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VuyeOunk Epemun B.B. Xwumusa: 10 kjacc: V4eOHHK:
0a3oBblii ypoBeHb /B.B. Epemun, H.E. Ky3bmenko, B.H.
Tepeuun, A.A. /Ilpo3noB, B.B. Jlyuun; nmoa pea. B.B.
Jyuuna. — 8-e u3a., crepeorun. — M.: IIpocBeienue,
2021.

Epemun B.B. Xwummus: 11 kijacc: yueOHHK: 0a30BbIi
vpoBeHb /B.B. Epemun, H.E. Ky3bmenko, A.A. J/Ipo3aosB,
B.B. Jlyvaun; nmox pea. B.B. Jlvauna. — 9-e u3a., crep. —
M.: I[IpocBemenne, 2022,
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m [TOACHNTENBHAASAMACKA

[Ipenraraemasgpabouas oporpaMmMa  pPacKpbIBaeT
comep:kaHue oOOydeHHs xuMuH yuammxcad 10—11 kaaccoB
06111e00pa30BaTEABHBIX OpraHu3aluii Ha 6a3oBoM ypoBHe.OHa
cocTaBAeHa Ha OCHOBe PyHIAMEHTAABHOTO SiIpa COAEPIKAHUSI
obirero oOpaszoBaHud, TPeOOBAHWI K pPE3yAbTATaM OCBOEHUS
OCHOBHOIN 00pa3oBaTEABHOH MPOTpaMMbl CpPemHEero o6IIero
ob6pa3oBaHud, IpeaCcTaBA€HHBIX B denepasbHOM
TOCyZapCTBEHHOM 00pa30BaTEABPHOM CTaHAAPTE CpPEeIHETO
obirero obpasoBaHudg, U IIpuMepHOH IporpaMMbl II0 XUMHHU
cpenHero o0Iero oopa3oBaHud.

Copep:xanue oOy4eHUT Peasn30BaHO B yUeOHHKAX XHMUH,
BBIIYIIEHHBIX U3aTEABCTBOM «/Ipodhar:

1) Epemun B.B., Ky3emenko H.E., Tepenun B.U.,
HdpoznoB  A.A., Jlyumn B.B. Xumwmga. bBa3oBblit
ypoBeHb. 10 Kaacc;

2) Epemun B.B., Kyssmenko H.E., Ipo3aoB A.A., JlyHuH
B.B. Xumuga. ba3osBsili ypoBeHs. 11kaacc.

[Iporpamma peasusdyer ofmpe II€AHM CpegHero ooiiero
00pa3oBaHusI, aBTOPCKHUE HJEH Pa3BHUBAIOLIET0, COBPEMEHHOTO,
Hay4YHO OOOCHOBAHHOIO Kypca XHUMWH, BHYTPHUIIPEIMETHLIE U
MeXIpenMeTHble cBsg3u. OHa mpeaycMaTpuBaeT (POPMHPOBAHUE
VHUBEPCAABHBIX y4eOHBIX JOEUCTBUH ydalllUXCs, II03BOASIET
OCYIIIECTBAATD CHCTEeMHO-IeATeAbHOCTHBIH u
[IPaKTUKO-OPUEHTUPOBAHHLBINA ITOAX0ABI B O0YIEHUH.

HanHas mnporpaMMa paspaboTaHa B COOTBETCTBHU C
TpeboBaHuaMu, npeabsaBageMbiMuH PIOC, coraacHO KOTOPBIM
paboyre nOporpaMMbl y4eOHBIX IIPEAMETOB (KYpPCOB) MJOAXKHEI
obecneyMBaTh  [JOCTHUZKEHHE  IIAAHUPYEMBIX  PE3yABTATOB
OCBOEHUSI OCHOBHOHU obpaszoBaTeAbHOH IIporpaMMBbI,
pazpabaTeIBalOTCd HAOCHOBe TpeOOBaHUNM K pe3yAbTaTam
OCBOEHHUsI OCHOBHOH 00pa30BATEABHOM IIPOTPaMMBI C YYETOM
oporpaMM, BKAKYEHHBIX B €€ CTPYKTYPy, UM HJOJDKHBI
conep>kaTh:

[TaagupyemMble pes3yAbTaTbl OCBOEHHS y4ueOHOro IIpeaMera,

Kypca;
Coxepxkanue yueGHOTO IIpeaMeTa, Kypca;

TemaTugeckoe IIAAHUPOBAHHUE C YKa3aHHUEM KOAHYECTBA YacoB,

OTBOAHMMEBIX HAa OCBOEHHE K&}K}lOfI TEMBI.



m OBLLAAXAPAKTEPUCTUKAYYEBHOIOMPEOMETA
«XUMUA»

1. Bkysaa yd4yeGHoro mnpeaMera «XUMHUSA» B
AOCTHXKEHMe LeJied CpeJHero o61ero 06pa3oBaHuUs

Cpennee ob1riee obpazoBaHue — TPETDS,
3aKAIOYHUTEABHAS CTYIEHb obiiero obpaszoBanusg. OpHOM U3
BAXXHEUITUX  3a[a4dTOT0  JTalla SIBASETCd  IIO/ITOTOBKA
ydammxcs K OCO3HAHHOMY ¥ OTBETCTBEHHOMY BBIOODY
JKU3HEHHOTO U MIPO(ECCHOHAABHOTO MIYTH. YYaIllMeCs MOAKHBI
HAYYUTBCSI CAMOCTOSITEABHO CTABUTH IIEAH M OIPENEASITH IIyTH
UX DOCTHUIKEHHSI, UCIIOAB30BaTh IMPUOOPETEHHBIN B IIIKOAE OIIBIT
NESTEABHOCTH B peaAbHOM KHU3HH, 3a paMKaMu yd4eOHOTOo
mpoIiecca.

I'/1aBHBIE /TN CPEAHEr006IEeroo6pa3oBaHus

1. dopmupoBaHUE IIEAOCTHOTO MPEACTABACHUS O MHPE,
OCHOBAHHOI'O HA NPUOOPETEHHBIX 3HAHUSAX, YMEHUAX U
CIIocobaxmessTeAbHOCTH.

2. IlpuobpereHue ombITa Pa3HOOOPA3HOU MEATEABHOCTH,
OTIbITA MO3HAHUS U CaMOIIO3HAHUS.

3. loxroroBKa K OCYIIECTBACHHUIO OCO3HAHHOTO BBIOODA
UHAWBUAYaALHOM 00pa3oBaTeAbHON HAU HPOdECCHUOHAABHOM
TPAEKTOPHUH.

Boapilioli BKAaZ B [OOCTHUXKEHUE TAABHBIX IIEAEH CpPEITHETO
obmrero o0pa3oBaHUS BHOCHUT H3y4YEHHE XHUMHH, KOTOPOE
IIPU3BAHO 00ECIIEYUTD:

e dopMUpPOBaHME CHUCTEMBbl XUMHUYECKHUX 3HAHUI KaK KOMIIOHEHTA
€CTeCTBEHHOHAYYHOU KapTUHBI MUPA;

® pa3BUTHE AUYIHOCTH 00y4JaroImxcs, ux
UHTEAAEKTYaAbHOE W  HPaBCTBEHHOE COBEPIIEHCTBOBAaHUE,
dopMHUpOBaHHE Y HHUX TYMAQHUCTUYECKUX OTHOIIEHWH U
9KOAOTHYECKHU IIEAECOOOPA3HOTO TIOBEAEHUs B OBITY U TPYyHOBOH
JEITEABHOCTH;

e BEIPAOOTKY y 00yYaIOITUXCH ITOHUMAHUS O0IIIeCTBEHHOMN
MIOTPEOHOCTH B PA3BUTHUH XUMUH, a TaKxkKe (POPMHUPOBAHUE V HUX
OTHOLIEHUs K XHMHHU KaK BO3MOXKHOH obaactu Oymymiei
HPaKTUIECKOH NeITEeABHOCTH;

e ¢dopmupoBaHue yMmeHuit  OeszormacHoro  oOpallleHus  C
BeIlleCTBaMU, HCIIOAB3YEMBIMU B II0BCEIHEBHOMN KU3HU.



l.l,eJm HN3y4YE€HHUAd XUMUHU B cpe,uneﬁ IIKOJ1E

1. dopmupoBanre yMeHHda BHIAECTH M I[IOHHMAaTh
IIEHHOCTh 00pa30BaHUdA, 3HAYUMOCTbL XHUMUYECKOTO 3HAHUSI
[AS KaXKIO0TO YeAOBEKa, HE3aBUCHMO OT €ro IpodeCcCHOHaAbHOH
AEATEABHOCTH.

2. ®opMUpOBaHNE YMEHUA Pa3AUYaTh (PAKThl M OLEHKH,
CpaBHUBAThb OIIEHOYHbIE BBIBOABI, BHUOAETh UX CBI3b C
KPUTEPUSAMHU OILIEHOK H CBfI3b KPUTEPHUEB C OIPEACACHHOH
cucreMod IleHHOCTeH, QopMyAHpoBaTb X  OOOCHOBEHIBATH
COOCTBEHHYIO ITO3UITHIO.

3. dopMUpoBaHHE IIEAOCTHOTO IIPEACTABACHUS O MUpPE U
poan XUMHUHN u B CO3[aHUuU COBPEMEHHOH
€CTEeCTBEHHOHAYYHOM KapTUHBl MHpa; YMEHHUS OOBICHATH
O0OBEKTBI U TIPOLIECCHI  OKpyzKarolle¥d maefCTBUTEABHOCTH
(mpupomHOM, cOllMaAbHOM, KyABTYPHOH, TEXHUYECKOH Cpenbl),
HUCIIOAB3YS JAG 3TOT0 XUMHUYECKHE 3HAHUC.

4. IlpuobpeTeHHE OIIBITA PA3HOOOPA3HOM MOEITEABHOCTH,
OIbITa IIO3HAHUS U CaMOIIO3HAHMS; KAIOUEBBIX HaBBIKOB,
HMEIOIIUX YHHUBEPCAABHOE 3HA4YEHHE AT Pa3AUYHBIX BHUI0B
OEATEABHOCTH  (HAaBBIKOB  peIIeHHs  1IpodaeM, MIPUHATUSI
pelleHul, MOHCKa, aHaau3a U o00paboTku HWHEQOPMAIIHH,
KOMMYHUKATHUBHBIX HaBLIKOB, HAaBBIKOB U3MEpPEHHH, HABBLIKOB
COTPYAHUYECTBA, HABBIKOB  0€30IaCHOr0  obpalleHus C
BEILIECTBAMHU B II0OBCEIHEBHOM KU3HMU).

2. OCOGEHHOCTH COAepKAHUA 00yIeHUs] XMMUM
B CpeAHel lWKoJie

B cucreme cpemHero o0uiero obpas3oBaHUS XUMHIO
OTHOCAT K IIpeAMEeTHOH obaacTu «EcTecTBEeHHbIE HAyKH).
OcobeHHOCTH cozepzKaHug 00ydeHHs XUMHH B CpeIHEH IITKOoAe
o0ycaoBA€HBI  crHelU(UKOM  XUMHH KakK  HayKH |
IIOCTaBA€HHBIMHU 3aJa9aMH.

Ocnoenvimu npo6jzemaMu XUMUU ABTIATOMICAL .

— H3y4YeHHe COCTaBa U CTPOEHHUS BEIeCTB, 3aBUCUMOCTH UX
CBOUCTB OT CTPOEHU,

— IIOAyYEHHeE BeIeCTB C 3aJaHHLIMU CBOHCTBaMU;

— HCCAEIOBaHHE 3aKOHOMEPHOCTEHN XMMHUYECKUX PEaKIIUM
U IyTel yIIpaBA€HUS UMM B IIEASX IIOAYYEHUS HEOOXOIUMBIX
YEeAOBEKY BEIECTB, MaTEePHAAOB, SHEPTUH.

[ToaToMy B IporpaMMe II0 XHMHH HAIlIAU OTpPazkKeHHe
OCHOBHble CO()eprcameﬂbele JAUHUU

— «BEIIECTBO» — 3HaHHS O COCTaBe U CTPOECHUH BEIIECTB,
UX BaxKHEHINX (HU3HYECKUX M XHUMHUYECKHX CBOMCTBAaX,
OMOAOTUYECKOM JIEHCTBUH;



— «(XHMHYECKas peaklus»—3HaHHd 00 YCAOBHAX, B
KOTODBIX IIPOABAAIOTCSI XHMHWYECKHE CBOMCTBA BELIECTB,
criocobax yrpaBAeHUS XUMHUYECKUMU IIPOLECCAMU;

— «IIPUMEHEHHE  BEIUEeCTB» — 3HAaHUd ©  OIBIT
OPaAKTUYECKON  [EATEABHOCTHM C BEIIECTBAMH, KOTODBIE
HauboAee dYacTO YHIOTPEOATIOTCH B IIOBCEIHEBHOH IKHU3HH,
IIUPOKO  HCIIOAB3YIOTCA B  IIPOMBIIIAEHHOCTH, CEABCKOM
XO034HCTBE, Ha TPAHCIIOPTE;

— «I3BbIK XUMHH» — CHUCTEMAa Ba*KHEHIIINX HOHATUH XUMHUU
U TEPMHHOB, B KOTOPBIX OHM OIIMCBIBAIOTCH, HOMEHKAATypa
HEOPraHW4YECKHUX U OPraHU4YECKHUX BEIIECTB, T.€. UX HAa3BaHUA
(B ToM uYHCcAe U TPHUBHAABHBIE), XHMHYECKHE (OPMYyABI U
ypaBHEHHs, a TakKKe IIpaBHAa IlepeBoJa HHQOPMAIUMH C
POIHOrO MAM PYCCKOrO S3bIKa Ha A3bIK XUMHUHU U 00PaTHO.

B pesyabrare wuH3y4YeHHs y4eOHOTO mpeamMera «XUMHU»
BBII[yCKHUK  CPEIHEN IIIKOABI OCBOUT  COLEPZKAHHUE,
CTI0COOCTBYIOIIIEE dOopMHUPOBAHUIO II03HABATEABHOH,
HPaBCTBEHHOH U 3CTETUYECKOM KyABTYPBI. YJallluicd oBAaAEET
CHUCTEMOH XHMHYECKHUX 3HAHHUHU — IIOHATHAMH, 3aKOHAaMHU,
TEOPUAMH MW  93bIKOM  HaAyKH KakK  KOMIIOHEHTaMH
€CTECTBEHHOHAYYHON KapTHHBI MHpa. Bce 3T0 mo3BOAUT eMy
chopMHpOBATE HA OCHOBE CHCTEMBI IIOAYYEHHBIX 3HAHHUH
Hay4yHO€ MHPOBO33pE€HHE KaK (PyHZAMEHT II€HHOCTHOTO,
HPaBCTBEHHOTO OTHOILIEHUA K IIPUPOLE, OKPYXKAIOIIEMY MHUDY,
CBOEH KHM3HU U 3[0POBBI0, OCO3HATh POAb XMMHUYECKOH HayKU
B II0O3HAHHUKM U IIpeobpa3oBaHUM  OKPYKAIOIIET0  MHpA,
BBIpA0OTATh OTHOLIEHHE K XHMHUH KaK BO3MOXKHOH 00AacTH
Oymy1iett cOOCTBEHHOH ITPaKTHYECKOH AeITeABHOCTH.

YcBoeHme comepxkaHUdA ydeOHOro IipeaMera «XHUMHS»
obecrieunT BBIIYCKHUKY BO3MOXKHOCTH COBEPIIEHCTBOBATH U
pasBUBaTh II03HaBaTEAbHBIE BO3MOXKHOCTH, yMEHHE
YOPaBAITE COOCTBEHHOH II03HABATEABHOM  HEATEABHOCTBIO;
WHTEAAEKTyaAbHBIE U Pe(PACKCHUBHEBIE CIIOCOOHOCTH; IIPUMEHSTH
OCHOBHBIE  HHTEAAEKTYaAbHbIE  OIl€palld{, TaKHe  Kak
dopMyaHpOBaHHE THIIOTE3, aHAAW3 H CHHTE3, CpaBHEHHE,
obob1eHue, cHUcTeMaTHu3alyd, BBIABACHUE
OPUYUHHO-CACACTBEHHBIX CBd3€l [OAd H3y4EeHHUd CBOMCTB
BEIIECTB M XUMHUYECKHX PEaKIIHH; HCIIOAB30BaTh Pa3AUYHBIE
HCTOYHUKHU  [IAd  IIOAYYEHHS  XUMHYECKoH  HHpopManuy;
CaMOCTOSITEABHO IIAQHUPOBATH u OpPraHN30BbIBATH
y1eOHO-103HABATEABHYIO [EeITEABHOCTD; pasBUBaThb
HCCAEIOBATEABCKHE, KOMMYHHUKATHBHBIE H HH(OPMAIIHMOHHBIE
YMEHHUS.

OCOOEHHOCTH CTPYKTYPbl H AOTHKH IIOCTPOEHHS Kypca
XUMHWH HAIIAH CBO€ OTPazKeHHe B yUeOHUKaX AHHUH, KOTOPBIE
OTAMYAIOTCAd OT AHAAOTMYHBIX COYETAHHUEM HAy4YHOH CTPOTOCTH
HU3A0KEHHUSA U IIHPOKOH HAIIPaBACHHOCTH Ha IIPUMEHEHUE
XUMHUYECKUX 3HAHUU B IIOBCEIHEBHOM KH3HHM W B IKHU3HU



ob1iecTBa.

B y4eOHUKAX PEaAU3YeTCS  CUCEMHO-0esMeNbHOCHbLL ROOX00,
aexxamud B ocHoBe PI'OC. OTOoT moaxon OPHUEHTHPOBAH Ha
KOHKPETHBIE pe3yAbTaThl obpazoBaHud, Kak
cucTeMoo0Opa3yroMi KOMIIOHEHT CTaHZapTa, IOe pas3BHTHE
AMYHOCTH ydYallleToCd Ha OCHOBE YCBOEHHS YHHUBEPCAABHBIX
y4eOHBIX AeHCTBUY, HO3HAHUA U OCBOEHHS MUpPa COCTABALET
IIeAb 1 OCHOBHOH pPe3yAbTaT 00pa30BaHMUS.

N3yyenue xumymu B 10 m 11 Kaaccax IIOCTPOEHO IIO
nunennon  cxeme. B 10 Kaacce H3aaraeTcd —MaTepHaa
OpTaHWYECKOM XUMHH, a B 11 Kaacce — HeopraHwdeckas
XUMUs, O0Illasl XUMHsI, XUMHUYecKas TexHoaorusd. IlocaemHme
TAaBBI yIeOHUKA
11 xaacca 3HAKOMSAT HIKOABHHKOB C IIPUMEHEHHEM XHUMHU B
OKpyzKalollel KU3HU U Ha CAyKDe o01iecTBy.

Kypc opranngeckoit xumum B 10 Kaacce IOCTpPOeH
TpaauuuoHHO. OH Ha4YMHAETCI C OCHOBHBIX IIOHATHH
OPraHUYECKOM XHUMHH, 3aTEM H3AATA€TCS CTPYKTypHad TEOopHusd
OpPraHUYEeCKUX COE€AWHEHUM, pacCMaTpUBAETCd HUX IAEKTPOHHOE
CTPOEHHUE. [ToTom HU3y4aroTCcs BazKHeHIIe KAACCBI
OPTaHWYECKHUX COEOUHEHHUM: yrA€BOAOPOABI, KHCAOPOA- H
azorcofepxalye coeauHeHUd. CHCTEMATHYECKOE H3A0KEHHE
CTPOEHUSI U CBOMCTB OPraHUYECKUX COEAUHEHUMN IT03BOASIET
IepedTH K OMOAOTHYECKH aKTHUBHBIM BeIleCTBaM—YTAEBOIAM,
xKupam, OeakaM. 3aKaHYUBAETCs KypC OPraHHYeCKOM XHUMUU
pacckazoM O IOAMMEpax M HX HCIIOAB30BaHHU B OBITY U B
TEXHUKE.

Matepnaa 10 HeopraHudecKod xuMHH B 11 Kaacce
u3y4daeTcd B CACAYIOIIEH IIOCA€IOBATEABHOCTH. Hauumnaerca
Kypc 11 kaacca paszzneaom «BemectBo», B KOTOPOM
IIPEeACTaBA€H MaTepHaa II0 TeMaM «ATOMHO-MOAEKYAIPHOE

yieHue», «CTpoeHnne aToMav, «XumMuyeckast CBS3bY,
«I[lepuogmaeckuit 3aKO0HY, «PacTBOpED, «KoanougHbie
pacTBoOpbl», «OAEKTPOAUTHYECKAsT [Auccolmanusa». [lasee

caeyeT paszaes «XUMHYECKHe peaKIIMM», COMep:KaHUEe ITOro
pasmesa IIOCBLAIIEHO pacyeTaM II0 ypPaBHEHUSAM XHMHYECKHX
peakmuii, peakIHusIM HOHHOIO OOMeHa, KadeCTBEHHBIM
PEeaKknIuIM B OKHCAHUTEABHO-BOCCTAHOBHUTEABHBIM IIPOIIECCaM.
3arem caemyeT MaTepHaa, paccKa3pIBaOIIUH o
Heopranndeckoil xumuu. Caenmylomas TeMa Kypca «HaydHbie
OCHOBBI ~ XUMHUYECKOTO  IIPOM3BOACTBAa»  pAaCCKa3bIBAeT O
3aKOHOMEPHOCTSX IIPOTEKaHUd XUMHWYECKHX peaknud u
HAAIOCTPUPYET [IpUMeHeHUe IIOAYYEHHBIX  3HAHUH 0
3aKOHOMEPHOCTSX IIPOTEKAaHHWd XHUMHUYECKHX peaknud Ha
npakTuke. Pedb Haer o0 pasaHMYHBIX THUIAX XUMHYECKHX
IIPOU3BOJCTB. Haygenue ITKOABHOTO Kypca  XUMHHU
3aBepuIaeTcs paszneaoM «XUMHA B JKH3HH K ofmecrBe», B
KOTOPOM pacCKas3blBaeTCsd O IIPUMEHEHHH XHUMHYECKHUX



3HAHUU B PA3AUYHBIX 00AACTSIX HAYKU U TEXHUKH. ABTOPCKUH
KOAAEKTHB IIOCTapaAsCsd IIoKa3aThb BasKHOCTb IIOAYYEHHBIX
3HAHUU U B [IOBCEOAHEBHOM KHU3HU. ABTOPBI CTPEMSITCS
IPUBUTH yYalluMcs OepeKHOe OTHOLIEHWEe K IMIPUpoae U K
OKPY2KAIOLIEMy MUDPY, CPOPMHPOBATH XUMHYECKHUU B3TASL Ha

BCE, YTO HX OKpyXKaeT — OT IPOAYKTOB MHUTAHHA [0
MaTE€PHAAOB [AS JKUBOIIUCH U CKYABIITYPHI.
Meronun4deckuit amnmnapar y4eOHUKOB BKAIOYaeT

WMHCTPYMEHTApHUH, O0eCIeYMBaIOIINE HE TOABKO OBA3JEHUE
OpeAMETHBIMU 3HAHUAMH U YMEHHUSIMM, HO W AUYHOCTHOE
pazButue yuammxcsa. OH nomoraeT (OpMHPOBATH HHTEPEC K
HayKe, 4YyBCTBO I'OPAOCTU 3a OTE€YECTBEHHYIO HayKy, 3HAKOMUT
C BKAQIOM POCCHMCKHX VY€HBIX B pPa3BUTHE XUMHH,
CIIOCOOCTBYET YCBOEHUIO HOBBIX 3HAHHM, ITOUCKY U IlepepaboTke
HOBOM MH(POPMAITUH.

BaxknHag poab OTBOAUTCHA AEMOHCTPAIIMOHHBIM OIIBITaM,
Aab0paTOPHBIM u IpaKTU4YeCKUM paboram, KOTOpPBIE
XapaKTEPU3yIOT SKCIIEPUMEHTAAbHBIE aCIEKThl XUMHU U
pasBUBAIOT IIpaKTHUYECKHE HaBbIKM ydaluxcd. B KoHIle
y4e0HUKOB ITPUBOIUTCS CIIPABOYHBIH MaTEpPHUAA.

Bompocel, 3amaum U 3aaHud, IIPEOAOKEHHBIE [IAS
3aKpEeIACHUS 3HAHWHM B KOHIlE Kaxkaoro maparpada, SBASIOTCH
Pa3HOYPOBHEBBLIMU, B TOM  4HCAE ITPOOAEMHBIMH u
MeTalpeAMEeTHBIMH, pPacCUUTaHbl Ha  AaKTHUBHYIO  POAb
ydallerocsi, Ha pelrieHrue HPoOAEM B PEAABHBIX XKHU3HEHHBIX
cutyanuax. Ocoboe  BHHUMAaHHEYOEAIETCH  OpPTaHHU3alllH
POEKTHOH [IEITEABHOCTH IIIKOABHHUKOB M IIPUOOPETEHUIO
OIIbITA Y4aCTHUS B AUCKYCCHULIX.

3. MecTto y4e6HOro npeamera «XuMusi» B
y4eO0HOM IJIaHe

B yuebHOM 11naHE cpemHeH IITKOABI YIEOHBIN IpeaMeT
«Xumus» BKAIOUEH B pasnea «EcrecTBeHHbIE HAYKU.
[Tporpamma ydueOHOrOo Ipeamera «XHMHS» A CPETHETO
ob1rero o6paszoBaHMsa Ha 0A30BOM YpPOBHE paccyuTaHa Ha 35 9
(1 ¥ B mHemeato, 70 4 3a mgBa roma obydenus) m 70 4 (2 4 B
Henear,140 4 3a gBa roga oOydeHUs).



Conep:xanue yue0OHOro mpeamera « XuMusH» Ha 6a30BOM
YPOBHE CpeJHero 001ero oopasoBaHus

OcHoBbl oprannuyeckoit xumuu (10 kiaace)

1. OcHoB8Hble noHAMUs OpZGHu'leCKOﬁ xumuu

[logBaeHHE U pPa3BHUTHE OPraHWYECKOM XHMHUU Kak
Hayku. llpegMerT m 3HadeHHE OpraHuU4YeckKod xumuu. Mecto u
3HAQ4YEHHE OPraHUYECKON XUMHU B CHUCTEME E€CTECTBEHHBIX HaVK.
[TpuyuHBEI MHOTOOOpPA3Us OPraHUYECKHX BEIIECTB. YTAEPOIHBIH
CKEAET OPTaHHYECKOM MOAEKYyAbI. KpaTHOCTEP XHMHYECKOH
cBa3u. OCOOEHHOCTb XUMHUYECKHX PEaKIIHP OpraHUu4YeCKUX
COEIUHEHUH.

CrpykTypHaa TEeopHUd OpraHU4YeCcKux COeINHEHUH.
XUMHUYECKOE CTPOEHHE KaK MOPSO0K COEOUHEHUS AaTOMOB B
MOAEKYAE COTAACHO HX BaA€HTHOCTH. OCHOBHBIE IIOAOKEHUS
TEOPUU XUMHUYECKOTO CTPOEHUI OPTaHUYECKUX COEJUHEHUHN A.
M. DBytaepoBa. 3aBHCHMOCTB CBOHCTB  BEIIECTB  OT
XUMUYECKOI'0 CTPOEHUSI MOAEKYA. VI30MepHs U U30MEPHI.

Kaaccudukariug OpraHUYEeCKHUX COeNVHEHUH.
YraeBomopoapl U UX (PYHKITMOHAABHBIE ITPOU3BOAHBIE. [loHATHE O
(PYHKIIMOHAABHOM rpy1Ie. T'omonorus. [TpuHIUTIEI
KAacCHUPUKAITIYU OpraHUYEeCKUX COeIMHEHUH.
Cucremarudeckasa MeKayHapoaHas HOMEHKAATypa u
IIPUHIIUIIEI 00pa30BaHUdg Ha3BaHUH OPTaHUYECKUX COCIHMHEHUH.

HemoHcTpam. 1. PasaoxkeHume caxapa. 2. Koasekiua
OpraHUYEeCKHX BELIIeCTB UM MarepuaaoB. 3. Mogeau
OPTaHUYECKUX MOAEKYA.

2. Yenee000podul

Ankanbl. Cmpoenue monexyavt memana. ['oMoaorHdyecKUM
paa askaHOB. ['omoaoru. M3omMeprda ¥ HOMEHKAQTypa aAKaHOB.
dusuyeckre CBOMCTBa aAKaHOB U 3aKOHOMEPHOCTH HUX
u3MeHeHHd. XUMHYeCKHe CBOMCTBa (Ha IIpUMepe MeTaHa U
aTaHa): peaknuu 3aMeleHNs (ranoreHupoBaHue),
OETUIPUPOBAHUSA KaK CIOCOOBI IIOAYYEHUS BasKHEHIIINX
coeIVHEHUN B OpraHUYeCKOM CHHTe3e, FoOpeHue MeTaHa Kak
OIVH W3 OCHOBHBIX UCTOYHHUKOB TEIIAA B ITPOMBIIIACHHOCTU U
ObITy, mHpoAn3. HaxosknmeHuwe B TIpUpOAEe W HIpPUMEHEHHE
ankaHoOB. [lousmue o yuxnoarkanax. AJKeHbL. Cmpoenue
MOJIeKy bl omuiena. l'omoaoruyeckuii pdan asKeHOB.
HomeHkaaTypa askeHOB. M3oMmepus yraepomHOro CKeaeTa U
IIOAOKEHUd KpaTHOM CBI3M B MOAEKyAaX  AAKEHOB.
dusudecKre CBOMCTBA aAKEHOB. XUMHWYECKHE CBOMCTBa (Ha
pHUMepe 3TUAEHA): peaknuu TIPHUCOEINHEHUSI
(rasoreHupoBaHue, TUAPUPOBaHUE, TUApaTalys,
THAPOTaAOTeHUPOBaHHUE) KaK criocob IOAYYEHUS



PYHKIIMOHAABHBIX IIPOHU3BOAHBIX YTAEBOLOPOLOB, TIOPEHUI.
Peakiiuu npucoenmnHeHHUS K ToMoAoraM 3TuUAeHa. [IpaBuao
MapkoBHukKoOBa. Iloammepuzanysa STHAEHA KaK OCHOBHOE
HaIllpaBA€HHE €ro  HCIIOAB30BaHHUA. lloauMdTHA€H  Kak
KPYITHOTOHH&KHBIM IIPOAYKT XHMHYECKOrO IIPOH3BOACTBA.
IToayyeHne oTHAEHA B IIPOMBIIIAEHHOCTH (IETUAPHPOBaHUE
oraHa) ©W B Aaboparopuu  (Deruapartaius  9TaHOAAd).
[IpumeHeHUE 3THAEHA.

AnkanueHpl m Kayuykm. [loHarme o0 aakamgmeHax Kak
YTAEBOAOPOAAaxX C AByMS ABOMHBIMHU CBA3IMHU. IloanMepusanusa
ouBuHMAA — (OyranmeHa-1,3) Kak ~ criocob — IIOAyYEeHUdd
CHHTETHYECKOrO0 KaydykKa. HaTypasbHbIM W CHHTETHYECKHU
Kay4dyKu. ByakaHuzanua kaydyka. Pesuna. IlpuMmeHeHue
KaydyKa ¥ pe3UHbI.

Ankunbl. CmpoeHue monekyavl ayemuieHa. TOMOAOTHYECKUH
pan AAKWHOB. Homenkaatypa AAKWHOB. Nzomepusa
YTAEPOMHOI'O CKEAeTa M TIIOAOXKEHHS KpaTHOM CBA3U B
MOAEKYA€ aAKHHOB. duspueckue CBOMCTBa  aAKHUHOB.
XuMH4ecKue CBOMCTBa (Ha IIpHMEpe alleTHAE€HA): peaKIlMU
IIPHUCOENHEHUS (ranoreHupoBaHUE, TUAPUPOBaHUE,
TUapaTanysd, THAPOraAOTeHHPOBaHKE) KaK CIIOCO0 ITOAYYEHUS
IIOAMMEPOB U APYTHX ITOAE3HBIX IIPOAYKTOB, TOPEHUE alleTHACHA
KaK HCTOYHHK BBICOKOTEMIIEPATYPHOTO IIAAMEHHU [Ad CBapKU U
PE3KH METaAAOB, AUMepHU3allyd U TpuMmepusamus. [loaydyenue
aneTuaeHa. [IpuMeHeHne alleTUAeHA.

Apenpr. BeH3on KakK I[IpeAcTaBUTEAb apOMaTHYECKUX
yraeBomoponoB. Cmpoenue monekyivl 6ensona. PuUsnIecKue
CBOMcTBa 0eH30Aa U TOAyoAa. XUMHUYECKHE CBOUCTBA: peakLUU
3aMellleHusT B  OEH30ABHOM KOABIle (raAOreHHpPOBAHUE,
HUTPOBAaHUE, AaAKHAMPOBaHHE) KakK CIOCO0 IIOAyYEeHHS
XUMHUYECKHUX CPENACTB 3alllUThl pacTeHUM, NIpHUCOeaUHEHU

(ruopupoBaHUe) Kak  [O0Ka3aTeAbCTBO HETIPeIeABHOTO
xXapakTepa 0eH30Aa, PeaKIIuU 3aMellleHts B OOKOBOH 1enH (Ha
npumepe TOAYOAQ), TOpeHus, OKHCAEHHUS TOAyOAAQ.

[TpuMmeHeHHe O€H30Aa U €TO TOMOAOTOB.

HemoHcTpanimn. 4. BpomMupoBaHHe rekcaHa Ha CBeTy. S.
Fopenne wMeraHa, O9THAEHA, aneThaeHa. 6. OTHoIleHUe
MeTaHa, JTHAEHa, alleTHAeHa U 0eH30Aa K  pacTBopaMm
IepMaHraHaTa Kaaud u OpomHo Bozge. 7. [loaydeHue aTHAEHA
peakiel meruapaTaniu 3TaHOAd, alleTHA€Ha — THIAPOAH30M
Kapbuaa KaAbITUS.

JIabopaTtopHbleonsbIThl. 1. CocTaBAEHHE MOZEAEH aAKAHOB.
2. BzaumopeiictBue asnkaHoB ¢ 6pomom. 3. CocraBaeHUE
MoJieAel HeIpeaeAbHBIX YTAEBOLOPOIOB.

KonTponpaaspaboraNel.«YraeBogopOabI».

3. Kucaopod- u azomcodepicawjue opeaHudeckKue
coeduHeHUs



Couptel.  Kaaccudukanusg, HOMEHKAATypa, H30MEPHUS
CcOoupToB. ['OMOAOTHMYECKMUM pdan [OPEeNeABHBIX OJHOATOMHBIX
cnupToB. MeTaHOA U 3TAaHOA KaK IIPEACTABUTEAU ITPEAEABHBIX
OOHOAQTOMHBIX CHHUPTOB. PHU3UUECKHE CBOMNCTBA CIIUPTOB.
XuMHueckre CBOUCTBa (Ha IIpUMEpe MeTaHOoAA U ITAHO0AQ):
B3aMMOZEUCTBHE C HaATPUEM KaK CIOCO0 YCTaHOBAEHUS
HaAW4Us THAPOKCOTPYIIIBI, PEakIlysd C rarOT€HOBOLOPOAAMU
KakK CIIOCOO IIOAYYEHHS pacTBOpHUTeAeH, meruapatamus Kak
CIIoco0 TIIOAYyYEHHS S3THACHA, PEeakKIlus TOPeHUd (CHOUPTBHI Kak
TOIIAMBO), OKHCA€HHE B aapferup. lloaydeHue MeTaHoAaa U3
CHHTe3-Ta3a U 9TaHoAa (OpoxXKEHHEe TAIOKO3bI, THUApaTallus
3THAEHA, IIEAOYHOM TUAPOAN3 TrasoreHsTaHa). [IpumeHeHUe
METaHOAA U 3TaHoAd. PU3NOAOTHYECKOE AEUCTBHE METAHOAA U
3TaHOAA Ha OPraHU3M YEAOBEKA.

OTHAEHTAUKOAbL W TAWIIEPpUH KakK  I[IpPeACTaBUTEAU
IpeAeAbHBIX MHOT'OAQTOMHBIX CIIUPTOB. [Toayuenue
3THAEHTAUKOASI OKHCACHHEM 3THA€HA BOAHBIM pPacTBOPOM
nepMaHraHata Kaaud. PusudecKue CBOHCTBA 3THUACHTAHMKOAL
U rAulleprHa. XHUMHYECKHE CBOMCTBA MHOTOATOMHBIX CIIUPTOB:
peakuyy ¢ HaTpUEM, TaAOT€HOBOAOPOAaMHU, a30THON KUCAOTOM.
HurporaunepuH u ero pasasoxkeHue. KadecTBeHHad peaxiiud
Ha  MHOTOQTOMHBIE CHHPTBI K €€ I[IPHUMEHEHHE [Ad
pacro3HaBaHUd TAHUIIEPHHA B COCTAaBE KOCMETHYECKUX CPECTB.
[TpakTHyeckoe IPUMEHEHNE 3THACHTAUKOAS U TAUIIEPUHA.

®enosr. CrpoeHHe MOAEKyAbI (peHonra. DPuszmdeckue
cBolicTBa eHoaa. B3anMHOE BAWSHHE aTOMOB B MOAEKYAE
deHora. XUMHUUECKHE CBOMCTBAa: B3aUMOIEHCTBHE C HATPHEM,
THAPOKCUIAOM HaTpud, OpoMoM, pasbaBAeHHOI a30THOH

KHUCAOTOU.  Denonogopmanvoecuonas  cmora. KadecTBeHHBbIE
peakmumn Ha QeHoa. [Ipumenenme ¢eHosa. TOKCHUYHOCTD
deHoaa.

ApaermabIMKeTOHBbI. KapbonuabHas u aAbIeruaHast
rpynnsl. HoMeHKaaTypa asboeruioB U KeTOHOB. MeTaHaab
(dpopmanbmernm) 1 3TaHAABL (AIETAABOETHI) KaK IIPEACTABUTEAR
IIpeNeAbHBIX aAbJETUN0B. AIIETOH KaK IIpeACTaBUTEeAb KETOHOB.
du3uYecKrue CBOMCTBA aABAETHAOB M KETOHOB. XHUMHUYECKHE
CBOMCTBA (peaklls OKUCAEHHUS B KHCAOTY U BOCCTAHOBAEHUS B
criupt). KauyecTBeHHBIE peaKUUM Ha aAbAETUAHYIO TPYIIY
(peakmmss  «cepebpsHOTO  3epKasar, B3aUMoOAeHCTBHE  C
rugporcuaom Menu(ll)) m ux mpumeHeHUe Oasd OOHAPYKEHUS
IIPENEABHBIX AABAETHI0B B IIPOMBIIIAEHHBIX CTOYHBIX BOIAX.
TokcuuHOCTE aapzerunoB. [loAyueHMe aaboeTrHI0B M KETOHOB.
[IpuMmeHeHHe popMaAbeTHA, alleTaAbAeruaa U alleToHa.

KapGoHoBBIe KN CJIOTBL. Kapbokcruabaas rpyImIa.
HomenkaaTypa OZHOOCHOBHBIX KapOOHOBBIX KHCAOT. Pu3HUeCKUe
cBo¥icTBa KapOOHOBBIX KHCAOT. MypaBbHHAd U YKCyCHas
KHUCAOTBI ~KaK  IIPEACTAaBUTEAH  IIPENEABHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHUCAOT. IIperncraBaeHMe 00 apoMaTHYECKUX
(6en3zoitnag), HEIIpeaeAbHBIX (akpraoBas, OAE€VHOBad),

OUKapOOHOBBIX (IIIABEAEBasi), THAPOKCUKAPOOHOBBLIX (MOAOYHAS,



AVIMOHHAsI) ¥  BBICIIMX KApOOHOBBIX  (IAABMUTHHOBAs U
CTeapuHOBasl, OAEMHOBAasl) KHCAOTax. I[loAydeHHe KapOOHOBBIX
KHCAOT (OKHCAE€HHE aABIETH0B, IIEPBUYHBIX CIUPTOB, [OMOAOTOB
Oensoaa). Crnenudruyeckue CIIOCOOBI ITOAYYEHHS MypPaBBUHOH U
YKCYCHOM KHCAOT. XMMHYECKHE CBOMCTBA (Ha IPUMepe YKCYCHOM
KHUCAOTBI): pPEaKIMu C MeTasraMH, OCHOBHBIMU OKCHIAMHU,
OCHOBaHHMSAMM U COAIMU KakK IIOATBEPXKAEHHUE CXOACTBA C
HEOPraHWYECKUMH KHCAOTAMHU, pPeaklus oITepuUuKanmum Kak
CIiocob TIOAyYEeHMsSI CAOXKHBIX 3(PUPOB, TaAOTE€HHPOBAHUE IIO
o-yraepomHoMy artoMy. [IpuMeHeHHe MypaBBHHOM, YKCYCHOM u
0EeH30MHOM KUCAOT.

Cnoxuple 3¢pupsl. CaoxHble 3(UPBl KaK  IMIPOLYKTHI
B3aUMOAEHUCTBHUS  KapOOHOBBIX KHCAOT CO  CIIMPTaMH.
HomeHkaaTypa CAOXKHBIX 9QUpPOB. [HAPOAN3 CAOKHBIX
3pUpPOB. PUMEHEHHE CAOXKHBIX J(PHUPOB B MEIUIUHE,
nuIeBod U nap@OMEPHON IIPOMBIIIAEHHOCTH, B IIOAYYEHUU
IIOAUMEPHBIX MaTEPUAAOB.

Knpsbl. 2KUpbl Kak CAOKHBIE 9(OUPHI TAHIIEPUHA K BBICIINX
KapOOHOBBIX KHCAOT. PacTHUTEeABHBIE UM KHUBOTHBIE JKUPBI, HUX
coCTaB, pas3AWdHe B CBOUCTBax. [uaporeHu3anud XKUPOB,
COCTOMINUX U3 OCTATKOB HEITpedeAbHBIX KHCAOT. PacriosHaBaHue
PaCTUTEABHBIX XKHPOB Ha OCHOBAHUH UX HEIPEIEABHOTO XapaKTepa.
T'uapoAn3 MAM OMBIAEHHE JKUPOB KaK CIIOCO0 IIPOMBIIIAEHHOTO
IIOAYYEHUsI COA€H BBICHINX KapOOHOBBIX KHCAOT. [IpuMmeHeHUMe
KUPOB. PYHKINHN KUPOB B opraHusMe. Mpiad KaK COAHU BBICIINX
KapOOHOBBIX KUCAOT. MOIOIIHe CBOMCTBA MBIAQ.

VYrieBonsl. Kaaccudukariusa YTAE€BOLOB. Haxoxknenue
YTAEBOZIOB B IIpupofe. PYHKIINH YTA€BOAOB B PACTHUTEABHBIX U
SKUBOTHBIX opraHu3Max. doTocuHTES. I'atoko3a Kak
IPEACTAaBUTEAD MOHOCaXapHua0B. duzuyeckue CBOIMCTBa
TAIOKO3bI. ['AIOKO3a KakK  aAbAeTHuAOCIINPT: pPeakluu ¢
ruapokcugoM Menu (II) m amMmMmadyHBIM pacTBOPOM OKCHAA
cepebpa(l). BpoxkeHHE TAIOKO3bI (MOAOYHOKHCAOE U CITUPTOBOE).
3HayeHNe U IpUMeHeHHUe I'AIOKO3bI.

Caxapo3a. Caxapo3a KakK IIPEACTaBUTEAb AHUCAXapHUIO0B.
I'mapoans caxaposel. CBOHCTBA U IPUMEHEHHUE CaXapos3bl.

ITomcaxapuapl. Kpaxmaa, 11€AAr0A03a M TAUKOINEH Kak
IIpefCcTaBUTEAN  IloAHcaxapuaoB. Kpaxmaa, 1ieaatoro3a U
TAMKOTEH KakK OWOAOTHYECKHE IIOAUMEpPBI, HWX CTPOEHHE.
XUMH4YecKHe CBOMCTBa KpaxMasa U IIEAAIOAO3BI  (THIPOAHS3,
KadecTBEHHAad peakIlus C HOJ0M Ha KpaxMaa U ee IIpUMeHeHUe [Ad
oOHapysKEeHHUsI KpaxXmMasa B MNPOAYKTaX NMUTaHud). [[ppuMeHeHne U
OHMOAOTHYECKAST POAB IIOAHCAXAPUIOB.

Avuupl. CTpoeHHE UM CBOMCTBa aMHUHOB. AMHMHBI Kak
opraHmdeckue oOcCHoOBaHHs. OCOOEHHOCTHM aHUAWHA HW €ro
XUMHWYECKHEe CBOMCTBa (B3aUMOAEMCTBHE C COASHOM KUCAOTOH U
OpomHOIf Bomoii). Peakiius TOopeHHS aMUHOB. I[loaydeHue
aMuHOB. Iloaydenue aHumamHa 1o peakuuun H.H. 3ununa.
[IpuMeHeHUE aMUHOB.

AmuHOKMcI0TBI. COCTaB 1 HOMEHKAATYPA aMUHOKHCAOT.
FaunuH, arnaHUH, BaAWH, IIUCTEUH, CEPUH U (PEHUAAAAHUH KaK



IIPEeNCTaBUTEAN  IIPUPOAHBIX  aMHHOKHCAOT. PU3HYECKHe
CBOMCTBa aMHHOKHCAOT. AMHHOKHCAOTBI Kak aMd@OTepHbIe
OpraHWYEeCKHE COENMHEHHS (B3aUMOAEHCTBHE C IIleAOYaMHU U
kucaoramu). [lenrtuaHas cBs3b. OOpasoBaHHE ITOAHUIIEIITHIOB.
O6HapyzkeHMe OEeAKOB C IIOMOIIBI0 KAYEeCTBEHHBIX (IIBETHBIX)
peakiuii. BruoAoruyeckoe 3HAYEHHE O-aMHUHOKUCAOT. ObaacTu
IIPUMEHEHUS aMUHOKHUCAOT.

benku kak nmpuponHble 6monoanmeprpl. CocTaB U CTPOECHHE
6eakoB. [lepBuyHas, BTOPHUYHAS, TPETHUHAsS U YeTBEPTHYHAS
CTPYKTYpPEI Oeaka. XuMHUeCcKHe CBOMCTBa OEAKOB: T'HAPOAU3,
OoeHaTypauus, ropeHue. bBuoasormyeckme ¢QyHKIUU OEAKOB.
[TpeBpamennsg 6€AKOB ITHIIN B OPraHHU3Me.

MnesTndukamys OpraHM4IecKmx coeMHEeHMIL.
lenermyeckasg  CBA3b  MeXAy  KAacCaMH  OPraHUYECKHUX
coequHeHUM. THUIIBI XUMHYECKHUX pPEakIUil B OpraHu4YecKoH
XUMHH.

HemoHcTpaumm. 8. OKHCA€HHE 3TaHOAA B aabaerua. 9.
KayecTBeHHBIE peakIMU Ha MHOroaTOMHbIE CHOUpPThL. 10.
PacrBopumocts heHOAa B BoAe IpU OOBIYHOM TeMIeparype Hu
npu HarpeBaHuu. 11. IloaydyeHue peHoadaTa HaTpud. 12.
Ocaxpmenue ¢eHOAa U3 pacTBopa (QeHOAITa HATPHUS IO
OeMcTBUEM yraekucaoro rasa.l3. KauecTBeHHbIE peaKIlN Ha
denon.14. Peakiusa «cepebpssHOoTO 3epKasar. 15. OkmcaeHUe
TAIOKO3BI ruzpokcuaoM Meau (II). 16. KauecrBeHHas peakiius
Ha Kpaxmaa. 17. Peaknug aHmamHa ¢ OpOMHOM BOmOii.18.
Koaneriima amMuHOKUCAOT. 19. [JoKa3aTeALCTBO HAAUYHULI
(PYHKITMOHAABHBIX TPYIIII B pacTBopax amMuHOKHCAOT. 20.
PactBopenre u ocaxkpaenue 6eakoB. 21. lIBeTHBIE peakIUu
O0eakoB. 22. ['opeHMe NTHUYRETO IIepa U MIEPCTIHON HUTH.

JIabopaTopHsbIe onbIThI. 4. CBOMCTBA 3THAOBOTO CIIHPTA.

5. CBotictBa raurepuHa. 6. CBoicTBa YKCYCHOM KUCAOTHI.
7. CBoiicTBa 6eH30MHON KUCAOTHI. 8. ['MAPOAN3 acTTUpPHHA.
9. CBoiicTBa TAaI0K03bI. 10. L[BeTHBIE peakIiiu OEAKOB.

KonTpoapHas pabora No2. «<KHcAOpPOA- U a30TCcoAepKAalIlMe

OpPraHUYEeCKHE BEIIECTBAY.



4. Bvlicokomo1eKy1sipHble seujecmea

I[loraTue o mnoauMmMepax. MaxkpoMoOa€Kyaa, CTPYKTYpPHOE
3BEHO, CTENEHb IIOAMMEpPH3aluH, MOHOMEp. ['OMOIOAMMEDEI U
cornoauMepsl. [loanMepu3anua U NOAMKOHAEHCAUA KaK METOMbI
IOAYYE€HUS IIOAMMEPOB. CoBpeMeHHbIE IIOAMMEPHBIE
MaTtepuasbl. [laacTMacchl  (IIOAMSTHAEH, IIOAHUIIPOIIMAEH,
IIOAMCTUPOA, IIOAMBHHHAXAOPH[, IIOAHITHAEHTepedTasar).
BoaokHa TIpUpOAHBIE, HCKYCCTBEHHBIE (6ucK03a, alleTaTHOE
BOAOKHO) M CHHTETHYECKHe (KaIlpoH, HaliAOH, AaBcaH,
cnandexc, aaukpa). OaacToMepbl. Kaydyk HOpHUpOOHBIA U
CUHTeTHYeCKUH. Byakanuzanusa kaydyka. PesnHa 1 500HUT.

HemoHcTpaumm. 23. KoAreKIIMH ITAACTMACC, 3AaCTOMEPOB,
BOAOKOH. 24. ['opeHHe HEeAAYAOHUA.

JlaGoparopHble onbIThI. 11. OTHOLIEHHE CHHTETHYECKUX
BOAOKOH K pacTBOpaM KHCAOT U IIIEAOYEH.

TeopeTrnueckue ocHoBbI xMMKM (11 K/1acc)

1. Bewjecmeo

CrpoeHue BelllecTBa. BaskHelInne MTOHATHAXUMHWU:
aTom, MOAEKYAAQ, OTHOCHUTEABHAS aToMHasd macca,
OTHOCUTEABHAsT MOAEKYASIpHasl Macca, KOAMYECTBO BEIIeCTBA,
MOASIpHAs Macca BellecTBa. [IpocTble M CAOXKHBIE BeEILIECTBA.
MeTaaAabl W HeMeTaaAbl. HeopraHudeckue UM OpraHHYECKUE
BelecTBa. BelecTBa MOAEKYASIPHOTO U HEMOAEKYASPHOTO
CTPOEHUS.

CoBpeMeHHasg MOAeAb CTPOEHHS aToMa. Japo aroma.
[TpoToubl. He#iTrponsl. M3oTOmBI. ATOMHAas OpOUTAAB. S-, pP-, O-,
f-opbutasn. CrpoeHHE SAEKTPOHHBIX 000OAOYEK arToMma.
OAEKTPOHHAaA KOH(UTypaug aToMa. OcHosHoe u
6030)icOenHbIe cocmosaHus amomos. Kaaccudpukarimsa
XUMUYIECKUX HOAEMEHTOB (S-,p-,d-aaemeHTHI). OCOOGEHHOCTH
CTPOEHUS HEPTETUUYECKUX YPOBHEH aTOMOB (-3A€MEHTOB.

[lepuogndeckass cHUCTeEMa XUMHUYECKHUX daeMeHToB [, U.
MenneaeeBa. Ilepumognueckuit 3axonH [. WM. Mengeaeesa.
dusnyeckuit  cMmbica  Ilepumommyeckoro — 3akoHa .M.
MenneaeeBa. I[IpUyuMHBI HW 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB 2A€MEHTOB M HUX COEIUHEHUH (BBICIIMX OKCHIOB U
TUAPOKCUIOB) II0 TIepHoaaM U rpymnnam [lepruoandecko CUCTEMBI
(Ha mpuMepe SAEMEHTOB MaAbIX IIEPHOAOB UM TAAQBHBIX
IOATPYII).

Dnexmponnas npupooa Xumuueckou ceA3U.
OAEKTPOOTPUIIATEABHOCTD. Tunbr XUMHYECKOMU CBSI3U
(koBaaneHTHAasI, MOHHAas, MeTasrndecKas). KoBaseHTHasa CBa3b
(HemoasspHad u mtoagpHas). OOMEeHHBIH U JOHOPHO-aKIIEIITOPHBIH
MeXaHU3MbI 00pa3oBaHUs KOBAAECHTHOMN CBs3u. MoHHas CBA3b U
MeXaHu3M  ee obpa3oBaHus. MeTasamdeckas CBSI3b.
Kpucrasangeckue u amognvle BEIIIECTBA. Tuns!



KPHUCTAAAMYECKHUX  PEIIETOK  (aToMHasl, MOAEKyAspHas,
HOHHAas, METaAANYecKasl). 3aBHCUMOCTb (PU3HYECKUX CBOMCTB
BEIIECTBA OT THIA KPUCTAAAMYECKOM pemieTkd. BomoponHada
CBs3b. [IpuYMHBI MHOTOOOPA3Hs BEIECTB.

PactBopbl. PacTBOPUMOCTE TBEPABIX BEIIECTB, KUAKOCTEYU U
ra3oB B Boje. HachllieHHbIE, HEHACHIIIIEHHbBIE U II€PECHIIIIEHHbIE
pactBoprl. IloHarme o Kpucrassorunparax. CrocoOsbl
BBIpasKEHUsS] KOHIIEHTPAIlUU pacTBOpoB. MaccoBag [nmoad
PacTBOPEHHOI'O BEIIIECTBA.

Jucnepcnuie cucmemal. Konanouonwvie pacmeopeoil.
Hcemunnoie pacmeopwl. Bzeecu (cycnenzuu u smynvcuu). 3o7u,
eenu. Dppexm Tunoans. Koaeymsayus. Cunepeszuc. I[lpumepot
KOJNJLOUOHBIX CUCHEM 8 NOBCEOHEBHOU IHCUZHU.

OAEKTPOAUTHYECKAS OHUCCOIMAIIUsS. OAEKTPOAUTBbI. MOHBI
(katmonbl M aHuMOHBI). CreneHb aucconuainu. CHABHBIE U
crabble  AAEKTPOAUTBHI, OCODEHHOCTHP  HUX  JQUCCOIIUAIIUH.
Onpenesenue BasKHEUIITHX KAaCCOB HEOpraHU4YeCKUX
coenUHEHUN (OKCHIOB, KHMCAOT, OCHOBaHHUM M coAel) B CBeTe
TEOPHUU HACKTPOAUTHYECKOM auccomanuu. J[lucconmmanud
Boabl. KucaoTHOCTb cpenpl (KHCAOTHad, HeHWTpaabHad U
mieAodHad cpena). Bomopoausliit mokasareab. pH pacTBopa Kak
II0Ka3aTeAb KHCAOTHOCTH Ccpensl. NuaukaToprl
(YHUBepCaabHBIH, AAKMYC, METHAOPAHIK U (PEHOADTAAEHUH).

2. Xumuueckue peakyuu

YpaBHEeHHS XUMHUYECKHUX PeakKIMi U pacdeTbl II0 HHUM.
Pacuer MoAgpHOM Macchbl BellecTBa. DBBIYHMCAEHUS IIO
XUMHYECKUM ypaBHEHUdAM  KOAWYECTBa, 00BeMa, MaccChl
BEIIeCTBA II0 KOAWYECTBY, OOBEMy, MacCe peareHTOB WAU
MIPOAYKTOB PEaKIIUH.

XuMuyeckue peakiini. [OMOreHHBIE U TeTepOTeHHBIE
peakmuu. CKOPOCTb peaklMM, €€ 3aBUCHMOCTH OT Pa3ANYHBIX
(paKkTOpPOB: TPUPOALI PEATUPYIOIIUX BEIIECTB, KOHIIEHTPAIINU
pearupyoumx BeIIeCcTB, TEMIEPATYpPhl, MAOUIAAN PeaKIIMOHHOM
IOBEPXHOCTH, HaaWdusg KaraausaTtopa. Karaaus. Poab
KaTaAU3aTOPOB B IPUPOAE U IIPOMBIIIIACHHOM ITPOU3BOICTBE.

ObpatuMocTh peakuuii. XUMHUYECKOe paBHOBECHE U €ro
CMeIlleHUE IO, JIeFCTBUEM Pa3ANYIHBIX daxkTOpOB
(koHIIEHTpAIINd peareHTOB HAM I[POAYKTOB  pPeakKIIUH,
oaBAeHHE, TemIeparypa) [HAsd CO3OaHUsa  OIITUMAaABHBIX
YCAOBHH HPOTEKaHUS XUMHYECKHX ITporieccoB. [IpuHnun Ae
[ITaTeane.

Peakiiuu B pacTBopax 9SAEKTPOAUTOB. PeakIuu HOHHOTO
obMeHa. YCAOBHS IIPOTEKAHHS pPeaKIM¥ HOHHOTO OOMeHa.
KauectBennrnlie peakiiuu. [loHsaTHEe 00 aHAAUTUYIECKON XUMUH.



lMugpoans coaeti. 'mapoans 1o KaTUOHY, IO aHUOHY, IIO
KaTHOHY H II0 aHMOHy. Peakima cpenbl BOAHBIX PacTBOPOB
coaeti. OOpaTuMBIE U HEOOPATHUMBIM THAPOAM3 CoAeH. 3HadeHHe
THAPOAN3a B OMOAOTHYECKUX OOMEHHBIX IIPOIIECCAX.

OKHCAUTEABHO-BOCCTAHOBUTEABHBIE peakIuu. [Ipolieccsl
OKHCACHHUA u BOCCTaHOBAEHHA. OkuCcAUTEAB u
BOCCTAHOBHUTEAb. THUIIMYHBIE OKHCAHUTEAH N BOCCTAHOBHUTEAH.
Tanveanuveckue oJlemMeHmbl u AKKYMYAmopbl .
OKHCAUTEABHO-BOCCTAHOBHUTEABHBIE DPEaAKIMH B  IIPHUPO/E,
IIPOU3BOACTBEHHBIX mporeccax 51 KHU3HEAEATEABHOCTH
OPraHU3MOB. DAEKTPOAH3 PACTBOPOB U pacnaaBoB. [IpuMeHeHme
9AEKTPOAN3A B IPOMBIIIACHHOCTH.

HeMoHCcTparmm. 25(1)%. Pazauunbie dopmbI
Ilepumonmyeckoit cucreMs! [. U. MenneaseeBa. 26(2). Iloayuenue
U mepekpucrasanzanyg uonuaa cBUHIA(I) («30A0TOH MOKABY).
27(3). Odderr Tunmaag. 28(4). OAeKTPOHPOBOLHOCTD
PacTBOPOB 3AEKTPOAUTOB. 29(5). 3aBUCHUMOCTBH CTEIEHU
SAEKTPOAUTHYECKON [OUCCOLMAIIUM YKCYCHOHM KHCAOTBI OT
paszbaBaenusa pactBopa. 30(6). OnpenesecHUe KHUCAOTHOCTH
cpenbl C IIOMOIIBIO YHUBepcasbHOro wuHaukaropa. 31(7).
[Tpumeprsr  peaknuii  HOHHOrO  OOMEHa, HAYIIMX  C
obpasoBaHMeM ocanka, raza uAu Bombl. 32(8). Tmmpoams
coaett. 33(9). MenmHO-ITMHKOBBIM TaAbBaHUYECKHUU OAEMEHT.
34(10). 3aBUCHMOCTb CKOPOCTH PEaKIUH OT IIPHUPOJIbLI BEIIECTB
Ha IIpUMepe B3aUMOJEHCTBUS pPaCcTBOPOB Pa3AUYHBIX KHCAOT
ONWHAKOBOM KOHIEHTPAIlMHM C OAMHAKOBBIMH KyCOYKaMH
(rpaEysaMu) IIMHKa M OAMHAKOBBIX KYCOYKOB pPAa3HBIX
METaAAOB (MarHud, IMHKA, KEA€3a) C pacTBOPOM COASHOHM
KUcAOThI. 35(11). 3aBHCHUMOCTH CKOPOCTH peakIMU OT
KOHIIEHTpAllUN pearupyolMx BeIecTB M TeMIlepaTypbl Ha
IIpHUMepe B3aUMOAEHCTBHA pPaCTBOPOB CEPHOM KHCAOTBI C
pacTBopaMu THOCyAb(aTa HaTPHUS Pa3AWIHON KOHIIEHTpPAIUH
u TeMIiiepaTrypbl. 36(12). 3aBHCUMOCTbL CKOPOCTH PEaKIIUU OT
KaTaauzaTopa Ha IIpHMeEpe Pa3a0keHHd IIepoKCHAa Boaopona C
IIOMOIIIbI0 HEOPTaHMYEeCKHUX KaTaAHu3aTOpOB U IMIPUPOIHBIX
00BEKTOB, COMEP3KAIIINX KaTasasy.

JIabopaTopHBIe OMBITHL. 12(1). Bomopoansbrii
nnokasareab.13(2). IIpu3HaKM TIPOTEKAHHA  XHUMHYECKHX
peakumii. 14(3). YcaoBus HOpoTeKaHUd peakIUi MHOHHOIO
obMeHa. 15(4). KauecTBeHHbIE peaxmuu. 16(5).

OKHCAUTEABHO-BOCCTAHOBUTEABHBIE peaKii. 17(6). CKopocTb
XuUMHU4YecKo# peakiuu. 18(7). XuMmudeckoe paBHOBECHE.

KouTpospHas pabora Ne 3(1). «BemiectBo. XHUMHYECKHE
pEeaKITHU».



3. Heopranunyeckass Xumus

Kaaccugukarusa HeopraHUYeCcKUX BEIIeCTB.

IIpocthie BemiecTBa — HeMeTaaAbl. PuU3ndecKUe CBOHMCTBA
HEMETaAAOB. AAAOTPOIINEG. XUMUYECKHE CBOMCTBA HEMETAAAOB
Ha IIpuMepe rasoreHoB. OKHCAUTEABHO-BOCCTAHOBUTEABHBIE
CBOICTBa BOIOpOAAa, KHCAOPOZA, TaAOT€HOB, CEPBI, a30Ta,
docdopa, yraepoma, KpPEeMHHUS. BzaumopgetictBue  C
MeTasAaMH, BOOOPOAOM M APYTUMU HeMeTasraMu. HemeTaaab:
KaK THUIIMYHBIE OKHCAHTeAH. CBoOMCTBA HEMETAAAOB KakK
BOCCTQHOBUTEAEH.

[Ipocthie BelecTBa — MeTaaAbl. [loaOKeHHE METAAAOB B
[lepuoamyeckod cucreMe. PU3HUUECKHE CBOMCTBA METAAAOB.
Obmme cBoiictBa MeTaaroB. CriaaBpl. XMMHYECKHE CBOMCTBa

METAAAOB. OKHCANUTEABHO-BOCCTAHOBUTEABHBIE CBoOMcCTBa
METAAAOB TAABHBIX M ITOOOYHEBIX IIOATPYIIIL (Me}lb, }KCAC30).
B3aI/IMO,/IeI‘/JICTBI/Ie METAAAOB C HEMETaAAaAMHU, BOﬂOﬁ,

KHCAOTAMHU U pacTBOpaMH COAeH. DAEKTPOXUMHUYECKHU P
HanpsizkeHuit MetassoB H.A.BekeroBa (pga cTaHZApTHBIX
SAEKTPOAHBIX MOTeHIHaAroB). OKpacKa IIAaMEHH COeQUHEHUSIMHU
METaAAOB.

Kopposusa MeTaAA0B Kak OKHCAUTEABHO -
BOCCTAHOBUTEALHBIM IIpollecc. Buapr kopposuu. CriocoObl
3aIUThl METAAAOB OT KOPPO3HUH.

Meraans1 B ripupoze. Iloanydenue metasroB. MeTaaayprus.
UepHasgs u IBeTHas MeTasAyprud. [Ipou3BoacTBO dYyryHa,
aAIOMUHUS.

Hemoucrpanmu. 37(13). BzaumoneiictBue 6poMHOM BOABI C
vonunoM Kaaud. 38(14). BsaumozmeilicTBHe aAIOMHHUS C
nonoM. 39(15). BzaumopeiicTBue Meou C KOHILEHTPUPOBAHHOMU
aszoTHOM KucaoToi.40(16). AatoMoTepMUS.

Jlabopatopubre ombIThl. 19(8). O3HaKOMAE€HHE  CO
cBofictBaMu HeMeTaaroB. 20(9). BrlTecHeHHe TasOreHOB U3
pactBopoB ux coaeit. 21(10). O3HaKOMA€HHE CO CBOMCTBaMH
MeTasr0B U cmaaBoB.22(11). Oxpacka NAaMEHH COAIMH
METAaAAOB.

4. XuMu4d 1 ’)KU3Hb

HayuyHple OPUHIOMOBI OPTaHU3AIHH XUMIYECKOTO
OpPoUu3BOACTBA. [IpOU3BOACTBO CEPHOM KHUCAOTHI.

Xumus u SHEpreTHka. ITpuponnbie HCTOYHUKU
yraeBomoponoB. HedThb, ee cocTaB u nepepaborka. [leperonka
u kperuHrHedptu. Hedrenponykrel. [loHaTue o mupoause u
pudopmMuHTe. OxkTaHoBOE YHCAO OeHs3uHA. Oxpana
OKpyzKaroIei cpenpl opu He(prenepepaboTKe u
TPAHCIIOPTUPOBKE HEPTENPOAYKTOB. [IpHPOAHBIN ¥ HOIYTHBHIH
HeTIHOM ras3pl, UX COCTAB M HCIIOAB30BaHHE. TOmAWBO, €ro



BuAbl. TBepable BHUABI TOIIAMBA: [OpPEBECHUHA, [IPEBECHBIH,
OypbIii 1 KaMEHHBIH yroAb, TOpd. AABTEpPHATUBHBIE UCTOYHUKHU
SHEPTHUH.

XuMudg U 300poBbe. XUMU4A MUIIHM. PaliioHasbHOE TUTAHUE.
Tuwesvre 0obasku.

AekapcrBeHHbBIe cpenacTBa. [loHaTHe o papmalleBTHYEeCKOH
XUMUU U (PapMakoAOTHH. AeKapcTBa: IPOTHUBOBOCIIAAHUTEALHBIE
(cyabhaHMAaMHUAHBIE TIpENapaThl, AHTUOUOTHUKH), aHAABTETHKHU
HEHapKOTU4YEeCKHWe (aCIUpHH, AaHAABTWH, IlapalleTamMoA) U
HapKOTUYECKHeE, BSKYIIHE CPEACTBA, CTepPOUAHble. [[OpPMOHEI.
depMeHThI, BHUTAMHWHBI, MUHEPAAbHbIE BOABI. [IpoGaeMEbl,
CBd3aHHBIE C TIPUMEHEHHEM A€KapCTBEHHBIX IIpernapaTosB.
Bpennbie npuBBIUKKH U (PAaKTOPBI, paspylIaioliue 340POBbe
(KypeHHE, ynoTpeOAEHNE aAKOTOASI, HAPKOMAaHUS).

Kocmernueckue u napgomMepHble CPENCTBA.

BrrroBasg xumuga. Moromnpie U 4UCTANME cpencTtBa. MbIiao.
Crupaavubie 1mopornku. OrbeamBatean. CpencTtBa AWYHOHR
rurueHbl. Cpedcmea  60pvObLI ¢ OLIMOGLIMU —~ HACEKOMBIMU:
penenienmsl, uncekmuyuovl. llpaBuaa 0Oe3oracHo#t paboTbl C
€OKUMHU, TOPIOYHMMH U TOKCHUYHBLIMHU BeEIeCTBAMU, CPeICTBaMU
OBITOBOY XUMUH.

Xumug B crpouteabcTBe. ['unc. M3zBecth. LlemenT. BetoH.
[Tombop  ONTUMAaABLHBIX CTPOUTEABLHBIX  MAaTEPHUAAOB B
IPAKTHIECKOH NeITeALHOCTU YeAOBEKa.

XuMHSI B CEABCKOM XO3dicTBe. MwuHepasbHBIE U
opraHmdeckue ynobopenus. CpeacrTBa 3allUThl PACTEHUH.

Heopraumyeckue matepuasbl. CTEKAO U KepaMHUKAa.

[TUrMeHTHI U KPaCKH.

Xumus u 5KOAOTUL. XUMHUYECKOE 3arpgas3HeHne
OKpyXKamwlleit cpeapl u  ero nocaeacteud. OxpaHa
ruapocdeprl, IIOYBBI, aTMocdepbl, (AOpbl B QayHBI OT
XUMUYECKOTO 3aTPSI3HEHHUS.

«3eaeHad» XUMUS.

MeToapl HAy4YHOTO IIO3HAHUA. VICTOYHUKH XUMHUYECKOM
uHQOpPMAaIIIH. [Mouck nHQOPMAITUA 1o Ha3BaHUAM,
naeHTU(HUKATOpaM, CTPYKTYpPHbBIM ¢opmyaam. HabaromeHwue,
OIMCaHWe, H3MepeHHe, THUIoTe3a. I[lOMCK 3aKOHOMEpPHOCTEH.
Hayunblii  SKCIIEpUMEHT. MopgeaupoBaHHE  XUMHYECKUX
IIPOILIECCOB U SIBACHUM, XUMUYECKHUN aHaAu3 U CHHTE3 KakK
METOAbl HAyYHOT'O TTI03HAHUS.

HemoHcTpanmm. 41(17). MoaeAb «KHUIIAIIETO CAOS».

JTaGoparopusle onibIThI. 23(12). O3HaKOMAECHHE C HEPTHIO U
"Hedrenponykramu. 24(13). 3HaAKOMCTBO C MHHEPAABHBIMU
yI0OpeHUsMHU U U3yYEeHHE UX CBOMCTB.

KonTtponpHasa pabora Ne4(2). <Heopranudeckasi XHMMHSI.
Hay4yHble 0CHOBBI XUMHUYECKOI'0 ITPOU3BOACTBAY.



5. Tunbl pacyeTHBIX 3aJa4

HaxoxkneHre MOAEKYAIPHOH (POPMYyABI Ta3000pa3HOro
YTA€BOZOpPOAA II0 €ro IIAOTHOCTHM U MacCOBBIM [OOASIM
5AEMEHTOB, BXOMSIINUX B €70 COCTaB.

HaxoxkmeHre MOAEKYASIPHOM (QOPMYyABI Ta3000pa3HOro
YTA€BOZOPOAA 110 IIPOAYKTAM CTrOpaHHUL.

HaxoxpeHne MOAEKYASIPHOH (POPMYABI OPTaHHUYECKOTO
BEIIECTBA II0 €ro IIAOTHOCTH U MAacCCOBBIM JOASIM
9AEMEHTOB, BXOSIINX B €ro COCTaB, HAU II0 MIPOAyKTaM
cropaHus.

PacueTsl MaccoBoM HoAUM (MaccChl) XUMUYECKOTO COEIUHEHUS
B CMECH.

Pacyersr Macchl (00beMa, KOAMYECTBA BEIECTBA) HUCXOMHBIX
BEIIECTB HAM NPOAYKTOB peakIUMM II0 H3BECTHOH Macce
(00BeMy, KOAWYECTBY  BEIIECTBa) pPEareHTOB  UAU
IIPOAYKTOB peaKIINU.

PacueTbl 00BEMHBIX OTHOIIEHHUH Ta30B IIPHU XUMUYECKHUX
peaKIIHIX.

Pacuetrsr Maccel (00BEMa, KOAHMYECTBAa  BEIIECTBA)
IPOAYyKTa PeaKINH, €CAH OOHO M3 BEIECTB JaHO B BHAE
pacTBOopa C OMPENEACHHON MacCOBOM MOAEH PaCTBOPEHHOTO
BEIIIECTBA.

6. Tembl NIpaKTUYECKUX PAGOT

ITpakTnueckast pabora Nol (10xacc). PacrmoznaBanHume
maacTMacc.

IMpakTnaeckast pabora No2 (10kiacc). Pacnosnasanue
BOAOKOH.

ITpakTudaeckast  pabora Nl  (11ksacc). Perenue
3KCII€EPUMEHTAABHBIX 3a1a4 II0 TeMe «XHMHYECKHe
peaKIum».

ITpakTtnaeckast pabora No 2 (11 xiacc). Iloayuenune
MEeIHOT0 KyIopoca.



Ilnannpyemblie pe3yJbTaThl OCBOEHHS Y4e0OHOTO
npeaMera « XumMus» Ha 0a30BOM YPOBHE CpeHEro
001ero odopa3zoBaHus

1. IlnaHupyeMble IMYHOCTHBIE Pe3yJIbTaThl
OCBOEHHUA y4eOGHOro npeamera «XuMusa» Ha
6a30BOM YypOBHEe

[MTraHUpPYyEMBIMH AMYHOCTHBIMH PE3yAbTATaMU B
paMKax OCBOEHUs y4eOHOTO IIpeaMeTa «XUMUsT» SBATIOTCH:

1) B chepe omHoweHuii 06yuaowuxcs K ceée, K cgoemy
300po8blo, K NO3HAHUIO ce6:

— OpueHTalusg O0yYamrIIUXCd Ha MJOCTUIKEHHE AWIHOTO
CYACTbsl, PEAAHBAIIHIO II03UTUBHBIX KU3HEHHBIX IMEPCIIEKTUB,
HUHHUIIUAaTUBHOCTb, KPEATUBHOCTb, TOTOBHOCTh M CIIOCOOHOCTH
K AUYHOCTHOMY CaMOOIIPEAEACHUIO, CIIOCOOHOCTh CTABUTD IIEAH U
CTPOUTD KU3HEHHBIE [IAAHBI,

— IOTOBHOCTBb M CIIOCOOHOCTEH OOECIIEYHTEL cebe U CBOHM
OAM3KUM [JOCTOMHYIO YKHU3Hb B ITPOIIECCE CAMOCTOSITEABHOMH,
TBOPYECKOM U OTBETCTBEHHOM MEITEALHOCTH;

— T'OTOBHOCTb U CIIOCOOHOCTBH 00y4YaOIIUXCS K OTCTAaUBAHHUIO
AMYHOTO JOCTOMHCTBA, COOCTBEHHOI'O MHEHMS, TOTOBHOCTH W
CIIOCOOHOCTL  BBIpA0ATHIBATE  COOCTBEHHYIO  IIO3ULHIO IO
OTHOIIIEHHIO K OBIIECTBEHHO-TIOAUTHIECKUM COOBITUSM IIPOIIIAOTO
¥ HAaCTOSIIETNO0 HA OCHOBE OCO3HAHHS KM OCMBICAEHHS HCTOPHH,
LOyXOBHBIX LIEHHOCTEN U OJOCTHUKEHUM HAIllel CTPaHBI;

— IFOTOBHOCTB U CIIOCOOHOCTB 06y IaTOIINXCS K
CaMOpPa3BUTHUI0O K CAMOBOCIHTAHHIO B COOTBETCTBHU C
OOIIIEYEAOBEYECKHUMH I[IEHHOCTIMH H HIEaAaMH TParKIaHCKOTO
ob1ecTBa, moTpeOHOCTH B pu3UIECKOM
CaMOCOBEPIIIEHCTBOBAHUH, 3aHATUAX CITOPTHUBHO-
03/I0POBUTEABHOM MEATEABHOCTBIO;

— ODPUHSATHE W peasus3alus IIEHHOCTEM 3O0POBOTO U
Oe3zomacHoro 00pasa >KU3HU, OepekHOe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOIIIEHHE K COOCTBEHHOMY (DUIHYECKOMY U
TICUXOAOTHYECKOMY 3/I0POBBIO;

— HEIIPpUATHE BPEAHBIX IIPUBBIYEK: KypeHUd,
YIIOTPEOAEHUST aAKOTOAST, HAPKOTHUKOB;



2) e cghepe omHoweHuii oGyuarwuxcs k Poccuu kak K
PoduHe (Omeuyecmasy):

— poccuiickasg WAeHTHYHOCTh, CIIOCOOHOCTb K OCO3HAHHUIO
POCCHUCKOM HAEHTHUYHOCTH B IIOAUKYABTYPHOM COLIUyME,
YyBCTBO NIPHUYACTHOCTH K HCTOPHUKO-KYABTYPHOH OOIIHOCTH
poccuiicKoro Hapozaa U cyapbe Poccuu, maTproTH3M, TOTOBHOCTD
K cAyzKeHHI0 OTe4ecTBY, €T0 3allluTe;

— YBaxXXEHHE K CBOEMY HAPOMY, 1yBCTBO OTBETCTBEHHOCTHU
nepen Pomunol, ropmoctu 3a CBOM Kpal, cBolo Ponuny,
IIPOIIIAOE U HACTO4IIlE€E MHOTOHAIIMOHAABHOrO Hapoaa Poccuw,
yBazKeHHe TOCyIapCTBEHHBIX CUMBOAOB (rep0, daar, ruMH);

— cpopMHpoOBaHUE yBaXKEHUS K PYCCKOMYy $H3BbIKy Kak
roCyJapCTBEHHOMY A3BIKY Poccuiickoi denepanumy,
ABAAIOIIEMYCd OCHOBOM  POCCHMCKOHM  HAEHTHUYHOCTH H
rAaBHBIM (DAKTOPOM HAIIHOHAABHOTO CAMOOIIPEIEACHHS];

— BOCIIMTAHHE  YBa*K€HMd K  KYABTYpe,  £3bIKaM,
TPaOUILIEaM U 00bIYasM HapOJOB, IPOoXKUBAIOMUX B Poccuiickoit
deneparuy;

3) e cghepe omHoweHuil 0GyHaWuxcs K 3aKOHY,
2ocydapcmaey U K 2paxcdaHcKkomy o6ujecmay:

— I'PpakIaHCTBEHHOCTD, TPAXKIAHCKAS ITO3UIIUT aKTUBHOIO U
OTBETCTBEHHOTO YA€HA POCCHMCKOTO O0OIIeCTBa, OCO3HAIOIIETO
CBOM KOHCTHUTYIIMOHHBIE IIpaBa U 00sI3aHHOCTH, YBaXKAaIOIIIETO
3aKOH U I[IPaBONIOPSANOK, OCO3HAHHO IIPUHHMAIOIIETO
TPaaUIIUOHHBIE HaIlMOHAABHBIE u o01IIe9YeA0BeYECKUE
TYMaHUCTHYECKHUE U AeMOKpPaTUYeCKHe IEHHOCTH, TOTOBOTO K
y4acTHIO B OOIIIECTBEHHOH KU3HU;

— OpU3HAHWE HEOTUYKIAeMOCTH OCHOBHBIX IIPaB U CBOOOI
4eAOBeKa, KOTOpbIe MIPHHAMIAEXKAT KasKIOMy OT POXKICHUS,
TOTOBHOCTb K OCYILIECTBAEHHIO COOCTBEHHBIX IIpaB M CB0OOOX 6e3
HapyllleHus OpaB ©W CBOOOA [OPYTHX AUI[, TOTOBHOCTH
oTcTauBaTh COOCTBEHHBIE IIpaBa U CBOOOABI YeEAOBEKA U
rpazkaHHUHa COTAACHO OOIIENIPHU3HAHHBIM IIPUHITUIIAM U HOpMaM
MEXIyHapOAHOIO IIpaBa M B COOTBETCTBHH C KoHCTUTyIMeH

Poccuiickoit deneparuy, paBoBad " IIOAUTHYECKAasa
TPaMOTHOCTS;
— MHUPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY

VPOBHIO pa3BUTHS HayKH ¢  OOIIECTBEHHOM IIPaKTHKH,
OCHOBaHHOE€ Ha AHAaAOTe€ KYABTYDP, a TaKxKe PasAuYHbIX (POpM
OOILIIECTBEHHOTO CO3HAHMSA, OCO3HAHHE CBOEro MecTa B
IIOAUKYABTYPHOM MHDE; HUHTEPpHOpU3aIIHI LIEHHOCTEHN
JEMOKpPaTHH H COIMaABHOHM COAMJApPHOCTH, TOTOBHOCTb K
JOTOBOPHOMY PEIrYAMPOBAHHIO OTHOIIEHHUM B TpylIe HAH
COLIMaABHOM OpraHU3allvy;

— TOTOBHOCTB 00y4aIOMMXCsS K KOHCTPYKTUBHOMY YIacTHIO B
IPUHATHN PElIeHUH, 3aTparvBalolIiX IIpaBa W HHTEPECHI, B
TOM YUCAe B Pa3AUYHBIX dopmax 00IIIeCTBEHHOU
CcaMOOpraHU3alluH, CaMOYIIPaBAEHH, OOIIECTBEHHO 3HAYMMOH
[EeATEABHOCTH;



— IPUBEPKEHHOCTb HAESIM HHTEPHAIMOHAAWU3MA, APYKOEI,
paBeHCTBa, B3aUMOIIOMOIIIU HapOJIOB; BOCITUTaHUE
YBaXKUTEABHOTO OTHOIIEHUs K HAaIlMOHAABHOMY [IOCTOUHCTBY
ATOflel, UX YyBCTBAM, PEAUTHO3HBIM YOEXKIeHUIM;

— TOTOBHOCTH OOYYarOIIUXCS ITIPOTHBOCTOATH HIEOAOTHH
9KCTPEMH3Ma, HAaIlMOHAAH3Ma, KCEeHOMpOOUH, KOPPYIIIIHH,
OUCKPUMHHAIIUK 110 COLIMAABHBIM, PEAWUTHO3HBIM, PACOBBIM,
HAllMOHAABHBIM  [PHU3HAKAM HW  OPYTHM  HETaTUBHBIM
COLTMAABHBIM IBACHUSIM;

4) 8 ciepe omHoweHUll 06YYaAOWUXCA € OKpYyHcanowumu
JA1006MU:

— HPaBCTBEHHOE CO3HAHHWE U IIOBeJeHHE Ha OCHOBE
YCBOEHUS  OOIIEYeAOBEYECKUX IEHHOCTEH, TOAePaHTHOTO
CO3HaHUS U MOBEIEHUS B IIOAUKYABTYPHOM MHUpPE, TOTOBHOCTH
U CIIOCOOHOCTH BECTH AUAAOT C APYTUMU AIOABMH, TOCTHUTATH B
HEM  B3aUMOIIOHHUMAaHUs, HaXOAWTH  OOIIMe IIeAu U
COTPYAHUYATH AT UX JOCTUKEHUS;

— IIPUHATHE TYMaHHUCTHYECKUX IIEHHOCTEM, OCO3HAaHHOE,
YBayKUTEABHOE U MOOPOZKEAATEABHOE OTHOIIEHHE K IPyromMy
YEeAOBEKY, €0 MHEHHIO, MUPOBO33PEHUIO;

— CITOCOOHOCTB K  COIEPEXUBAHUI0O U  (POPMHPOBAHUE
IO3UTHUBHOIO OTHOIIEHUS K AIOASIM, B TOM YHUCA€ K AUIIAM C
OTPaHUYEHHBIMH BO3MOXKHOCTAMU 3[I0POBbsI M HHBaAWIAM;
OepexkHOe, OTBETCTBEHHOE UM KOMIIETEHTHOE OTHOIIEHHE K
PHU3UIECKOMY U IICHXOAOTHYECKOMY 3/I0POBBIO APYTHUX AIOMEH,
YMEHHEe OKa3bIBaTh IIEPBYIO ITIOMOIIb;

— ¢hopmupoBaHUE BBIPaXKEHHOHU B TTOBEIEHUH
HPaBCTBEHHON TMO3UIIMHM, B TOM YHCAE CIOCOOHOCTH K
CO3HATEABHOMY BBIOOPY mobpa, HPaABCTBEHHOIO CO3HAHUSA U
IOBEIEeHUsT Ha OCHOBE YCBOEHHS  OOIIEYeAOBEYECKHUX
HEeHHOCTeHl W HPABCTBEHHBIX YyBCTB (YECTH, [OATA,
CIIpaBEeOAMBOCTH, MUAOCEPIUS U APYKEAIO0US);

— BbIpaboTKa KOMITETEHITUH COTpPyAHHYECTBA co
CBEPCTHUKAMH, MOETHBMH MAQJIIETO BO3PacTa, B3POCABIMU B
00pazoBaTeALHOMH, 00IIIECTBEHHO TIOA€3HOMH,

y4e0HO-UCCAEIOBATEABCKOM, IIPOEKTHON U  OPYTUX  BHUIOAX
JIEeATEABHOCTH,

5) e cdhepe omHoweHull 06yHaOWuxcs K OKpyxcaoujemy
MUpy, K 2cueoll npupode, Xyo00xcecmeeHHOl Ky/1bmype:

— MHPOBO33PEHHE, COOTBETCTBYIOIIIEE COBPEMEHHOMY
YPOBHIO pa3BUTHA HAYKH, 3HAYUMOCTb HAyKH, FOTOBHOCTBb K
HAy4YHO-TEXHUYECKOMY TBOPYECTBY, BAQICHHE [NOCTOBEPHOM
nHpopManuei 0 MepemoBbIX MOCTUKEHHUAX W OTKPBITHAX
MHPOBOM M OTEYECTBEHHOM HAyKH, 3aUHTEPECOBAHHOCTbL B
HAYYHBIX 3HAHHUAX 00 YCTPOUCTBE MUpPA U OOIIECTBA;



— TOTOBHOCTb M CIIOCOOHOCTBL K 0Opa3oBaHHIO, B TOM
4HCcAe CcaM000pa30oBaHMIO, Ha IPOTIKEHHN Bcel IKU3HY;
CO3HATEABHOE OTHOLIEHHE K HEeIIPpEePhIBHOMY 00pa30BaHUIO KaK
YCAOBHIO YCHEIIHOM HIPOeCCHOHAABHOH U  OOIIEeCTBEHHOMH
[EeATEeABHOCTH;

— 9KOAOTHYECKas KyAbTypa, OepeskKHOe OTHOIIEHHE K
poOHOM 3eMAe, NOPUPOAHBIM OorarctBam Poccuum U Mupa,
IIOHUMAaHHE BAUSHUS COLIMAABPHO-9KOHOMHYECKHX IIPOLIECCOB
Ha  COCTOdHHE  IPUPOAHOM MW  COLHAABHOM  Cpensl,
OTBETCTBEHHOCTH 3a COCTOSHHE IIPUPOAHBIX PECYPCOB, YMEHUH
U HaBBIKOB Pa3yMHOIO IIPUPOAOIIOAB30BAHM, HETEPIIMMOTO
OTHOLIEHUA K [ACHUCTBUAM, IPUHOCAIIUM BpPEL 3KOAOTHUUY;
[IPUOOPETEHHE OIIBITA HKOAOTO-HAIIPABAEHHOH AEATEAPHOCTH;

— 3CTETUYECKOE OTHOLIEHHWEe K MHpPY, TOTOBHOCTBL K
3CTETUIECKOMY O00YCTPOHCTBY COOCTBEHHOTO OBITA;

6) e cghepe omHoweHUTl 06yHaAIOUJUXCS K ceMbe U
podumeisim, 8 MoM Hucie n0020MoO8Ka AUYHOCMU K ceMeliHoll
JHCU3HU:

— OTBETCTBEHHOE OTHOIIIEHNE K CO3/IaHHUI0 CEMbU Ha OCHOBE
OCO3HAHHOIO IIPUHATHS [IEHHOCTEU CEMENHOMN XKU3HU;

— IOAOXKUTEABHBIH 00pa3 CeMbH, POAHUTEABCTBA (OTIIOBCTBA
U MaTEepPHUHCTBA), UHTEpPUOPHU3AIIUs TPAAUIINOHHBIX CEMENHbBIX
1LIEHHOCTEMH;

7) 8 chepe omHouweHull o6yuarwuxcsi K mpyay, 8 cpepe
CoYyua/IbHO-3KOHOMUYECKUX OMHOWEeHUll:

— yBaxkeHHe BCeX (POopM COOCTBEHHOCTH, TOTOBHOCTH K
3alUTe CBOEH COOCTBEHHOCTH;

— OCO3HAHHBIH BBIOOpP Oyaytmieil mpodeccHu Kak IIyThb U
criocob peaansanuy COOCTBEHHBIX KU3HEHHBIX [TAAHOB;

— TOTOBHOCTb 00yJaroImMxcs K TPYAOBOH
IpocpeccoHaAbHOY AedTeAbHOCTHM KaK K BO3MOXKHOCTH
ydacTus B peleHun AWYHBIX, 00IIIeCTBEHHBIX,

roCyJapCTBEHHBIX, OOIIIEHAIIMOHAABHBIX TTPOOAEM;

— ODOTPEGHOCTD TPYAUTHCS, YBaXKEHUE K TPYAY U AIOISIM
Tpyaa, TPYAOBBIM JIOCTHUIKEHUAM, J100POCOBECTHOE,
OTBETCTBEHHOE U TBOPUYECKOE OTHOIIIEHHWE K Pa3HLIM BHIAM
TPYAOBOH NEeATEABHOCTH;

— TOTOBHOCTBH K CaMOOOCAYKHUBAHUIO, BKAIOUAS O0yJUeHUE
U BBLITIOAHEHHE JOMAIIIHUX 00S3aHHOCTEM;

8) 6 cghepe omHoweHull huzuueckozo, NCUX0/102U4ECKO20,
coyuaabHO20 U aKkademu4eckKozo 6./1a20no0ay4us 06y4anuuxcs:

— ¢husuyeckoe, 5MOIIMOHAABHO-TICHXOAOTHYIECKOE,
CcollHaAbHOE  0AaroroAyduve  oOydaroIuxcs B JKHU3HU
obpaszoBaTeAbHON OpraHu3allli, OlLIyIlleHUE ETHEMHU
6e3omacHOCTH u TICUXOAOTHYECKOTO koMdopTa,
MH(OPMAIIMOHHOH 6€30I1aCHOCTH.



2. [lnaHupyeMbie MeTanpegMeTHbIE
pe3y/IbTaTbl OCBOEHMSI Y4€GHOT0
npegMmeta «XMMHsI» Ha 6a30BOM YPOBHE

[Iranupyemble  MeTalpegMeTHBIE  pPe3yAbTaTbl B
pamkax OCBOEHUA y4eOHOoTO npeagMeTa «XUMug»
OPENCTaBA€HbI TPEMS TPYIIIaMH YHUBEPCAABHBIX Y4eOHBIX
nevicreutt (YY/Z).

2. PezysnsimugHbule yHUBepca/ibHble yue6Hble delicmaust

BBINTyCKHUK Hay4IUTCS:

— CaMOoCTOATEeABHO OIPEeNeAsTh IIeAH, 3a7aBaThb IIapaMeTpPhl
U KPUTEPUHU, II0 KOTOPHIM MOXKHO OIPEIEAUTH, UYTO IIEAb
JOCTUTHYTA;

— OLIEHUBATHL BO3MOXKHbBIE IIOCAEICTBHUSA JOCTHUXKEHUS
IIOCTABAEHHOM IIEAU B JEATEABHOCTH, COOCTBEHHOM XH3HH U
JKU3HU OKPYZKAIOIIUX AIOIeH, OCHOBBIBASICh HA COOOPasKeHUIX
3TUKHU U MOPaAH;

— CcTaBUTh U (POPMYAHPOBATH COOCTBEHHBIE 33124l B
00pa3oBaTEeAbHOH AEITEABHOCTU U B JKU3HEHHBIX CUTYAIIUSIX;

— OLIEHUBATb PECypChbl, B TOM UYHCAE€ BpPEMs U OpPYyTHe
HeMaTepHUaAbHbIE PECYPChI, HEOOXOMUMBIE [IASI JOCTUIKEHUS
IIOCTaBAEHHOM paHee LEAH;

— BBIOMpATh TMyTh [JOCTHXKEHUS IIEAHW, T[IAAHHUPOBATH
pellleHre MOCTaBAEHHBIX 3a/a4, ONITUMU3UPYd MaTepHaAbHbIE
U HeMaTepUaAbHBIE 3aTPaThI;

— OpPraHu30BbIBATE  A(PQEKTHUBHBIM  IIOMCK  PECYpPCOB,
HEeOOXOAUMBIX OASI JOCTHIKEHMUS TIOCTABACHHOM IIEAH;

— COIIOCTaBASITH ITOAYYEHHBIN pe3yAbTaAT OEATEABHOCTH C
IOCTaBA€HHOM 3apaHee IIeABbIO.

3. Ilo3HasamebHble yHUBepcaabHble yyeGHble delicmeust

BBINyCKHUK Hay4IUTCS:

— Hckath W HaXomuTh OOOOIIEHHBIE CIIOCOOBI PEIIEHUS
3ajad, B TOM  YHCAE OCYILIECTBASITH  Pa3BEPHYTHIN
UH(OPMAITMOHHBIH IMOMCK W CTABUTh HA €r0 OCHOBE HOBBIE
(yuebHBIE U TTO3HABATEABHBIE) 3aa4H;

— KPUTHUYIECKHU OIIEHUBATh u MHTEPIIPETUPOBATD
nHQOPMAITHIO C Pa3HBIX TTO3UIHM, pacro3HaBaTh U PUKCHPOBATH
IPOTUBOPEYHS B UH(POPMAIIMOHHBIX UCTOYHUKAX;

— HCIIOAB30BaTh PAa3AUYHBIE MOAEABHO-CXEMATUYECKUE
CpeacTBa IAS TIPECTABAEHHUS  CYIIECTBEHHBIX CBA3eM U
OTHOIIIEHWY, a TaK¥Ke T[IPOTUBOPEYU, BBIIBAEHHBIX B
UH(OPMAITMOHHBIX UCTOYHUKAX;

— HaXOAUTb MU IPUBOAUTH KPUTHUUYECKHUE apryMeHTBl B
OTHOIIIEHUH NeHCTBUHM M CYyKIEHUH APYTOro; COAEP>KaTEABHO
OTHOCUTBCH K KPUTHYECKUM 3aMe4YaHUudM B OTHOIIEHUU
COOCTBEHHOTO CYKAEHHs, paccMaTpHBaTb HX KaK pecypc



CcOOCTBEHHOTO Pa3BUTHUS;

— BBIXOJUTH 3a pPaMKH yqe6Horo npeaMeTra U OCYHIECTBALATH
HeAeHaHpaBAeHHLIﬁ IIOHMCK BO3MOZKHOCTH IIHPOKOTIO IIEPEHOCA
CPEACTB U CII0COOO0B AeHCTBUS;

— BBICTpauBaTh HUHAUBUAYAABHYIO O6paSOBaTeAbHYIO
TPAEKTOPUIO, YYUTBIBAd OrPAHUYEHHUS CO CTOPOHBI APYTHX
Y4aCTHHKOB U PECYPCHBIE OTPAHUYCHUA,

— MEHATH %8 yYAEpXKuUBaThb Pas3HEIE ITIO3HUITHH B
[TI03HABATEABHOU [ESITEABHOCTH.

4. KommyHukamueHble yHU8epcaabHble yuebHble delicmaust

BBIITyCKHUK Hay4IHUTCH:

— OcCy1ecTBAITE  AEAOBYI0 KOMMYHHKAIIUIO Kak CoO
CBEPCTHHUKAaMH, TaK M CO B3POCABIMUH (KaK BHYTPHU
o0pa3oBaTeAbHON OpraHU3alluUd, TaK U 3a ee IIpeleAaMu),
noa0upaTh MApPTHEPOB [AS MEAOBOH KOMMYHHKAIIUH, UCXOIS
U3 COOOpakeHUH pPe3yAbTATUBHOCTU B3aUMOAEUCTBHUS, a
HEANYHBIX CUMIIAaTHH;

— Ilpu ocymiecTBAGHUM TPYHIIOBOM paboThl OBITH Kak
PYKOBOOUTEAEM, TaK U YAEHOM KOMaHAbl B Pa3HbIX POALIX
(remepaTop wuOe, KPUTUK, HCIOAHUTEAb, BBICTYHIAIOIINH,
9KCHEePT U T.M4.);

— KOOPAWHHUPOBATHL U BBIIOAHATH pPaboTy B YCAOBHUAX
peaabHOTO, BUPTYaABHOTO u KOMOUHUPOBAHHOTO
B3aUMOAEHUCTBUS;

— pa3BEPHYTO, AOTHYHO U TOYHO H3AaraTb CBOIO TOYKY
3peHUd C HCIIOAB30BAaHUEM  aAeKBATHBIX (YCTHBIX U
TIUCBMEHHBIX) SI3bIKOBLIX CPEICTB;

— pacrno3HaBaThb KOH(MAUKTOTEHHBIE CUTyaluu u
IpegoTBpamaTh KOH(MAUKTBEI OO0 UX AaKTUBHOM ¢asbl,
BBICTPaWBATh [AEAOBYI0O U 00pa3z0BaTEAbHYIO KOMMYHUKAITHIO,
n3berasi AMYHOCTHBIX OIIEHOYHBIX CyXKIEHUH.

3. Ilnanupyemble npeaMeTHbIE Pe3yJbTAThI
OCBOCHHUA Y4eOHOro npeamera « XuMus» Ha
0a30BOM ypOBHeE

B pesyabTaTe U3ydeHUs yIEOHOTO ITpeaMeTa « XHUMHUSI»
Ha YPOBHE CpeaHero ob1iero o0pa3oBaHUs

8bINYCKHUK HA 6a3080M ypOBHE HAYYUMCS:

— packpmIBaTb Ha  IIpUMEpax  pPoAb  XUMHU B
dOPMHPOBAHUH COBPEMEHHON Hay4JHOH KapTHHBI MHpa U B
IIPaKTUYECKOH edTEeAbHOCTH YeAOBEKa;

— IEMOHCTPHPOBATh Ha IpPUMepax B3aUMOCBS3b MEXKIY
XUMUEH U OAPYTHMH €CTeCTBEHHBIMH HayKaMy;



— packpmlBaTb Ha IIpUMepax IIOAOXKEHHS TEOpPHUHU
XuMHu4eckoro crpoeHud A.M.ByTaepoBa;

— noHuUMaThb (u3ndeckuit cmblica [lepuomuyueckoro
3akoHa [I. M. MeHameaeeBa M Ha €ro OCHOBE OOBACHATDL
3aBHCHUMOCTb CBOMCTB XUMHUYECKUX 3AEMEHTOB U 00pa30BaHHBIX
UMHU BEIIECTB OT 3A€KTPOHHOI'O CTPOEHUS aTOMOB;

— OOBSICHATH IIPUYUHBI MHOT000pa3ust BEIIECTB Ha
OCHOBE O0OIITUX IIPeACTaBACHUH 00 UX COCTABE U CTPOEHUH,

— IPUMEHATH IIPpaBHAA CHUCTEMATHYECKON MEXKAYHaAPOIHOU
HOMEHKAATYPBI KaK CPEACTBa Pa3AHYEeHUd U HUACHTHU(PUKAIINHT
BEIIIECTB II0 UX COCTaBY U CTPOEHHUIO;

— COCTaBAATb MOAEKYASPHBIE U CTPYKTYPHBIE (DOPMYABI
OpraHMYEeCKUX BEIIEeCTB KaK HocuTered uHHQOPMAIIUHU O
CTPOEHHM BEIECTBa, €ro CBOMCTBAX U IPUHANAEKHOCTH K
OTIpefeAEHHOMY KAACCY COEMUHEHUH;

— XapaKTepHu30BaTh OPraHUYECKHE BEIIeCTBa II0 COCTaRBYy,

CTPOEHUIO u CBOUCTBAM, yCTaHaBAUBATh
IPUIUHHO-CAECTBEHHbBIE CBS3U MEXIY [TaHHBIMU
XapaKTEePUCTUKAMU BEIIeCTBa;

— IIPUBOOUTH IPUMEPBI XUMHUYECKUX peaxiuii,
PACKPBIBAIOIITHIX XapakTepHbIe CcBOICTBa TUTUIHBIX

IpeacTaBUTEAEH KAACCOB OPTraHUYECKHX BEIIECTB C LEABI0 HX
UIECHTU(PUKAIIUY U 00bICHEHHUS 00AaCTH IPUMEHEHNS,

— IPOTHO3UPOBATE BO3MOKHOCTH IPOTEKAHHUS XUMHYECKUX
peakiii Ha OCHOBE 3HAHUM O THUIIAX XUMHUYECKON CBA3U B
MOAEKYAaX PEATEHTOB U UX PEaKIIMOHHOM CITIOCOOHOCTH;

— HCIOAB30BaTh 3HAHUS O COCTaBe, CTPOEHHUH U
XUMHUYECKHUX CBOMCTBaX BEIIECTB [Asd 0€30IIaCHOTO MPHUMEHEHUS
B IPaAKTUUECKOH IeATEABHOCTH;

— NIPUBOAUTL IIPUMEPHI HPAKTUIECKOTO HCIIOAB30BaHUS
MIPOAYKTOB  IepepaboTku HepTH ©W  IPUPOAHOTO  Trasa,
BBICOKOMOAEKYASIPHBIX COeMHEHU M (moanaTHAECHA,
CHUHTETUYECKOr0 KaydyKa, alleTaTHOTO BOAOKHA);

— IPOBOAUTH OIBITHI II0 PACIO3HABAHUIO OPraHUYECKUX
BEIIECTB — TAHIEPUHA, YKCYCHOH KHCAOTBI, HEIPeaeAbHBIX
JKUPOB, TAIOKO3bI, KpaxMmaaa, 0EAKOB — B COCTaBe MHIIEBbIX
POAYKTOB U KOCMETHYECKUX CPEJICTB;

— BAQETh IIPaBHAAMH W IpueMaMH 0e30I1acHOM paboThI
npu paboTe C XUMHUYECKHMH BeEIIECTBAMH U AabOpPaATOPHBIM
obopymoBaHUEM;

— yCTaHaBAWBATh 3aBHUCUMOCTH CKOPOCTH XHUMHUYECKOH
pPeakKIuu H CMEIIEHHUA XUMHYIECKOTI'O PaBHOBECHUA oT
PaA3AUIHBIX ('baKTOpOB C IIEABIO OIIPEAEACHUAd OIITHMAaABHBIX
yCAOBI/Iﬁ IIPOTEKaHUA XUMHNYECKUX ITPOLIECCOB;

— IPUBOAUTH IIPHUMEPHI THUAPOAU3A coaet B
IIOBCEIHEBHOU XKU3HH Y€AOBEKA,;
— IIPUBOAUTH IIPUMEPHI OKHCAUTEABHO-

BOCCTAaHOBHUTEABHBIX peaKHI/Iﬁ B IIpUpoOAE, IIPOHU3BOACTBEHHBIX
IIPOLECCaX U ZKUBHEAECATEABHOCTH OPraHU3MOB;



— IIPUBOIUTH IIPUMEPBI XUMHYECKHUX peakiii,
PacKpBIBAOIIMX OOIIHMe XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB — METAAAOB U HEMETAAAOB;

— IIPOBOAUWTH paCYeThl Ha HAXOXKIAEHUE MOAEKYAIPHOU
opMyABl yraeBomopoda IO IIPOAYKTaM CrOPaHHS U II0 €ro
OTHOCUTEABHOM TIAOTHOCTH U MAaCCOBBIM [OASIM 3A€MEHTOB,
BXOJISIINX B €70 COCTAB,;

— BAQIETh [paBUAAMH 0€30IacHOTO O0pallleHus C
€OKVMH, TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMHU, CPEACTBAMH
OBITOBOI XUMUU;

— OCYIIIECTBAATH IIOUCK XHUMHUYECKOH WH(OPMAIIUN II0
Ha3BaHUAM, HWAEHTH(PUKATOPAM, CTPYKTYPHBIM QopMyAam
BEIIIECTB;

— KPUTHUYECKH OILIEHUBAaTb u HHTEPIPETUPOBATD
XUMHUYECKYI0 WH(OPMAIIHMIO, COAEP3KAILIYIOCH B COOOIIIEHHIX
cpencTB MaccoBoif umHQoOpManmu, pecypcax HHTEpHeTa,
HayYHO-IOITYATPHBIX CTaTbsAX c TOYKU 3peHud
€CTECTBEHHOHAYYHOM KOPPEKTHOCTU B I1IEAIX BbISBACHUS
OLITUOOYHBIX CYKIAEHUH U (POPMHUPOBAHHUS COOCTBEHHOM ITO3UIINY;

— MIPENCTaBASITL IIyTH pPEIIeHus TA0DAaABLHBIX IIpobAeM,
CTOSIIITHX epes YEeAOBEYECTBOM: 9KOAOTHYIECKUX,
9HEPTeTHYECKUX, CBIPHEBBIX, U POAb XUMHUH B PEIIEHUH 3TUX
mpobaeM.

BblnyCK'HllK' Ha 6a3o080M YpoB8He nos1ydum 603MOHCHOCMb
Hay41umbusCs:

— UATIOCMPUPOBAMb  HA  NPpUMEPAX  CMAHOGACHUEe U
360NFOYUIO OPSAHUYECKOU XUMUU KAK HAVKU HA PA3TUUHBIX
ucCmopu4uecKux 3manax ee pazeumuist;

— UCNOAB308AMb  MEMOoObl  HAYUHO20 HNO3HAHUA NpU
B8bINOJHEHUU NPOEKMO8 U YUEOHO-UCCIed08amenbCKux 3a0ay
O UBYYUEHUIO CEOUCME, CNOCOO08 NOAYUCHUSL U PACNO3HABAHUSL
OPeAHUYUECKUX BCUYEeCME;

— 0b6BsicHAmMb  nPUPOOY U CHOCOObL  0OPA308AHUSL
XUMUYECKOU CBsA3U: KOBANEHMHOU (NOMAPHOU, HEenospHOoll),
UOHHOU, MEeMANIUUECKOU, 8000POOHOU C YENbl0 ONPeoeleHusl
XUMUYECKOU AKMUBHOCU 8EUeCME;

— YCMAaHAasAIU8aAmMsb 2eHEMUUECKYIO C8513b MeHCO) KAACCAMU
opeanuyecKux eewjecme OJsi 0OOCHOBAHUS NPUHYUNUATIbHOU
803 MOIHCHOCTIU noyueHus OpPeaHUYEeCKUX coeouHeHUll
3A0AHHO20 COCMABA U CIPOEHUSL,;

— HaAxoo0umsv  83AUMOCEA3U  MexcOy  CMPYKMypou u
@ynKkyuer, npuuuUHoOU U ciedcmaeuem, meopuel u pakxmamu npu
aHanuze npooIeMHbIX cumyayuil U 0OO0CHOBAHUU NPUHUMAEMBIX
peuleHUll HAd OCHOBE XUMUUECKUX 3HAHULL



KaJIeHI[apHO-TeMaTI/l‘IeCKOE IJIAHUPOBAaHUEC

XNUMMS 6a30Bbl1ii ypoBenb 10 kiaacc

Ne HanmeHnoBaHue pa3je/ioB U TeM Koa- JaTa ypoka JlesiTeILHOCTD yUHTe 51 ¢ ydeTom paboueii | ITpumeua
YpoKka BO nporpamMmmMbl BOCIIUTAHUSA HUEe
4acoB
I1aH (paxr
BBenenue 14 ®opMHUpPOBaHHE HAYYHOI'O
Beoouwiii uncmpyxmaosic no Th. MHPOBO33pEHHUSA:
1 MeTto1bIHayYHOT OTTI03HAHUS 1 3HATL/IOHUMATL/ !
- CTaHOBJICHHWE OPTaHUYECKON XUMUU KaK
HayKU.
Tema 1 .OCHOBHBIENIOHSITUS OPTAHUYECKOWXUMUU 3u. dopMupoBaHUE NATPHUOTHYECKOTO
2 [IpeameTn3HaueHHEOPraHMYECKOMXUMHUH 1 BOCIIUTAHMS:
CTpyKTypHasITEOPUSIOPTaHUUECKUXCOSTUHEHU I 3HATH/MOHUMATH/YMETh ONpelefTh.
- pOJIb OT€YECTBEHHBIX YUEHBIX B
Pa3BUTUHU OPraHUYECKOMN
xumun(A.M.ByTiepoB)
dopMupoBaHUE HAYYHOIO
MHPOBO33PCHUS:
- OOBACHATH NPUYMHBI MHOT000pa3us
OpraHWYEeCKHUX BEIECTB.
3 N3omepus 1
OCHOBHBIEKJIACCHIOPTAHUYECKUXCOETUHEHU 1
Tema 2. Yraesogopoasl 8u. ®opMHUpOBaHUE IKOHOMHYECKHX
5) IIpenenbHbIC YrIIeBOAOPOIbBI 1 3HAHUM:
6 DTUIIEHOBBIE YIIJIEBOI0OPOIbI 1 3HaTh/MOHUMATB/YMeETh
7 ATKaIMeHBINKAYTYKH 1 XAPAKTEPHIOBATD
- COCTaB U OCHOBHBIE HAINPABIICHUS
8 AIIETUIIEHOBBIE YTIIEBOIOPOIbI 1 WCIIOJIH30BaHUS U TTepepaboTKH HEPTH 1

27




ApomaTudeckue yrieBogopoabl

10

Pemenne 3aJa4 110 TCMC ((er'IeBO,HOPOJIBI»

11

O060011ar0IIeeNOBTOPEHUETIOTEME K Y TIIEBOOPOIBI»

12

Koumponvnasa paooma Ne 1 «Yenee00opoowt)

A ]

MPUPOJHOTO Ta3a;
- YCTaHABIIMBATh 3aBUCUMOCTH MEXKIY
o0beMaMu 10OBIYM PUPOTHOTO Ta3a U
Hetu B PO u OromkeTom.
@opMHPOBaHHE IKOJTOTHYECKUX
3HAHUIL:
3HATH/TIOHUMATH/YMETh ONPeEAeJsATh.
-IpaBuja 3KOJIOrMYECKH IPaMOTHOIO
MOBEJICHUS U O€301acHOTO 0OpaIeHus ¢
IPUPOIHBIM Ta30M U He(pTenpoayKTaMu
B OBITY U Ha IPOU3BO/ICTBE;
-3KOJIOTUYECKHE MOCIEICTBUS PA3JINBa
He(TH 1 cr1ocoOBI OOPHOBI C HUMH.
®opMupOBaHNEe HPABCTBEHHOI0
BOCIIUTAHMS:
3HATH/MIOHUMATH/YMeETh ONpPeesiTh!
- B3aUMOCBSI3b MEX]Ty U3y4aeMbIM
MaTepuajioM U Oynymiei
npodecCuOHANBEHOM e TeNbHOCTDIO.
®opMHpOBaHHE NATPHOTHYECKOTO
BOCIIUTAHMS:
- POJIb OT€YECTBEHHBIX YUEHBIX B
pa3BuTHH opranndeckoit xumun (M.I.
Kyuepos, H.Jl. 3ennnckuii).

13

Tema 3. Kucjiopoa- u a3orcoaep:kaniye OpraHudecKue
coeTMHEHU S
CrnupThl

17 u.

14

XI/IMI/I‘ICCKHCCBOﬁCTBaI/IHOJ'Iy‘{eHI/IeCHI/IpTOB

15

MHOFO&TOMHH@CHI/IDTH

16

Iloemopnuwiti uncmpykmadsic no Tb.
deHou

17

AHB)I@FI/I}IBII/IKGTOHBI

®opMupoOBaHHE HAYYHOIO
MMPOBO33pEeHHS:
3HATH/MIOHNMATB/YMeETh ONPeIeJAATh!
- OObsiICHEHHE MaTEePUATILHOTO €IMHCTBA
BELIECTB NIPUPOBI IyTEM YCTaHOBJICHHUS
TEeHETUYECKOM CBSI3U MEX]y KilaccaMu
OpraHMYECKUX BEIIECTB.

- YCTaHABIIMBATh MPUYUHHO-
CJIEJICTBEHHBIE CBSA3H MEXKIY CTPOCHHUEM,
CBOICTBaMM U TPUMEHEHUEM
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18 KapGOHOBbIE KHCIOTBI 1 OpPraHMYECKHUX BEIIECTB.
®opMupoBaHUe IKOJIOTHYECKHX
19 XUMUYECKHUECBOMCTBAUTIPUMEHEHHUEKAPOOHOBBIXKHCIT 1 SHAHMIL:
oT 3HATL/MIOHUMATH/YMETh ONPeNeIATh:
20 Crnoxubieahupsl - -IIpaBHJIa SKOJIOTUYECKH TPAMOTHOTO U
21 Kipb! 1 0e30MacHOro 00palIeHus ¢ FTOPIOYNMH U
TokcMuHbIMU BemecTBaMu, CMC B ObITy
22 VYrneBoupl.l mroko3a 1 U OKPY’Karollen cpene;
23 Caxaposa 1 - IpaBUJIa TEXHUKU OE30MACHOCTH MPU
BBIMIOJTHEHUH MTPAKTUYECKUX PadoT ¢
24 TMonucaxapust 1 1EeNbI0 GOPMUPOBAHMS OEPEKHOTO
5 1 OTHOIICHHSI K CBOEMY 3/I0POBBIO U
AMHHbI 37I0POBBIO OKPYKAIOIIHX.
26 AMUHOKHCIIOTHI 1 ®opMupOBaHHE BAJIEOJIOTHUECKHX
3HAHMIA:
27 benku 1 - PackpbIBaTh poJIb YIIIEBOIOB B
23 [eHeTHYECKas CBA3b MEKY KIaCCaMH OPraHUYECKH 1 KHUSHCNCATCIILHOCTH OPTaHU3MOB.
COeIUHEHUN
29 KoumponwvnaapabomaNe2«Kucnopoo- 1
UA30MCOOEPIHCAUIUEOPAHUYECKUCBEULECEA)
Tema 4. BoicokoMoJIeKy/IsIpHbIE BelleCTBA 4 4. ®opMHpOBaHHE IKOHOMHYECKHX
30 ITonnmepsl. 1 3HAHUI:
31 TTo/IMMepHBIE MATepHabl 1 3HATH/MIOHUMATH/YMeETh ONpPeleJfiTh!
0 T PR 1 - pOJib TOJIMMEPOB B IPOMBIIIIEHHOCTH,
IpakmuueckaapaoomaNel «Pacno3nasanuennacmm MeJLHHE, GbITY.
acer @®opMHUpPOBaHHE IKOJOTHIECKHX
33 IlpakmuueckaapabomaNe2«Pacno3nasanueeo1okon 1 3HAHMIA:
2 i 3HATH/MIOHUMATH/YMeETh ONpPeeJfiTh!

Hmozoewiit ypok

- IpaBMJIa TEXHUKH O€30MaCHOCTH TPH
BBINOJIHEHUH MTPAKTUYECKUX paboT ¢
1eNbI0 (HOPMUPOBAHUS OEPEKHOTO
OTHOILIEHUS K CBOEMY 3710POBBIO U
3JIOPOBBIO OKPY)KAIOIIHX;
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OKpYXalolleu cpee.

- IpaBUJIa SKOJIOTHYECKH TPAMOTHOTO U
6e30macHOTo OOpaIIeHHs C TOPIOYNMH 1
TOKCUYHBIMHU BCUICCTBAMU B 6BITy n

KaJIeH)IapHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHUE

XHUMMUS (0a3oBbIii ypoBeHs) 11 kiacc

Ne HaumenoBaHue pa3/ie/ioB U TeM NPOrPaMMbl Koua- | lara JdeATeIbHOCTD YYUTEJIA € IMpumeyanue
n/n BO NPOBeICHUS y4eToM padoueil nporpaMMsl
4acoB BOCIIMTAHMS
mwiaH | gaxr
1 TEMA 1. BEHIECTBO. 8u @opMHpOBaHHE HAYYHOTO
ATOMBI, MOJIEKYJIBI, BEIIIECTBA 1 MHPOBO33PEHMsT:
2 C 1 3HATH/MIOHUMATh/YMETh ONIPeeIsITh:
TpocHuEaTOMa - sgadeHue [13 J. . MenaeneeBa mirst

3 XI/IMI/IquKaﬂCBﬂEBB 1 OTKPBITUSA WIIK CO3AaHUA HOBBIX X.3.,
OTKPBITUA aTOMHOH OHCPIuu;

4 ATrperatHbIeCOCTOSIHUS BEIIECTBA 1 - Ha ocroge [13 J1. . MeHﬂefeeBa
OOBSICHITH 3aBUCUMOCTD CBOMCTB X.J. K

5 [Tepuoguueckuii 3akoH /1. 1. MeneneeBa 1 00pa3soBaHHBIX UMH BEILECTB OT
OJICKTPOHHOI'O CTPOCHUA aTOMOB.

6 PaCTBOpr 1 ®opMHUpPOBaHHE BAJIEOJIOTHYECKUX
3HaHUii: 3HATH/MOHUMATD/:

7 DIIEKTPOIUTUYECKAS TUCCOIIAAITIS 1 - GMOJIOTHYECKYIO POJIb BOJIBI,
KOJIJIOMJHBIX CUCTEM B XKHU3HHU YCIIOBCKA,

8 Kucnornocts cpeapl. UHauKaTopsl 1

®opMUpPOBaHHE IKOHOMUYECKHUX
3HAHMI:

3HATH/IOHUMATH/yMeTh ONpPeleIfATh.
- IPUMEHEHHE BOJIBI B IIPOMBIIILI-TH, C/X,
OBITY U OCBETHTH BOIIPOC O HEOOXO M-
MOCTH COepeXeHHsI BOJHBIX PECYPCOB.
@opMHPOBaHHE IKOTOTHYECKHX
3HAHMIi:

3HATH/MOHUMATH/YMETh ONpPeeIsITh:
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- 9KOJIOTUYECKH IPAMOTHOE ITOBEICHUE B
OBITY W OKPYXAIOIIeH cpeJie.

9 TEMA 2. XUMMNYECKUE PEAKIIN. 9y ®opMHpOBaHHE IKOHOMHIECKHX
YpaBHEHUS] XUMUUYECKUXPEAKIIUN U pacyeTsl 10 HUM 1 3HAHUIL: 3HATH/MOHHMATL/yMeTh
10 P 6 1 onpenessiTh:
eaKI_H/H/I HOHHOTO OOMEHA -yCTaHaBJINBATh 3aBUCUMOCTb CKOPOCTH
ll FI/IHPOHI/IS COﬂeﬁ 1 XHMHAYECKON p€aknu U CMEIICHU
XUMHUYECKOI'0 paBHOBCCHUA OT PA3JIMIHBIX
12 KauectBenHble peakuuu 1 (axTopos ¢ nenbIo onpeeneHis
OIITUMAJIBHBIX yCJ'IOBI/[ﬁ MPOTCKaHUA
13 OKHCIIUTEIbHO-BOCCTAHOBUTEJIBHBIE PEaKIIU 1 XUMHYECKHX TPOLECCOB;
- IPUMCHCHUEC DJICKTPOJIN3a B
14 DJIEKTPOJIN3 1 IPOMBIILTEHHOCTH.
DopMHUpOBaHHE BAJIEOJTOTHYECKHX
15 O6o06maroIneenoBTOpeHUE 10 TeMaM « BerrectBo» 1 1 3HaHMii: 3HATH/OHUMATB/YMeTh
«XUMUYECKHe PeaKIIuu» onpenessiTh:
16 KonuTtposbHaspabora NO 1. «BerectBo. XuMmuueckue 1 - éHa‘IeH“e TIPOLECCOB THAPOJIM3A JUTA
peaKHI/II/I» OOMCHHBIX TPOLECCOB, KOTOPLIC JIC)KAT B
OCHOBC XHU3HCACATCIIbHOCTHU KUBbIX
17 ITpakTuueckas pabora N2 1. PerteHne skcnepuMeHTaIbHbIX 1 OPraHH3MOB.
33714 110 TeMe « XUMHYeCKHUepeaKIun».
18 TEMA 3. HEOPTAHUYECKAS XUMMWUSI. 64 ®opMHUpOBaHHE HAYIHOTO
Knaccudukarys HeopraHudeckux BerecTs. [IpocThie BelecTBa — 1 MHPOBO33PEHHsT:
3HATH/IOHUMATH/yMeTh ONpPe/lesIfATh.
HEMETaJJIBL.
S - MAaTepraJIbHOC CANHCTBO BCUICCTB
19 IIpocTsie BemecTBa —MeTa/Ibl. PU3MUECKHUECBOMCTBA 1 TPHPOJIBI TTYTEM COCTABICHHS
MmeTasioB. CIJIaBbI. T€HETUYECKUX PAJOB HEMETAILIIOB.
20 XHUMHUYECKUECBONUCTBA METAILIIOB 1 ®opMHpOBaHHE IKOHOMHIECKHX
3HaHMii: 3HATH/MOHMMATL/YMeTh
21 Mertasibl B IPUPOJE. 1 onpeeNsiTh:
ITonyyenne MetasioB. Metajutyprus - BUIIbI METAILTYpIHH, paHHOHaHBHOé“
22 | IIpakTuueckas pabora NQ 2. «ITosIydeHne MeIHOTO 1 MCTIOb3OBATII METAIIIOB, O CIOCOBAX
3alIUTBI METAJJIOB OT KOPPO3HUH.
Kynopoca» - Pemenne 3a4a4 € MPOU3BOACTBECHHBIM
23 O6o06matoriee moBTOpeHue 1Mo Teme «HeopraHnueckassxumMus) 1 COZepIKAHAEM.
D opMHUPOBaAHHE IKOJTOTHYECKHX
24 TEMA 4. HAYYHBIE OCHOBBI XUMHUYECKOT' O 64 3HaHmii: 3HATH/MOHAMATH/YMETH
MNMPOU3BOICTBA. ONpeNeNsATh:
Bpems B xumun. CKOPOCTh XUMUYECKUX PEaKIUN 1 - 4yBCTBO OTBETCTBEHHOCTH 3a
25 | Xumuueckoe paBHOBecHe H(PAKTOPBI, HA HETO BIUSIONINE 1 TPHMCHCHHC TTOJySICHHDIX SHAFHHI 1

YMEHUM, NO3UTUBHOU POJIM XUMUU B
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26 HayuHble DpUHIIUIIBI OPTAaHU3AUUXUMUYECKOTO 1
IIPOM3BO/ICTBA

27 HedTs. [IpupoHbIii ra3 usHEpPreTUKa 1

28 O6ob1maroieenoBTOpeHue 1o TeMaM « Heopranmueckast 1
xumusa» U «HaydHble 0CHOBBI XMMUY€ECKOT'0 IPOU3BOJICTBA»

29 KontposipHasspabora N2 2. « Heopranuyeckas XUMHUSI. 1
HaydyHble OCHOBBI XUMHUYECKOTO IPOU3BO/ICTBA»

30 TEMA 5. XUMMUSI B )KU3HU U OBLIECTBE. 54
Xumus nuny. JIekapcTBeHHbIECpEACTBA 1

31 KocmeTnueckue u napgoMepHble cpeficTBa. beIToBasA XUMHUs. 1

32 XUMUA B CeJIbCKOMXO035HcTBe. XYUMUSI B CTPOUTEJIHCTBE 1

33 «3ereHas» XUMUSL. 1

34 Pezeps. 1

JKU3HU COBPEMEHHOTO O0IIecTBa,
HEOOXOMMOCTH XUMHYECKH ITPAMOTHOTO
OTHOLIEHHS K CBOEMY 37I0POBBIO U
OKpYyXarolleu cpene;

- BIIQJICTh NIPaBIJIaAMH U IPHEMaMu
0e30macHO pabOTHI ¢ XUMUYECKUMH
BEIIECTBaMH U J1a0OpaTOPHBIM
000pyIOBaHUEM.
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