCTb, TIpa)kJaHCKas MO3ULHUS AaKTUBHOIO U OTBETCTBEHHOTO YJIeHa
POCCHIICKOT0 00IIIEeCTBa, OCO3HAIOIIET0 CBOU KOHCTUTYIIMOHHBIE IIPaBa M 003aHHOCTH, YBa)KaIOLIETO
3aKOH M MPaBOINOPSIOK, OCO3HAHHO TPUHUMAIONIETO TPAJUIMOHHbIE HAI[MOHAJbHBIE W




o0I11e4eNIoBeYeCKe T'yMaHUCTUYECKHE U JEMOKPATHYECKHE IIEHHOCTH, TOTOBOTO K YYacTHUIO B
0OIIeCTBEHHO KHU3HM;

- IPU3HAHKE HEOTUYXKAAEMOCTH OCHOBHBIX IIPaB M CBOOOJ 4eI0BEKa, KOTOPHIE MPUHAIIEKAT
KOKIOMY OT pOXKJEHHUS, TOTOBHOCTb K OCYIIECTBIIGHHIO COOCTBEHHBIX NpaB M cBoOox 0Oe3
HapyLmIeHUst IpaB ¥ CBOOOJ JPYIHX JIUI], TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC MpPaBa M CBOOOJIBI
YelloBeKa M TpaXkJaHWHA COTVIACHO OOIICTIPU3HAHHBIM MPUHIUIAM M HOPMaM MEXIyHapOIHOTO
npaBa u B coorBerctBuM ¢ KoHcrurynuenn Poccuiickonn ®denepanuu, npaBoBas U IMOJIMTHYECKAs
IPaMOTHOCTb;

- MHPOBO33pEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKd U
OOIIECTBEHHON MPAKTUKH, OCHOBAaHHOE Ha JUAJIOre KYyJIbTyp, a Takke pasIudHblX (opm
OOIIECTBEHHOTO CO3HAHMSI, 0CO3HAHHE CBOETO MECTa B IMOJIUKYJILTYPHOM MHpE;

- MHTEpPUOpH3alusl LEHHOCTEH IEeMOKpAaTUU M COLUAIbHOW CONUIAPHOCTHU, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIUPOBAHHUIO OTHOIICHUH B IPYIINE WM COLMATLHON OpraHU3alu;

- TOTOBHOCTh OOYYalOIIUXCS K KOHCTPYKTUBHOMY YYacTHUIO B MPUHATHH pPELICHU,
3aTparMBalOIIMX MX TpaBa M HMHTEPEChl, B TOM YHCJIE B Pa3IMYHBIX (OpMax OOIIECTBEHHOM
camMoOpraHu3alu, CaMOyIpaBIeHUsI, OOIECTBEHHO 3HAYUMOM ESATEIbHOCTH;

- TIPUBEPKEHHOCTh HJESM HWHTEpHAIIMOHATU3MA, JAPYXKObl, paBEHCTBA, B3aMMOIOMOIIN
HApOJIOB; BOCIHMTAHUE YBAXXHUTEIHLHOTO OTHOIICHHS K HAIMOHATLHOMY JOCTOMHCTBY IIOJEH, HX
YyBCTBaM, PEITUTHO3HBIM YOCKICHUSM;

- TOTOBHOCTH OOYYarOIIMXCS MPOTHUBOCTOSATH HACOJOTHMH SKCTPEMH3Ma, HAIMOHAIHM3MA,
KceHo(poOMM;  KOppYNUMHU; JUCKPUMHUHALMKM 1O  COIMUAIBHBIM, PEJIMTHO3HBIM, PAacOBBIM,
HAI[MOHAJILHBIM MPU3HAKAM U JIPYTUM HETaTUBHBIM COLIMALHBIM SBJICHUSM.

JIMYHOCTHBIE Pe3yIAbTATHI B c(hepe OTHOMIECHUH 00YYAIOMIMXCS ¢ OKPYKAIOIIMMU JIFOJIbMU:

- HPaBCTBEHHOE CO3HAHUE U MOBEJACHUE Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX [IEHHOCTEH,
TOJIEPAaHTHOTO CO3HAHMS M MOBEJICHHS B MOJIUKYJIBTYPHOM MHPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
UAJIOT C JAPYTUMHU JIIOJbMH, JOCTUTaTh B HEM B3aUMONOHHMMAHHUSA, HAXOAWTH OOIIUE LEeNU |
COTPYIHUYATH JUIS UX JTOCTHXKEHUS;

- IPUHATUE TYMaHUCTHUECKUX [IEHHOCTEH, OCO3HAHHOE, YBAKHUTEIHLHOE U 100pOKeIaTeIbHOe
OTHOIIICHHE K APYrOMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

- CIIOCOOHOCTh K CONEPEKUBAHUIO U (HOPMUPOBAHHME MO3UTHUBHOIO OTHOIIEHHS K JIFOASM, B
TOM 4YHCJ€ K JIMIaM C OTPAaHWYCHHBIMH BO3MOXHOCTSIMH 3[0POBbS M HHBAJHIAM; OEpexHOe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUIEHHE K (PU3UYECKOMY M ICHUXOJIOTUYECKOMY 370POBBIO
IPYTUX JIO/IEH, YMEHHE OKa3bIBaTh MEPBYIO TIOMOIITH;

- ¢dopMUpOBaHHE BBIPAKEHHON B TOBEJECHUU HPABCTBEHHOW TMO3HUIMH, B TOM YHCIE
CIIOCOOHOCTH K CO3HATEIBbHOMY BBIOOPY /100pa, HPAaBCTBEHHOTO CO3HAHMS W TMOBEICHUS] HA OCHOBE
YCBOCHHMSI OOIII€YENIOBEYECKUX 1IEHHOCTEH U HPaBCTBEHHBIX UYBCTB (UECTH, J0JITa, CIIPaBeIJIMBOCTH,
MUJIOCEPUS U APYKETI00Us);

- pa3BUTHE KOMIIETEHIIMI COTPYJHHUYECTBA CO CBEPCTHUKAMH, ETHbMHU MJIAQJIIET0 BO3pacTa,
B3POCIBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJE3HOU, Y4eOHO-UCCIEA0BATEIbCKOM, TPOSKTHOM
U APYTUX BUJAX JIEATEIHHOCTH.

JIMYHOCTHBIE pe3yapTaThl B chepe OTHOMIEHWH OO0yYaromMXCsi K OKPYKAIUIEMY MHDY,
KUBOU MPUPOJE, XYAOKECTBEHHON KYIbTYPE:

- MUPOBO33pEHNE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH, 3HAUUMOCTH
HAyKH, TOTOBHOCTh K HayYHO-TEXHHYECKOMY TBOPYECTBY, BJaJIeHHE JIOCTOBEPHOW MH(pOpMaImen o
MEPEOBBIX JOCTIKEHHUSIX W OTKPBITUSX MHUPOBOW M OTCUECTBEHHOW HAayKH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U OOIIECTBa;

- TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHIO, B TOM 4YHCJIE CaMOOOpa3OBaHHIO, Ha
MPOTSDKEHUM BCEH JKU3HH; CO3HATEIbHOE OTHOILEHHE K HENPEephIBHOMY 00pa30BaHMIO KaK yCIOBHUIO
yCHenrHo mpodecCHOHATBHON U 00IIECTBEHHOM JIeATeTbHOCTH;

- DKOJIOTHYecKast KyJabTypa, OepekHOe OTHOLICHUS K POJHON 3emile, MPUPOAHBIM OoraTcTBaM
Poccun m Mupa; TOHMMaHWE BIMSHUS COIHATHLHO-D)KOHOMHUYECKHX TPOIIECCOB HA COCTOSHHE
IPUPOJHOM U COLMATIBLHOM Cpe/bl, OTBETCTBEHHOCTh 32 COCTOSTHUE IMPUPOAHBIX PECYPCOB; YMEHHUS U
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HABBIKM Pa3yMHOTO MPUPOJIONOIH30BAHMS, HETEPIMMOE OTHOIICHHWE K ACHCTBHSIM, MPUHOCSIIAM
BpE/1 SKOJIOTHH; MPUOOPETEHHE OTbITa 3KOJIOT0-HAMPABIEHHOM 1eATEIbHOCTH;

- OCTETHYECKOE OTHOIICHHUS K MHPY, TOTOBHOCTh K OICTETHYECKOMY OOYCTPOHCTBY
coOCTBEHHOTO ObITa.

JIMYHOCTHBIE Pe3yIbTATHl B Cepe OTHOIICHHA 00YJAIOIIUXCS K CEMbE U POAMTEISM, B TOM
4KCclie TOJrOTOBKA K CEMEHHON HKU3HU:

- OTBETCTBEHHOE OTHOIICHHE K CO3JaHUI0 CEMbH HA OCHOBE OCO3HAHHOTO TPHHSITHSI
IICHHOCTEH CEMENHON KH3HU,

- TOJOXHUTENbHBIM 00pa3 CceMbH, pPOIUTENLCTBA (OTIIOBCTBA W  MAaTCPUHCTBA),
HMHTEpUOpU3ALHS TPAAULIMOHHBIX CEMEWHBIX IEHHOCTEH.

JIMYHOCTHBIE Pe3yNbTaThl B chepe OTHOIICHHS 00YyJalmuXcs K TPYAY, B cepe colranbHO-
SKOHOMMYECKHUX OTHOLICHUH:

- YBaXXCHHE KO BCeM (hopMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIIUTE CBOEH COOCTBEHHOCTH,

- OCO3HaHHBIH BBIOOp Oymymied mpodeccuu Kak MyTh M CIIOCOO peanu3aiii COOCTBEHHBIX
KU3HEHHBIX TJIAHOB;

- TOTOBHOCTh OOYYarOHIMXCA K TPYIAOBOM MNPOPECCHOHANBHON JEATEIBHOCTH KaK K
BO3MOXHOCTH  y4acTUsi B PCIICHWW  JIMYHBIX,  OOIIECTBEHHBIX,  TI'OCYAApPCTBEHHBIX,
0OIIeHaIMOHATBHBIX MTPOOJIEM;

- MOTPEeOHOCTh TPYAMTHCS, YBAKCHHE K TPYAY U JIIOASIM TPyAa, TPYAOBBIM JIOCTHKCHHSIM,
NOOpPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOILIEHHWE K Pa3HBIM BHAAM TPYIOBOM
NeSTCIILHOCTH,

- TOTOBHOCTh K CaMOOOCTYXMBaHHUIO, BKJIIOYass OOY4YeHHE M BBINOJIHEHHUE JOMAIHUX
00sI3aHHOCTEH.

JInaHOoCTHBIE pe3ynbTaThl B cdepe (U3MYECKOro, MCHUXOJIOTHYECKOr0, COIMAIBHOTO U
aKaJIEeMUYECKOTro 0Jaronoayyusi 00yJaroumxcsi:

- (huznyeckoe, SMOIMOHATBHO-TICUXOJIOTHUECKOE, COIIMAIbHOE Oaromnonydyre 00yqaromuxcs
B JKM3HU 00pa3oBaTeIbHON OpPTraHW3allMd, OUIYIICHWE ACTHbMH OC30MACHOCTH W TICHXOJOTHYECKOTO
koMdopTa, HHOOPMAITMOHHOMW O€30ITaCHOCTH.

2.2. MertanpeaMeTHble  pe3yJbTaThl  BKJIIOYAIOT  OCBOCHHbIE  OOYy4YarOIIMMUCS
MEXIMPEIMETHbIE TIOHATUS U YHUBEPCAJIbHbIE yueOHbIe ACHCTBUS (PETYIATUBHBIE, T03HABATEIbHBIE,
KOMMYHHUKATHBHBIE), CIIOCOOHOCTh MX HCIIOJIb30BaHMs B [TO3HABATEIbHON M COLMANIBbHOM NMPaKTHUKE,
CaMOCTOSITEJIbHOCTh B IUIAHUPOBAHWU M OCYIIECTBICHUU Y4E€OHOW NEATEIbHOCTH U OpraHHU3aliU
y4eOHOTO COTpyJHMYECTBA C IearoraMd M CBEPCTHUKAMH, CIIOCOOHOCTh K IOCTPOEHHIO
MHIUBUAYAIbHON 00pa30BaTeIbHONW TPAEKTOPHH, BJIaJIEHUE HABBIKAMU y4e€OHO-HCCIIEI0BATENbCKOM,
IIPOEKTHOM U COLUAIBLHOMN NEATEIBHOCTH.

MeranpeamerHbie pe3yiabTaTbhl OCBOCHHSI MPOrpaMMbl 10 HpeaMery «XuUMHSD»
MPEJCTaBICHbI TPEMs IPyIIaMi YHUBEpCAJIbHBIX yueOHbIX AeicTBuil (YV /).

PerynsTuBHble yHUBEpCadbHbIE YUEOHbIE IEWCTBUS

BBIITyCKHUK HAy4UTCS:

- CAMOCTOSITENIBHO OINPENENSATh 1IN, 33aBaTh NapaMeTpbl U KPUTEPHUH, ITO0 KOTOPBIM MOKHO
ONPEIEIUTD, YTO LENIb JOCTUTHYTA;

- OLICHMBAaTb BO3MOJKHBIE TOCIJIEACTBUS JOCTHUKEHUS ITOCTABICHHON LENH B JEATEIBHOCTH,
COOCTBEHHOM KHM3HM U KU3HU OKPYXKAIOIIUX JIO/IEH,

OCHOBBIBASICh Ha COOOPa)KEHUSAX 3TUKHU U MOPAJIH;

- CTaBUTh M (POPMYTUpPOBATH COOCTBEHHBIE 33/7a4M B 0Opa30BaTEIbHOM JAEATEIBHOCTH U
KU3HEHHBIX CUTYallHsIX;

- OLICHMBAaTb peCypcbl, B TOM UYHCIE BpEeMs U JpPYrH€ HEMaTepUalbHBIE pPECYPCHI,
He0OXO0IUMBIE [T JOCTUKEHHSI IOCTaBJICHHOM LIeTH;

- BbIOMpaTh MyTh JOCTHIKEHHUS LEJIH, IUIAHUPOBaTh peIleHHe IIOCTAaBICHHBIX 3ajad,
ONTUMU3HPYS MaTEPUAIIbHBIE U HEMATEPUAJIbHBIC 3aTPATHI;




- OpraHu3oBbIBaTh A()PEKTUBHBIA TOUCK pPECypCOB, HEOOXOMUMBIX JUISI JOCTHIKCHHUS
MMOCTaBJICHHOM IIEIIH;

- COMOCTABJIATH MOJIYYCHHBIN pe3ybTaT A€ATEIbHOCTH C TOCTaBICHHOM 3apaHee 1EeIbIo.

[To3HaBaTeNbHBIC YHUBEPCAIbHBIC YUeOHbIC ACHCTBHS

BrinmyckHuk Haydures:

- UCKaTh M HaXOAMUTb OOOOIIEHHbIE CIIOCOOBI PEUICHMs 3a/lady, B TOM YHCIIE, OCYIIECTBIATh
pa3BepHYThI WHGOPMAIIMOHHBI TIOMCK ¥ CTaBUTh HAa €ro OCHOBE HOBbIE (y4eOHBIE WU
M03HABaTENbHbIC) 33/1a4H;

- KpUTUYECKH OIEHUBAaTh ¥ WHTEPIPETUPOBATH HHPOPMAIMIO C pPa3HBIX MO3UIIHH,
pacrno3HaBaTh U (PUKCHPOBATHh MPOTUBOPEUHNS B MH(OPMALIMOHHBIX HCTOUHUKAX;

- UCIOJB30BaTh Pa3lIMYHBIE MOJACIHHO-CXEMATHUYECKUE CpPEICTBA JUIsl IPEICTABICHHS
CYLIECTBEHHBIX CBSI3€i M OTHOIICHUM, a TaKXKe MPOTUBOPEUYUH, BBISBICHHBIX B MH(OPMALMOHHBIX
HMCTOYHUKAX;

- HaXOJWUTh U MPUBOAUTH KPUTHUYECKHWE apTyMEHTbl B OTHOILECHUHU JCHCTBUI U CYXIACHHI
JIPYTroro; CHOKOWHO ¥ pPa3yMHO OTHOCHUTHCA K KPUTHYECKHMM 3aMEYaHUsSM B OTHOIICHHUH
COOCTBEHHOTO CYKJIEHUS, pACCMAaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHUS;

- BBIXOJUTH 32 PAMKH y4e€OHOrOo TpeaMeTa W OCYIICCTBISATH IICJICHANIPABICHHBIM TTOUCK
BO3MOXXHOCTEH JIJIs IIMPOKOT0 MEPEHOca CPEACTB U CIIOCOOOB IEHCTBUS;

- BBICTPANBATh WHIUBUAYAIbHYIO 00pa30BaTCIIbLHYIO TPACKTOPHIO, YIUTHIBASI OTPAHUYCHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECypCHBIE OTPaHUUCHUS;

- MEHSATH U YJCPKUBAThH Pa3HbIC TIO3UINH B IIO3HABATEIIFHON JCSITCILHOCTH.

KoMMyHUKaTHBHBIC YHUBEpCAIbHbBIE YIeOHbIC IeHCTBUS

BrITTyCKHUK HAydUTCS:

- OCYIIECTBIISATH JETOBYI0 KOMMYHHKAIIUIO KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMU (KaK
BHYTpH 0Opa30BaTEIbHOW OpraHW3allMh, TaK W 3a €€ MpeleiaMu), MoAOUpaTh MMAPTHEPOB s
JIENIOBOM KOMMYHHKAIIMM HUCXOAS U3 COOOpaXCHHM pe3yabTaTUBHOCTU B3aUMOJCHUCTBUSA, a HE
JIMYHBIX CUMIIATHH;

- [IPU OCYILECTBICHUU IPYNIIOBOIM pabOThI ObITh KaK PYKOBOAUTEIEM, TAK U YJICHOM KOMAaH/IbI
B Pa3HBIX POJISIX (TEHEPaTOp UICH, KPUTUK, UCTIOTHUTEIb, BRICTYITAFOIIHMA, YKCIIEPT U T.JI.);

- KOOPJIMHUPOBATh U BBHINONHATH pPAbOTy B YCIOBUSX pealbHOrO, BUPTYATbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- pa3BepHYTO, JOTMUYHO M TOYHO WH3JaraTh CBOIO TOYKY 3pPEHHUS C HCIOJb30BAHHEM
QJICKBATHBIX (YCTHBIX M TUCBMEHHBIX ) SI3BIKOBBIX CPEJICTB;

-pacro3HaBaTh KOH()IMKTOTEHHBIE CUTYAIlMH U MPEA0TBpaIlaTh KOHPIUKTHI JO UX aKTUBHOU
(a3bl, BEICTPAUBATH JCIIOBYIO H

00pa3oBaTeNbHYI0 KOMMYHUKAIINIO, 30erast TMYHOCTHBIX OIEHOYHBIX CYXICHUU.

2.3. Ilnanupyemble mnpeiMeTHbIE Pe3yJbTAThI OCBOCHHS NPOrPaMMBbl MO MpeaMeTy
«XHuMHAD»

B pesynprare usydeHus ydeOHOro mnpenMera «XHMHUS» Ha YpPOBHE CpelHEro oOIIero
o0pa3oBaHwUs:

BoinyckHuK Ha 0230BOM YPOBHE HAYYHMTCS:

- pacKpbIBaTh Ha MPUMEPax poJjib XUMUU B (POPMUPOBAHUN COBPEMEHHOW HAyYHOW KapTHHBI
MHUpa U B IPAKTUYECKON AESITEIbHOCTH YEIIOBEKA;

- IEMOHCTPUPOBATh Ha MPHUMEpPaxX B3aUMOCBS3b MEXAY XMMHEW U JPYTMMH €CTECTBEHHBIMU
HayKaMy;

- pacKpbIBaTh Ha IIpUMEpPax MOJOKEHUS TEOPUH XUMHUUYECKOro crpoeHust A.M. bytiieposa;

- moHUMaTh ¢usndeckuit cmoica [lepuonnyeckoro 3akona /[.J1. MenneneeBa u Ha €ero OCHOBE
OOBSCHATH 3aBUCUMOCTb CBOMCTB XUMHUYECKUX

3JIEMEHTOB M 00pPa30BaHHBIX MU BEILECTB OT JIEKTPOHHOTO CTPOCHUSI aTOMOB;

- OOBSICHATH MPUYUHBI MHOTOOOpa3usi BEIIECTB HAa OCHOBE OOMIMX MpPEICTaBIeHUNH 00 WX

COCTaBE€ U CTPOCHMHY;



- TMPUMEHSATHh TNPaBHUJIA CHUCTEMATHYECKOW MEXKIyHAPOIHON HOMEHKJIATYPHI KaK CpeicTBa
pa3nuyeHus U UACHTU(UKALIMY BEIIECTB 110 UX COCTAaBY U CTPOCHUIO;

- COCTaBJIATh MOJICKYJISIPHBIE W CTPYKTYpHBIE (DOPMYJBI OpPraHMYeCKUX BEIIECTB Kak
HocuTeneil wuHQOpManMU O CTPOEHHMHM BEIECTBA, €ro CBOMCTBAX M MPUHAAJICKHOCTH K
ONPEACICHHOMY KJIACCY COCUHECHUM;

- XapaKTepu30oBaTh OpraHUYeCKHe BEIECTBA [0 COCTaBy, CTPOCHHIO M CBOMCTBawM,
yCTaHABIIMBATh TPUYUHHO-CIIC/ICTBEHHBIC CBS3U MKy JaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

- TIPUBOIUTH MPUMEPHl XUMHUYECKUX PEAKIHi, pacKpBIBAIOIIMX XapaKTepHbIE CBOMCTBA
TUTIUYHBIX TPEACTABUTENCH KIACCOB OPraHWYECKUX BEIIECTB C IETIbI0 HMX HWIACHTH(DHKAIMH |
00BsICHEHUS 00JIaCTH IPUMEHEHUS;

- IPOTHO3UPOBATh BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX pPEaKIMii Ha OCHOBE 3HAHWHA O
TUIAX XUMUYECKON CBS3HM B MOJIEKYJIaX PEareHTOB U UX PEaKLMOHHON CIIOCOOHOCTH;

- HCIIOJI30BAaTh 3HAHHMS O COCTaBE, CTPOCHHM W XHMHYECKUX CBOWMCTBAaX BEIICCTB IS
0€30MMacHOT0 MPUMEHEHUS B MPAKTUYECKOM 1eATeIbHOCTH;

- MPUBOAMTH MPUMEPHI MPAKTUIECKOTO HCIIOJIB30BAHUS MPOAYKTOB TepepaboTku HedpTu u
MIPUPOJHOTO Ta3a, BBICOKOMOJEKYJSPHBIX COCIUHEHHUH (IOJMATUIICHA, CUHTETHUYECKOTO Kayuyka,
alleTaTHOT'O BOJIOKHA);

- MPOBOJUTH OMBITHI MO PACIO3HABAHUIO OPTaHUYECKUX BEIIECTB: TIIHMIIEPUHA, YKCYCHOU
KHCIIOTHI, HETIPEICTbHBIX JKUPOB, TIIFOKO3BI, Kpaxmajia, OCJIKOB — B COCTABE IMHUIICBBIX MPOAYKTOB U
KOCMETHYECKHUX CPEJCTB;

- BJIAQJICTh TPAaBWIAMHU M TMpPHEMaMH O€30MacHON pabOThl C XUMHUYCCKHUMH BEUICCTBAMH U
1abopaTopHBIM 000PYyI0BAHUEM;

- YCTaHaBIMBATh 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEaKIMH U CMEHICHUS XUMHUYECKOTO
paBHOBECHsI OT Pa3IUYHBIX (DAKTOPOB C IIENBIO OMPEACNICHUS] ONTUMANbHBIX YCIOBUI MPOTEKAHUS
XUMHYECKHX TIPOIECCOB;

- IPUBOJIUTH IPUMEPHI THIPOTIN3a COJIEH B MOBCETHEBHOM KU3HU YEIIOBEKA;

-  TNPUBOJUTH TPHUMEPHl OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUHA B  TPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCax U KU3HEAEATEIILHOCTH OPraHU3MOB;

- PUBOANTD MPUMEPHI XUMHUSCKUAX PEAKINI, PACKPBIBAOIINX OOIINE XUMUYCCKUE CBOMCTBA
MIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJLIOB;

- TMPOBOJUTH pacUeThl HA HAXOXKICHUE MOJCKYIIpHOW (GOpPMYIIBI yIieBOJOpOaa IO
MPOJAYKTaM CTOpPaHHUS M MO €ro OTHOCUTEIbHOW IUIOTHOCTH W MACCOBBIM JIOJSIM DJIEMEHTOB,
BXOJISAIIUX B €T0 COCTaB;

- BIIQJIETh TMpaBUIaMH O€30MacHOr0 OOpaIleHUs] C EIKHUMH, TOPIOYUMHU U TOKCHYHBIMH
BEIIECTBAMH, CPEJICTBAMHU OBITOBOW XMMHH;

- OCYIIECTBIATH IMOUCK XHUMHUYECKON HHQPOpMAIMU IO Ha3BaHUAM, HUACHTHU(]UKATOpaM,
CTPYKTYpPHBIM (hOpMysIaM BEIIECTB;

- KpUTUYECKH OIEHUBATh U UHTEPIPETHPOBATH XUMUUECKYIO WH(OPMALINIO, COMEPKAIIYIOCS
B COOONICHHSIX CPEJCTB MAacCOBOW WHQOpMAIMK, pecypcax VHTepHEeTa, Hay4IHO-TIOMYJISIPHBIX
CTaThsIX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IENSIX BBIABICHHUS OLIMOOYHBIX
CyXXJeHUu u popmMupoBaHusi COOCTBEHHOU MO3UIINH;

- TPEACTABNIATH MYTH PEHICHUS TI00ATbHBIX MPOOJIEM, CTOSIIUX TMEpe]l YeIOBEYECTBOM:
IKOJIOTHYECKUX, SHEPTETUICCKHX, CHIPHEBBIX, H POJIh XUMHUHU B PEIICHUH ITUX MTPOOIIEM.

BbinyckHuk Ha 6230BOM YPOBHeE MOJIYYHT BO3MOKHOCTH HAYUHUThCSH:

- ULTIOCMPUPOBAMb HA NPUMEPAX CIAHOGIEHUE U I60I0YUI0 OP2AHUYECKOU XUMUU KAK HAYKU
HA PA3TUYHBIX UCMOPUYECKUX IMANax ee pa3eumusl,

- UCNONb306aMb MemoObl HAYYHO20 NO3HAHUS NPU GbINOJHEHUU NPOEeKMos U Y4eOHO-
UCCe008aMENbCKUX  3a0ay NO  U3VYEHUIO0 CBOUCMS, CHOcoD08 NONYYeHUs U PAcnO3HABAHUs
OpP2AHUYECKUX 6eUeCme;



- 00BACHAMb NPUPOOY U CROCOOBL 0OPA30BAHUSL XUMUYECKOU CA3U: KOBAIEHMHOU (NOJISPHOL,
HENONAPHOU), UOHHOU, MemAalIU4ecKol, B000POOHOU — C UYelbl0 ONpedeleHUs XUMUYECKOLUL
AKMUGHOCMU GeUeCme,

- YCMAHABIUBAMb 2eHeMU4eckylo C8513b MedHcOy KIACCAMU Op2aHUudecKux eeujecms Ois
000CHOBAHUSA NPUHYURUATLHOU BO3MOMCHOCIIU HNOLYYEHUS OP2AHUYECKUX COEOUHEHUU 3A0aHHO20
cocmasa u cmpoeHus;

- YCMAaHa8Iueams 83auMOCesa3U MexHcoy axmamu u meopueti, NPUYUHOU U Cledcmeuem npu
ananuze npooIeMHbIX CUMyayuil U 0OOCHOBAHUU NPUHUMAEMbIX pPeuleHUuli Ha OCHO8e XUMUYEeCKUX
SHAHUIL.

3. CoepskaHue MPOrpaMMbl y4eOHOT0 npeaMeTa « XuMHUshH)

KprI/IBOM 0003HaYEHBI JUITAKTHYCCKUEC C€AWHUIBI, COOTBETCTBYIOIINEC 6J'IOKy PE3YJIbTATOB
«BBIHyCKHI/IK MOJIYYHUT BO3BMOXKXHOCTb HAYYUTLCA .

10 xknacc

Teopust XMMHY€ECKOro CTPOCHHUSI OPraHnvYecKux coequHenuil. Ilpupoaa xumuvecknx cesasei

Opranuueckue BemiectBa. Opranuyeckas xumus. CTaHOBJIEHHE OPraHUYECKOW XHMMHUHU Kak
Haykd. Teopusi XMMHUYECKOrO0 CTPOEHHs BEUIECTB. YTIepoAHblil ckener. M3omepus. M3omepsi.
CocTostHHE AIIEKTPOHOB B aTOMe. DHEPreTHYECKUEe YPOBHH U TOJYPOBHHU. DIIEKTPOHHBIE OpOUTAIIH,
S- DJUIEKTPOHBI M p — 2UIEeKTpoHbl. CnuH 31ekTpoHa. CHapeHHbIE NIEKTPOHBI. JIEKTPOHHAS
KoHburypanus. ['padpudeckne meKTpoHHBIe (HOPMYIIBL. DISKTPOHHAS MPHUPOJIA XUMUYECKHUX CBS3EH,
I CBSA3b M cUIMa CBsi3b. MeToJ BalleHTHBIX cBs3eil. Kiaccudukanus opraHuyecKkux COeIMHEHUN.
OyHKIIMOHAIbHAS TPYyNIA.
YriaeBogopoabl

[IpenenbHble  yriaeBomopoabl (ankaHbl). Bo30yxaeHHOe COCTOSHUE aToMa YIJiepoja.
I'uOpuanzanuss aToMHBIX oOpOHUTanell. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE aJKaHOB.
l'omonoru. T'omonormyeckass pasHocTh. ['omosormueckui psan. MexayHapoaHas HOMEHKJIATypa
OpraHuyeckux BemiecTB. M3omepusi yriepogHoro ckenera. Metan. [lomydenue, duznyeckue u
XUMHUYECKHE CBOMCTBAa MeTaHa. Peakuuu 3amenieHus (TajloreHHUpOBaHHUE), IAETUIPUPOBAHUS U
n3zomepu3zanuu ankaHoB. LlenHsie peakiun. CBoOOAHbBIE pasuKaibl. ['aoreHonpon3BoIHbIE AJIKAHOB.
Kpatneie  cBssu.  HempenenbHble — yrameBomopoabl.  AnkeHbl.  CTpoeHHE  MOJIEKYIIHI,
rOMOJIOTHS,HOMEHKIATypa M H30Mepus. Sp° — ruOpumusauus.  JTeH (oTuieH). Mzomepus
YIJIEPOJHOIO  CKeJleTa M IIOJOKEHHsT JBOMHOM  cBs3M. IIpocTpaHCTBEHHass  HM30MEpPHs
(crepeomsomepust). IlomyueHne ¥ XHMHYECKHE CBOMCTBAa aJKEHOB. PeakiMu HPUCOCIMHCHUSI
(ruapupoBaHue, rajJoreHUpOBaHUEe, THIpaTallks), OKUCICHUE U MOJIMMEepHU3alu aikeHoB. [IpaBuio
MapkoBHHMKOBa. BEICOKOMOJIEKYIISIpHBIE cOeAMHEHUs. KauecTBEeHHbIE pEaKIIMY Ha IBOWHYIO CBS3b.
Aunkaauensl (IUeHOBbIE yriieBoaopoabl). M3omepus u HoMeHkiatypa. JuBunun (OyraaueHa-1,3) .
Wzomnpen  (2-metmnOyramuen-1,3). Conpsok€HHble JBOWHBIC CB3U. [lonmydeHHEe W XUMHYECKUE
CBOWCTBA aJKagueHOB. Peakuuum npucoequHEeHUs (TaJOreHUPOBAaHUSA) M HOJIMMEpHU3aLUU
aJIKa/INEeHOB.

AnkuHbl. AneTuieH (3THH) M ero romojoru. Msomepus u HoMeHKJIatypa. Meowckiaccoeas
usomepus. Sp-lubpuouzayusi. XUMHYECKUE CBOMCTBA alKWUHOB. Peakiuu mnpucoeauHeHus,
OKHCJIEHUS U TIOJMMEPU3ALIUN AIKUHOB.

Apenbl (apomaTHueckue yrieBoaopozsl). M3omepuss u HoMeHknaTypa. benson. bensonpHoe
koublo. Tomyon. M3omepus 3amMecTutTenen.

XuMu4eckue CBOWCTBa O€H305la U ero romojoros. Peakuuu 3ameneHus: (rajloreHMpoBaHUE,
HUTPOBAHUE), OKUCIIEHUE M TpUcOeAMHEHUs apeHoB. Ilectuumzapl. I'eHeTHdeckas CBsS3b apeHOB C
JIPYTUMHU YTJI€BOJOPOIaMHU.

[TpupoHble UICTOUHUKH YTiIeBoA0po10B. [Ipuponnsrii ra3. Hedte. [TomyTHbie He(TSHBIE Ta3bI.
KamenHnslii yroms.



Ilepepabotka HedTH. Ileperonka nedtu. Pekrudukanmonnas xonmonHa. bensun. Jlurpouw.
Kepocun. Kpexkunr HedrenpoaykroB. TepMuyeckuii 1 KaTaMUTHICCKUN KpeKuHTH. [Tuponms.
Kucnopoacoaepxamye oprannyeckne coeiNHeHUsI.

Kucnoponcoaepxanme oprannyeckue coearHeHus. OIHOATOMHBIE IPENENbHbIE CIUPTHI.
OyHKIMOHANbHAS TpyIa cnupToB. M3oMepuss u HOMEHKJIAaTypa CUpPTOB. MeTaHON (METHIIOBBIN
cnupT). OTaHON (OTUJIOBBIA crupT). [lepBUUYHBIN, BTOPUYHBIM W TPETHYHBIA aTOM YTJEpoja.
Bonoponnas cBA3e.

[lonyyenne wu xumudeckue cBoicTBa cnuptoB. CrnuproBoe Opoxkenue. DepMEHTHI.
Bopopoansie cBa3u. PU3H0I0IMUECKOe IEHCTBUE METAHOA U ATAaHOIA. AJIKOTOJIU3M.

MHOroaroMHble COUPTHI. DTHICHIVIMKOIb U TIULUEPUH. XUMUYECKHE CBOMCTBA IPEAEIbHBIX
MHOT0aTOMHBIX cIMpTOB. KauecTBeHHas peakiys Ha MHOTOaTOMHBIE CIIUPTHI.

®deHoubl. ApoMaTUYeCKHe CIUPTHI. XUMHYECKHe CBOCTBa (peHosa. KauecTBeHHas peakius Ha
(deno.

Kap6ouunsusie coenunenus. KapOonunbHas rpynma. AnpaerugHas rpynna. AJbIETHIIBL.
Keronsl. I30Mepus 1 HOMEHKIATypa.

[lonyyenne M XuMMHUUYECKHE CBOMCTBA albIErHI0B. Peakuuy OKHCIIEHHS W IPHUCOCIUHEHUS
anpJiern1oB. KauecTBeHHbIE peakiuy Ha ajlbJeT /bl

Kap6onoBeie  kucnotel. KapOokcunbHas rpynna (kapOokcorpymma). W3omepuss u
HOMEHKJIAaTypa KapOOHOBBIX KHCIOT. OIHOOCHOBHBIE IIpe/eibHble KapOOHOBBIE KHUCIJIOTHI.
[lonydyeHne OIHOOCHOBHBIX TMPEICIbHBIX KApOOHOBBIX  KUCJIOT. XHUMHYECKHE CBOMCTBA
OJIHOOCHOBHBIX IPEAEIbHBIX KapOOHOBBIX KHCIOT. MypaBbHHAsl KHCIOTa. YKCYCHas KHUCIOTA.
AneraTebl.

Crnoxunble 3¢upsl u xupsl. Homenkmarypa. [lomydeHne, XUMHUECKHE CBOMCTBA CIIOKHBIX
a¢upos. Peakmus arepudukanuu. Illemounoit ruaponn3 cioxHoro shupa (OMbUICHHE).

XKupsl. TBepabie xKUpHL, KUAKUE KUPbl. CHHTETHUECKHE MOIOIINE CPEICTBA.

VYrneBonbl. Monocaxapunel. I'oko3a. @pykroza. Onurocaxapusl. Jucaxapuasl. Caxapo3sa.

[Tonucaxapunpl. Kpaxman. ['nukoren. Peakuus nonukonaeHcauuu. KauecTBeHHas peakuus Ha
kpaxmai. Llemtronosa. Auerunuestono3a. Kiaccudukanus BOJOKOH.

A3oTcozepkaliie opraHn4eckie CoeInHEHUsI.

A3oTcoaepikalue OpraHnyecKue coequHeHns. AMUHbL. AMUHOrpynna. AHuiauH. [lonydenue u
XMMHYECKHE CBOMCTBA aHWIMHA. AMUHOKHUCIOTHL F30Mepus 1 HOMEHKIarypa. bUnonaspHbeIid HOH.
[lentuanas (amunnas) rpynna. [lentugnas (amuaHas) cBsi3b. XUMUYECKHE CBOMCTBAa aMUHOKHUCIIOT.
Ilerrtuael. Ilomunentuael. I mumud.

benku. Ctpyktypa OenkoBoil MOJEKYJbl (IepBUYHAS, BTOPUYHAS, TPETUYHAS, YETBEPTUYHAS).
XuMu4ueckue cBoicTBa 0enkoB. JleHaryparus u ruposin3 6enkoB. [[BeTHbIe peakiiuyu Ha OENKH.

A3orcozepkame rerepouukiandeckue coeauHeHus. [lupunmn. ITuppon. Ilupumuaus.
[TypuH. A30THCTBIE OCHOBAHHUS.

Hyxneunoseie kucnotsl. Hykneoruasl. KomriemeHTapHbI€ a30TUCThIE OCHOBAHUS.

XuMUA U 300pOBbE YesnoBeka. DapMakoIoruieckas XuMusi.

Xumusd noJIMMepoB

[Tonumepsl. Crenens nonumepusanuu. Monomep. CtpykTypHOe 3BeHO. TepmoriacTHUHbIE
nonuMepsl. Ctepeoperynsipabie onumepsl. [lomustunen. [Honunponunen. [lonurerpadTopaTusnex.
TepmopeaktuBHble nonuMepsl. DeHomopopmanbiaeruanbie cMoibl. Ilnactmaccel. deHomacTsl.
Awmunomnactel. [lenormactel. [lpuponserii kayuyk. Pesuna. D00HuUT. CUHTETHYECKHE KaydyKH.
Cunrernueckue BosiokHa. Kanpon. JlaBcaH.

JdemMoHcTpanuu

e OGpa3iibl OpraHMYECKUX BEIIECTB U MaTepuanoB. Moenu MosieKysl OpraHu4ecKuX BEIECTB

e OTHOIIIEHHE aJIKaHOB K KHCIIOTaM, IleJo4YaM, pacTBOpY MepMaHraHata Kajius U OpOMHOM
BOJIE.

e Mojenu MOJeKysl roMoJyioroB U u3omepoB. IloiydeHue aneruneHa KapOUIHBIM CIHOCOOOM.
BsaumopeiicTBue amerusieHa ¢ pacTBOPOM IepMaHraHaTa Kaiausi U OpomHOW Bojou. [openue



alleTwieHa. Pa3nokeHue Kaydyka TpU HarpeBaHUM M HCIBITaHHUE MPOJYKTOB Pa3JIOKECHHUS.
3HAKOMCTBO ¢ 00pa3iaM KayqyKoB.
ebenzon kak pacrBoputens. ['openue Oen3ona. OTHomeHHe OeH307a K OpOMHOW BoOIE W
pacTBopy nepmanranata Kanusi. OKHCICHHE TOIyoJa
¢ PacTBOpeHNE B alleTOHE Pa3IMYHBIX OPTaHMYECKUX BEIIECTB.
e OOpa31bl MOIOIIMX U YHUCTAIIMX CPEICTB.
e OOpa31pl IACTMACC, CHHTETUYECKUX KaydyKOB M CHHTETUYECKHX BOJIOKOH.
JlaGopaTopHbIe ONBITHI.
W3zrorosneHre MoJiesiell MOJICKYIT YIIIEBOAOPOIOB
O3HakomiieHHE ¢ 00pa3lamu MPOAYKTOB HedTenepepaboTKu
Oxkwuciienne MeTaHajs (dTaHans) okcuaoM cepeopa (1).
OxwuciieHue MeTaHajs (3TaHais ) TUAPOKCHIOM Meau (2)
PacTBOpHMOCTB KHPOB, JOKa3aTEIBCTBO UX HENMPEACTHHOIO XapaKTepa, OMBUICHUE KHPOB.
CpaBHeHHE CBOMCTB MblJIa U CHHTETUYECKUX MOOIIUX CPEJCTB
CBOICTBA TITIIOKO3bI KaK aJIbJICTHI0CITUPTA.
B3anmoneiictBrue caxapo3sl ¢ THAPOKCUIOM KaJIbLIMS.
[TpuroroBieHre KpaxXxMaJILHOTO KIICHCTEpa U B3aUMOJICHCTBUE C HOJIOM.
10. 'maponu3 Kpaxmaiia.
11. O3HakomIIeHHE ¢ 00pa3liaMK IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH.
12. IIBeTHBIE peakuy Ha OCNKH
13. CpoiicTBa KampoHa.
IpakTuyeckue paéoThl
1. «[Tony4yeHne 3TUIICHA ¥ OIBITHI C HUMY.
2. «[Tomyuenne u cBOHCTBa KAPOOHOBBIX KUCIOTY.
3. «PernieHune SKCIIepUMEHTANBHBIX 33]1a4 Ha PAcIO3HABAHHE OPIaHUYECKHUX BEIIECCTBY.
4. «Pacnio3HaBaHUE TIACTMACC M BOJIOKOH).

CoNoO~wWNE

11 knace
Teopernyeckne 0CHOBBI XUMHUH

Baxneifime XuMHYECKHE TOHSATUS M 3aKOHBI. XHWMHUYECKHH JJIEMEHT. ATOMHBIA HOMED.
Maccosoe uncio. Hykmunasl. Pagunonykinasl. M30Tomnst.

3aKOH COXpAaHEHHs MacChl BEUIECTB. 3aKOH COXpaHEHUs U MpeBpalleHus sHepruu. [ledext
Mmacchl. [leproauueckuii 3akoH. DneKkTpoHHas kKoHpurypamus. ['padudeckas snexkTpoHHas popmyia.
PacnipenencHue 37€KTPOHOB B aToMax JJIEMEHTOB MalbIX M OOJNBIIMX TEPHOMAOB, s-, P-, d- u T —
aneMeHThl. JlaHTaHoMzbl. AKTHHOMIBI. VCKyCCTBEHHO TIIONY4EHHBIE 3JIEMEHTHI. BaleHTHOCTB.
BanenTHBIE BO3MOXKHOCTH aTOMOB. BOoioOpoiHBIE COETMHEHUS.

Crpoenue BemectBa. MoHHas cBs3b. KoBaseHTHas (MOisipHass M HEMOJSpHAs) CBA3b.
OnektpoHHas Gopmyna. Metainyeckas cBsi3b. BomopoHas cBs3b.

I'uGpuau3anys aTOMHBIX OpOUTATICH.

Kpucrannel: aroMHbIE, MOJNEKYISIpHbIE, HOHHBIE, METAJUTMUECKHUE. DJIeMEeHTapHas suehKa.

[Momumopdusm. Ilomumopdusie Moaudukanuu. Asmorponus. HM3omepus. T'omosnorus.
XUMUYECKUN CUHTES.

Xumnyeckue peakiiii. OKUCIUTEIBHO — BOCCTAHOBUTEIIBHBIE PEAKIIMH. Peakiuu pa3inoxeHus,
COEMHEHUS, 3aMeIlleHns, oOMeHa. DK30TepMHUECKHE U dHAOTEpMUUYECKUe peakiuu. OOpaTtuMble U
HeoOpaTumble peakuuu. TertoBoi ¢ ¢ekt peakuuu. 3akoH ['ecca. Tepmoxumuyeckre ypaBHEHHS.
Tennora o6pazoBanus. Temnnora cropanus.

CKopocTh XMMUYECKOW peaklMH. AKTUBHUPOBAHHBIM KOMIUIEKC. 3aKOH AECHCTBYIOIIUX Macc.
Kunernueckoe ypaBHEHUE pEeaKIIUH.

Karanus. Karanuzarop. Uaru6urop. 'oMoreHHslil u rereporenHslii karaaus. Katanutuueckue
peakuun. Xumudeckoe paBHoBecue. [Ipunmun Jle Ilarenve. PactBopsl. JlMcnepcHbIE CHCTEMBI.
I'pyboaucnepcHble cucTeMbl (Cy3MeH3UH U dMyJbcuH). KosmonaHsle pacTBOpHI (30511). A3pO30JIH.
CrocoObl  BBIp@KEHHS KOHIIGHTpAallMM pacTBOpoB. MoisipHas KOHIEHTpauus (MOJSPHOCTB).

10



DNeKTpOoNUTBL.  DNeKkTpoiuThueckas  auccouuanuss. Crenenb  nucconumanuu.  KoHcraHTa
nuccornanuu. BogopoaHslii moka3atenb. Peaknmuu moHHOro oOMeHa. ['maponm3 opraHuyecKux
BeuiecTB. ['uaponus coneil. DIEKTPOXUMHUUECKHUE PeaKUU. ['allbBaHUYECKUI 3JIEMEHT. DJIEKTPOJIBI.
Anon. Karoxn. Axkkymynarop. TOIIMBHBIMA  3J€MEHT. ODJEKTpOXUMHUA. PsAn  crangapTHBIX
NMEKTPOAHBIX NoTeHUuuanoB. CranpapTHble YycioBusa. CTaHAApTHBIA BOJOPOJHBIM IMOTEHLMA.
Koppo3uss meramnoB. Xumuueckas M OSJIEKTPOXMMHYECKAsh KOPPO3MUsSA. OJEKTPOJIM3 BOJHBIX
pacTBOpOB U PacIlIaBOB.
Heopranuueckasi xummusi

Metamnel. CiocoObl monmyueHus: MeTauioB. Jlerkue u TsokEnple MeTaUIbl. JIerKommaBkue u
TyroriaBkue Metauibl. Metaunueckue sneMeHThl A-u b-rpynmn. Menps. Husk. Tutan. Xpow.
XKenezo. Hukens. [Tnaruna. Crasel. Jlerupyromue no6aBku. Y€pHeie MeTamibl. [[BeTHBIC MeTaIbI.
Uyryn. Cranb. JlerupoBannbie cranu. OKcuapl U rugpokcuabl MetaimnoB. Hemeramnwl. [Ipocteie
BelecTBa — HeMmeTawbl. Yraepon. Kpemuwmii. Azor. ®ocdop. Kucnmopon. Cepa. drop. Xiop.
Kucnorueie oxcunel. Kucnopoxaconepxamue kuciorel. CepHas KucioTa. A30THasg KHUCIOTA.
BonopoaHsie coetuHEHUsT HEMETAJLIOB.

['eneTnyeckasi CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB.
XUMHUA U )KU3Hb

XyUMHUYECKasi MPOMBINUIEHHOCTb. XHUMHYECKass TEXHOJIOTHS. XHUMHUKO-TEXHOJIOTHYECKHE
MIPUHIIMITE TIPOMBIIUICHHOTO MOJIy4eHUsT METaIOB. XuMus B ObITy. [IponykTel nmutanus. bertoBast
xumusa. Otaenounsle MaTepuanbl. JlekapCcTBEHHbIE Hpenaparbl. JKOJIOTMYECKUH MOHHUTOPHHT.
[IpenenbHO AOMYyCTUMBIE KOHIIEHTPALUH.
JdeMoHcTpanum.
Mopenu HOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX U METAUNIMYECKUX KPUCTAIUTMYECKUX PEHIETOK.
Monenu MOeKy H30MEPOB ¥ TOMOJIOIOB
PaznuuHble TUIIBI XUMUYECKUX PEAKLIUM, BUIEOONBITHl O OPraHUYECKONW XUMUHU.
OO0pa3ipl METaIIOB U UX COEIMHEHUH, CIIJIaBOB.
B3anMopeiicTBre METauIOB ¢ KUCIOPOIOM, KUCIOTaMH, BOJIOH.
Jloka3zaTenbCcTBO aM(POTEPHOCTH AIFOMUHHUS U €r0 TUIPOKCUIA.
B3aumopeiicTBue Menu M JKene3a € KHUCIOPOJOM; B3aUMOJEHCTBHE MEOU U JKele3a ¢
KHCIIOTaMH (CepHasi, COJsHas).
[Tonyuenue runpokcuoB meau (1) u xpoma (1), okcuga menu.
B3anmMopeiicTBre OKCHUIOB ¥ THAPOKCHIOB METAJUIOB C KHCIIOTaMHU.
JlokazaTtenbcTBO amdorepHocTH coequHeHui xpoma(1ll)
OO0pa31bl HeMeTaIoB.
Monenu KpUCTaNIMYECKUX PEMIETOK anMasa U rpadura.
[Tonyyenune aMmmHaka 1 XJI0pOBOJOPO/A, PACTBOPEHUE UX B BOJE, 1I0KA3aTEIBCTBO KHUCIOTHO-
OCHOBHBIX CBOMCTB 3THX BEILIECTB.

e (xuraHue yriis U cepbl B KHCIOpPOJE, ONpeAeNieHUE XHMHUYECKUX CBOWCTB MPOJIYKTOB
cropanusi. BzaumopelictBue ¢ MeIbH0  KOHILIGHTPUPOBAaHHOM  CEPHOM  KHCIIOTHI,
KOHILEHTPHUPOBAHHOM U pa30aBI€HHON a30THON KUCIIOTHI.

e  OOpasisl CpesICTB OBITOBOM XUMHH, HHCTPYKIIUHU TIO UX TIPUMEHEHHIO.

JlaGopaTopHbIe ONBITHI.

1. U3zydenwue BIHSHUS pa3TUYHBIX (PaKTOPOB HA CKOPOCTh XUMUYECKUX PEAKITUN

2. OmpepneneHue peakluy Cpeibl YHUBEPCATbHBIM UHIUKATOPOM.

3. Tmmpomms coneii.

IIpakTnyeckune padoTsl

1. TlpuroroBieHue pacTBOPOB C 33JAHHON MOJISIPHON KOHIIEHTpAIHE».

2. Pemienue 3KCepUMEHTANBHBIX 33/1a4 10 TeMe «MeTauib

3. Pemenne skcriepuMeHTANBHBIX — 3a1a4 1o Teme «HemeTambiy
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4, TemaTHYECKOE IJIAHUPOBAHHUE y‘lCﬁHOFO npeamera «XHMHSA» C onpeacaeHueM OCHOBHBIX BH/10B A€ATC/IbLHOCTH

10 kaace (35 yacoB)

ConepxaHue 1o Temam

XapakTeprCcTUKa OCHOBHBIX BHJIOB I€ATEILHOCTY YUCHHKA (Ha ypOBHE Y4eOHBIX
JICUCTBUI)

Pazgea Ne 1. Teopusi XuMHU4eCKOro CTpoeHusi Opranudeckux coequneHuii. llpupona xummnyecknx cpsizei (3 4)

IIpeamer wu  3HaueHue
CrpykrypHass Teopus

OpPraHUYEeCKOW  XHUMHH.
OpPraHUYECKUX COEAMHEHUIL.
W3omepust. M3omepbl.  DHeprernyeckue YpOBHU U
HOJIYypPOBHU. OJEKTpPOHHblE opOuTamu. S u P —
OnexTpoHbl. CnuH a1ekTpoHa. CrapeHHbIE 3JIEKTPOHBI.
DNeKTpOHHAas KOH(pUrypauus. I'paduueckue
aJIeKTpoHHBIE (opMynbl. CUrMa M MH - CBA3H. MeTon
BaJICHTHBIX CcBsA3ei. OyHKIMOHAIbHAS TPYIIIA.

OOBACHATH, TOYEMY OPTaHUYECKYI0 XHMHIO BBIACIHIIN B OTACIBHBIN pa3fes XUMHH.
[lepeuncnsiTh OCHOBHBIC MPEANOCHUIKA BO3HHKHOBEHHS TEOPHH XHUMHUYECKOTO
cTpoeHusi. PaznuuaTh TpW OCHOBHBIX THIIA YIJIEPOJHOTO CKEJIeTa: Pa3BETBIEHHBIMH,
HEpPa3BETBJICHHBIM U HuKIMYeckuil. OnpenensaTe HaJIM4ue aTOMOB YIjepoJia, BOIOpoa
U XJIOpa B OPraHMYECKUX BEIIECTBaX. Pa3nuyaTh MOHATHS «QJIEKTPOHHAS 000JI0UKa» U
«QIIEKTpOHHAs opOuTanmby. M300pakaTb dIEKTPOHHBIE KOH(QUTYpalMd aTOMOB
DJIEMEHTOB 1-r0 W 2-TO TEpPHOAOB C TOMOUIBIO AIIEKTPOHHBIX M TpaPuuecKux
ANIEKTPOHHBIX (Qopmysl. OOBACHATH MEXaHU3M O00pa30BaHMs MU OCOOCHHOCTU G- U T-
cBsizeil. OnpenensaTs NMPUHAICKHOCTh OPTraHUYECKOTO BEHIECTBA K TOMY WM HHOMY
KJIaccy 1o CTPYKTYpHOH dopmyre.

Paznen Ne 2. YraeBoaopoas! (9 4)

OCHOBHBIE  KJIACCBI ~ OPTaHUYECKHUX COECUHEHU.
[IpenenbHble yriaeBonopoas! (aynkaHbl). Bo30yxnéHHoe
COCTOSIHME aToMma yriepoaa. 'mOpuauszanys aTOMHBIX
opburaneii. ['omonoru. I'omonormyeckass pazHOCTb.
I'omonornueckuii psa. MexnyHapoaHas HOMEHKIIATypa
OpraHMYecKux BemiecTB. M3oMepuss  yriepoaHoro
ckenera. Peakuuu 3amerieHus (rajJoreHupoBaHHE),
JNeTUPUPOBAHMS, H30MEpU3aluu ankaHoB. llemHble
peakuuu. CBoOonHble paaukansl.  HempenenbHbie
YTIEBOAOPOAbl. DTUIIEHOBBIE YITIEBOAOPOIbL. M3oMepus
MOJIOKEHUsL  JBOMHOM  cBA3U.  [IpocTpaHcTBEHHAs
nzomepust (crepeo-uzomepusi). Peakiuu npucoeuHeHUs
(ruppupoBaHMe,  TaJOr€HUPOBAHHE,  THIpATAIMs),
OKHCJIEHUS U TOJMMEpPU3allUY aJIKEHOB. AIIETUJIICHOBbIE

OOBACHATH MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ aJIkaHOB Ha OCHOBE MPEJCTABICHUN O
rudpuan3any opobuTanei atoma yriaepoaa. M3roraBiuBaTh MOJENN MOJEKYJ alKaHOB,
PYKOBOJICTBYSICh T€OPHEH XMMHUYECKOIO CTPOEHHsI OpraHMYecKHux BemiecTB. OTinyarh
TOMOJIOTH OT H30MepoB. HaspiBaTh ankaHbl IO MEXIYHAPOJAHOW HOMEHKIATYpeE.
CocTaBnsATh ypaBHEHUS XMMHMYECKMX PEAKIUH, XapaKTepU3YIOIUX XUMHUYECKUE
CBOIiCTBa MeTaHa W €ro romojyioroB. Pemarb pacu€THble 3aJaud Ha BBIBOJ (HhOPMYIIbI
opranundeckoro BeuiectBa. OOBICHATH MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl 3TUIIEHA
Ha OCHOBE MPEJCTABICHUN 0 THOPUIN3ALMN aTOMHBIX opoutaneil yrnepoaa. M3o0paxaTth
CTPYKTYpPHBIE (POPMYIIbI AIKEHOB M UX M30MEPOB, Ha3bIBATh AJIKEHBI 110 MEXTyHAPOIHOM
HOMEHKJIAType, COCTaBIATh (OPMYJIIbI AJIKEHOB MO UX Ha3BaHUSIM.

CocTaBisATh ypaBHEHUS XHMHUYECKHX PEAKIMH, XapaKTepU3YIOIUX XUMHUYECKUE
cBoiicTBa anmkeHoB. [Tomydars sTrieH. Jloka3piBaTh HEMPEASNbHBIA XapaKTep STHUIICHA C
MIOMOIIIBI0 KAa4eCTBEHHOM peakUuud Ha KpaTHble CBs3U. COCTaBIATh ypaBHEHHS
XUMHAYECKUX PEaKIMi, XapaKTepU3YIIIUX HENPENENbHbIA XapakTep aJKaJueHOB.
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YTJIEBOJIOPOBI. Peakiuu npucoeuHeHus, OKUCICHUS 1
MOJIMMEPU3ALIUU AJIKUHOB. ApomaTtuyeckue
YTJIEBOJIOPO/IBI.

KonTpoabHasi padora Nel mo teme «Yri1€BOA0OPOIAbD).

OOBSACHATh SP-THOPUAM3ALUIO U TPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJIBI alleTUIICHA,
Ha3pIBaTh TOMOJIOTH aleTHJEHa II0 MEXIYHApOJHOW HOMEHKIATYpe, COCTaBIIAThH
YPaBHEHHSI PEAKIIMI, XapaKTEPU3YIOIINX XUMHUUECKUE CBOMCTBA alleTHIICHA.

OOBSACHATH IEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI O€H3071a.
N3o0paxkatrh CTPYKTYpHYIO hopMyiTy OeH3051a IBYyMsI CIIOCOOaMu.

OOBsACHATH, KaK CBOICTBA O€H30J1a O0YCIIOBIEHBI CTPOCHHUEM €TO MOJICKYJIBI.

CocTaBisTh YpaBHEHUS PEAKIIUH, XapaKTEPU3YIOIIUX XUMHUECKUE CBOWMCTBA OEH30J1a U
€ro rOMOJIOTOB.

Paznen Ne 3. Kuciiopoacoaep:kamue opranudeckne coequnenus (11 )

Kucnoponcoaepxaiue opraHM4ecKHE€  COEIUHEHUS.
OpHoaTOMHBIE NpenenbHble COUPThl. DYHKIMOHAIbHAS
rpynna cnupToB. MeTaHo (METUIIOBBIN CIUPT). DTAHOI
(@tmnoBbIit  cniupT).  [lepBUYHBIA, BTOPUYHBIA W
TPETUUYHBIM aTrombl yriaepoaa. Bopoponnas cBsi3b.
CnuproBoe 6poxxenue. @epmenTsl. Bogopoansie cs3u.
AnkoronusM. MHOroaTOMHBIE CIIUPThL. DTUIIEHTIIUKOJIb.
I'minepun. KauecTBeHHasl peakiusi HA MHOIOATOMHBIE
cnupthl.  DEHOIBI. ApomMatuyeckue  CHUPTHI.
KayectBenHast peakuus Ha ¢eHon. KapOoHuibHbIe
coenquHenus. KapOonunbHas rpynna. AmbaerugHas
rpynna. Ansaeruasl. Keronsl. Peaknuu okxucieHus u
MPUCOEANHEHNs anblerunoB. KauecTBeHHbIE peakiuu
Ha anpaeruasl. KapOoHoBsle kucinotel. KapOokcuibHas
rpynna (kapookcorpynna). OJHOOCHOBHbIE TIPEEIbHbBIE
KapOOHOBBIE KMCIOTEL. MypaBbHHAs KUCIOTA. YKCyCHas

kucnota. Aneratel. Crnoxsble 3¢upbl.  Peakmus
srepudukanmu. [{enounoil ruapoan3 cioxxkHOro 3¢hupa
(ombutenue).  Kupbl.  CHHTETHYECKHE  MOIOIIHE
cpeacrea.  YriueBoiael. Monocaxapuasl.  [roko3sa.
Opyxkro3a. Onurocaxapuasl. [lucaxapuasl. Caxapo3sa.
[Tonmncaxapuasl.  Kpaxman.  I'mukoren.  Peaxmus

ITOJIMKOHACHCAIIUH. KauectBennas PpCaKug Ha Kpaxmall.

N3o0paxars 00myr0 (HopMylry OJHOATOMHBIX NPEISIBbHBIX CHUPTOB. OOBSICHSITH
o0Opa3oBaHue BOJOPOJHOM CBsA3M MU €€ BIUSHME Ha (U3MUYECKHe CBOMCTBA CIIUPTOB.
CocTaBisTh CTPYKTYpHBIE (OPMYJIBI CIIUPTOB M MX HM30MEPOB, HA3BIBATH CIIUPTHI IO
MEXyHApOAHON HOMeHKIaType. OOBACHATh 3aBUCUMOCTb CBOMCTB CIIUPTOB OT HATMYUS
¢yuknuonansHoU rpynnel (-OH). CocTaBisTh ypaBHEHUs peaklMid, XapaKTepU3YIOIINX
CBOWCTBA CHUPTOB M HX IpPUMEHEHHE. XapaKTepu30BaTh (DPU3MOJIOTMYECKOE JeHCTBUE
MeTaHoja U 3dTaHona. COCTaBIIATh ypaBHEHUS pEaKLM, XapaKTEpPU3YIOIIMX CBOWCTBA
MHOTOaTOMHBIX CIIMPTOB, U TPOBOJUTH KAa4ECTBEHHYIO DPEAKIMI0 HAa MHOIOaTOMHBIE
cnuptbl. OOBSACHATH 3aBUCHUMOCTh CBOMICTB (p€HOJIa OT CTPOEHHUS €ro MOJEKYJIbI,
B3aMMHOE BJIMSHHE aTOMOB B MoJieKyJie Ha mpumepe ¢eHona. CocTaBisTh ypaBHEHUS
peaxkiui, XapakTepu3YIIUX XUMHYecKHe cBoicTBa (eHosna. CocTaBisTh (OpPMYJIbI
MU30MEPOB ¥ TOMOJIOTOB QJIBJETUJIOB U HAa3bIBaTh UX IO MEXIYHAPOIHON HOMEHKIATYPE.
OOBSICHIATh 3aBUCUMOCTb CBOMCTB aJbJIETMJIOB OT CTPOEHUS HX (YHKIHMOHAIbHOU
rpynnsl. [IpoBoaNTE KayeCTBEHHbIE peakUMM Ha anbaeruabl. COCTaBIATh ypaBHEHHS
peaxiui, XapakTepU3yIoIUX CBOWCTBA anbAeruaoB. CocTaBisTh GOPMYIIbl HU30MEPOB U
rOMOJIOTOB KapOOHOBBIX KHCJOT M Ha3blBaTh HUX IO MEXIYHapOJHOM HOMEHKJAType.
OOBSICHIATh 3aBUCUMOCTb CBOMCTB KapOOHOBBIX KHUCJOT OT HANW4Ms (PYHKIIMOHAIbHON
rpynnsl  (-COOH). CoctaBisiTh ypaBHEHMsI peakiMid, XapaKTepH3YIOLINX CBOWCTBA
KapOOHOBBIX KUCIOT. [loydaTs yKCYCHYIO KHCIOTY M JIOKa3bIBaTh, YTO 3TO BELIECTBO
OTHOCHUTCS K KJaccy KUCJIOT. OTiMuaTh MypaBbUHYIO KHCIIOTY OT YKCYCHOW C TOMOUIBIO
xumMuueckux peaknuil. CocTaBisATh ypaBHEHUsS peakuuil stepuduxanuu. OObIACHATDH
Ouonornueckyro poib xHpoB. CoOnromaTe mnpaBuia 0e30MacHOrO OOpalleHus co
cpencTBaMu ObITOBOM XUMUU. OOBACHATH OMOJIOTHYECKYIO POJIb IIOKO3bI. [IpakTryecku
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Lennrono3a. AneTHLemnoaosa. Knaccudukanmst
BOJIOKOH.

JOKa3bIBaTh HANTM4YKE (DYHKIMOHAIBHBIX TPYIII B MOJIEKYJIE [JIFOKO3BI.

OOBSICHSTH, KaK CBOMCTBA caxapo3bl CBSA3aHbBI C HATMYNEM (PYHKIIMOHAIBHBIX TPYIII B €€
MOJIEKyJle, M Ha3blBaThb O0OJacTH NpuUMeHeHHus caxapo3bl. COCTaBIATH ypaBHEHUS
peakiuii, XapaKTepU3YIOIIUX CBOMCTBAa caxapo3bl. COCTABIATh ypPaBHEHHS pPEAKIUN
TUAPOJIM3a KpaxMala U MOJMKOHACHCAIUM MOHOcaxapuaoB. [IpoBoIUTh KaueCTBEHHYIO
peaklMIo Ha KpaxmaJl.

Pazgea Ne 4. Azorcoaep:kamue opranndeckue coequuenus (7 4)

A3oTcojiepkalie opraHu4ecKrue COCMHEHUs. AMUHBI.
AmuHorpymnmna. AHWINH. AMHUHOKHUCIIOTHI. BUnosisipHbIil
noH. llentugnas (amupnasg) rpynma. Ilentugnas
(amupanas) cBsa3p. [lenruapl. TlomumenTtuael. ['nunmH.
benku. Crtpykrypa OEIKOBOH MOJCKYNbl (TIEpPBUYHAS,
BTOpUYHAS, TPETHYHAs, YeTBepTUYHAs). JleHaTypauus u
runponu3 OenkoB. llBeTHble peaknuu Ha Oenkwu.
ITpomesKyTOYHAS aTTEeCTALMS.

CocTaBnaTh ypaBHEHUS peaKUil, XapaKTEPU3YIOLUX CBONCTBA aMHHOB.

OOBACHATH 3aBUCUMOCTh CBOMCTB aMUHOKHUCIOT OT CTPOCHMSI UX (PYHKIHMOHAIBbHBIX
rpyni. Ha3plBaTh aMMHOKHMCIIOTHI IO MEKIYHAPOAHOW HOMEHKJIATYPE M COCTABIIATH
YPaBHEHHUsl DPEaKLMH, XapaKTEPU3YIOIIHUX UX CBOMICTBA.

OOBsACHATH OMOJIOTUYECKYIO POJIb OEJIKOB U UX IpeBpalleHuii B opranusme. [IpoBoauth
LBETHbIE peakiuu Ha Oenku. OOBACHATh OMOJOIMUYECKYIO POJIb HYKICHHOBBIX KHCIOT.
[Tonp30BaTbCsI HMHCTPYKLIMEN K JIEKAPCTBEHHBIM IIpEIIapaTaM.

Paznen Ne 5. Xumus nojanmepos (S 4)

[Tomumepsl. Crenens noauMepusanuud. MoHoMep.
CtpykTypHOE 3BEHO. TepMOIUIACTUYHBIE TOJIUMEPHI.

CrepeoperyiisipHbie MIOJINMEPBI. [Tonumepuslie
MaTepuabl. [TonuaTHnex. [TonumnponuieH.
[TnactMaccsl. @DeHOoIIacThI. AMMHOIIIACTHI.

[lenomnactel. [lpupoansiii kayuyk. Pe3umna. D00HUT.
Cunretnueckne Kaydykd. CHHTETHMUECKHE BOJIOKHA.
Kampos.

IIpakTnyeckas padora Ne 1 «PacnosHaBanme
IJIACTMACC».

IIpakTnyeckas padora Ne 2 «PacnosHaBanme
BOJIOKOHY.

3anuchiBaTh YpaBHEHUS pEaKIHMi MOTUMEpU3alMH. 3aluChiBaTh ypaBHEHUS peakiui
MOJIMKOHACHCAIMU. Pacmo3HaBaTh opraHUYecKre BEIIECTBA, HCIIOJIb3Ys Ka4eCTBEHHBIE
peaxiuu

11 kiaace

Pa3nesn Ne 1. Teoperuueckue ocHOBBI xumuu (17 1)

ATOMBI, MOJICKYJIbI, BEIIECTBA. XUMHYECKHI SJIEMEHT.
Crpoenue aroma. XuUMHUYECKas CBs3b. ArperaTHble

[lepeuncnars BaKHEWIIME XapPAaKTEPUCTUKU XHUMHYECKOro »sjeMeHTa. (CoCTaBisATh
rpaduueckue >MeKTpoHHbIE (Gopmynbl a3oTa, (ocdopa, KUCIOpOAa U Cephbl, a TaKKe
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cocTosiHus BemecTB. [leproanuecknii 3aKkoH. PacTBOpBL.
DnexTpoiauTHyecKas aucconuanus. Peakuun MOHHOTO
oOMeHa. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUU.
Karanutuueckue peaxuuu. DneKTponu3. Psn
CTaHIApTHBIX 3IEKTPOIHBIX MOTEHIUAJIOB.
Crangaptaeie  ycnoBus. CTaHIapTHBIA BOJOPOJHBII
anektpon. Kopposus MeramioB. Xumuueckas H
ANEKTPOXUMHUYECKAST KOPPO3UsL. DIEKTPOIIU3.

II. p. Nel. Pemienne 3xcnepMMeHTAIbHBIX 33124 110
TeMme ""XumMuyeckune peakuum''.

KonTpoabnasi pa6ora Ne 1 no teme «Teoperuueckue
OCHOBBI XUMM .

XapaKTepU30BaTh U3MEHEHHs PAIUyCOB aTOMOB XMMHUYECKHUX 3JIEMEHTOB I10 IIEpUOJaM U
A-rpynnaMm nepuoguueckoil Tabnuipl. OOBSICHATH MEXaHU3M 00pa3oBaHHMS HMOHHOW U
KOBQJIECHTHOM CBSI3M U OCOOCHHOCTHM  (PU3MUECKUX CBOICTB MOHHBIX M KOBAJICHTHBIX
COCIMHEHUN.

CocTaBisaTh 3JIEKTPOHHbIE (OPMYIBI MOJIEKYJ KOBAIEHTHBIX coeiAnHeHHH. OObICHATh
MEXaHU3M 00pa30BaHUs BOAOPOTHOW W METAITMUECKOMN CBSi3el U 3aBUCHMOCTH CBOHCTB
BEIIECTBA OT BUAA XUMHUYECKOH CBsA3U. OOBSICHATH NPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI OPTaHHYECKUX U HEOPIaHMYECKUX COCIMHEHUN C IIOMOLIBbIO NPEACTABICHUN O
rubpuauzanuu opoutaneil. OOBACHATh 3aBUCUMOCTh CBOICTB BeIIECTBAa OT TUIA €ro
KpucTaJmmueckod  pemérku. OOBACHATHP  NPUYMHBI ~ MHOrOOOpa3usi  BEIIECTB.
[TepeuncnsaTh NpU3HAKU, IO KOTOPHIM KJIACCU(PULUPYIOT XUMUUYECKUE PEAKIIHH.
OOBSICHATH CYIIHOCTh XMMMUYECKOH peakuuu. XapaKTepu30BaTb CBOMCTBA pa3IUYHbIX
BHUJIOB JUCIEPCHBIX CUCTEM, YKa3blBaTh IIPUYMHBI KOArYJSILIMKM KOJUIOMJOB M 3HAYEHUE
9TOrO sIBJICHMs. Pemarte 3aayu Ha IPUTOTOBIEHUE PACTBOPA ONPEAECIEHHON MOJIIPHON
KOHIIEHTpalUuu. ['0TOBUTH pacTBOp 3aJaHHOW MOJIApHON KOHUEHTpauuu. OObICHATH,
MOYEMY paCTBOPHI BEUIECTB C MOHHOM M KOBAJICHTHOM MOJSAPHOW CBA3BIO MPOBOIAT
anekTpudeckuil Tok. Onpenenars pH cpeasl ¢ NOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA.
OOBSICHATH C TO3ULMI TEOPUU  INEKTPOJUTUYECKOW JAUCCOLMALMU  CYIIHOCTh
XMMHUYECKUX PEAKLUH, NpoTeKaromux B BOAHOM cpene. CoCTaBiATh NOJIHBIE U
COKpall€HHbIE HWOHHBIE YPAaBHEHMS PEaKLMM, XapaKTepU3YIOIIHX OCHOBHBIE CBOWCTBA
BAOXHEHMIINX KJIACCOB HEOPraHWYECKUX COeAUHEHMH. OIpenensaTh peakuuio Cpeabl
pactBopa conu B Bojie. COCTaBISTh ypaBHEHHUS PEAaKIUil TMAPOJIN3a OpPraHUYecKHX U
Heopranmueckux BemecTB. OOBSICHATh MPUHLIMIT pabOTHl TaJlbBAHMUECKOTO 3JIEMEHTA.
OOBsICHATH, KaK YCTPOEH CTaHIApTHBIA BOAOPOJHBIA 31eKkTpos. llomb3oBaThes psigom
CTaHJAPTHBIX IEKTPOAHBIX NOTEHIHAIOB. COCTaBIATh CyMMAapHbIE YPaBHEHUS peaKkLnuii
HIIEKTPOJIN3A.

Pa3nen Ne 2. Heopranuueckasi xumus (6 1)

Knaccudukanmuss Heopranmdeckux BemiecTB. [IpocTsie
BellleCTBa Hemetaibl. [Ipoctele BemecrBa —
Metaiutbl. du3ndeckne cBoiicTBa MeTaioB. CIuTaBbL.
XUMHUYECKUE CBOKMCTBA METAJUIOB. MeTalibl B PUPOJIE.
[Tonyuyenue metamios. Meramuryprus.

Xapaktepu3oBaTh OOIME CBOWCTBA HEMETANIOB W PAa3bsiCHATH HMX HAa OCHOBE
MPEJICTABICHU O CTPOeHWU aroma. HaspiBaTh 007acTH TPUMEHEHHUS BaKHEUITUX
HEMETaJUIOB.  XapaKTepHu30BaTh CBOWCTBA  BBICIIMX  OKCHJOB HEMETAUIOB U
KHUCIIOPOJICOACPKAIINX KUCIOT, COCTABISATh YPAaBHEHHUS COOTBETCTBYIOUIUX PEAKIUN U
OOBSICHATH UX B CBETE MPEJICTABIICHUI 00 OKHCIUTEILHO-BOCCTAHOBUTEIHHBIX PEAKIIHSIX
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IL. p. Ne2. «Ilosry4yeHre MeTHOTO KyIIOPOCay.

U DJIEKTPOJIUTHYECKON AMCCOIMaIK. XapaKTepu3oBaTh OOIIME CBOMCTBA METAJJIOB U
pPa3bACHATL HMX Ha OCHOBE TMPEJACTaBICHUM O CTPOCHUM AaTOMOB METaJIOB,
METAJJIMYECKON CBSI3U M METAJTMYECKON KPUCTAJUIMUECKOl pemérke. MitocTpupoBarh
pUMepaMu CIOCOOBI TIONyYEHUsT METAJIOB. XapaKTepu30BaTh XUMHUUYECKUE CBOMCTBA
MetaiioB IA—IIA rpynnm v amOMUHHS, COCTAaBJISATh COOTBETCTBYIOIIME YpaBHEHUS
peakuii. OOBACHATH 0COOEHHOCTH CTPOCHHSI aTOMOB XMMHUYECKUX AJIEMEHTOB b-rpymmn
nepuoauyeckot cucrembl [[. . MenaeneeBa. CocTaBiATh ypaBHEHHUsI pPEaKIIHid,
XapaKkTEepU3YIOLIUX CBOIMCTBA MU, IIMHKA, TUTaHa, Xpoma, xeies3a. [Ipencka3biBaTh
CBOIiCTBa cmuiaBa, 3Hast ero coctaB. OOBICHATh, KaK U3MEHSIOTCS CBOMCTBA OKCHUIOB U
TUAPOKCHUJIOB METANIOB 10 MepuojaM u A-TpynmnaM MNepUOTUYECKON TaOIHIIBI.
OOBSICHSTH, KaK U3MEHSIOTCSI CBOMCTBA OKCUIOB U THAPOKCUIOB XUMHUYECKOTO dJIEMEHTa
C TIOBBIIICHUEM CTETICHU OKUCJICHUS €r0 aToMa. 3aluChiBaTh B MOJICKYJISIPHOM U HOHHOM
BUJE YpaBHEHHUS XHUMUYECKUX pEaKUUH, XapaKTEePHU3YIOIIUX KUCIOTHO-OCHOBHBIE
CBOMCTBA OKCHJIOB M THJIPOKCHIOB METAJIOB, & TAK)KE DKCIIEPUMEHTAIBHO JI0KAa3bIBATh
HAJIM4YUEe STUX CBOMCTB. Pacmo3HaBaTh KaTHOHBI COJEH C MOMOIIBIO KAauyeCTBEHHBIX

peakuui

CocTaBiaATh  ypaBHEHUsT XUMUYECKHUX  pEAKIUH, OTpakaroUuX  B3aUMOCBA3b
HCOPTaHUYCCKUX H OpPraHu4YCCKUX BCIICCTB, OOBICHATL MX Ha OCHOBE TCOpHUUn
AIIEKTPOJIUTUYECKOW  AMCCOIMAIMM U TpeACTaBIeHUH 00  OKHCIUTENIbHO-

BOCCTAHOBUTCIIBHBIX HPOLECCax. HpaKTI/IIIGCKI/I pacro3HaBaTb BCHIECCTBA C IMOMOIIBIO
Ka4CCTBCHHBIX peaKHI/Iﬁ Ha aHWOHBEI.

Pa3zgen Ne 3. Ha

YHbIE€ OCHOBBI XHMHY€ECKOro npoussojacraa (6 1)

Bpems B xumun. CKOpOCTb XMMMUYECKHX PEAKIU.
XuMudeckoe paBHOBecME M (AKTOpbl, Ha HEro
Biaudomye.  HayyHele  OpUHOUOBI  OpraHU3aLUU
XUMHYECKOTO ITPOU3BOJICTBA.

Heds. [Tpupoanslii ra3 u sHepreTuka.
IIpome:xxyTouHast aTTecTanus.

CocTaBnsITh ypaBHEHHUS] XUMHYECKHX PEAKIIMH, OTHOCSIIMXCSA K OMPEAeNEHHOMY THITY.
OOBSICHATH BIUSHUE KOHIIGHTpAallMii peareHTOB Ha CKOPOCTb T'OMOTE€HHBIX U
reTeporeHHbIx peakiuii. OOBSACHATh BIUSHHE Pa3NUYHBIX (AKTOPOB HA CKOPOCTh
XUMHUYECKOU pCaKknuu, a TakKXKE€ 3HAYCHHUEC IMPUMCHCHUSA KaTaJlIu3aTOpPOB U I/IHFI/I6I/ITOp0B
Ha npakTuke. OOBACHATH BIMSHUE W3MEHEHHUS KOHIICHTPAIIMH OJHOTO M3 Pearupyromux
BCIICCTB, TEMIICpAaTypbl W AaBJICHHUA Ha CMCIICHHE XHUMHUYCCKOI0O PaBHOBECHA.
XapakTepu3oBarh OOIIME MPHHIMIBI W JKOJOTHYECKHE MPOOIEMbl XUMHUYECKOTO
IMPOMU3BOJCTBA. Hpe)ICTaBJ'ISITB IMyTH PCUICHUA I100aJIbHBIX HpO6J’IeM, CTOAINUX TMEPE
YeJI0OBEYECTBOM: IKOJIIOTUYECKUX, SJHEPTETUUECKUX, CHIPhEBBIX, U POJIb XUMUU B PEIICHUN
TUX mpobsieM. XapakTepu3oBaTh cocTaB He(dTH, crtocoObl e€ mepepadoTku. OOBICHITH
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oTnuyre OeH3MHa NPSAMOI ePEeroHKU OT KPEKUHT - OEH3UHA.

Pa3nea Ne 4. Xumus u sku3Hb (5 4)

Xumus TTUIIH. JlekapcTBeHHBIE CpelcTBa.
Kocmernueckne u mapdromepHsie cpenactBa. beiToBas
XxuMHsd. XUMHS B CEIbCKOM XO3gicTBE. XHUMHS B
CTPOUTENBCTBE. «3eJICHas XUMHUS.

XapakTepu30BaTh OMOJOTHYECKYIO POJIb PA3IMYHBIX MUTATEIHHBIX BellecTB. [[puBOANTH
OpUMEphl MPOJAYKTOB, OOratbIX TEMU WIM HHBIMU TMPUPOJHBIMU BEIIECTBAMHU.
XapakTepu3oBaTh pa3IUYHbIE HHTPEAMECHTHI, BXOJSIIME B COCTAB BaXXHEUIIUX
MPOJYKTOB MHUTAHUA, UCIONb3yd MHPOPMAIUMIO O COCTaBE MPOJYKTa, pa3MEIIEHHYIO Ha
stukeTke. (OcCBaMBaTh HOPMBI IKOJIOTUYECKOTO U 0e30MacHoro oOpameHus C
JIEKapCTBEHHBIMU  TpemapaTamu. [lpomaranaupoBaTh 3I0pOBBIA  00pa3  >KU3HM.
JleMOHCTpUpOBaTh TOHMMAaHUE POJIM BAXKHEHIIMX TPYNN JIEKAPCTBEHHBIX CPEJCTB.
Paccyxxnath 0 Bpene ankoroisi, KypeHus, O HEJOIYCTUMOCTH HapKOTHUYECKUX CPEACTB.
Pasnmuyarh opraHndeckue U OCHOBHBIC MUHEpaIbHBIC (a30THBIC, KaTUitHbIE, (hOCPOPHBIC)
ynoopenusi. OmnHChIBaTh XWMUYECKHE pEaKUWHU, JeKallue B OCHOBE IMOJIyYEHUs
M3y4aeMbIX BEHIeCTB. XapaKTepru30BaTh CBOMCTBA THIICA, U3BECTH, IIEMEHTAa U OETOHA U
obnactb ux mnpuMeHeHHs. ONMCHIBaTh XHMMHUYECKHE pEaKlMH, JIeKallhue B OCHOBE
MOJIy4eHUs M3ydaembix BemiecTB. OmpenensiTe TOHATHE «‘3elieHass”  XUMUS.
XapakTepu3oBaTh OOIIME TPUHIUIBL <«3ENeHOW» XuMHUH. Paccyxmarb o pucke
3arpsi3HEHUST OKPYXKAIOMIEH Cpenbl TPU  HWCIOJB30BAHMM MHOTUX TPaJAUIIMOHHBIX
TexHonoruil. [lpeAcTaBnaTe MyTH pelIeHUs TIOOATBHBIX MPOOJIeM, CTOSIIUX Tepea
YEeJI0BEUYECTBOM: IKOJIOTHYECKUX, SHEPTETUUECKUX, CHIPHEBBIX U POJIb XUMHUU B PEIICHUU
ATHUX MpoOJIEM.
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