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PaGouasn nporpaMma coCTraBJ/JIcHa HA OCHOBE CJCAYIOIIUX JOKYMCHTOB:

1. ®eaepanbHoTO 3aK0HA OT 29 nexadbpst 2012r. No273-D3 «O6 o6pa3zoBaHuy B
Poccuiickoit @enepanun» (C UBMEHEHUSIMU U IOTIOTHEHUSMM).

2. ®enepaabHOTO rOCYIapCTBEHHOTO 00pPa30BaTEIbHOTO CTAHIAPTa CPETHETO
obmrero oopazoBanwsi, yTB. mpukazoM MunoopHayku Poccun ot 17.05.2012 Ne
413 (c UBMEHEHUSIMU U JOTIOJIHEHUSIMU ).

3. IIpuka3za MunuctepcTBa npocsenieHus Poccuiickoit @eaepanuu ot 26.06.2025
Ne 495 «O06 yTBepxkaeHnn GeaepaabHOTO IepeuHs YIeOHUKOB, TOMYIIEHHBIX

K UCIIOJIb30BAHUIO MPU PEANH3ALUN UMEIOIINX TOCYIapCTBEHHYIO aKKPEAUTALINIO
00pa30BaTeNbHBIX MPOTPaMM HauaIbHOTO OOIIET0, OCHOBHOT'O OOIIET0, CPETHETO
o011ero 06pa3oBaHusl OPraHU3AIMSIME, OCYIIECTBIIIOMUMU 00Pa30BATENbHYIO
NEeSATEIbHOCTb, U YCTAHOBJIEHUH MPEJEIBHOTO CPOKA UCIIOIb30BAHUS
UCKJIFOUEHHBIX YYEOHUKOB U pa3pabOTaHHBIX B KOMIUIEKTE C HUMH YYEOHBIX
OoCOOMiA.

4. Yueonoro miana MOY Cremacckoit COII umenu I'epos CoBerckoro Coro3a
A.C. I'pumnna Ha 2025-2026 y4ueOHbIi r0J, YTBEP>KICHHOTO MPUKA30M JUPEKTOPA
mkoJsl, mpukas Nel68ot 01.09.2025.

5. O0pazoBaTenbHOM TporpaMMbl cpeiHero ooIero oopazosanuss MOY
Cremacckoit COILl umenn I'epos Coserckoro Coroza A.C. ['pummna.

6.Canurapubix mpaBuin CII  2.4.3648-20 «CaHUTapHO-3MIUIEMHOJIOTHYECKUE
TpeOOBaHMs K OpraHU3ALMIM BOCIUTAHUA M OOy4YEHUSs, OTAbIXa U 03JI0POBJICHUSA
JeTel M MOJIOEKW»,  YTBEPKACHHBIX  MOCTaHOBJIEHUWEM  ['JaBHOrO
roCyJapCTBEHHOTO caHuTapHOro Bpadya Poccuiickonn @enepanun ot 28.09.2020 Ne
28 (manee — CII 2.4.3648-20).

7.Cannrapubix mpaBwi U HopMm CanlluHa 1.2.3685-21 «I'mruennueckue
HOPMAaTUBBI M TPeOOBaHUSA K oOecleueHu0 0e30nmacHOCTH U (MIH) O€3BpEIHOCTH
JUIsL YelloBeKa (aKTOpPOB Cpelbl OOUTAHUS», YTBEPKIACHHBIX IOCTAHOBICHUEM
['maBHOrO TOCYIapCTBEHHOTO CaHUTAPHOro Bpada Poccuiickor denepaunu OT
28.01.2021 Ne 2 (manee — CanlluH 1.2.3685-21).

8.DenepanpHOl pabouel MporpaMMbl CpEeTHETO OOIIET0 00pa30BaHUs « XUMHUSI)

(6azoBbIii ypoBenb) s 10-11 kmaccoB oOpa3oBaTeIbHBIX opraHu3anuii. MockBa
-2025 rog.

[Iporpamma opueHTHpOBaHA Ha UCIIOIb30BaHUE yueOHnKa: Xumus. 10 kiacc.
bazoBeiii ypoenb. Yueonuk. ®I'OC. ABtopsr: ['abpuensu O.C., Octpoymon U.T'.,
CnankoB C.A. 2024r.



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
yuebHoro mpeamera «XuMus» B 00pa3oBaTeNbHBIX Opranu3anusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICIIEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM JTAallOM peaM3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
mporpaMme MO0 XHMUU € YYETOM CHelM(PUKM HAYKH XUMHUH, €€ 3HA4YCHHS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI M YeJIOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJEHCTBYS C APYTHMMH €CTECTBEHHBIMU HAayKaMH, XUMHS CTajia
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEeM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XuMUs»  SABIAIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor xumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBI 3HAHWW NPU U3yYCHUHU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XuUMus» cQopMUpoBaHa B MpOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHmyeckol XUMHUH TNOJYy4arOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXXKHEWINIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT NOHMUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPaKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHUH, TOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 33/1ad. B 1enoM copepkanue yueOHOro
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBIEHHOCTb CBONCTB BEIIECTB HMX COCTAaBOM U
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEUYMII MEXIAy HOBBIMH (DaKTaMHM U  TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke NpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCaJbHBIX Y4eOHBIX JEHCTBMI, HUMEIONMX 0a30Bo€ 3HAUCHUE MJIs
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HAETCA (HOPMUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IpeMETa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMH LEJISAMH W3Y4YEHHUS IPEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIIEH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUSA, PYHIAMEHTAIbHbBIE 3aKOHBl U TEOPUHU XHMHHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMUS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero ooluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHWsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HAaO0OpOM 3HaHUM, a (YHKUMOHAJIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSMH aKTHBHOT'O INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanrtanusi 00yJaromMxcsl K yCIOBUSIM TUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX [UIsl MPUOOPETEHUsl OIbITa AEATENbHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CHOCOOHOCTEH 00YJaroMIMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(OPMAIIUU XUMHUYECKOTO COJEP KAHUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HAOI0AaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOeXIEHHOCTH B T'yYMaHUCTUYECKOU
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOUIIEHUS K TPHUPOJE U CBOEMY 3/I0pPOBbIO, a TaKKe MPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeIMETHON obsactu «EcTecTBeHHO-HAay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUsI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10J10keHUSA. CTPYKTYpHBbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o kiacCU(pUKAMU OpraHudeckux BemiecTB. HomeHkiatypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaruyeckas) W TPUBUAIbHBIC Ha3BaHUS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpPraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHMYECKUX BEUIECTB, HAOIIOJEHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBjIeHue, 0OOyTJIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W d3TaH —
NPOCTEUIINE TMPEICTABUTENN QJIKAaHOB: (PU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMeIleHUss M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U NPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THIPUPOBAHUS, TaJOTEHUPOBAHUS, TUIApATAllMU, OKHUCIEHUS U
NOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMUECKUHN psil. ALlEeTUIICH
— MpPOCTEHIINNA TMpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHME U XMMHUYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYYEHUE U NMPUMEHEHHE. Tomnyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIY YIVIEBOAOPOJAAMH, NPUHAAIEKAIIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hepts» u  «VYromp», MOACIUPOBAHWE  MOJIEKYJ  YIIEBOAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYCHHE STUJICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérurle 3amaqn.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MIIM MPOIYKTa PEaKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB MIIM IPOAYKTOB PEAKITHH).

Kucsiopoacoaep:xaiye oprannyeckue coe{nHeHus

[IpenenbHble OMHOATOMHBIE CIHHUPTHL. MeETaHOA M 3TAHON: CTPOCHHE,
¢uznyeckue U XHWMUYECKHME CBOMCTBA (pEaKIUM C aKTUBHBIMH MeETaJllaMH,
raJIOTeHOBOJIOPOIAMH, TOpPEHHUE), TMpUMEHEeHHe. BoaopomHbie CBSI3UM MEXKIY
MOJIEKyJIaMH CIIUPTOB. JlelicTBHe MeTaHOJa U STaHOJIa Ha OpraHU3M YeJIOBEeKa.

MHoroaromMHble  CIUPTBHL.  ODTUIEHIJUKONb M  TJIMLUEPUH: CTPOCHHE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIETIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
Opranu3Mm uenoBeka. [[puMeHenne ruiepraa u dTUICHTITUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpneruapl U KemoHvl. DopMalbIeru]l, aueTAIbJETUI: CTPOEHHE,
busznyecKkne U XUMUYECKHE CBOMCTBa (peakIMHu OKHCIECHUS W BOCCTAHOBIICHUS,

KaueCTBEHHbIE PEAKIMH ), IOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHas W
YKCYCHasl KHCIIOTBI: CTpOeHHEe, (prU3MUecKue U XUMUYECKUEe CBOMCTBa (CBOMCTBA,
o0miue Juisl Kjacca KUCIOT, PEaKIUsl 3Tepu(pUKaluu), MOJIyYeHne U IPUMEHEHHE.
CreapuHOBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mblila Kak COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KuciaoT. [‘maponus
cioxHBIX 2GupoB. XKupsel. ['maponus xupos. [Ipumenenne xxupoB. buonorunueckas
POJIb JKUPOB.

VYrneBonpl: coctaB, kiaccuuUKalUs ~ yrieBojoB  (MOHO-, JHU- U
nonucaxapuibl). ['roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe U XMMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C



ruapokcuaom meau(Il), okucnenne ammmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHME TJIOKO3bI), HAXOXKJIEHHUE B TMPUPOJE, NMPUMEHEHHUE,
ononornyeckas poiib. Potocunre3. pykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHUE Kpaxmania U
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPalllCHUMN:
MpOBE/ICHNE, HAOJIOJICHUE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcugoMm Meau(Il)), MHOroaTroMHbBIX CHUPTOB (B3aMMOJICHCTBHE TIIMIIEPUHA C
rugapokcugom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3ammomeicTBHE Kpaxmana C HOJOM),
MPOBE/ICHHE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncienss 1Mo YpaBHEHHMIO XHWMHYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB WX MPOJAYKTOB PEAKIINH ).

A30TcozeprKallie OPraHu4eCcKUe COCTUHEHUSI.

AMMHOKHCIIOTHI Kak am(OTepHbIE OpraHuueckue coequHeHus. Ousnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHA W TPETUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCIKOB:
THIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKH.

DKCIEpUMEHTAIbHbIE METOJIbl M3YyYECHHUS BEHIECTB W MX MPEBpaICHUN:
HaOJII0JICHUE U ONMCAHKUE JIEMOHCTPAIIMOHHBIX OMBITOB: JeHATypalus OCIKOB MpHU
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJISIPHBbIE COeINHEHNS

OCHOBHBIE TOHSITUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AINU, CPEIHSSI MOJICKYIsIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUM —
MOJMMEPU3ALMS U TTOJIMKOHIEHCALIHS.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHS BEIIECTB M HX MpEeBpallCHUN:
O3HaKOMJIEHUE C 00pa3laMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUIS OTACJIBHBIX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IHKIIA.



OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOPHs, aHAIM3, CUHTE3, KiIaccuukaiys, mepuoaudHOCTh, HAOIIOICHUE,
U3MEpEHHe, IKCIIEPUMEHT, MOJICTHPOBAHHE.

dwusuka: MaTepus, DOHEPrus, Macca, aroM, OJJIGKTPOH, MOJIEKYIIa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE
BEIIeCTBa, (PU3MUECKHUE BETUUMUHBI U SMHUIIBI X U3MEPEHHUSL.

buonorus: kierka, opranusMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
doTocuHTE3, OWOJIOTMYECKH AaKTHUBHBIC BelIecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(hepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIbI, TIOJIE3HBIC MCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAllMOHAIBLHOTO THTAHUS,
MOTOIIIME CPEJICTBA, JIEKAPCTBEHHBIC M KOCMETUYECCKHUE MpeTnapaThl, MaTepraibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

IHINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA IPOI'PAMMBI 110
XMMHUNU HA BA3OBOM YPOBHE CPEJAHEI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHS
oOy4JaromuMHUCs TporpaMM CpeAaHero oOmero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeJMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM  Jis
pa3pabOTKH TIIAHUPYEMBIX PE3yJbTaTOB OCBOSHHUS MPOTPaMM CPEIHET0 OOIIero
00pa3oBaHus SIBJSIETCS CUCTEMHO-AESATEIbHOCTHBIN TTOAXOI.

B COOTBETCTBUM C CHUCTEMHO-ACSITEILHOCTHBIM TMOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o01iero oOpa3oBaHus BBIJCICHBI CIIEIYIOIINE COCTABIISIOIINE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHUUCKOW TpaKAaHCKOM HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICIICHHIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINKN 0a30BON HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIUXCSi PYKOBOJCTBOBATHCS B CBOECH
JEATEIIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHM, MPUCYIIUMHU I€I0CTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIM4KUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
LETU U CTPOUTH KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHS TpeaMeTa «XHUMHS» JOCTUTalTCS B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C



TYMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMHU
U HaealaMd POCCHUUCKOTO TPAKIAHCKOTO OOIIecTBa, MPUHSATBIMH B OOIIECTBE
HOpMaMU U TpaBWIaMH  TMOBEIEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CaMOPA3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAXKAIOT
c(OPMHPOBAHHOCTh OMbBITA IO3HABATEILHON M TIPAKTUYCCKON JACSITCIBHOCTH
00ydJaromuxcs 1Mo peaanu3aiy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIC B
YaCTH:

1) rpamIaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTAaBICHUs] O COLMAJBbHBIX HOpPMax M TNpaBUJiaX MEXKJIUMYHOCTHBIX
OTHOILICHHUI B KOJUUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIIBHOCTH TMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1au, BHIITOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHUKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YU€OHOU AESITEIBHOCTH;

2) NIaTPUOTHYECKOTO BOCTIUTAHMS:

IIECHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAaydYHOMY HaCJIEIUI0
OTEUYECTBEHHOW XUMUHU;

YBOXEHUSI K MPOIECCY TBOpPUECTBA B 00JIACTU TEOPUU MU MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHUS HAYKU €CTh PE3yIbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpEeCa M TMO3HABATEJbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOIIEM
aHanu3e WH(POpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMHH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SIBIICHUSMH,
Y MPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE TMOBEACHUE M TMOCTYINKH CBOMX TOBapHIIEH ¢
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHWE MOCJIEACTBUU 3THUX
MOCTYTKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHMUS LEHHOCTEH 3J0pOoBOTO M Oe3omacHoro olpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 370POBBIO;



cCOOMIO/IeHNsT TIpaBWi 0€30MacHOro OOpaleHusi C BENeCTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TpPaBWI WHAUBUIAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YIPOXKAIOIIUX 3[0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCHEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0OBATEIbCKON
NESATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YyacTHE B PEHICHUU NPAKTUUYECKUX 3ajad
COI[MAILHOM HAMPABJICHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO NMpodeccuid pa3IuyHoro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUMN 110 XUMHUH;

YBOKEHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAWBUIYATbHON TpPaeKTOPUU
oOpazoBaHus, Oynymieil mpodeccuu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
nmoTpeOHOCTEH 00IIeCTBa;

6) ’K0JI0TN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JI€CO00Pa3HOTr0 OTHOUIEHUS K TMPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHUM XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAOTIOIBL30BAHUS;

AKTUBHOTO HENPUATHS JECUCTBUH, MPUHOCIIIMX BpPEH OKPYKAIOIIEH
MPUPOIHON cpesie, YMEHHsI TPOTHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U NMPEIOTBpAIaTh UX;

HaJIMYUsl PA3BUTOTO 3KOJIOTHYECKOTO MBIIIJICHHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NeATeIbHOCTH AKOJIOTUYECKON HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMAJIBHOU
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUS CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOT'O MBINUICHUS, CO3JaHUU I€JI0CTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MUpE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKa, B



NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M pEIIEHUU MpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS,

yOeXAEHHOCTH B OCOOOM 3HAYUMOCTH XHUMHH JUJISI  COBPEMEHHOM
LIUBHJIM3AIMM: B €€ TI'yMaHUCTHYECKOM HAIPAaBICHHOCTH W Ba)XHOW pOJIM B
CO3/IaHMU HOBOM 0a3bl MaTepUaJIbHON KYJIbTYpPBl, PELIEHUH INI00AIBHBIX Mpo0deM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUYECKOM, MUIIEBON U
IKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUM MEIUIIMHBI, OOECIEUYCHUU YCIIOBUMN
YCIEIHOr0 TpyJa M SKOJIOTMYECKM KOM(OPTHON JKM3HHM KaXKIOro 4iEHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMAHHA CYIIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaOIEro MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUHN, YMEHHUS JIe]aTh 000CHOBAaHHbBIE 3aKIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUMXCA JaHHBIX C LEJIbI0 IOJTYYEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIBCKON EATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENpEephIBHOMY  00pa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUN 10 XUMHUU B
COOTBETCTBUHU C KU3HEHHBIMH IMOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax MpodhecCUOHaTbHON
NEATEIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJbTaThl OCBOSHUSI YUEOHOTO TpeaMera «XuMHs» Ha
YpOBHE cpeaiHero o01iero 00pa3oBaHus BKIIOUYAIOT:

3HAYMMBbIE TSt dbopmupoBaHUs MHUPOBO33PEHUS oOy4Jaronmxcs
MEXIUCIUIUTMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOUINE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHeuu(pUKy METOJIOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAJIbHbIC yueOHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

pEryJsiTUBHbBIE), oOecreynBaroIme dbopmupoBaHue (GyHKUHOHATBHON
I'PaMOTHOCTH U COLIMATIEHOM KOMITETEHIIMH 00YYaroInXCs;
COCOOHOCTD oOyJaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHBIC
JIEUCTBYS B MIO3HABATEIIBHON U COLMAIIBHOM MPAKTHKE.



MertanpeqMeTHbIE PE3YAbTAThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH W  PETYyJISTUBHBIMU
JICCTBUSIMH.

OBJaanenne YHUBEPCAJIbHBIMH Y4eOHBIMU NMO3HABATEIbLHBIMHU
NeUCTBUSMMU:

1) 0a3oBbIe JIOrHYeCKHe TeHCTBUS:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpoOJemMy,
BCECTOPOHHE €€ pacCMaTpUBAT;

ONpPEACsATh LEJIU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBIICHU;

BHIOMpaTh OCHOBAHWSI M KPUTEPUU JJis KJIacCU(PUKAIIMU BEIIECTB WU
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4YaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXJCHHS (MHAYKTHUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUS B paccMaTpPUBAEMBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3yeMbIE B XUMUH CUMBOJHUYECKUE
(3HAKOBBIE) MOJICIIH, PEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opMmysia, ypaBHEHHE XHMHYCCKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX TMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPEICTABICHUS ISl BBISIBJICHUS] XapaKTEPHBIX
MPY3HAKOB U3y4ae€MbIX BEIIECTB U XMMUUYECKUX PEAKIIMA.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHUS BEIIECTB U XUMHUUYECKHUX
peaKkuui;

dbopMyIUpOBATh LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(hOPMYJIHPOBAaHHBIE BOMPOCH B KAadyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TPOBEICHUS
YYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynibTar, (HopMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO TJOCTOBEPHOCTH PE3YJIHTATOB HCCICIOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBIN OTYET O MPOALIaHHOM padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEN0BATENbCKOW U MPOEKTHOM
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY



MOUCKY METOJOB pELICHUS TMPAKTUYECKUX 3a]ad, MNPUMEHEHUIO0 pPa3IMYHbIX
METO/I0B [TO3HAHHS.

3) padora c ungopmanueii:

OPUEHTHPOBATbCSI B Pa3jIMYHBIX HCTOYHUKAX uUHPopManuu (Hay4dHO-
HOMYJISIpHAasl JUTepaTypa XMMHMUYECKOTO COJEp)KaHus, CIPaBOYHBIE IOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WHAOOPMALIMIO PA3TUYHBIX BHIOB U (HOpM
IpECTaBICHNUA, KPUTHUECKU OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTH;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATh Pa3IMYHbIE METOJABI IPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIA A3BIK B KAyeCcTBE CpeAcTBa NpH paboTe C
XUMUYECKOM uH(pOpManUen: MNPUMEHATh MEXIpeAMETHbIe ((dusuyeckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEICTBA
HaIJISIHOCTH.

OgiajeHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JAeHCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUAJIOra U/WiH
JUCKYCCUM,  BBICKa3blBaTh  HJE€H, (OPMYJIHPOBATh CBOU  IPEMAJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYNATh C MpPE3EHTAlMell pe3yIbTaTOB IO3HABATENBHOW JESITEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPH BBHIMIOJTHEHUN
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekta u (opMyJIupoBaTh BHIBOAbBI
N0 pe3yJbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

Ogi1aieHHe YHUBEPCAJbLHBIMHU PErysiTHBHBIMH J1€HCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYILIECTBISATH CBOIO IO3HABATEJIbHYIO
NeSTENIbHOCTD, Ompefensds e€ Ienu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh TMpejaraéMblid ajiroput™m ACHCTBUN Npu
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3a7ad, BBIOMpaTh Haubojee
3¢ (EeKTUBHBIA CHOCOO MX pEIIeHUs € Yy4E€TOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYILIECTBISITh CAMOKOHTPOJIb CBOEH JIEATEIHHOCTH Ha OCHOBE CaMOaHaIn3a
Y CaMOOLICHKH.



INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPaXKAIOT:

C()OPMUPOBAHHOCTh  NPEACTABIEHUH O XUMHUYECKOH  COCTABIISAIOILEH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, PO XUMHM B IIO3HAHWMU SBJICHUHN
OpupoAsl, B (QOPMUPOBAHMUM MBINUIEHHS W  KYyJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHS MPAKTUYECKUX 3a1a4
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO M MPHUPOIHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATHS (XMUMHYECKHI DJIEMEHT, aTroM, 3JEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIA, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTas U COKpaul€HHAs), MOJb, MOJspHas
mMacca, MOJIApHBIA OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAbHAs TpYIIa,
panuKai, U30MepUsi, U30MEphl, TOMOJIOTUYECKUN DAL, TOMOJIOTH, YITIEBOLOPOLBI,
KHUCJIOPOJ, U a30TCOAEpXKallue COCIMHEHUSA, MOHOMEp, IOJIUMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXalye B OCHOBE IOHUMAaHUSA NPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKUX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAHUM BAXXHEHIIMX OPraHWYECKHUX BEIIECTB B OBITY H
IIPAKTUYECKOMN AEATEIBHOCTH YEJIOBEKa;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHaBIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IOHATHUSA IIPU
ONMCAHNHU COCTaBa, CTPOCHHUSI U MPEBPALCHUN OPTaHUYECKUX COEAUHEHNN;

c(OPMUPOBAHHOCTh YMEHHUW HCHOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY JUJIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dbopMynl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
M3TOTaBIMBATh MOJEIU MOJIEKYJ OPTaHUYECKUX BELIECTB U WIUIIOCTPALUA UX
XMMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIJIC)KHOCTh H3YyUEHHBIX
OpPraHUYEeCKUX BEIIECTB II0 HUX COCTaBy U CIPOCHUIO K ONPEACICHHOMY
KJIaCCy/Tpylne COeIMHEHUN (YIJIeBOJOPOAbI, KHUCIOPOJA U a30TCoAepIKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil Homenkiatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alleTUJIEH,
STWJIEHTJIMKOJb, TIULEPUH, (EHOJ, (popManblerus, aueTalabIerua, MypaBbUHas



KHUCJIOTA, YKCYCHAsi KUCJIO0Ta, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAsI KMCJIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHABl XUMHYECKOW CBSI3H B
OpPraHUYECKUX COCAUHEHUSX (OJMHAPHbBIC U KPATHBIC);

cOPMHPOBAHHOCTh YMEHUSI MPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHMUS
oprannveckux BemecTtB A. M. bytiepoBa st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IHMYHbIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, ATaH, STWJIEH, MPOIMMIIEH, alleTHJICH,
Oyramuen-1,3, merunOyramueH-1,3, GeH307, METaHON], 3TAHOJ, STUJICHTIUKOD,
rmneprH, (EeHoJ, aleTalbIeTH, MypaBbHHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHasl KUCIIOTa), WILTIOCTPUPOBATh TEHETUYECKY IO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepaboOTKU H
MPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMHPOBAHHOCTh YMEHHMM BIIQJIETh CHUCTEMOM 3HAHUM 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJIt0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
WCIIOJIB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS ISl TPUHATUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C MHCTPYKLUMSAMHU IO BBINOJHEHUIO JTAOOPaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCTIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BCII[ECTB, JCHATYypaIusi OCJIKOB MPU HArpEeBaHWM, I[BETHHIC pPEaKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpalieHuu C
BCIIECTBAMH H JAOOPATOPHBIM OOOpPYJOBaHUEM, TMPEIACTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepuMEHTa B ¢GopMe 3aluCh YpaBHEHUUM COOTBETCTBYIOIIMX
peakiuii u GopMyIUPOBATh BHIBOJIBI HA OCHOBE ATUX PE3YyJIbTATOB;



C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHbopMaluu, IHTepHET U ApyTux);

cOPMUPOBAHHOCTh ~ YMEHHUW  COONIONATh  MpaBWiIa  IKOJOTUYCCKHU
IIEJIeCO00Pa3HOTO0 TIOBEICHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IIEIIAX
COXPaHEHHUSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMAaCHOCTh BO3JCHCTBHUS Ha >KUBBIC OPTraHU3MBI OMPEIEIEHHBIX OPraHUYECKUX
BEIIECTB, TOHUMasi cMbIca Tokazarens [1JIK, moscHATh Ha MpUMeEpax CIIOCOOBI
YMCHBIIIEHUST W TMPEAOTBPAICHUS WX BPEIHOTO BO3JCHUCTBUS Ha OpraHU3M
YeIIOBEKA;

Ui 00y4arouIMXcs ¢ OrPaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbS: YMEHHE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METO/aX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CIIENBIX M CJHAa0OBUAALIMX OOYyYarolUXCs: YMEHHE HCIIONb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
(undposBbie)
n/ pa3jiejioB U TeEM KonrtpoJbHbl IIpakTnyeckn
Bcero o0pa3zoBaTe/ibHbI
n NMPOrpamMmbl e padoThl e padoThbl
e pecypchbl
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

1 Teopernueckre OCHOBBI OPraHUYECKON XUMHH




1.1

CdopmupoBaHHOCTh TPEACTABICHUN O XUMHYECKOW COCTABIISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBl MHUpA, pPOJM XHMHUU B [IO3HAHUU
SBJIGHUHA TpUPONbI, B (OPMHPOBAHMM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TIpaMOTHOCTH, HEOOXOIUMOM IS
pelIeHUsT TPAKTHYECKUX 33aJa4 M OKOJOTHYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHON cpesie

1.2

Bnanenue cucremMoil XUMUYECKMX 3HAHUH, KOTOpas BKIJIKOYAET:
OCHOBOIOJIAraroIiue IMOHSTHS (Monekyna, BaJICHTHOCTbD,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIDHAsE Macca, MOJISIPHBIA OOBEM, YIJIEPOIHBIA CKEJeT,
(GyHKIIMOHATTbHAS rpynna, panukan, U30MEpPUS, HU30MEPBHI,
FOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOA- |
a30TCO/ICpKAINE COCAMHEHUs, OMOJIOTHYCCKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KMpBI, OCJIKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCAMHEHUsS); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOEHMsI opraHudeckux BemectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XUMHH, (PAKTOJIOTHYECKHE
CBEJIEHHWsS O CBOWCTBAaX, COCTaBe, IIOJIYYCHUH U 0OE€30MacCHOM
WCMOJIb30BAHUM BAXXHEHIIMX HEOPraHUYECKUX H  OPraHUYECKUX

BCIICCTB B 6LITy u HpaKTHqCCKOﬁ ACATCIIBHOCTH YCI0BCKA

1.3

1.4

ChopMHpOBaHHOCTh YMEHMH BBIABIATH XapaKT€pHbIE IPU3HAKU
NOHATUM,  yCTaHaBIMBaTb WX  B3aUMOCBS3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME IOHATHS IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALICHUN OPTAHUYECKUX COCTUHEHUI

c(hOpPMHUPOBAHHOCTh YMEHHUM HCIIONH30BATh XUMUYECKYI) CHUMBOIIUKY
JUISL COCTaBJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM,
COKpam€éHHOW) ¢GOpMyJ OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHUYECKHUX PEaKIINil, U3TOTaBIUBATh MOAEIH MOJIEKYJ OPraHUYeCKUX
BCHICCTB I WJLUIIOCTPAIMU HMX XUMHUYCCKOIO W IMPOCTPAHCTBCHHOI'O

CTPOCHUS

1.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  yCTaHABJIMBATh  IPUHAJIC)KHOCTD
W3YYECHHBIX OPraHMYECKUX BEMIECTB MO MX COCTABY M CTPOEHUIO K
omnpeAenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YTrieBOJOPOIbI,
KUCJIOPOJ M a30TCOJAEpKAIIME COCIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCNMHEHMS), JaBaTh WM  Ha3BaHUS 10  CHCTEMaTUYECKOU

nomenkiarype (IUPAC)

1.5

CpopMHUpPOBAaHHOCTH YMEHHS ONPEACIATh BHIBl XUMHUYECKOU CBSI3U B

OpPraHMYECKUX COEAMHEHUSX (OJUHApHBIE U KPaTHbIE)

1.6

ChopmMupoBaHHOCTh yMEHHUS TMPUMEHATH: TOJOXKEHUS  TEOpUn



CTpoeHHusi opranuueckux semiectB A.M. BytnepoBa miast oObsAcHEHHS
3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH

COXpPaHCHHUA MaCChl BEHICCTB

YrieBoaoposl. Kucnopoaconep:xarue u a30TCOJIepHKaLIUE

OpPraHN4YC€CKUEC COCTUHCHU. BBICOKOMOHCKYH?IPHBIG COCAMHCHUS

2.1

2.2

23

24

3.1

ChopMHUpOBaHHOCTh yMEHUH TNPUBOJAWTH TPUBHAJIbHBIC Ha3BaHUS
OTJICIIBHBIX OPraHMYECKHX BEIIEeCTB (ITHJICH, NPOIWICH, alleTHUJICH,
STWICHIJIUKOJb, TIHIEPUH, (QeHon, Qopmalibaerun, ameraibIeTui,
MypaBbHHAs KHCIIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAs KHUCIIOTA,
CTCapuHOBAs KHUCJIOTa, TJIIOK03a, (PYKTO3a, KpaxMmal, IeJUIjI03a,

TJTAIIVH)

ChopMHUpPOBAaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3MYecKne W XHMHYCCKHE CBOWCTBA THUIHUYHBIX IPEICTABUTENICH
Pa3IMYHBIX KJIACCOB OPTaHMYECKUX BENIeCTB (METaH, JTaH, JTHJICH,
MpONWIEH, aneTuieH, OyraaueH-1,3, merwnOyraauen-1,3, Oenzodn,
METaHOJI, TAHOJ, STUJICHIJIMKOIb, IIMIEPHH, (EHOJ, aleTaabIeru/I,
MypaBbHHAsE M YKCYCHas KHCIIOTBI, TJIFOKO3a, KpaxMmal, IeJUTHJI03a,

aMUHOYKCYCHasl KUCJIOTa)

CpopMHUpPOBAaHHOCTh YMEHUSI WJUTIOCTPUPOBATH T€HETHUECKYIO CBS3b
MEXKIY  TUIHYHBIMU  NOPEACTABUTEISIMA  PA3JIMYHBIX  KJIACCOB
OPraHUYECKUX BEUIECTB YPABHEHUSMU COOTBETCTBYIOIUX XUMUYECKUX

peakuii ¢ UCTIONb30BAHUEM CTPYKTYPHBIX (hopMyIT

CdhopMupoBaHHOCTB YMEHMUS XapaKTepu30BaTh UCTOYHUKHU
YTJIEBOAOPOAHOTO ChIpbs (HE(PTh, MPUPOHBIH ra3, yrojib), CHOCOOBI UX

nepepaboTKH U MPAKTHYECKOE TPUMEHEHUE MPOTYKTOB MepepadboTKu
XUMHUA U KU3HL. PacuéThl

CpopMUpOBaHHOCTH YMEHHM BIIAJIETh CUCTEMOW 3HAHHK 00 OCHOBHBIX
METOJIaX HAyYHOTO IMO3HAHUS, MCIIOIh3yeMbIX B XHMHUH TIPH U3YYCHUU
BEUIECTB W XHMMHUYECKUX sBIEHUN (HAOMIOJEHUE, HU3MEpEeHHe,
AKCIIEPUMEHT, MOJIETTUPOBAHUE), WCIOJIb30BaTh CUCTEMHBIE
XUMHUYCCKHE 3HAHWS Ui TPUHATHS PENICHHH B KOHKPETHBIX

JKU3HCHHBIX CUTYyallHuAX, CBA3AHHBIX C BEHICCTBAMU U UX IPUMCHCHHUEM

3.2

33

ChopMHUpOBAaHHOCT, yYMEHUW COONIOAATh TIPaBWJIA TIOJIb30BAHUS
XUMUYECKON TIOCYZI0OM W JTa0OpaTOpHBIM O0OpYyTOBaHHWEM, a TaKKe
MpaBwiIa o0palieHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU
IO BBITIOJIHEHUIO J1a00paTOPHBIX XUMHUYECKUX OMBITOB

CdopmupoBaHHOCTH YMEHUI TUIAHUPOBATH U BBIMOJHATH XUMHUECKUAN
AKCTIEPUMEHT (TPEBpAICHUsI OPTaHUYECKHUX BEIIECTB MPHU HArpEeBaHUH,

IOJIYUYCHHE OTHUIJICHA U U3YUYCHUC €TO CBOﬁCTB, Ka4€CTBCHHBIC pCaKI[UU



OpPraHMYECKUX BEIIECTB, JCHATypalus OCIKOB TpU HarpeBaHUH,
I[BETHbIC pPEaKIHUU OEIKOB) B COOTBETCTBHH C TPaBUIAMHU TEXHUKH
0e30MmacHOCTH Npu OOpalleHUH C BEIIeCTBAaMU U J1IaOOPATOPHBIM
o0opynoBaHuEM; MPEACTAaBIATh pe3ynbTaThl XUMHYECKOTO
JKCIIepUMEHTa B (OpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yIhTaTOB

3.4

3.5

ChopMupoBaHHOCTh YMEHHI MPOBOAUTH BBIUUCICHHUS IO XUMUYECKHM
ypaBHEHHUAM (Macchl, 00bEMa, KOITMYECTBA MCXOJAHOTO BEIIECTBA WIIH
MIPOJYKTa PEaKIUU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
13 UCXOJHBIX BEIIECTB MM MPOYKTOB PEAKIUH)

CdopmupoBaHHOCTH YMEHU KPUTUYECKH aHaJIM3UPOBAThH
XUMHAYECKYI0 HMH(OpMAIMIO, TOTy4aeMyl0 M3 pPa3sHbIX HCTOYHUKOB

(cpencTBa MaccoBoit nH(popMarum, cetb UHTEpHET U Apyrue)

3.6

CpopMUpOBaHHOCT, yMEHHH COOJIO/AaTh TMpaBUjIa JKOJIOTHYECKU
1eJ1eco00pa3HOro MOBENEHUsI B OBITY W TPYIOBOW JESITEIHHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKPYXKAIOIIEH IPUPOIHOU
Cpelpl, OCO3HaBaThb OMNACHOCTb BO3JECHCTBUS HA JKUBBIE OPraHU3MBI
olnpeeNEHHBIX OPraHWYEeCKUX BELIECTB, MOHMMAsl CMBICI MOKa3aTels
[IAK (npenenbHO AONMYCTUMOM — KOHIEHTpAlUHM), MOSCHATH Ha
IpUMEpax CIOCOObl YMEHBIIEHUS M IPENOTBpAILEHUS MX BPEIHOIO

BO3JICHCTBHUS Ha OpraHu3M 4YCJIOBCKaA

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITIACC
Kon IIpoBepsieMblii JJIEMEHT COAePKAHUSA
1 Teopernyeckre OCHOBBI OPraHUYECKON XUMHH

[Ipenmer opraHnYecKkOM XHWMHHU: €€ BO3HUKHOBEHHE, PAa3BUTHE W 3HAYCHHE B

1.1 MOJyYEHUU HOBBIX BEHIECTB M MaTepualioB. Teopus CTPOEHUS OpPraHUYECKUX

coequHeHnit A.M. bytnepoBa, €€ OCHOBHBIE ITOJOKEHUS

CtpykTypHblE (OPMYJIBI OpPraHUYECKHUX BemecTB. [OMOJOTHs, H30MEpHUs.

1.2 XuUMHU4YecKas CBSI3b B OpPraHn4YCeCKUX COCAWMHCHUAX — OJIHWHAPHBIC U KPATHBIC

cBs3u. [IpencraBienne o kiaccuukauy OpraHnIECKUX BEIIECTB

1.3

HOMCHKJ'IaTypa OpTraHUYCCKUX COE€IUHEHUH (CI/ICTCMaTI/I‘{eCKaH) U TPUBUAJIBHBIC

Ha3BaHUS Ba)KHEUIITHX HpeJICTaBI/ITeJIeﬁ KJIaCCOB OPraHMYCCKUX BEIICCTB

2 Vri1eBo1opoIsI



2.1

AJKaHBI: COCTaB ¥ CTPOECHUE, TOMOJIOTUYECKUH pAll. MeTaH M 3TaH — pocTeime
NPEJICTaBUTENIN AJIKAHOB: (PU3NYECKHE U XHUMHYECKHE CBOWCTBa (peakiuu

3aMCIICHUA U FOpeHI/IH), HaXO0XXICHUEC B IPHUPOAC, TOTYUYECHUC U IPUMCHCHHUE

2.2

23

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJOTUYECKHM psiA. DTUIEH W TPOMUIIEH —
MPOCTEHIINE MPEICTAaBUTENN AalIKeHOB: (U3MYECKHe M XUMHYECKHE CBOICTBa
(peakuuy THUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATAUH, OKHUCICHHUS W
MOJIMMEPU3AIIUN ), IOJTYUYEHUE U IPUMEHEHUE

Anxamuensl: Oyraguen-1,3 u werunOyramueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMHUYECKHUE CBOMCTBA (peakuus noaumepusanuu). [lomyuyeHne CUMHTETHYECKOTrOo

KaydyKa U pe3HHbI

24

2.5

AJIKHMHBL: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUECKUN psif. ALETHIIEH —
IPOCTEHIIMHA TpeACTaBUTENb aJIKUHOB: COCTaB, CTpPOEHHE, (U3UYECKUe U
XMMUYECKHE CBOMCTBA (peaKky THAPUPOBAHMS, FaJIOT€HUPOBaHMs, THApaTalluy,

TOpPEHMUSI ), OJyYEHUE U IPUMEHEHHE

Apensl. bensom: coctaB, cTpoeHue, (HU3MYECKHE W XHMHUYECKHE CBOWMCTBA
(peakuuy rajJoreHMpoBaHMs U HUTPOBAHUS ), MOJIyYeHHE U IpUMeHeHue. Toiyodr:
COCTaB, CTpoeHHe, (uU3MYecKHMe M  XUMHYECKHe CBOICTBa  (peakuuu
raJJOTeHUPOBAHUS M HUTPOBAHMs), MOIyYE€HHE M IHpUMEHeHHe. TOKCHYHOCTb
apeHoB. ['eHeTHueckas CBsI3b MEXIY YIVIEBOJAOPOJAMH, MPUHAICKAIIUMU K

Pa3JIMUIHBIM Ki1acCaM

2.6

3.1

3.2

3.3

[Ipupoanble HCTOYHUKH YTiIeBOAOPOA0B. [IpupoaHblii ra3 1 nonyTHele HEPTIHbIE
ra3el. Hedtp u € mpoucxoxnenue. CrocoObl mepepadoTKu HEPTHU: MEPETOHKA,
KPEKUHT (TepMHUECKUl, KatanuTtudeckuit), nuposnus. IIpoaykTel mepepaboTku
He(pTH, UX MPUMEHEHUE B IMPOMBIIUICHHOCTH U B ObITYy. KameHHbIH yromas u

MIPOJYKTHI €ro nepepaboTKu
Kucnopozaconepxariye opraHn4ecKue COeaUHEHHS

[IpenenbHble OJHOATOMHBIE CIUPTHI. METaHO U 3TAHOI: CTPOEHHUE, PU3NUECKUE
U XUMHYECKME  CcBOWcTBa  (peakuMM €  aKTHUBHBIMH  MeETajljlaMy,
raJJOreHOBOJIOPOJIaMH, TOpPEHHE), MpHUMEHeHHe. BolopojHble CBS3U MEXITY
MOJIEKYJIaMH CIUPTOB. J[elicTBME METaHOJIa M 3TAaHOJIAa Ha OpPraHU3M 4eJOBEKa.
MHoroatoMHble CIUPTHI. DTUICHIVIUKOIb U TIUIEPUH: CTPOCHUE, (PU3NYECKHE U
XUMHUYECKHE CBOMcCTBa  (B3aMMOJEMCTBME CO  WIEJIOYHBIMM  MeETajlslaMH,
KAauecTBEHHasl peaklus Ha MHOIOaTOMHbIE CIUpPTHI). JleiicTBHMEe Ha OpraHu3M
yenoBeKa. [[puMeHenne rauneprHa u 3TUIEHIIIKOIISA

@deHoN:  CTpOEHHE MOJIEKYNbl, (U3MYECKMEe U XUMHUYECKHE CBOICTBa.
Tokcuunocts enomna. [fpumenenue gpenona

Anberuasl 1 KeToHbl. DopMabIeru, aueTaabAerul: CTpoeHue, Gu3nIeckue u
XUMHUYECKHE CBOMCTBa (pEeaKIMM OKHCIEHHS] U BOCCTAHOBJIEHHUS, KaUeCTBEHHbIE

peaxkuun), noy4eHrue u NpuMeHeHne



3.4

3.5

OnHOOCHOBHBIE TpeeTbHbIE KapOOHOBBIE KHUCIOTH. MypaBbHHAs M YKCyCHas
KHUCJIOTBI: CTPOCHUE, PU3HUECKUEe U XMMUYECKHE CBOICTBA (CBOMCTBA, 00OMIHMe s
Kjlacca KHCJIOT, peakius »TepuduKanuu), TMOJydyeHHe U IpUMEHEHHeE.
CreapuHOBasi ¥ OJICMHOBAs KUCIIOTHI KaK MPEJICTaBUTENN BBICHIMX KapOOHOBBIX

KHUCIOT. MbIJIa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIeHiCTBHE
CrnoxHble 3GUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['MIpONH3 CIOXKHBIX
sa¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonoruueckas poib

KHUPOB

3.6

4.1

VYrneBoabl: cocTaB, Kiaccu(uKanus yriaeBoaoB (MOHO-, AW- U TOJHCAXapHIIb).
['moko3a — mpocTednmii MOHOCaxapuJ: OCOOCHHOCTH CTPOCHHUS MOJICKYIIBI,
(dbu3MYecKre 1 XMMUYECKHE CBOMCTBA (B3auMoaeicTBre ¢ Tuapokcuaom meau(1l),
OKHCIICHHE aMMHauHbIM pacTBOpoM okcuaa cepebpa(l), BoccranoBienue,
OpOXKEHHE TIIIOKO3bl), HAXOXJIEHHE B MPHUPOJE, NMPUMEHEHHE, OMOJOTHYecKast
poib. ®otocunTes. OpykTo3a kak u3oMep IIOKO3bl. Kpaxmai U 1einrono3a Kak
npupoaHble mojuMmepbl. CTpoeHHe KpaxMmana MU LeJuTosio3bl. dusznueckue u

XMMHUYECKHE CBOICTBA Kpaxmaia (THIpOIN3, KaUeCTBEHHAs! PEaKILMsl C HOJI0M)
A3oTcoiepikaliie OpraHn4eckie CoeIMHEHUs

AMMHOKHUCIIOTBI Kak amM(OTEepHbIE OpraHWYecKue coeauHeHus. Duznueckue u
XUMUYECKUE CBOMCTBA aMHUHOKHUCIOT (Ha MpuMepe MIHiuHa). buonormyeckoe

3HaUeHHE aMMHOKHUCIOT. [lenTuabl

4.2

5.1

benkn xkak MNpUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCIUHCHUA. HepBI/I‘-IHaﬂ,
BTOpHUYHasA W TPCTHYHAA CTPYKTYypa O0enkoB. XUMHYECKHE CBOMCTBAa OEJIKOB:

TUApOJIN3, ACHATypalus, KaAYCCTBCHHBIC PCAKIIUHU Ha Ocnku
BLICOKOMOJ'IGKyJ'IprHHC COCOUHCHUA

OCHOBHBIE TOHATHS XUMHHM BBICOKOMOJIEKYJISIDHBIX COEIUHEHHMI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPU3ALIMH, CPEIHSSI MOJIEKYIIIpHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISPHBIX COEAUHEHHH —

noJmmMmepur3alua U NOJIUKOHACHCA U
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3KCH€pI/IM€HTaJ'H)HBIe MCTOAbI H3YUYCHHA BCHICCTB H©U HUX HpGBp&HIGHHfI:
O3HAKOMJICHHUE C 06pa3I_IaMI/I IMPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, INIACTMACC,

Kay41yKOB. HOHy‘ICHI/Ie CUHTCTUYCCKOI'O KaydyKa U PE3UHbI




