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HOACHUTEJIbHASA 3AIINCKA

[IporpaMMa mO XUMUM Ha YPOBHE CpeAHEro oO0miero oOpa3oBaHUs
pa3paborana Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273 -d3 «O6
obpazoBanuu B Poccuiickoit @ezneparumy, TpeOOBaHU K pe3yJibTaTaM O0CBOCHUS
denepanbHOil 00pa3oBaTENbHON NPOrpamMMbl CPENAHEro 00IIero o0pa3oBaHUA
(®OIT COO), mnpencraBieHHbIXx B  DenepalibHOM  TOCYAapCTBEHHOM
obpazoBarenpHOM cranaaptTe COO, ¢ yuérom KoHrenmuu np erno qapaHust y4e0HOTO
npenmera « XuMus» B 00pa3oBarelbHbIX opraHu3amusax Poccuiickoit denep armm,
P EATN3YIOLMX OCHOBHBIE 00P a30BaTEIbHBIE [P OTPAMMBbL, 1 O CHOBHBIX MOJIOKEHHI
«Ctparteruu pa3Butus BocnuTanus B Poccuiickoit @eaepanuu Ha nepuo 10 2025
roga» (Pacnopsixenne [IpaButensctea PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXO0J0B K pa3pabOTKe MpOTpaMMbl M0 XUMHH, K OTIP €EIECHUIO
oO11eli ctpaTerud 00y4eHus!, BOCIUTAHUS U Pa3BUTHsI 00yYarOMXCsl Cp €ICTBAMU
ydebHoro npeamera « Xumus» 11 10—11 knaccoB Ha 6a30BOM YPOBHE COCTaBWIH
koHuentyanbHele nosioxkenuss ®I'OC COO o B3anM0OOOYCIIOBIEHHOCTH LIEJIEH,
COJICp KaHMsI, PEe3yJIbTaTOB OOy4YeHHUS M TpeOOBaHUN K YPOBHIO TOJTOTOBKH
BBIITY CKHUKOB.

XUMHUECKOe oOpaszoBaHue, MoJTy4aemMoe BBIITY CKHUKaMH
o011e00pa3oBaTeNbHONM OpTaHU3allMK, SIBISIETCS HEOTHEMJIEMOM YacThlo MX
obpazoBaHHOCTH. OHO CIYXXHT 3aBEpIIAIONIMM OSTaloOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX IIEHHOCTEW, MPHUCYIIHX
LEJIOCTHOM CUCTEME XHMHMYECKOTO 00pa3oBaHus. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB IP UPO/IbL, GOPMHUPOBAHHS MUPOBO33PEHHSI U O0IIEH KYJIBTYpPbI
YeJI0BEKa, a TAK)KE KOJIOTHMYECKU 000CHOBAaHHOIO OTHOIIEHHUS K CBOEMY 3]10POBbIO
U TpuUpoaHOH cpene. Peanuzyercs xummuueckoe oOpa3oBaHue 00ydaroUuXcs Ha
ypOBHE cpefHero o011ero 00pa3zoBaHus Cp €1CTBAMH YUEOHOTO MpeaMeTa « X UMUSD»,
COJIEpKaHUE U TOCTPOEHUE KOTOPOrO OMPEAENEHbl B MPOTPAMME MO XHMHH C
y4€roM crneuupuKkd HayKd XHUMUHM, €€ 3Ha4eHHs B INO3HAHWU NPUPOABI U B
MaTep HAJIbHOM XKU3HH OOIIECTBA, @ TAKKE C YUYETOM OOIIMX LEJEH U P UHIIUIIOB,
XapaKTepU3yIoIIMX COBPEMEHHOE COCTOSIHUE CHCTeMbl CpEIHEro O0OIero
obpazosanus B Poccutickoit ®enepanumn.

XUMHUSL KaK 3JE€MEHT CHUCTEMbI €CTECTBEHHBIX HayK Hrpaer 0coOyro pojb B
COBPEMEHHOM ITMBWIM3AINH, B CO3JaHUHA HOBOM 0a3bl MaTep HaTbHOU KYJIbTYPHI.
Omna BHOCHT CBOH BKJIaJ B (pOop MUpOBaHKE P AITHIOHATBHOTO HAYYHOTO MBIIIJICHUS], B
CO3JJaHHE LIEJTOCTHOTO IMPEICTABIECHUS 00 OKpYIKAlOIIEM MUPE KaK O €IUHCTBE
NPUPOABI U YeIOBeKa, KOTOpoe POPMUPYETCSl B XMMHUUA Ha OCHOBE MOHUMAaHMSA
BEIIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEro MUpPa, OCO3HAHUS B3aUMOCBSI3H MEXITY
CTPOEHHUEM BEIECTB, UX CBOMCTBAMH U BO3MOKHBIMU 00JIaCTMU P UMEHEHUSI.

TecHO B3aUMOJENCTBYS C IpyTMMH €CTECTBEHHBIMM HayKaMH, XUMUs CTajia
HEOThEMJIEMOM YaCThIO0 MUP OBOU KYJIbTYPbL, HEOOXOJUMBIM YCIOBHUEM Y CHELIHOIO



TpyJla U KU3HU KaxxJoro uieHa oOmiectBa. CoBpeMeHHas XMMHS KaKk Hayka
CO3MJATENbHAsA, KaK HAayKa BBICOKMX TEXHOJOTHMI HaIllpaBlI€Ha Ha pelIeHHe
ro0andbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHS YEIOBEUYECTBA — ChIPbEBOIA,
HHEPTETUYECKOM, UILIEBO, SKOJIOTUYECKON O€30MaCHOCTH U OXPaHbl 310p OBbSI.

B cooTBerctBUM € 0OOUIMMHU LENSIMH M NPUHUUMIAMH CPEIHEro OOIIEro
o0pazoBanus cojeprkanue npeamera « Xumusi» (10—11 kimaccel, 6a30BbIN yp OBEHb
U3YUYEHHUS) OP UIEHTUPOBAHO NP EUMYIIIECTBEHHO Ha OOUIEKYIbTYpPHYIO IOITOTOBKY
oOyuyaroumxcs, HEOOXOJAUMYIO UM Uil BbIPAOOTKH MHUPOBO33PEHYECKHUX
OpPUEHTHPOB, YCIHEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, P OJI0JDKEHUS
00pazoBaHus B pa3IMYHbIX 00JIaCTAX, HE CBA3aHHBIX HEMOCP €CTBEHHO C XUMUEH.

CocraBnsoliuMi - fipeaMeTa  «XUMHUS»  SIBIAIOTCS 0a30Bble KypChl —
«Opraanueckas xumusi» U «OOImas ¥ HEOpTAHUYECKAs] XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJI€p KaHUs KOTOP bIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: cUCTEMa
3HaHUHM N0 HEOPTAHUYECKON XUMUH (C BKIIFOUEHHEM 3HAHUN U3 OOIIEeN XUMUU ) U
OpraHn4YecKor XxuMuu. PopMHUpOBaHUE JAHHOW CUCTEMBI 3HAHUW IPU U3Yy4ECHUU
npeaMera oOecredyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCErO0 MHOT000pa3ust
BEII[ECTB Ha OCHOBE OOIIUX MOHITHHI, 3aKOHOB U TEOP U XMMUH.

CtpykTypa coaep kaHusi KypcoB — «Opranuueckas xumus» u «Oomas u
HEOpTaHWYeCKass XUMUs» copMupoBaHa B MpoOrpamMme 1Mo XUMHUM Ha OCHOBE
CUCTEMHOTO TIOJXO0Ja K W3YUYCHHIO Yy4eOHOTO Matepuaja W o00yCIOBJeHa
UCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUM HA  OMNpeneTEHHBIX
TEOPETUYECKUX YPOBHsX. Tak, B Kypce OpraHMYecKOW XHMHHU BEIIECTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCHUYECKOM TEOPHUHU CTPOCHUS OPTaHWYECKUX
COCIMHEHMI, a TaKKe Ha YPOBHE CTEPEOXUMHUYECKHX M  DJIEKTP OHHBIX
P €CTaBIIEHUH O CTP O€HUU BeriecTB. CBeeHUs 00 M3y4aeMbIX B Ky CE BEIIECTBAX
JAI0TCA B Pa3BUTUU — OT YIJIEBOJOPOJIOB IO CIOKHBIX OMOJTOTHUECKHA aKTUBHBIX
coenuHeHni. B Kypce OpraHM4eckom XUMHHM  TOJYYarOT  Pa3BUTHE
chopMUPOBAHHBIC HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs ITep BOHAYAIBHBIE
P €7ICTABIICHUSI O XMMHUECKOW CBA3U, KIacCU(UKAIMOHHBIX P U3 HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMHUYECKOMN P CaKIIUH.

[lon HOBBIM yTJIOM 3peHuUs B mpeamere «XuMmus» 0a30BOTO YpPOBHS
paccMaTpHUBaeTCs W3YYEHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs
TEOpETHUUECKUA MaTepuand M (PaKTOJOTHYECKHE CBEIAEHHS O BEIIECTBAX U
XUMUYECKO peakiuu. Tak, B 4acTHOCTH, B Kypce «OO1mas u Heop raHudecKas
XUMUS» O0O0yYaIOIMUMCS TIPEIOCTaBISIETCS] BO3MOXXHOCTh OCO3HATh 3HAUCHHUE
MEP MOJUIECKOTO 3aKOHA C OOIIETEOP ETHUECKUX U METOI0JTOTHIECKUX TTO3HUIIHIH,
riy0Oke TOHSTh MCTOPUYECKOE H3MEHEHHE (YHKIMIA HTOro 3akoHa — OT
ob6o0maroreit 10 0OBSICHSIONIEH U TP OTHO3HP YIOIIEH.

Enunas cucreMa 3HaHMM O BaKHEWINIMX BEIIECTBAX, UX COCTaBE, CTPOCHMH,



CBOMCTBAaX W NMPUMEHEHUHU, a TAKXKE O XMUMHUYECKUX PEAKIUAX, UX CYIHOCTH U
3aKOHOMEPHOCTAX NPOTEKaHUs JoNoHseTcs B Kypceax 10 u 11 kiaccoBanemeHTamu
COJIep KaHMsl, UMEIOIIUMHU KyJIbTYyPOJOTHUYECKU W MPUKIAJHON Xapakrep. DTU
3HAHUS CMOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3M XUMUU C JAPYTUMH HayKamu,
PacKpBIBAIOT €€ P OJIb B I03HABATENILHOU U P aKTUY€CKOM AESITENIbHOCTHU YENIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K P OLIECCY TBOPUECTBA B 00JIACTU TEOPUU
Y NP AKTUYECKUX TP WIIOKEHU N XUMUH, TOMOTAIOT BBIITY CKHUKY OPUEHTHUPOBATHCS B
OOILIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJieMax, CBA3aHHBIX C XHUMHUEH,
KP UTUYECKH OCMBICITUBATH HH(OPMAITUIO U TTP UMEHSITh €€ 17151 TOTIOJTHEHUS 3HAHUM,
P elLIeHUs UHTEIIEKTY AJIbHBIX U SKCIIEp UMEHTAIbHBIX HCCIIEI0BATENbCKUX 3a/1au. B
LEJIOM COJiepKaHue y4eOHOro npeaMera « XUMUs» JaHHOTO YPOBHS U3yUEHHUS
Op MUEHTUPOBAHO Ha (POP MUPOBAHKE Y 00YUAIOIIUXCS MUP OBO33PEHUECKOM OCHOBBI
1. TIOHUMaHUA (GUWIOCO(PCKUX HIEH, TaKuX KakK: MaTepHUalibHOE EIUHCTBO
HEOPTaHWYECKOT0 M OPTaHUUYECKOTO MUPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB HX
COCTaBOM U CTP O€HUEM, I03HABAEMOCTb MPUPOIHBIX 51 BJICHUH Ty TEM SKCIIEp UMEHTa
U peUICHUS TPOTHUBOPEUMM MEXKIY HOBBIMU (aKTaMHd M TEOp CTUYECKUMU
P €O ChLTIKAMH, 0CO3HAHUE POJIM XUMUHU B P EIIEHUH KOJIOTUYECKUX P 00JIeM, a
TaKkKe Mp00seM cOep eKEHUSI FHEP TE€TUUECKUX P ECYP COB, ChIP bsl, CO3/JaHUS HOBBIX
TEXHOJIOTHM U MaTEp UaJIOB.

B nmnmane pemeHuss 3ajad  BOCHOUTAHUS, Pa3BUTUS M COLMATIW3AlMU
oOyuaroumxcs MPHUHATHIE MPOTPaMMON MO XUMHUHU TMOJXOIbI K OIp eAeICHUIO
COJIep>KaHUsI M TIOCTPOCHMSI TpeaMeTa MpeaycMaTpuBaloT (opMUpOBaHUE
YHUBEP CAJIbHBIX YUEOHBIX IEUCTBUMN, UMEIOITUX 0a30BOE 3HAUEHHUE 1JIsI P A3THMYHBIX
BHJIOB JICATCIIBHOCTH: PEIICHHUS MpoOJeM, IMOWCKa, aHaiIu3a W 00paboTKh
uHboOpMaIui, HEOOXOJMMBIX Il TPUOOpETEHUs ONbITa NPAKTHUECKOW U
UCCIIEIOBATEIbCKOM ACSITENbHOCTH, 3aHMMAIOIICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B npaxTtuke mpenogaBaHus XUMUU KaK Ha YpPOBHE OCHOBHOTO OOIIIEro
00pa3oBaHus, TaK M HA YPOBHE Cp €IHEr0 00IIEro 0Opa3oBaHus, IPU OTIPEACIICHUN
COJIepIKATETbHON XapaKTEPUCTUKU IIefied W3y4eHMsI TMpeaMeTa HalpaBJICHUEM
MEPBOCTENEHHOW 3HAYMMOCTH TPaJULMOHHO MPU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HayKH KaK 00JacTH COBPEMEHHOT'O €CTECTBO3HAHMSI, MPaKTH4ECKOU
NESITEIbHOCTHA YEJIOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJANYECKOW TOYKM 3pEHMUS TAKOW MOAXOJ K OIpPEICICHUIO LENEH W3Yy4YCHUS
Ip €IMeTa SBJISICTCS BITOJTHE OTP aBJAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHS TJIABHBIMH IEISIMU H3Yy4YEHHUS TIp eIMera
«Xumus» Ha 6azoBom ypoHe (10 —11 ki1.) siBiIsIIOTCS:

e (opMmpoBaHHE CHCTEMBl XHMHYCCKHX 3HAaHMH KaK  Ba)KHCHIIEH
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHOU Kap THHBI MUPA, B OCHOBE KOTOPOU



JeKAT KIIOUEBbIE MOHATHS, (PyHIaMEHTAIbHbBIC 3aKOHBI U TEOP UM XUMHUH,
OCBOCHHUE SI3bIKAa HAYKH, YCBOCHHE U TMOHUMAHUE CYU[HOCTH JIOCTYITHBIX
0000111eH1I MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJIICHHUE C UCTOP UEH UX
pPa3BUTHA U CTAHOBJICHUS;

o (¢dopMupOBaHUE U pa3BUTHE NP EACTABICHUN O HAYYHBIX METOJaX TO3HAHUS
BEIIECTB U XUMHUYECKUX P €aKIUil, He0OX OJTUMBIX JJIsl TPUOOPETEHUS Y MEHHI
OpHUEHTHUPOBAThCS B MUPE BEIIECTB MU XUMHUYECKUX SBJICHUH, WMEIOIINX
MECTO B IPUPO/IC, B P AKTUYECKOHN U MOBCEIHEBHOM KU3HH,

e PAa3BUTHE YMEHUH U CIIOCOOOB ACATENIbHOCTHU, CBA3aHHBIX C HAOJIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO 3KCIEPUMEHTa, COOIIOJICHUEM  IIp aBUI
06e30macHOT0 00paIeHus ¢ BEIECTBAMU.

Hapsny ¢ atum, conepikatenbHas XapaKTepUCTUKA IeJiel U 3a1a4 U3y4eHHs
Ip €IMETA B ITp OrpaMMe 10 XUMUHU YTOYHEHA U CKOP PEKTHPOBaHA B COOTBETCTBUU C
HOBBIMHU MPHUOPUTETAMHU B CHCTEME CpenHero ooiero oopaszopanus. Ceroass B
p €110 JaBaHUU XUMUU B O0JIbIIEH CTENeHN OTAAETCS P €AMOYTEHHUE [P aKTHY €CKOM
KOMITIOHEHTE  COJIep KaHus OOyuYeHHs, OPHEHTUPOBAHHOW HA  IOJATOTOBKY
BBIITYCKHUKa 0011€00pa3oBarelbHON OpraHu3aluy, BIaJCIOIIero He HabopoM
3HaHUM, a (PYHKIMOHAJIBHOW I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHHUSIMHU
AKTUBHOTO TIOJTyYCHUS 3HAHUN U TIP UMEHEHUSI X B P €AIbHOM JKU3HHU IS P CIIICHUS
Ip aKTHYECKUX 3a]1ad.

B cBsI31 ¢ 3TUM Np ¥ N3yUEHUU TP EAMETA K XUMUSD TOMUHUP YIOI[E€ 3HAUEHNE
npUOOpEeTAIOT TaAKKE LENH U 3a]1aUl, KaK:

ananrtaius oO0y4Jaromuxcsl K YCI0BUAM JUHAMUYHO P a3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHHE  WHTEIUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3z0BaHUIO, COTPyAHUYECTBY, CAMOCTOATEIbHOMY P UHATUIO T'PaMOTHBIX
pelIeHn B KOHKP €THBIX )KM3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMU U UX
P UMEHECHUEM;

dbopmupoBaHue y OOyYarONMXCsS KITIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETEHIIN), MMEIONINX YHHUBEpCAaJIbHOE 3HAUCHUE JJISl Pa3IMYHBIX BHUIOB
JeATeIbHOCTH: PeIICHHs TTpo0JIeM, TTIOMCKa, aHAIu3a U 00p a00TKH MHGOP MaIWH,
HEOOXO0TUMBIX JIJIsI IPUOOPETEHUS OTIBITA IEATETLHOCTH, KOTOPasi 3aHUMAET BaKHOE
MECTO B MO3HAHUM XMMHH, a TAKKE IJI OLEHKA C MO3MLMN 3KOJIOTHYECKOU
0€30MaCHOCTH XapaKTepa BIUSHHUS BEIIECTB U XUMUYECKHUX MPOIIECCOB HA OPTAHNU3M
YeIOoBEKa W MPUP OJTHYIO CPENy;

pa3BUTHUE MO3HABATENBHBIX MHTEPE€COB, MHTEIIEKTYATbHBIX U TBOPUYECKUX
cocoOHOCTeH 00YJaOMUXCsl: CHOCOOHOCTH CAMOCTOSITEIIFHO TP HOOPETaTh HOBBIE
3HAHUS [0 XUMUU B COOTBETCTBUU C KU3HEHHBIMH MOTP €OHOCTAMH, HCIIOJIH30BATH
COBp €MeHHbIe HH(OP MAIIMOHHBIE TEXHOJIOTHH JJIsl IOUCKA M aHaIu3a yueOHOH U
HAy4HO-MOMYJIAp HOM MH(OPMAIIMHM XUMUYECKOTO COJEp HKaHUS;



(GbopMHpPOBAHUE U pa3BUTHE y 00YJAIONTUXCS ACCOITUATUBHOTO 1 JIOTHYECKOTO
MBIIICHHS, HAOJTF0AaTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPBIE 0COOSHHO
HEOOXOIMMBI, B YaCTHOCTH, NPH TUIAHUPOBAHUM U TP OBEJICHUU XHUMHYECKOTO
IKCIIEp UMEHTA;

BOCIIUTAaHHE Yy oOOydJarommxcs yOSKIEHHOCTH B T'yMaHHCTHYECKOM
HAIIPaBJICHHOCTH XHMHH, €€ BaXKHOW POJIM B PENICHWH TJ00aLHBIX IpOo0IeM
PalMOHAITBHOTO TP UP IO E30BAHKS, TOTIOTHEHHSI SHEP TETHUECKUX PECYPCOB H
COXpaHEHHUsl MPUPOJHOIO PaBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH Oep ek HOro
OTHOIIICHUS K MPHUPOJAC U CBOEMY 3JI0POBBIO, a TaKKe MPHUOOPETCHHS OIIbITA
WCTIOJIb30BaHMS TMOJTYYCHHBIX 3HAHWMA ISl TMPHHITHS TPaMOTHBIX peIICHWHA B
CUTyaIlsIX, CBI3aHHBIX C XUMHYECKUMH SIBICHHUSIMHU.

B yuebHOM muiaHe cpegHero ooOmiero oOpa3zoBaHUsl MpenMeT «XUMUsD
0a30BOTO YpOBHS BXOJUT B COCTaB Mp eAMETHOM 00s1acTi « ECTeCTBEeHHO -Hay YHBIC
TP €IMETBI».

OO011ee YuCIo 4acoB, OTBEAEHHBIX JIJISI U3YUYCHHS XMMUH, Ha 0230BOM YPOBHE
Cp exHero oo1iero oopa3zoBanus, coctasiseT 68 yacoB: B 10 kiacce — 34 gaca (1 gac
B Henento), B 11 kimacce — 34 vaca (1 yac B Hezento).



COAEPXAHUME OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYE€CKOM XUMUM

[IpenMer opraHnyecKON XUMHUU: €€ BO3ZHUKHOBEHHUE, PA3BUTHE U 3HAUYCHUE B
MOJIYyYEHUU HOBBIX BEIIECTB U MaTepHalioB. Teopus CTpOEHUS OpTaHUYECKHX
coenuHennit A. M. byTiepoBa, €€ ocHOBHbIE 10J105KeHUs. CTp YKTypHBIE POPMYJIBI
OpraHUYECKUX BeulecTB. ['omonorus, wu3zomepusi. XuUMHYECKash CBS3b B
OPTraHUYECKUX COCMHEHUSIX — OJIMHAPHBIC U KPaTHBIE CBS3H.

[IpencraBienue o kiaccudukanum opraHudeckux BeulectB. HoMenknatypa
OpPTaHUYECKUX COCIUHECHUN (CHUCTeMaTH4YecKas) W TPHUBUAJIbHBIC Ha3BaHUS
BAKHEMIIUX IIP €CTABUTENIEN KIIACCOB OPTAHUYECKUX BEUIECTB.

DKCIepUMEHTAaJIbHbIE METOJIbl M3YYEHUS BEIIECTB W WX IIpEBpalCHUM:
03HaKOMJIEHHE C 00p a3llaMi OPTaHNYECKUX BEILIECTB U MaTEp MaJIaMH Ha KX OCHOBE,
MOJICIUP OBaHUE MOJIEKYJl OPTaHWYECKUX BEIIECTB, HAOJIOJEHHUE U OIMCaHUE
JIEMOHCTP AllMOHHBIX OTIBITOB IO MPEBPAIlCHUI0 OPTaHUYECKUX BEUIECTB IPHU
Harp eBaHuM (IUI1aBjeHUEe, 00yTIMBaHNE U TOP CHHE).

Yriaesogopoanbl

AJIKaHbl: COCTaB WU CTPOEHUE, FOMOJIOTHMYECKMH psaa. MeraH M 3TaH —
MPOCTEUIITNE TIPEACTABUTEIM aJKaHOB: (M3UYECKHE W XHWMHUYECKHE CBOWCTBA
(peakuu 3aMeIIeHWs] W TOPEHHUS), HAXOXKIACHHUE B TMPUPOAE, MOJYUYCHHE H
TP UMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUI PsiA. DTUIEH U TP OMHUIIEH —
IpOCTEHIINE TP EACTaBUTENIN AJKEHOB: (PU3NUECKHE W XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOT€HUPOBAHUSA, THIpATALUHU, OKHUCICHUS U
MOJIMMEP U3aLlUN ), TOJTYYEHUE U TP UMEHEHUE.

Ankanuensl: Oytaauen-1,3 m mermnOyTtamaueH-1,3: cTpoeHne, Ba)KHEUITHC
XMMHYECKHE CBOMCTBa (peakuus noauMepusanuu). [loiydyeHne CHHTETHYECKOTO
Kay4yKa U p €3UHBI.

AJIKHHBI: COCTaB U 0COOEHHOCTH CTP OCHHUSI, TOMOJIOTUYECKUH P sil. ALICTUIIEH
— MPOCTEUIINI TpeICTaBUTENb AJKUHOB: COCTaB, CTpOEHHE, (U3UYECKUE WU
XMMHYECKHE CBOMCTBA (pEaKUUU TUAPUPOBAHUS, TaTOT€HUPOBAHMS, TH]IP aTallvH,
TOpEeHMUsl ), OJIy4EHUE U TP UMEHEHHUE.

Apensl. benzon: coctaB, cTtpoeHue, PU3NUECKUE M XUMHUYECKHE CBOICTBA
(peakiuu raJoreHupPOBaHMS U HUTP OBaHMS ), TOJIYUYEHUE U P UMEHEHUe. 10ayo:
cocmas, cmpoeHue, Qusuyeckue U  XuMuUueckue CeoUCMEA  (peaxyuu
2a102eHUP OBAHUSL U HUMP 08AHUS), NOIyYeHUe U npumeHeHue. TOKCUYHOCTb apEHOB.



['enerryeckasi CBSI3b MEXAY YTJIEBOJIOPOJAMH, IPMHAJICKAIUMHA K P a3 IMIHbIM
KJIaccaM.

[IpuponHble MCTOYHUKUA YTIAEBOAOPOAOB. [IpuponaHBINA Ta3 W MOIYTHHIC
HedTsHble Ta3bl. Heth 1 €€ mpoucxoxaenue. CrnocoOsl nepepadoTku HEPTH:
NEepEeroHka, KpeKWHT (TepMHYECKHH, KaTaluTU4ecKuid), nupoius. [Ipomykrsi
niep ep a0OTKH HEPTH, UX MPHUMEHEHHE B IP OMBIIIUIEHHOCTH U B ObITy. KaMeHHbIi
yTOJIb U MPOJIYKTHI €ro TepepadoTKH.

DKclep UMEHTAJIbHBIE METOJbl W3YUEHHUS BEIIECTB M MX [P EBpalllCHUIL:
O3HAaKOMJIEHHUE C 00 a3llaMHU TUTACTMACC, KayUyKOB U P €3WHBI, KOJUIeKIH « Hedroy
U «YTOJbY», MOJIETUPOBAHNE MOJIEKYJI YTIIEBOOPOJIOB M TaJIOTEHOTPON3BOIHBIX,
P OBEICHNE IP AKTUYECKOU PAOOTHI: MOTyYEHHUE dTUIICHA ¥ U3YUYEHHE €ro CBOMCTB.

Pacuérnblie 3anaun.

Brlunciaenuss mo ypaBHEHUI0O XUMHUYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOJIHOTO BEIIECTBA WJIU MPOJAYKTa PEaKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WJIU IIPOJTYKTOB P EaKITUN).

Kucaopoacogepxkammue opraHndeckue coeInHeHus

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeETaHON MW 3TAHO]: CTPOCHHUE,
bu3uYecKne W XWMHUYECKHE CBOWCTBAa (pEaKIMM C aKTUBHBIMH METaJlJIaMH,
raJJoreHOBOJIOPOJIAMH, TOPCHHE), MpuUMeHeHHue. BomopoaHbie CBS3U MEXIY
MOJIEKYJIaMU CIUPTOB. J[elicTBHE METaHOJIa U 3TaHOJIa HA OPTraHMU3M YEJIOBEKa.

MHOTOaTOMHBIE CHUPTHI. DTWIEHIJIMKOJbL W TJIMUEPHUH: CTPOCHHUE,
bu3nuYecKne W XHWMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IIEJIOYHBIMU
MeTaJlJlaM{, KaueCTBEHHAsl peakidsg Ha MHOTOATOMHBIE CUPTHI). JleiicTBue Ha
OopraHu3Mm 4enoBeka. [I[prMeHeHre riuuep uHa U 3TUJIEHTJIMKOJIA.

deHOoM: CTpOEHHE MOJEKYJbl, (PU3NYEeCKHe W XHMHUYECKHE CBOMCTBA.
ToxkcuanocTh denona. [Ipumenenue denona.

Anpneruasl U kemowusl. Dopmanbleruj, aleTaldbICTHI; CTPOCHUE,
dbusnueckue U XMMHYECKHE CBOMCTBA (peaKiMU OKUCIECHUS W BOCCTAHOBIICHHS,
Ka4ECTBEHHBIE P E€aKI1M), OJTYUEHUE U TP UMEHEHHE.

OHOOCHOBHBIE ITp €/IeNTbHBIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U yKCY CHAs
KHUCJTIOTHI: CTP O€HHE, PU3UICCKUE W XMMHUUIECKHE CBOMCTBA (CBOMCTBA, OOIIHE IS
KJ1acca KUCIIOT, p €aKIHs 3Tep HPHUKALINH ), TOJTydeHHe U p uMeHeHne. CTeap nHoBas
¥ OJIEMHOBAs KUCIIOTHI KaK TP EICTABUTEIN BBICIINX Kap OOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIUX KapOOHOBBIX KHCIOT, UX MOIOIIEE ICHCTBHE.

Cnoxuble 3GuUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['mapomms
CIIOKHBIX 3(pup oB. XKup b1 ['maponus sxup oB. [IpumeHerne )xup oB. buonornyeckas
P OJIb KUPOB.

YrimeBonmpl: cocTaB, KiacCH(pHKAlWsA  YTJI€BOMOB (MOHO-, IH- U
nosiucaxapuibl). [ 110ko3a — mp OCTEUINiE MOHOCaXapya: 0COOEHHOCTH CTP OCHUS



MOJIEKYJIbl, PU3UYECKUE U X UMWY ECKHE CBOICTBA (B3aMMO1€MCTBUE C TUIP OKCUIIOM
meau(Il), okucaenne aMMuadHbIM pacTBOpoM okcua cep eopa(l), BocctaHOBIIEHHE,
Op 0KEHHE ITIOKO3bI), HAX0KIEHUE B IIP UP OJIE, [TP UMEHEHUE, OMO0JIOTHY €CKasi POJb.
dorocuHTe3. pyKTO3a KaK U30OMEP I'IIFOKO3bI.

Kpaxman u nemnrono3a kak npupoaHsie noauMepbl. CTpoeHne kpaxmania u
HeJtono3bl.  PuU3nueckue W XUMUYECKHME CBOMCTBa Kpaxmana (THUIpOJH3,
KaueCTBEHHAs peEaKIMsl C HOJIOM).

OKCep UMEHTAJIbHBIE METOJbl M3y4YEHHUs] BEIIECTB M UX IpEBpPallCHMUIL:
NP OBEJICHNE, HAOIIOJEHUE U OINMCAHUE JIEMOHCTPAIMOHHBIX OMBITOB: T'OpEHUE
CIIHUPTOB, KAUECTBEHHbIE PEAKIMU OJHOATOMHBIX CIIUPTOB (OKHUCIEHHE STaHONA
okcupom Mmenu(Il)), MHOrOaTOMHBIX COUPTOB (B3aMMOJEHCTBHE TIIUIEPUHA C
ruapokcugom meau(Il)), anbaernioB (OKUCICHUE aMMHAYHBIM P aCTBOPOM OKCHJIA
cepeopa(l) u ruapoxcuaom meau(ll), B3ammomelicTBHe Kpaxmajlia C HOJIOM),
P OBEJIEHUE TP aKTUUECKOM pabOoThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCITOTHI.

Pacuérnble 3anaun.

Brpiunciaenuss 1mo ypaBHEHHI0O XUMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOIHOTO BEIIECTBA WM MPOJIyKTa pEaKIMK 10 U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEaAKIIUN).

A30TcoepKaiue OpraHnYeCcKUe COSIUHEHHUS.

AMHMHOKHUCIIOTHI Kak aM(oTep Hble OpraHudecke coeuHeHus. Du3ndeckue u
XMMUYECKHUE CBOWCTBA aMMHOKHCIOT (Ha mpuMepe riuiuHa). buomoruueckoe
3HaYeHHe aMUHOKUCIOT. [lenTuasl.

benku kak MpUpOIHBIE BHICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHas,
BTOPHUYHAs M TpPETHYHAS CTPYKTypa OenkoB. XMMHYECKHE CBOMCTBAa OEIKOB:
TUAP OJIN3, ACHATYpallus, KAYeCTBEHHbIC P €aKI[UU Ha OCNIKH.

DKCrep UMEHTAIbHBIE METOJbl M3Yy4YEHHsS BEIIECTB M UX IpEBPalllCHMUIL:
HaOJII0/IEHNE U OTICaHHUE IEMOHCTP alIMOHHBIX OTIBITOB: JIEHATY P allvsi OEIKOB NpHU
HArp €BaHUU, [IBETHBIC PEAKIIUU OCIKOB.

BricokoMoiekyJIsIpHbIE COETUHEHH S

OCHOBHBIE TIOHITHSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCTUHEHUI: MOHOMED,
MOJIUMED, CTP YKTYPHOE 3BE€HO, CTENICHb MOJMMEP U3AIMH, CP EAHSS MOJIEKY ISIpHAS
Macca. OCHOBHbIE METOJIBI CHHTE3a BBICOKOMOJIEKYJSIPDHBIX COCAWUHEHHA —
MOJTUMEP M3alIMs U TIOJTUKOH ICHCAIIHS.

DKCrep UMEHTAIbHBIE METOJbl HM3YyYEHHS BEIIECTB M MX IpEBP AllICHMUIL:
O3HAaKOMJIEHHE C 00pa3laMu Mp Up OHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMACC,
Kay4yKOB.

Mexnp eTMETHBIE CBA3H.

Peanuszanysa MeXnpeaMETHBIX CBSI3€M P U N3YUYEHUHU OPTAHUYECKOM XUMUH B
10 xnacce ocyiecTBisieTcss 4epe3 HCIOJb30BaHME KaK OOIIMX ECTECTBEHHO -



HAyYHBIX TOHITHHA, TaK U TOHATUH, SBISIONIUXCS CUCTEMHBIMH JIJI OTAENbHBIX
P €IMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SIBJICHUE, HAYUYHBIH (haKT, TUIIOTE3a,
3aKOH, TEOpUsl, aHAJIN3, CUHTE3, KIacCU(PHUKAIUS, TIep MO UIHOCTb, HAOI0ICHHE,
U3MEp CHUE, IKCIIEP UMEHT, MOEIUP OBaHUE.

dusuka: wmaTepus, DdHEPrUs, Macca, aToM, OJEKTPOH, MOJIEKyJa,
JHEPIEeTUYECKUIl YpPOBEHb, BEIECTBO, TENO, O0BEM, arperatHoe COCTOSIHHE
BEIIECTBA, (PU3MUECKUE BETUIUHBI U €IMHUIIBI UX U3MEP CHUSI.

buonorus: knerka, opranusM, 6uochepa, oOMeH BEIIECTB B OpPTraHIBME,
doTocuHTE3, OMOJIOTUYECKH AKTUBHBIC BeliecTBa (OENKH, YIJIEBOIBI, KUPHI,
(bepMeHTHI).

['eorpadus: MuHEp aJIBL, TOP HBIE TTOP OJIBI, MTOJIE3HBIE UCKOTIAEMbIE, TOILIUBO,
pecypchbl.

TexHONOTHS: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHATBHOTO THTAHUS,
MOTOIIUE CP €JICTBA, JIEKaP CTBEHHBIC U KOCMETUYECKHUE ITp €TIap aThl, MATEP HAJIbI U3
WCKYCCTBEHHBIX M CHHTETUYECKUX BOJOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKAA XUMUA

Teopernueckre 0CHOBbI XUMHUU

XUMHUYECKUNA 3JeMeHT. AToMm. SAnpo aroma, HW30TONBI. DJIEKTP OHHAs
000JI0uKa. DHEPTETUYECKUE yPOBHH, TOAYPOBHU. ATOMHBIE OpOuUTaNy, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeeseHus AIEKTPOHOB M0 OpOUTAIAM B aTOMax
AJIEMEHTOB TEPBBIX YETHIP EX TEPHUOJ0B. DIEKTP OHHASI KOH(DUTYp aIlyisi aTOMOB.

ITepunonnueckuii 3akoH u [leproanyeckas cucTeMa X UMUYECKHUX JIEMEHTOB /1.
N. Menneneepa. CBsA3b MEpHUOAUYECKOTO 3akoHA M Ilepuoauueckoil cucTeMbl
xuMu4deckux 3nemeHToB . M. MeHneneeBa ¢ COBpEMEHHOM TEOPHUEU CTPOECHUA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB XHMHYECKUX DJIEMEHTOB H
oOpa3zyeMbIX UMH TPOCTBHIX U CIOXKHBIX BEIIECTB MO TPYMIaM W TIepUOJaM.
3HauyeHHE Mep MOAUYECKOT0 3aKOHA B pa3BUTUU HAYKHU.

Ctpoenue BeliecTBa. XUMHUYECKash CBSI3b. BUAbl XUMHUYECKOW CBSI3U
(KkoBaJICHTHAsi HEMOJISIpHAs U TOJApHAsA, UOHHAS, METaJInYecKasi). MexaH3Mbl
oO0pa3oBaHusl KOBAJICHTHOM XHMHYECKOW CBSI3WM (OOMEHHBIM W JOHOPHO-
akientopHeiii). Bogopoanas cBsi3b. BaneHTHOCTh. DIEKTp 0OTPULATEIBHOCTb.
Crenenb okuciaeHus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJSIPHOTO YW HEMOJEKYJSIPHOTO CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIIBI KP UCTATIITUYECKUX P EHMIETOK. 3aBUCUMOCTb
CBOMCTBA BEUIECTB OT TUMNA KPUCTAJIITMYECKON P CIIETKHU.



[TonsiTue 0 nUCHEpCHBIX cucTeMax. VICTUHHBIE M KOJUIOWIHBIE PaCTBOPHIL.
MaccoBas 1074 BelecTBa B pacTBOpPE.

Knaccudukanus HEOPTaHUYECKUX COCIMHEHUM. Homenknarypa
HEOPTAHWYECKUX BEIIECTB. | €HETHYeCKasi CBA3b HEOPTAaHWYECKUX BEIIECTB,
TP MHAJISKAIINX K Pa3JIMYHBIM KJIacCaM.

Xumudeckas peakuus. Krnaccupukamyss XUMHUYECKMX — peakiuid B
HEOPTAHUYECKON U OPTraHUYECKOW XMMUHU. 3aKOH COXPAHEHUS MAaCChl BEIIECTB,
3aKOH COXPpAaHEHUS U P EBPAIlEHUSI SHEPTUU NP U XUMHUYECKUX P CaAKIUAX.

CxopocTh peakuuu, € 3aBUCUMOCTh OT Pa3IMuHbIX (pakTopoB. OOpaTumble
peakuun. XuMUYecKoe paBHOBecue. DaKTOpbl, BIUAIONIME HA COCTOSTHHUE
xuMu4eckoro pasHosecus. [Ipunnun Jle [lartense.

DuiekTp osmTrudeckas quccormanysi. CuibHbIe U ciia0bie 25iekTp oauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCAsl, HEUTp ajibHAs, IIET0YHAS.

OKUCIUTENBHO-BOCCTAHOBUTEILHBIC P CAKIIUH.

OKCIepUMEHTAIbHbIE METOJIbl HM3YUYEHUS BEIIECTB W WX IIpEBpaAlICHUM:
neMoHcTpanus Tadnui «Ileproanyeckas cuctemMa XxumMudeckux snementoB [1. .
MenpneneeBa», U3ydeHUe MOJIeIeH KPHUCTAIUIMYECKUX PeNIETOK, HaOII0IeHue U
OTIMCaHUE JEMOHCTP AllMOHHBIX U JTA0OPATOPHBIX OIBITOB (P a3I0KEHH € TIep OKCHIA
BOJIOPOJia B P UCY TCTBUHU KaTaJU3aTopa, OMPEACICHUE CP Ebl paCTBOPOB BEILIECTB
C TTIOMOIIIHI0 YHUBEPCATILHOTO MHAUKATOPA, PEAKIIMA HOHHOTO 0OMEHa ), PO BEICHHE
P aKTUYECKOU paboThl « BnusiHue p a3nuuHbiX GaKTOPOB Ha CKOP OCTh X MIMUUECKOM
p eaKum.

Pacuérnrble 3agauun.

Pacuérel 1m0 ypaBHEHHMSIM XUMHUYECKHX pPEAKIHi, B TOM YHUCIE
TEP MOXHUMHUYECKUE PACUETHI, PACYETHI C UCTI0JIb30BAHUEM IMOHSATHS «MaCcCOBast JI0JIst
BEILIECTBAY.

Heopranuuyeckast Xumus

Hemerannel. Ilomoxenne HemeranmoB B llepuoaumyueckonn cucreme
xumudeckux 3yeMmenToB J[. M. MennaeneeBa 1 0COOCHHOCTH CTpOCHHS aTOMOB.
@u3MYECKUE CBOMCTBA HEMETAJLUIOB. AJUIOTPONUS HEMETAJUIOB (HA IpHUMEPE
KHCIIOpoJa, ceprl, hochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHMIIIMX HEMETaJJIOB (TajoreHOB, CEphI, a30Ta,
dochopa, yraepoga W KpeMHHs) W WX  COCOMHEHHH  (OKCHJIOB,
KHCIIOP OJCOAEP JKAIUX KUCIOT, BOJOP OJIHBIX COCTUHEHUN).

[IpuMeHeHnEe Ba)KHENIIINX HEMETAJJIOB U UX COCIMHEHUN.

Meramisl. [lonoxkenue metaiioB B [leproanyeckon cuCTeEMe XMMUYECKUX
anementoB [[. 1. MenaeneeBa. OCOOEHHOCTH CTPOEHHS DJIEKTP OHHBIX 000JI0YEK
aToMOB MeTajuioB. O0mue gunyeckue cBoicTBa MeTaaaoB. CIiaBbl METAJJIOB.
DJIEKTP OXUMUYECKUIN PSiJT HATIP SKEHUI METaJII0B.



XUMUYECKHE CBOMCTBA BAXKHEUIIUX METAJJIOB (HATpUM, KaJuid, KaJIbIIUM,
MarHuii, aJlOMUHUHN, IIMHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUM.

OO6uue cnocoObl nmonydeHust MeranoB. [[puMenenue MeTamioB B ObITY U
TEXHHUKE.

DKCIEpUMEHTAJIbHBIE METOJIbl HM3YYEHUS BEIIECTB W WX IIpEBpPalICHUM:
U3y4YeHUE KOJUIEKIMU «MeTauibl U CIIaBbl», 00pa3IloB HEMETAJJIOB, peIIeHHe
AKCIIEp UMEHTAIbHBIX 3ajiay, HAOJIIOJCHUE W OIMCAaHUE JIEMOHCTPAI[MOHHBIX U
71a00paTOpPHBIX OMBITOB (B3aUMOJICHCTBUE TP OKCHUJIA aJIIOMUHUS C PacTBOPaMHU
KHUCJIOT U IIeJI04Yel, KaYeCTBEHHBIE P €aKIIMM Ha KATUOHBI METAJLIIOB).

Pacuérnblie 3agaun.

Pacuérel Macchl BeliecTBa WM 00bEMa Tra30B MO0 W3BECTHOMY KOJUYECTBY
BEII[ECTBA, MAacce WM 00BEMY OJHOTO U3 YUYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacuérbl Macchl (00bEMA, KOJTUUECTBA BELIECTBA) P OJYKTOB P EaKLMH, €CITU O/THO
U3 BEILIECTB UMEET MP UMECH.

X¥MHA U )KU3Hb

Poss xumun B oOecriedeHur SKOJIOTUUECKOM, DHEPTETUUECKON U TTHUIIEBOM
0e30MacHOCTH, Pa3BUTUM MeIUIMHBI. [IOHATHE O HAy4YHBIX METOJIaX MO3HAHUS
BEILIECTB U XUMUYECKHUX P CAKIUH.

[IpencraBnenuss 00 OOmMMX HAayYHBIX MPHUHIMIAX P OMBIIIICHHOTO
MOJIYUYEHUS] BAXKHEUIIIUX BEIIECTB.

YernoBek B MHpE BEHIECTB W MaTEpUATOB: BAKHEUIIHNE CTPOUTEIbHBIC
MaTepuaiabl, KOHCTPYKIMOHHBIE MAaTe€pHUalibl, KpPAaCKH, CTEKIO, KepaMuKa,
MaTepHajbl JIJIsl SJIEKTP OHUKH, HAHOMATEp MaJlbl, OpPTAHUYECKUE U MUHED aJIbHBIC
yI00p eHUS.

XuMHsT U 3J0pOBbE YEIOBEKA: MpaBWIa HCIOJH30BAaHUS JIeKap CTBEHHbBIX
TIp erapaToB, P aBHJIa 0€30T1aCHOT0 MCMI0JIL30BAHKS TP €IapaTOB OBITOBOM X UMHH B
MMOBCEITHEBHOM JKU3HMU.

MexXmp eqMETHBIE CBSI3H.

Peanuzanmss MEXnpeaMeTHBIX CBSI3€H TNpHM W3ydYeHMH OOmed u
HEOpTraHU4ecKo XxuMuu B 11 Kimacce oCyIlIecTBISIETCS Yep €3 UCIOJIb30BAHUE KaK
OOIMX eCTeCTBEHHO-HAYYHBIX TOHSTHA, TaK W TOHSTHHA, SBISIOIIUXCS
CUCTEMHBIMHU 151 OTAEIBHBIX P €IMETOB €CTECTBEHHO -HAYYHOTO LIUKJIA.

OO6mue ecTecTBEHHO-HAyYHBIE TOHSTHUS: HAYYHBIN (PaKT, TMIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, Kiaccudukaius, TepUOIUIHOCTh, HAOIIOICHIE,
DKCIIEP UMEHT, MOJIEIIUP OBAHUE, U3MEP EHUE, SBJICHHUE.

@dusnka: MaTepus, SHEPTUS, Macca, aTOM, JJIEKTP OH, TP OTOH, HEUTP OH, UOH,
M30TOIIL, PaJUOAKTUBHOCTb, MOJIEKYJIA, JHEP TETUYECKUI Y OBEHb, BEIIECTBO, TEINO,
00BbEM, arperaTHoe COCTOSTHUE BEIIEeCTBa, (PM3UUECKHE BETMUYMHBI U SAUHUIIBI HX
M3MEpP EHUsl, CKOP OCTb.



buonorus: ximerka, opraHm3M, OSKOCHUCTeMa, Ouocdepa, MaKpo- W
MUKP O2JI€MEHThI, BATAMHUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadus: MuHEp aNIbL, TOP HBIE IOP OJIBL, MTOJIE3HBIE UCKOTIAEMbIE, TOILITUBO,
pecypcehl.

TexHonOTHA: XUMUYECKAS TP OMBIIICHHOCTh, METAJIITY PTHS, I OM3BOJICTBO
CTPOUTENIBHBIX MATEPHAJIOB, CEIHCKOXO3SICTBEHHOE IPOU3BOJCTBO, MHIIIECBAs
P OMBIIIUICHHOCTh,  (hapMaleBTHYEeCKasi P OMBIIUICHHOCTh, TP OU3BOJICTBO
KOCMETUYECKUX TMpenaparoB, IMPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTep UaoB,
AIIEKTP OHHAS MP OMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMBI 10 XM
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHNA

JINMYHOCTHBIE PE3YJIBTATDI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOCHUS
oOydJaroumMucs TporpaMM CpemHero ooOimero o0pa3oBaHUs (JTUIHOCTHBIM,
METanpeaIMEeTHbIM M IpeaMeTHbiM). HaydyHo-meroauueckoil OCHOBOM  Juis
pa3paboTKu TIAHUPYEMbIX Pe3yJIbTaTOB OCBOCHHUS MPOIPAMM CpEIHEr0 OOLIEero
00pa3oBaHus ABISAETCS CUCTEMHO-AESITENbHOCTHBIN MOAXO/I.

B cooTBETCTBUM C CHCTEMHO-AEATENBHOCTHBIM MOAXOJOM B CTPYKIype
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa «XUMHS» Ha YPOBHE CPEIHEro
o011ero oopa3zoBaHUs BbIJIETICHBI CIEAYIOUIUE COCTABIISIONINE:

OCO3HaHWE OOYYalOIMMUCS POCCUMCKON TIpa)XJaHCKOM WAECHTUYHOCTH —
TOTOBHOCTHU K CAMOP a3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIIP EIEIICHHIO;

HaJIMYMe MOTUBALIUU K O0YUYEHUIO;

L[EJICHATP aBJICHHOE PAa3BUTUE BHY TP EHHUX YOEXKICHUM JTUYHOCTA HA OCHOBE
KJIFOUEBBIX LIEHHOCTEN U UCTOP MUECKUX TpaJuLMi 0a30BOM HAYKH XUMUH;

FOTOBHOCTh U CIIOCOOHOCTh OOYYaromIMXCs pPYKOBOACTBOBATHCA B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMM, MPHUCYLIIMMH LIETOCTHOU
CHCTEME XMMUYECKOTO 00pa30BaHUS;

HaJIMYue Tp aBOCO3HAHUS 3KOJIOTUYECKOH KYJIbTYPhl U CHOCOOHOCTH CTaBUTh
LIEJIU Y CTP OUTh )KU3HECHHBIC TIJIaHbI.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS MNpeEAMETa «XHUMHS» JTOCTUTAOTCS B
€IMHCTBE Y4YeOHOW U BOCIUTATEIILHON JAESITEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIIMOKYTLTYPHBIMH, IYX OBHO -HPABCTBEHHBIMH 1IEHHOCTSIMHU
U HJleallaMu POCCHIMCKOTO TpaKJaHCKOTO OOIIeCTBa, MPUHSATHIMU B OO ECTBE
HOpMAaMU U  TpaBWIaMHU [OBEAEHUS, CHOCOOCTBYIOIIMMH  IpOIleccaM
CaMOIIO3HAHUS, CAaMOPa3BUTHSI W HPABCTBEHHOI'O CTAHOBJIEHUSA JIMYHOCTH
00y4JaroIIuxcs.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS MpEaMETa «XHMHS»  OTpPaKaroT
cOpMHUPOBAHHOCTh OTBITA MO3HABATEIbHOM W MPAKTUUYECKON JAesITeNbHOCTU
00yUarouWMxcs 1o peajqn3alnu NP UHATHIX B OOLIECTBE LICHHOCTEW, B TOM YHUCIIE B
YacTH:

1) rpaskaaHCKOr0 BOCIIUTAHUS:

OCO3HaHMS 00YYaIOIIUMHCS CBOUX KOHCTUTYTMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY W P aBOIMOP AJKY;

MPEICTaBICHUS O COLMAJbHBIX HOPMax W IpaBWIaX MEXIUYHOCTHBIX
OTHOIIICHUN B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOP UECKOM JEATEIIBHOCTH MPU CO3/IAHNUN Yy YeOHBIX



P OCKTOB, PEIIEHUHN yUEOHBIX U TO3HABATEIbHBIX 3a/1a4, BEITTOJTHEHUH X UMUYECKIX
AKCIIEP UMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATHL MOTHBBI, HAMEpEHUS, JIOTUKY H
apTYMEHTBI IPYTUX MPU aHAJIU3E Pa3JIMUHBIX BUJOB YUCOHOM NESITEILHOCTH;

2) IATPMOTHYECKOT0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY U HAyYHOMY HAacCIEIHIO
OTEUECTBEHHOU XUMUMU;

YBa)KEHUSA K MPOLIECCY TBOPUYECTBA B 0O0JACTU TEOPHUM U IPAKTHUUECKOIO
MPUMEHEHUS! XUMUHU, OCO3HAHUS TOTO, YTO JIOCTMIXKEHUS HAyKU €CTh Pe3YJIbTar
JUIATEIbHBIX ~ HAOMIOJICHUM, KPOMOTIMBBIX JKCIEPUMEHTAIbHBIX ITOUCKOB,
MOCTOSTHHOTO TPY/da YUEHBIX U MPaKTUKOB;

MHTEp €ca 1 M03HABATEbHBIX MOTUBOB B IOJYYEHUH U MTOCIIETY OIIIEM aHAIIM3E
uH(OPMAITMH O TIEP €IOBBIX TOCTHKEHUSX COBPEMEHHOM OTEUECTBEHHOU XHUMUM;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPaBCTBEHHOTO CO3HAHUS, STUUECKOTO MOBEICHMUS;

CHOCOOHOCTH OIIEHUBATh CUTYallUH, CBI3aHHBIC C XUMUYECKUMU SIBJICHUSMU,
¥ NP UHUMATh OCO3HAHHBIC P CIICHUS, OP UEHTUPYSICh HA MOP aJIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHHWBAaTh CBOE IMOBEICHHE M TIOCTYIKH CBOWX TOBApHILECH C
MO3UIMHA HPABCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUN ATHX
MOCTYTIKOB;

4) popmMupOBaHUS KYJIbTYPbI 310POBbSI:

MOHMMAHUS IIEHHOCTEH 3J0poBOro u 0Oe3omacHoro oOpasza >KU3HH,
HE0OXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3WUECKOMY H
MICUXHYECKOMY 310D OBBIO;

coOmto/IeHrsT TpaBuiI 0€30IMAaCHOTO OOpaIeHus C BEIIECTBAMH B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYAOBOU AEATEIbHOCTH;

NOHUMAaHUSA LEHHOCTU TPaBUJI HMHAMBUAYAIBHOTO U  KOJIJIEKTHBHOIO
0€30MacHOT0 MOBEACHHS B CUTYalIMsAX, TP OKAIOIINX 30D OBBIO U JKU3HU JTIOJICH;

OCO3HAHMS TOCTEACTBUI U HENPUATHS BPEIHBIX P UBbIUEK (YIOTp eOJCHUsS
aJKOTO0JIs1, HApKOTUKOB, Kyp €HH);

S) TpyA0BOIro BOCIMTAHUSA:

KOMMYHMKATUBHOW  KOMIIETEHTHOCTHU B  Y4E€OHO-HCCIIEI0BATEIhCKON
NEeSTEILHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPUYECKOM W JPYTUX BHUIAX
NeSTENIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B pEIICHUH MPaKTUYECKUX 3a/ad
COIIMaJIbHOM HAIpPaBJIEHHOCTH (B paMKaX CBOErO Kilacca, IIKOJIbI);

WHTEpeca K MPaKTHUIECKOMY MU3YUEHHIO Tp 0(heccHii pa3ImyHOro poia, B TOM
YHCII€ HA OCHOBE MP UMEHEHHUSI TP €IMETHBIX 3HAHUI M0 XUMUU;



YBaXEHUS K TPYAY, JIIOAAM TPY1a U pPe3yJbTaTaM TPYyJAOBOU JAEATEIbHOCTH;

FOTOBHOCTU K OCO3HAHHOMY BbIOOPY MHAMBUAYAJIbHOM TpaeKTOpUU
oOpazoBanusi, Oyayied npodeccud MW peaau3alud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C Y4E€TOM JIMYHOCTHBIX UHTEP €COB, CIIOCOOHOCTEN K XUMHHU, UHTEP €COB U
noTp eOHOCTEHN 00111eCTBa;

6) IK0JIOrH4eCKOTr0 BOCIIUTAHMS:

AKOJIOTHUYECKH 1IeJ1IECO00PAa3HOr0 OTHOIIEHHSI K MPHUPOJIE, KAK HCTOUHHKY
CYILLIECTBOBaHMS KU3HU Ha 3EMIIE;

NOHUMAaHUS TJI00ANIBHOIO XapakTepa AKOJIOTMYECKHX MpOOJIeM, BIIUSHUSL
SKOHOMMYECKUX IIPOLIECCOB HA COCTOSIHUE TP UP OJTHOM U COLIMATBHOM Cp Ebl;

OCO3HaHMS HEOOXOJMMOCTH UCHOJb30BaHUSI JOCTHXKEHUH XUMHUU JJIs
peleHust BONP OCOB PAUMOHAIBHOTO TP UP OJI0NO0JIb30BAHUS;

AKTUBHOTO HENPUSTUS JCUCTBUW, IMPHUHOCALIMX BPEI OKP YKAOLIEH
NPUPOJHON cpesie, YMEHUsI MpOTHO3UPOBATH HEOIATOMPUATHBIE HKOJIOTUUECKUE
MOCJIEACTBUS P EAITP MTHUMAEMBIX JIEMCTBUI U NP €10TBp alllaTh HX;

HaJIMYMS Pa3BUTOTO IKOJIOTHYECKOTO MBIILIEHUS, IKOJIOTHYECKOUN KYJIBTYpPBI,
OTbITa JEeATENbHOCTH 3KOJIOTHYECKOM HaIp aBJICHHOCTH, YMEHHUS
PYKOBOACTBOBATHCS UMM B IO3HABATEIBHOW, KOMMYHMKAaTUBHOM U COLIMAJIBHOU
NpaKTUKE, CHOCOOHOCTM M YMEHHMSI AaKTUBHO NPOTHUBOCTOSITH HACOJIOTUU
xemohoouu;

7) HEHHOCTH HAYYHOTO NMO3HAHUS:

c(OpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOM Mp aKTHKHU;

MOHUMAaHUA clenuuKd XUMHM KaKk HayKH, OCO3HaHUsA €€ poJu B
GbopMHUpPOBAaHUM PaIMOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUU LIEIOCTHOTO
np eCTaBIeHUs 00 OKpy>KaroIeM MUPE KaK O €IUHCTBE MPHUP OBl U YellOBEKa, B
MO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH W peIleHUU MpoOJeM COXpaHEeHUs
P UP OJTHOTO PABHOBECHS;

yOeXnEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU IS COBPEMEHHOU
UMBWIN3AUU: B €€ TYMaHUCTUYECKOW HAIIPAaBIIEHHOCTH M BAYKHOM P OJIX B CO3JaHUN
HOBOW 0a3bl MaTepHallbHOM KyJIbTYpHl, PEIICHHH TJI00AJBHBIX IIp00IeM
YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — ChIP bEBOU, YHEP TETUUECKOU, MUILIEBOM U
HKOJIOTHYECKONW 0€30TacHOCTH, B Pa3BUTUU MEAUIIMHBI, 0OECIIEUCHUN YCIOBHI
YCHENIHOTO TP yIa ¥ SKOJIOTHYeCKH KOM(POPTHOM )KM3HU KaXKI0TO YjIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: ITOHMMAHUS CYUIHOCTH METOJIOB
MO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CHOCOOHOCTH UCMOJIb30BATh
MoJTy9aeMble 3HAHUS JJIS1 aHaJIN3a U 00BSICHEHHMSI SIBJICHUM OKP YXKAIOIIEro MUpa 1
[P OUCXOIIIMX B HEM U3MEHEHUH, YMEHHUSI JIef1aTh 000CHOBAHHbI € 3aKJIFOUEHUS Ha
OCHOBE HayUYHBIX ()aKTOB M UMEIOIIIHNX CS TAHHBIX C SN0 MOy YE€HUS JOCTOBEPHBIX



BBIBO/IOB;

CIOCOOHOCTH CAaMOCTOSITEIbHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus npooOieM B PealibHbIX )KU3HEHHBIX CUTYalUsIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOM 1S TEbHOCTH;

FOTOBHOCTU U  CIHOCOOHOCTM K  HENPEPBIBHOMY OOpa3oBaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYUEHHIO HOBBIX 3HAaHUH MO XHUMHUHU B
COOTBETCTBUM C KU3HEHHBIMU MOTP EOHOCTIIMU;

MHTEpeca K 0COOCHHOCTSIM TpY/ia B pa3JMUHbIX chepax mp oeccuoHaIbHON

JNEATENbHOCTH.
METAIIPEIMETHBIE PE3YJIbTATDBI

MertanpenMeTHbIe pe3yabTaThl OCBOCHUS YyUEOHOTO MpenMera « XUMUs» Ha
YPOBHE CpEeIHEro o0111ero 0oOpa3oBaHus BKIIOYAIOT:

3HaYuMble s (GOPMHMPOBAaHUS ~ MHUPOBO33PEHUS  O0ydYaroOHIMXcs
MEXIUCUUIUIMHAP HbIE (MEXIIP €IMETHBIE) OOIIEHAYYHbIE TOHSATHUS, OTP a’KaroOIIUe
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHpa U CHeUM(UKYy METOJOB TO3HaHUS,
UCMOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHUS, SIBJICHUE,
P OLIECC, CUCTEMA, HAYUYHbIN (PAaKT, Mp MHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpusl, UCCIIeI0BaHUE, HAOII0IEHUE, U3MEP €HUE, DKCIIEP UMEHT U JIp yTHE);

YHUBEp CaJIbHbIC YUeOHbIE NeUCTBUS (ITO3HABATEIbHbIE, KOMMYHUKATUBHBIE,
pEeryasaTUBHbIE), obecreunBaroIImne dbopmMHpoBaHUe (byHKIMOHATIBHON
IPaMOTHOCTH M COLIMAJILHON KOMIIETEHIIUU 00yYaroIInXCs;

CIOCOOHOCTD 00y4arommxcs UCMOJIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAP HbIE, MUP OBO33PEHYECKHUE 3HAHUS U YHUBEp CaJIbHbIC YUeOHbIE
JIEWCTBUSA B IIO3HABATEIILHON U COLMATIBHOM TP AKTUKE.

MeranpenMeTHbie pe3yabTaThl OTpPa)XaroT OBJIAJECHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIBHBIMM, KOMMYHUKATUBHBIMH U  PEryJISITUBHBIMU
JIEVCTBUSIMM.

OBiajeHne  YHUBEPCAJbHBIMH  Y4YeOHBIMH  IO3HABATEJIbHBIMHU
NEeCTBUSAMM:

1) 6a30Bble JIOTHYECKHE AeliCTBUSI:

CaMOCTOSITENbHO  (QOPMYJIMPOBATh W AKTyaJIU3UpPOBaTh  MpoOJieMy,
BCECTOP OHHE €€ pacCMaTpP UBATh;

omnpenensiTh LN JeATENIbHOCTH, 3ajaBas MapamMerpbl U KpPHUTEpUU HX
JOCTHKEHUS, COOTHOCUTD PE3YJIbTAThl JEITEIIbHOCTH C TOCTABICHHBIMU LIETAMH;

UCIIOJIb30BaTh MIPU OCBOCHUU 3HAHUN MPUEMBI JOTMYECKOTO MBILJICHUS —
BBIICTIATh XapaKTepHbIC MPU3HAKU MOHATUI U YCTaHABIMBATh UX B3aHMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOLIME MOHATHS 11 O0BSCHEHUS OTIENbHBIX (PAaKTOB U
SIBJICHUU;

BbIOMpATh OCHOBAaHMA M KPUTEpUM sl KilaccUu(UKalMKd BEIIECTB U



XUMHYECKUX P CaKIIUM;

yCTAHABIMUBATh NPHUUYUHHO-CICJICTBEHHBIE CBSI3M MEXKIY H3YydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE paccyXAeHUs (MHIYKTUBHbBIC, IEAyKTUBHBIC, IIO
AHAJIOTUH), BBISIBISITh 3aKOHOMEPHOCTH W TPOTUBOPEUUS B pPaccMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJTUPOBATH BBHIBOJIBI M 3aKITFOUCHUS;

MPUMEHSTH B TP OlI€CCe TO3HAHUS, UCTIOIb3YEMbI€ B XMUMUU CUMBOJIMYECKHE
(3HaKOBBIE) MOJIEITH, TIP €00PA30BBIBATH MOACITBHBIC TP €CTABICHUS — X UMUYECKHUIA
3HaK (CHMBOJI) DJIEMEHTa, XuMU4eckast hopMyJia, yp aBHEHUE X UMHUYECKOU p CaKIIH
— MPU pEIICHUU YUeOHBIX MO3HABATEIBHBIX U MPAKTUUYECKUX 3ajau, P UMEHSThH
Ha3BaHHBIC MOJICNIHHBIE TP €ICTABICHUS JJIs BBISIBJICHHUS XapaKTEPHBIX MMP U3HAKOB
M3y4aeMbIX BEIIECTB M XUMUYECKUX P EaKIUH.

2) 0a30BbIE HCCIEA0BATEIbCKUE 1eHCTBUS:

BJIaJIeTh OCHOBAMM METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKHX
p €aKuuu;

(dhopMyIMpPOBATH LIETU U 3a]1a41 UCCIIEIOBAHUS, UCIIOIb30BATh ITOCTaBIJICHHBIC
U CaMOCTOSITENHLHO C(HOPMYJIMPOBAHHBIC BONPOCHI B Ka4yeCTBE MHCTPYyMEHTa
MO3HAHMSI U OCHOBBI JUIST (POP MUPOBAHUS TUIIOTE3HI IO TP OBEPKE MP ABUIIBHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIaJIeTh HABBIKAMH CAaMOCTOSITECIBHOIO IUIAHUPOBAHMUS U TP OBEICHUS
YYEHUYECKHUX DKCIIEp MMEHTOB, COBEPIIICHCTBOBAThL YMEHHS HAOII0IaTh 32 XOJI0M
mpoIriecca, CaMOCTOSITEIbHO TMPOrHO3UPOBATH €0 pe3yJbTar, (HopMyIHMpOBATH
000011IeHNs ¥ BBIBO 1Bl OTHOCUTEIILHO JJOCTOBEPHOCTH P €3YJILTaTOB MUCCIICIOBAHNS,
COCTaBJIATh 000CHOBAHHBIN OTYET O MP OJICTaHHOM paboTE;

npuoOpeTarb OMBIT YYEHHYECKOM HCCIEeNOBATEIbCKOW W NP OCKTHOU
NESITEIbHOCTH, TPOSBISATh CIIOCOOHOCTh UM TOTOBHOCTh K CaMOCTOSITEIbHOMY
MTOMCKY METOIOB P €IICHUSI IPAKTUIECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHBIX METOI0B
MO3HAHUS.

3) paGoTa ¢ ungopmanueii:

OpPUEHTHPOBATHCSI B PAa3JMYHBIX MCTOYHMKAX HHPoOpManuu (HaydHO-
MOMYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJEpIKaHUs, CIPaBOYHBIC IMOCOOWS,
pecypcol UHTEpHETa), aHATU3UPOBaTh MH(OPMAIIMIO PA3TUYHBIX BUIOB U (opM
P €/ICTaBIICHUS, Kp UTHYECKH OIICHUBATh e JIOCTOBEP HOCTh U
HEMP OTUBOP CUNBOCTb;

(GbopMyIUPOBATH 3AMPOCH M TP UMEHATH Pa3JIMIHbIC METOJIbl TIPU TIOUCKE U
otbope wHPpOpMAIMKA, HEOOXOMMUMON [JIsI BBITIOJHEHUS YyYEOHBIX 3a/ad
OIIp €AEIEHHOTO THUIIA;

npuoOpeTarh OMBIT HUCMHOJb30BaHHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IUYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITENIbHO ~ BbIOMpAaTh ONTHUMabHYI0 (OpMy  MpeAcTaBIEHUS
uHbopManuu (Cxemsl, rpaduku, 1MarpaMmbl, TaOJIULbI, PUCYHKU U JPYTHUE);

UCMOJIb30BaTh HAYYHBIH sI3bIK B KAUECTBE CP €1CTBA NP U p a0OTE C X UMUY €CKOM
uHbOpMaLUe: MPUMEHITh MEXIIPEAMETHbIE (PU3NUECKUE U MATEMATHUECKUE)
3HaKU U CUMBOJIbI, (hOpMyJibl, aOOp eBUATYPbl, HOMEHKIIATYPY;

UCMOJIb30BaTh M NPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJMYECKHE CpEICTBA
HaIJISI THOCTH.

OBiajieHNe YyHUBEPCAJIbHBIME KOMMYHHKATHBHBIMHY /1€iiCTBUAMM:

3aJ]aBaTh BOIIP OCHI IO CYILIECTBY 0OCY’K1a€MOM TEMbI B XO/JI€ AUajora u/wiu
JUCKYCCUM,  BBICKa3blBaTh HJeH, (OPMYJUPOBATH CBOM  IPEAJIOKEHUS
OTHOCHUTEJIbHO BBITIOJIHEHUS NP €AJI0KEHHOM 3a7jauu;

BBICTYNATh C MpE3C€HTAllMed pe3yJbTaTOB MO3HABATEIbHOU JESTEIHLHOCTH,
MOJIy4YEHHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEpP CTHUKAMU NP U BBITIOJTHEHUN
XUMUYECKOTO KCIIEp UMEHTA, MPaKTUYECKO pabOThl 10 UCCIIEI0BAHUIO CBOWCTB
M3Yy4YaeMbIX BEILECTB, peaanu3alii yueOHOro MpoeKkTa U GopMyIMPOBATH BHIBOJIBI
[0 pe3yJibTaTaM MNP OBEAEHHBIX UCCIEAOBAHUN MyTEM COTJIACOBAHMS MO3ULIUU B
X0J1e 00Cy X aeHus: 1 0OMEHa MHEHUSIMHU.

OBiajieHne YyHUBEPCAJIbHBIMH PeryJSTUHBHBIMHU JeHCTBUSIMU:

CaMOCTOSITENIBHO TUIAaHUPOBATH U OCYUIECTBIISITH CBOIO IO3HABATEIBHYIO
NeSITEIbHOCTh, OMpeneiss e€ UeNu W 3aJlaud, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATH TMpEAJiaraéMblii ajlTOPUTM JACUCTBUNA TIpU
BBITIOJITHCHUM Y4YEOHBIX W HCCIENOBaTENbCKUX 3ajlad, BBIOMpaTh HamboJiee
3¢ GEeKTUBHBIN CHOCO0 MX peElIeHUs ¢ Y4ETOM TMOJIy4YEHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XMMHUYECKHX P EaKINAX;

OCYILIECTBISITh CAMOKOHTPOJIb CBOEH ICSITENIbHOCTH HA OCHOBE CaMOaHaJM3a U
CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATBI

10 KJIACC

[IpenmerHbie pe3ynbTaTel OCBOEHHS Kypca «OpraHuyeckas XuUMUD)
OTp aAXKAaroT:

chOpMUPOBAHHOCTh TMPEJICTABICHUA O XUMUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAaYy4YHOMW Kap THHBI MUPA, POJIX XUMUU B IO3HAHUU SIBJICHU P UP OJIbL,
B (OpMHpPOBAaHUU MBIIIJICHUS W KYJIbTYpPbl JUYHOCTH, €€ (PyHKIIMOHAIBHOU
rPaMOTHOCTH, HEOOXOUMOM JJIs1 p EIICHUS TP AKTUYECKUX 3aJ1a4 U KO0 THYECKU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0p OBbIO U MPUP OJHOM CpEE;

BJIQJICHUE CHCTEMOM  XHWMHWYECKMX 3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloOlIe TMOHSTHS (XUMUYECKUNA JJIEMEHT, aToOM, DJIEKTpOHHAs



000J10YKa aTOMa, MOJIEKYJ1a, BAJIEGHTHOCTD, AJIEKTP OO TPULATENbHOCTh, X UMWY ECKasl
CBsI3b, CTPYKTYpHas (popMyJiia (pa3BEpHyTasi U COKpaIIEHHAs ), MOJIb, MOJIIpHAS
Macca, MOJISIpHbIN 00BEM, YTIIepOAHBIHN CKENET, Py HKIMOHAIbHAS TPYIINA, P aIUKaJl,
U30MEp Usl, U30MEPBL, TOMOJIOTUYECKUM P sI1, TOMOJIOTH, YTJIEBOAOPO,IbL, KUCIOPOA U
a30TCOJIEpKAILME COCNMHEHUSI, MOHOMEp, IMOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE COEIUWHEHMs); TEOPUHM M 3aKOHBI (TEOpPHsl CTpPOEHUS
oprannyeckux BeuiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XWMHH; MHPOBO33PEHUECKUE 3HAHUS,
JeXKalle B OCHOBE NMOHUMAHHUS MPUYUHHOCTH W CUCTEMHOCTH XMMHYECKUX
SBJIEHUM, (PAKTOJOTMUYECKHE CBEACHHUS O CBOMCTBAaX, COCTaBe, IMOJYYEHUU U
0€30MacCHOM HCHOJIb30BAaHUM BAXKHEHIIMX OpPTaHUYECKHUX BEUIECTB B OBITY U
P AKTUYECKOU 1eITETbHOCTH YeJIOBEKa;

chOpMUPOBAHHOCTh YMEHUHN BBISBIATh XapaKTepHbIE MPU3HAKU TOHSITHUH,
yCTaHABIMBATh UX B3aWMOCBS3b, UCIOJIL30BaTh COOTBETCTBYIOIUE MOHSITHUS TIPU
OTMCAaHUM COCTaBa, CTPOCHUS U Mp EBpalleHU OpTaHUYECKUX COETUHEHU;

chOpMUPOBAHHOCTh YMEHUN HCIOJIb30BaTh XUMUYECKYIO CHUMBOJIUKY JUIS
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIlEHHOM)
dbopMyn OpPraHMYECKHX BEIIECTB W YPABHCHHMM XHUMHYECKHX P CaKIIWH,
U3TOTaBJIMBATh MOJEIH MOJIEKYJI OPTaHUYECKUX BEIIECTB ISl WILTIOCTP alliu X
XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTP OCHUS;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBAThH NP HUHAJICKHOCTh M3YUEHHBIX
OpTaHUYECKHX BELIECTB IO HX COCTaBYy W CTPOCHUIO K O EACIEHHOMY
KJlaccy/Tpynmne COeNMHEHUH (YTJIEBOJAOPOJbL, KHCIOPOA U a30TCOJIEp Kallue
COCIMHEHHMSI, BBICOKOMOJIEKYJSIPHBIE COEIWHEHHWSA), JaBaTb WM Ha3BaHHS IO
cucrematuieckoil Homenkiatype (IUPAC), a takke NpUBOAUTH TpUBHAIBHBIC
Ha3BaHUS OTACIBHBIX OPTaHMYECKHX BEIIECTB (ITHIICH, MPOIMWJIEH, AIllCTUJICH,
STUJICHTJIMKOJb, TIULEPHUH, (eHol, GopMabAerul, aleTalbIeru, Myp aBbUHAS
KHCII0Ta, YKCYCHas KUCIIOTa, OJICMHOBAsI KUCI0Ta, CTeap MHOBASI KUCIOTA, TJIIOK034,
bpyKTO3a, Kpaxmal, HeI0I03a, TJIHIHUH);

cOpMUPOBAHHOCTL yYMEHUSI OMNpPEAEIATh BHUIBl XUMHUYECKON CBSI3U B
OpTraHUYECKUX COEAMHEHUSAX (OJUHAPHBIE U KPATHBIE);

cOpMHUPOBAHHOCTh YMEHUS TPHUMEHATH TOJOXEHUS TEOPHUH CTpP OCHUSI
oprannveckux BemiecTB A. M. ByTieposa 11t 00bsiCHEHNS 3aBUCHMOCTH CBOUCTB
BEII[ECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPaHEHUS] MACChl BEIIECTB;

c(op MUPOBAHHOCTH YMEHUH XapaKTepPU30BaTh COCTAaB, CTPOCHHE, (PN3UIECKUEC
U XUMUYECKHE CBOWCTBA THUIUYHBIX TNIPEICTABUTEIIEH pPa3MYHbIX KJIACCOB
OpTaHUYECKHX BEIIECTB (METaH, 3TaH, THIICH, TP OTUJICH, alleTHIeH, Oy TaaueH-1,3,
MeTriOyTaaueH-1,3, 6eH301, MEeTaHOJI, TAHOJI, THJICHTJTUKOJIb, TIIULEPUH, PEHO,
aleTajbJACeru/l, MypaBblHAs U YKCYCHAs KUCIIOTHI, TJIFOKO3a, Kpaxmall, [eJIJTI0I03a,



aMUHOYKCyCHAasl KUCJIOTa), WLIKOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXIY HUMHU
YPABHEHUSIMU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKUUH C HCIOIb30BAHUEM
CTPpYKTYpPHBIX (HOpMYIT;

c(Op MUPOBAHHOCTb YMEHHMSI Xap aKTEPU30BaTh UCTOUHUKH YTJIE€BOJOPOIHOTO
CbIp b (HEPTH, TP UPOJIHBIN a3, yroJib), CHOCOOBI UX Mep epabOTKU U P AKTHYECKOE
Ip UMEHEHUE NP OAYKTOB IEp epadOTKu;

C()OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYUCICHHS [0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJMYECTBA UCXOJHOTO BEIIECTBA WU NP OJyKTa
P €aKILKU IO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOT0 U3 UCXOIHBIX BEIIECTB
WIN TP OJTYKTOB P €aKIINN);

chOpMUPOBAHHOCTh YMEHHH BJIaJIeTh CHUCTEMOW 3HaHUM 00 OCHOBHBIX
METO/1aX HaYyYHOI'0 MO3HAHMSI, UCTIOJb3YEMbIX B XUMUU NP U U3YUYEHUU BEIIECTB U
XUMUYECKHUX SIBJICHUN (HAOII0/IEHUE, U3MEP EHUE, IKCIIEP UMEHT, MOJIEITUPOBAHIE),
UCMOJIb30BaTh CHUCTEMHBIE XHWMHMUYECKHE 3HAHUA [JI MPUHATUS pPEUICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTyaIllMsX, CBS3aHHBIX C BEIIECTBAMH M UX
P UMEHEHHUEM;

chopMUPOBAHHOCTh YMEHMI COOJTIOIATH MP aBUJIA TIOJTL30BAHUS X UMUYECKOM
nocy0M u JaboparopHbIM 000PYJOBaHUEM, a TAKXKE MpaBuia oOparieHus ¢
BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIMSIMH MO BBIMOJHEHUIO JIa00PATOPHBIX
XAMHYECKUX OTIBITOB,;

c(OpMUPOBAHHOCTh yYMEHUH TMJIAHUPOBATh U BBIMOJHATh XUMUYECKUN
AKCIep UMEHT (TIp eBp allleHUsI OPTraHUUYECKUX BEILIECTB MP U HATP €BaAHUM, TIOJTY YUCHHE
ATUJIEHA U N3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIE P €aKIIMU Op TAHUYECKUX BEIIIECTB,
JIeHaTyp alus OEIKOB P M HATPEBAHUH, IIBETHBIC P €AKIIMH OCIKOB) B COOTBETCTBUU
C TpaBWJaMU TEXHUKH O€30MacHOCTH MpHU OOpalleHud C BEUIeCTBAMU U
JabopaTopHbIM  000pyAOBaHUEM, TMPEACTABISATh PE3YyJIbTaThl XHUMHUYECKOTO
JKCIEpUMEHTa B (QopMe 3aluCH YpaBHEHMI COOTBETCTBYIOIIUX pEaKUUNd U
dbopMyIHpOBaTh BHIBOABI HA OCHOBE 3THUX PE3yIhTATOB;

c(OpMHUPOBAHHOCTh YMEHHM KPUTHUECKA aHATU3UPOBATH XHUMHYECKYIO
uHbOPMAIUIO, TOJYyYaeMyld U3 pa3HbIX HCTOYHUKOB (CpeICTBA MacCOBOU
uHbopmaiuu, aTepHer u npyrux);

cOpMHUPOBAHHOCTL ~ yMEHHM  CcOOJIOAaTh  MpaBWwia  AKOJIOTHYECKU
1EIeCO00Pa3HOTO TOBEACHUSI B OBITY U TPYAOBOM NEATEIBHOCTH B IIEJSX
COXpaHEHUsSI CBOETO 3/I0POBhS M OKPY’KAIOIICH MPUPOTHON CpEbl, OCO3HABATH
OTIAaCHOCTh BO3JCHCTBUS Ha >KUBBIE OPTAHU3MBI OTpPEACIEHHBIX OPTaHHMYECKHX
BelecTB, moHuMas cMbica nokazatens [1JIK, moscHaTe Ha mpumMepax CrocoObl
YMEHBIIEHUSI W MPENOTBPALIECHUS MX BPEIHOTO BO3JCUCTBUS HAa OPTaHIBM
YEJIOBEKa;

11 00y4aronmxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3J10POBbS: YMEHHUE



MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaxX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUH;

JJIS  CHeNbIX W CIa0OBUASIIMX OOyYarolmMXcs: yMEHHE HCIOJIb30BaTh
penbedHo-ToYeuHyI0 cucTeMy o0o3HaueHui JI. bpaitis qyis 3anmucu X UMUYECKuX

dbopmy.
11 KJIACC

[IpenmerHbie pe3yabTaThl OCBOCHUsA Kypca «OOmas u HeopTraHWYecKas
XHAMUSD» OTP AXKAKOT:

chOpMUPOBAHHOCTh MPEACTABICHU: O XHUMHYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAY4YHOU Kap THHBI MUPA, POJIX XUMUU B IO3HAHUU SIBJICHUN P UP O/,
B (OpMHpPOBAaHUU MBIIIJICHUS W KYJbTYpPbl JIUYHOCTH, €€ (PyHKIIMOHAIBHOU
rPaMOTHOCTU, HEOOXOAUMOM JJIs1 p €IIECHUS TP AKTUYECKUX 3aJ1a4 U DKOJ OTUYECKU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3J0POBBIO U MIPUP OJIHOU Cp eIe;

BJIQJICHUE CHCTEMOM  XHWMHWYECKMX 3HAHHW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarole MOHATUS (XUMUYECKUM DJIEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, WMOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, JICKTP OOTPULIATENIBHOCTh, CTEIIEHb OKHUCIICHUSI, XUMHYECKas CBS3b
(koBaJICHTHAs, IOHHAS, METAJJIMUECKasi, BOJIOPO/IHAs ), Kp UCTAJUTMYECKas p eIIETKA,
TUNBl XUMUYECKUX PEAKIUH, pPacTBOP, HJIEKTPOJIUTHI, HEIIEKTP OJIUTHIL
ANEKTP OJIUTHYECKAST JUCCOLMAIMSA, OKHUCIHUTENb, BOCCTAHOBUTENL, CKOPOCTh
XUMHYECKON peaKlUu, XUMHUYECKOE PaBHOBECHE); TCOPUU U 3aKOHBI (TEOPUS
AJIEKTP OJIUTUYECKOU JUCCOMALnK, nepuoanyeckui 3akoH [[. M. Menneneesa,
3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPAaHEHHUA U TP EBP allICHUSI SHEP THU
MpU XMMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XHUMHH,
MHP OBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE MOHMMAHUS NMPUYUHHOCTH U
CUCTEMHOCTH XUMHYECKUX SBJICHHM, (PAKTOJOTUYECKHE CBEICHHUS O CBOMWCTBAX,
COCTaBe, MOJYYCHHUU U 0€30TTaCHOM UCIOJIb30BAHUH BaKHEHIITUX HEOP TAHUYECKHX
BEIIIECTB B OBITY M MPaKTUIECKON JEATETbHOCTH YETIOBEKA;

chOpMUPOBAHHOCTh YMEHUHN BBISBIATh XapaKTEPHBIC MPU3HAKU MOHSITHUH,
yCTaHaBJIMBAaTh UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS MPU
OTIMCAaHUU HEOPTAHUYECKUX BEIIECTB U UX Ip €BP AICHUI;

chOpMUPOBAHHOCTh YMEHUN HCIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JUIS
cocraBiieHus (GOpMyJ BEIIECTB M  ypPaBHEHUH XHMMHUYECKUX P eaKIvii,
cucreMatuaeckyto HoMmeHKNIaTypy (IUPAC) u TpuBnansHbie Ha3BaHUS OT/ICTBHBIX
HEOPTaHUYECKUX BEIIEeCTB (YrapHbIM Ta3, YTJIEKUCIIBIM Ta3, aMMHaK, TaniéHas
W3BECTh, HETAIIEHAs U3BECTh, MUThEBAS COJA, MUPUT U JIPyTHE);

chopMUPOBAHHOCTh YMEHHM OTIP €/ICIISITh BAJICHTHOCTh M CTETICHh OKHCIICHUS
XUMHUYECKUX AJIEMEHTOB B COEAMHEHHUSX Pa3JMYHOIO COCTaBa, BUJ XHUMHUYECKOU



CBsI3U (KOBaJIEHTHAs, HOHHAsI, METAJIJINYEeCcKasi, BOJOPOAHAS ) B COCTUHEHUSX, TUI
Kp UCTAJJIMYECKON PEIIETKH KOHKPETHOTO BEIlleCcTBA (aTOMHAs, MOJEKYJISIpHas,
WMOHHAs1, METAJJIMYECKas ), XapaKkTep Cpebl B BOJAHBIX pacTBOpPaX HEOP FAaHUMUYECKHX
COCJIMHCHMI;

c(op MUPOBAHHOCTH yMEHUI yCTaHABJIUBAaTh P UHA1JIEKHOCTb
HEOPTAHWYECKUX BEIIECTB MO HX COCTaBYy K OMNpEAeNEHHOMY Kiaccy/rpymme
COEIMHEHM (TP OCThIE BEIIECTBA — METAJIIBI U HEMETAJLIIbI, OKCU/IbI, OCHOBAaHUS,
KHACIOThI, aM(pOTEp HbI€ TUIP OKCHUJIBI, COJIN);

c(op MUPOBAHHOCTh YMEHHI p aCKPBIBaTh CMBICI TIEp MOAUUECKOTO 3aKoHa /1.
N. MenneneeBa 1 1€MOHCTP UPOBATh €r0 CUCTEMATU3UPYIOIILYI0, 0OBACHUTEIBHYIO
Y TIP OTHOCTUYECKY0 (PYHKIIUH;

cOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTpPOEHUE
aTOMOB XHMMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Illepuoauyeckoit cucremsl
xumuueckux anemeHToB JI. M. MenneneeBa, MCONB3ysl MOHATHS «S-, p-, d-
AIIEKTP OHHBIE OPOUTAIINY, «IHEPTETHUECKUE YP OBHUY , 00BSCHATh 3aKOHOMEPHOCTH
U3MEHEHHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U MX COCAMHEHUN IO MepHoaaM U
rpymmam [lepuoanyeckout cuctembl xumudeckux 3nemeHtoB 1. Y. Menneneesa;

cOpMHUPOBAHHOCTL YMEHHM  XapakTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMUYECKUE CBOWCTBA HEOPTAHUYECKUX BEIIECTB PAa3JIMYHBIX  KIIACCOB,
MOATBEP X AATh CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXKAY HEOpTaHWYECKUMU
BEII[ECTBAMU C TIOMOIIBIO YPABHEHUH COOTBETCTBYIOIIUX XUMUYECKUX P CaAKITHII;

c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(PHUIIMPOBATh XUMUUYECKUE PEAKLUHU TIO
pa3IMYHbIM MpU3HAKAM (YHUCITY U COCTaBy PEarupyroluX BEIIEeCTB, TEIUIOBOMY
ahdeKTy peakuun, N3MEHEHHIO CTEIIeHEH OKHUCICHUS 3JIEMEHTOB, 0OpaTUMOCTH
peaKIy, y4acTUIO KaTalIu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTaBIISITh YPABHEHHUS PEAKIMM P a3IUIHbIX
TUIIOB, TIOJTHBIE U COKP alllEHHBIE yPaBHEHUS P €aKIIU HOHHOTO 0OMEHa, yUUThIBAs
YCIOBHS, TPU KOTOPBIX 3TH pEAKIUU UAYT A0 KOHIIA;

cOpMHUPOBAHHOCTh YMEHUW MPOBOJAUTH PEAKIUHU, [OITBEP KIAIOIINE
KA4YECTBEHHBIM COCTaB Pa3JIMYHbIX HEOPTraHWYECKHX BEUIECTB, paclO3HABATH
OTBITHBIM ITyTEM HOHBI, P UCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOP FTAHUYECKHX
BELIECTB;

cOpMHUPOBAHHOCTh YMEHHUH pPAacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBHUTENBHBIX PEAKIUI TTOCP €ICTBOM COCTABJICHHS DJIEKTP OHHOTO OajiaHca
ATUX P CaAKIH;

c(Op MUPOBAHHOCTH YMEHHM 0OBSICHATH 3aBUCUMOCTh CKOPOCTH X UMUY €CKON
pEaKIMU OT P a3IMIHBIX (PAaKTOPOB; XapaKTep CMEIICHHSI XUMUYIECKOTO P aBHOBECHS
B 3aBUCUMOCTH OT BHEIIHero Bo3jaekcTeus (mpunuumn Jle [HlaTense);

cOpMHUPOBAHHOCT YMEHHMH XapaKTepHU30BaTh XHUMHUYECKHE TP OLIECCH,



JeKallue B OCHOBE TP OMBIIIICHHOTO MOJIYUYEHUSI CEpHOM KUCIOTHI, aMMHaKa, a
Takke c(HOpMHPOBAHHOCTH MpeEACTaBICHUI 00 OOIMX HAYUYHBIX MPUHIMIAX H
IKOJIOTUYECKUX TP OOIeMaX XUMUYECKOTO TP OU3BOJICTBA;

cOpMUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIUMUCICHUS C HCIOJIb30BaHUEM
MOHSITUS «MacCOBasi JOJIs BEIIECTBA B paCcTBOPE», 00BEMHBIX OTHOIIIEHUH ra30B MpU
XUMHUYECKUX PeaKIUsAX, MAacChl BEIIECTBA WM 00BEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIM 00BEMY OJIHOTO U3 yYACTBYIOIIUX B P EaKIMU
BEIIECTB, TEIUIOBOTO 3((deKkTa peaklunu Ha OCHOBE 3aKOHOB COXPaHEHHUS! MacChl
BEIIECTB, NP EBPAIICHUS U COXPaHEHUS SHEPTHH;

cop MUPOBAHHOCTH YMEHHI COOTIOATH MP aBUJIA MTOJIB30BAHUS X UMUYECKOM
nocy0M u jaboparopHbIM 000PYJOBaHUEM, a TAaKXKE IMpaBuia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHU C WHCTPYKIUSMH IO BBITIOJHEHHUIO J1a00PATOPHBIX
XUMHYECKUX OTIBITOB;

cOpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATh M BBHIMIOJHATH XHUMHUYECKHN
AKCIEPUMEHT (pa3Jio’KEHUE Mep OKCHUa BOJIOPOIa B MIPUCYTCTBUM KaTaau3aTopa,
Ompe/elieHHe Cpeabl pPacTBOPOB BELIECTB C€ TOMOIIBIO YHHMBEP CAJIbHOIO
WHIUKATOP A, BIUSHUE Pa3JIMUHBIX ()aKTOPOB HA CKOPOCTh XUMUYECKOU P ea KIIHH,
peakiud UOHHOTO OOMEHAa, KaueCTBEHHbIC peaKIMU Ha Cyib(dar-, kKapOoHaT- U
XJIOPH/I-aHUOHBL, HA KaTHOH aMMOHHS, PEIICHHE YKCIEep MMEHTAIbHBIX 33129 T10
temaM «Metamine» U «Hemerannb») B COOTBETCTBUM C TpaBUIaMU TEXHUKHU
0€30MacHOCTH TP U 0Op AILIEHUH C BELIECTBAMHU U JIa0 OpaTOPHBIM 000PYIOBAHUEM,
NP EACTaBISITh PE3YyJbTaThl XUMHUYECKOTO OJKCIepUMeHTa B ¢GopMe 3ammcu
ypaBHEHUI COOTBETCTBYIOIIHUX PeaKInii M (OpMyTUpOBaTh BEIBOJIBI HA OCHOBE ITHX
pE3yIabTATOB;

COpMHUPOBAHHOCTh yYMEHHHA KPUTHYECKH aHAJIU3HPOBATh XUMHUYECKYIO
uHbOPMAIUIO, TOJYyYaeMyld U3 pa3HbIX HCTOYHUKOB (CpeICTBA MacCOBOU
KOMMYHUKaIUHU, IHTepHET U IpyTHuX);

chOpMUPOBAHHOCTh ~ YMEHHH  COOJIOAaTh  MpaBWiIa  AKOJOTHYCCKH
1EIeCO00Pa3HOTO TOBEACHUSI B OBITY M TPYAOBOM NEATEIBHOCTH B IIEJSX
COXpaHEHUSI CBOETO 3/I0POBbS M OKPY’KAIOILIEH MPHUPOAHON CpEebl, OCO3HABATH
OTIAaCHOCTb BO3JCHCTBHSI Ha )KMBBIE OP TAHU3MBI OTIPEICTEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazatens I[1JIK, moscHaTh Ha mpuMepax CrmocoObl YMEHBIIECHUS U
P €OTBp AI[EHHUsS] X BPEIHOTO BO3JCHCTBHS HA OPTaHU3M YEJI0BEKa;

T71s. 00yUaroMxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSMHE 3JI0POBbS: YMEHHUE
NPUMEHATh 3HaHUS 00 OCHOBHBIX MOCTYIHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUIS. CHEMbIX M ClIa0OBUASIIMX OOyYaromuxXcs: yMEHHE UCIOJIb30BaTh
penbeHO-TOUeUHYIO cucTeMy 0003HadeHui JI. bp aiins aiist 3anucu XUMUYECKUX

dbopmyi.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KJJACC

KoJsinyecTBO yacon JIeKTPOHHbIE
Ne ni/in HaumeHoBaHue pa3iesioB U TeM Kontpobnbie | TpakTieckue (m¢pposbie)
NMporpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypeb
Paznea 1. TeopeTuyeckue 0CHOBbI OPraHMYeCKOl XMMUM
[IpenmeTt oprannyeckoit xumuu. Teopus
1.1 CTPOEHMSI OPraHMYECKUX COENMHEHUN A. 3
M. byTtiiepoBa
Wroro mo pazueny 3
Paznea 2. YriieBoaopoabl
2.1 [IpenenbHbIe YrIeBOAOPOIB — aJKAHBI 2
29 HenpenensHble yrieBoaopoabl: alKeHbI, 6 1
AJIKQIMEHbl, AJTIKMHBI
2.3 ApoMaTHYeCKHe YriaeBOJ0POIbI 2
24 [IpupoaHbIe UCTOYHUKH YTIIEBOJAOPOJIOB U 3 1
ux nepepaboTka
WTtoro no pazneny 13
Pasnen 3. Kucjaopoacoaep:kamue oprannieckie coeIuHeHus
3.1 Cruuptsl. DeHon 3
39 Anpaeruel. KapOOHOBBIE KHCIIOTHI. 7 1
CnoxHbIC Y(UPHI
3.3 YraeBobl 3 2
Wroro no pazneny 13
Paznea 4. A3oTcoaep:xaniye opraHndecKue coeIuHeHust
4.1 | AmuHbI. AMUHOKHUCIOTHL. benku 3
WTtoro no pazneny 3
Pa3nen 5. BoIcOKOMOJIEKYJIsIPHbIE COETUHEHHUS
5.1 | [Tnactmaccel. Kayuyku. BoiokHa 2




Wtoro no pasueny

OBILIEE KOJIMYECTBO YACOB I10
NPOT'PAMME

34




11 KJTIACC

KoJsmmuecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM ugpoBbie
Ne n/m IpOTPAMMEL pasi Beero KonrposbHnsie | IlpakTuyeckue gépgl:fo]; ar eJ)IbHH e
padoThI padoThI pecypesI
Paznen 1. Teopernueckne 0CHOBbI XUMMH
Crtpoenue aromos. [lepnoanyueckuii 3aKo0H
1.1 u [lepuonnueckas cucremMa XUMHUYECKUX 3
snemeHToB JI. 1. MenaeneeBa
12 Ctpoenue BemiectBa. MHOTOOOpa3ue 4
BEIIECTB
1.3 XHUMHUYECKUE PeaKInU 6 1 1
Wroro no pazneny 13
Paznea 2. Heoprannueckasi xumusi
2.1 Mertasbl 6 1
2.2 Hewmerasisl 9 1 1
23 CBsI3b HEOPraHUYECKUX U OPTaHUYECKUX ’
BEILIECTB
WTtoro no pazneny 17
Pasznen 3. Xumus M :Ku3Hb
3.1 | XUMHUS U )KU3Hb 4
Hroro no pasaeny 4
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIJIAHUPOBAHUE

10 KJJACC
KoJsinyecTBO yacon JIeKTPOHHbIE
Ne Jara nugpoBbIe
Tema ypoka Konrpoubnsie | IIpakrnueckue op
n/n Bcero 5 5 u3yyeHusi | oOpa3oBaTe/bHbIE
padoThI padoThI pecypebI
IIpeamer opraHnyeckoil XUMHH, €€
BO3HMKHOBEHHE, Pa3BUTHE U 3HAUECHHUE.
1 Teopust cTpOCHUS OPTaHUIECKUX 1
coequHeHuil A. M. bytneposa, e€
OCHOBHBI€ ITOJIOKEHUS
2 BxojHas KOHTpoJIbHAsS paboTa 1 0
IIpencraBnenue o kiaaccupukanuu
3 opraHn4eckux Bemects. HomeHknartypa 1
(cucremaTnyeckasi) 1 TPUBHAIbHbBIE
Ha3BaHUs OPraHUYECKUX BEUIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTHUYECKUU PsJI
5 MeraH 1 3TaH — npocTenIme 1
NIPEJACTABUTEIIN AJKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1
7 OTUIIEH U NPONMIEH — MPOCTENIINE 1
NIPEJACTABUTEIIN AJIKEHOB
] [TpakTrueckas padora Ne 1. «ITomyuenue 1 1
STUJICHA U U3yYEHHE €r0 CBOWCTBY»
Ankaauensl. byranuen-1,3 u
9 Metunoyraauen-1,3. [lomyuenue 1
CUHTETHYECKOr0 KayuyyKa U PE3UHBI
ATKHHBI: COCTaB U 0COOEHHOCTH
10 CTPOEHUS1, TOMOJIOTUUECKUM P, 1

AlleTniieH — npocTermmi




npcaACTaBUTCIb AJIKMHOB

Breraucnenus o YpaBHCHHUTIO XUMHYECKOH

11
peakuuu

12 Apensl: 6eH3011 ¥ TOITy0J1. TOKCHYHOCTh
apeHoB

13 I'enernueckas CBs3b yIJI€BOJIOPOIOB,
MPUHAJUIeKAIINX K Pa3IMYHBIM KJaccaM
[IpupoHbIe HCTOYHUKH YTJIEBOIOPOIOB:

14 MNPUPOJHBIN a3 U MONyTHbIE HEPTAHBIE
rasbl, He()Th U MPOJYKTHI €€ mepepadoTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 MPUPOJHBIN a3 U MONyTHbIE HEPTAHbIE
rasel, HepTh M TPOIYKTHI €€ nmepepaboTKu

16 KonTponwsHas pabota no pazneny
«YT1€BOI0OPOABIY

17 [IpenenvHBIE OTHOATOMHBIE CUPTHI:
METaHoJ ¥ 3TaHoj1. BoropoaHas cBs3b

13 MHOroaToMHbIE CIUPTHI: ATHJICHTJIUKOJIb
U TJIMIEPUH
@eHOII: CTPOCHUE MOJIEKYJIBI,

19 (u3HYeCKre U XUMHYECKHE CBOMCTBA,
MIpUMEHEHHE

20 Anpaeruipl: GopManbaeTua U
aneTanpaerua. A1eToH

1 OaHOOCHOBHBIE MTPEETbHBIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHas U YKCyCHast

2 IIpakTrueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHMCIIOTBI»
CreapuHOBas U OJIEMHOBAsI KUCIIOTHI, KaK

23 MIPEJCTAaBUTENN BBICIINX KapOOHOBBIX
KHCJIOT

24 MpbLIa KaK COJY BBICIIAX KapOOHOBBIX




KHCJIOT, MX MOIOIIee JIEHCTBHE

25

CrnoxHble 3pUpHI KaKk TPOU3BOAHbBIE
KapOOHOBBIX KUCIOT. [ MIpOIN3 CIOKHBIX

a(upoB

26

XKupsl: ruaponus, npuMeHEHue,
OMOJIOTHYECKAsl POJIb KUPOB

27

VYraeBoibl: cOCTaB, KilacCU(PUKAIUS.
Baxneimue npeacraBuTenu: I0Ko3a,
bpykTo3a, caxaposa

28

Kpaxman u nemnroios3a Kkak NIpupoIHbIe
MTOJIUMEPBI

29

KonTponwsHas pabota no pazneny
«Kucnopoacoaepxaiiye opraHu4ecKue
coenuHeHus»/ Beepoccuiickas
MpoBEpOYHas paboTa

30

[IpomexxyTouHas arrecranus /
Bcepoccuiickas mpoBepouHas paboTa

31

AMWHBI: METUJIAMUH U aHUJINH

32

AMHHOKHCIIOTHI KaK aM(OoTepHbIE
OpraHUYECKNE COCUHEHHUS], UX
ouonorunueckoe 3HadeHue. [lentuapl.
benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS

33

OCHOBHBIC TOHSATHS XUMHH
BBICOKOMOJICKYJIAPHBIX COEIMHEHUM

34

OcHOBHBIE METO/IBI CHHTE3A
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.
[ImacTmacchl, KaydyKH, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB 110
I[TPOI'PAMME

34




11 KJTIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

[pakruyeckue
padoThI

Jara
H3y4eHusl

DJIEKTPOHHBIE
nupposkIe
oOpa3oBaTe/ibHbIE

pecypcsbl

XUMHUYECKUH 3JI€EMEHT. ATOM.
DJIEKTPOHHAsI KOH(PHUTYpaIlHsi aTOMOB

[Tepnonnueckuit 3akoH u Ilepuognyeckas
cHCcTeMa XMMHYeCKUX 3neMeHToB /. U.
MeHnieneeBa, ux CBsI3b C COBPEMEHHOM
TEOPUEH CTPOCHUS ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U UX COCTMHEHUI
10 TPYIIIaM U TepruoaM. 3HaUCHHE
MEPUOIUYECKOr0 3aKOHA U CUCTEMBI
xuMudeckux syemeHToB .M. MenaeneeBa
B Pa3BUTHUM HAYKHU

BxoaHas KOHTposibHAs paboTa

Ctpoenue BeniecTBa. XUMHYECKas CBSI3b,
€€ BHJIbI; MEXaHU3MbI 00Pa30BaHMUS
KOBAJIGHTHOM CBsi3U. BosopoHas cBs3b

BasleHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okuciIeHus. Bemecrsa
MOJICKYJIIPHOTO M HEMOJIEKYJISIPHOTO
CTPOEHMS

[ToHsTHE O TUCTIEPCHBIX CHCTEMAaX.
W cTHHHBIC U KOJJIOUTHBIC PACTBOPBI.
MaccoBast 10151 BEIIECTBA B PACTBOPE

Kiaccudukamnus u HoMEHKIaTypa
HEOPraHWYECKUX COCTUHECHUN.
I'enernyeckas CBs3b HEOPraHUUECKUX
BELIECTB, PA3JIMYHBIX KJIACCOB




Knaccuduxamms XMMIYEeCKUX peakuii B
HEOPraHWYECKOW M OPraHNYeCKOU XUMHU.
3aKOH COXpaHEHUs MacChl BELECTB; 3aKOH
COXpaHEHMS U IPEBPALCHUS DHEPTUHU IIPH
XMMHUYECKUX PEAKLIMAX

Cxopoctb peakiuu. OOpaTuMble peaKkIuu.
XHUMHUYECKOE PaBHOBECHE

10

[IpakTuueckas padora Ne 1. «Bausaue
pa3nUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON PeaKIumy

11

DNEeKTpoNUTHYECKAast AUCCOIHAITHS.
[TonsTre o BomopoaHoM nokazarene (pH)
pactBopa. Peakiiun noHHOro oOMeHa.
I'maponu3s opraHn4ecKkux u
HEOPraHUYECKUX BEIIECTB

12

OKHCITUTENTFHO-BOCCTAHOBUTEILHBIC
peakuuu. [TonsaTue 06 snekrpoamnse
pacIjaBoB M PaCTBOPOB COJIECH

13

KoHntponbeHas pabota o pasaeny
«TeopeTnyeckrne OCHOBBI XUMH )

14

Mertamnibl, UX MTOJ0XKEHHE B
[Teprnognueckoil cucteMe XMMUYECKUX
anemeHTOB J[. 1. MenneneeBa u
O0COOCHHOCTHU CTpOeHUs aToMOB. O01me
(u3rYecKre CBOMCTBA METAIOB

15

CniaBbpl METAILIOB. DJIEKTPOXUMUYECKU I
PsII HAaPsDKEHUH METaJJIOB

16

XHUMUYECKHE CBOMCTBA BaYKHEHIIINX
METaJUIOB (HATPU, Kanui, KaJIbLINH,
MarHui, aJllOMUHUN) U UX COeAMHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIM U UX
COeIMHEHNH




18

XuMHudeckre CBOMCTBA IIMHKA, JKeJle3a U UX
COCIMHEHN N

19

[Ipaktuueckas padora Ne 2. "Pemenue
9KCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeME
«Metayasn"

20

Hewmeramnsl, uX moJIOKEHHE B
[Teprnoanueckoil cucteMe XUMHYECKHX
anemeHnToB /. V1. MenneneeBa u
0COOEHHOCTH CTPOCHHS AaTOMOB

21

Du3nUeCKUe CBOMCTBA HEMETAIIIOB.
AJIOTpONUs HEMETAILIOB (Ha TpUMeEpe
KHUCJI0poa, cepbl, hocdopa u yrieposa)

22

XUMHUYECKHE CBOMCTBA TAJIOTEHOB, CEPBI U
UX COECIUHEHUHN

23

XuMHUYECKHe CBOMCTBA a30Ta, pocdopa u
UX COCOAUHEHUN

24

XUMHYECKHE CBOMCTBA yTJIepOJia, KpEMHU S
U UX COCIUHEHUN

25

[IpumeHeHne Ba)KHENIIMX HEMETAIIOB U UX
COEOIUHEHUN

26

OO0o00111IeHNE M cCUCTeMaTH3al1s 3HAHUH 110
teme «HemeTanael». Beraucnenus mo
ypaBHEHUSAM XUMHYECKHX PEAKIIUi U
TEPMOXMMHYECKUE PACUETHI

27

[IpakTrueckas padora Ne 3. «Pemenue
SKCIIEpUMEHTAIbHBIX 3a/1a4 110 TEME
"Hemeramnsl"»

28

KonTponrsHas paboTa mo temam
«Metamnel» U «HemeTtais»

29

Heoprannueckue u opranndeckue
Kkucnotsl. Heopranmueckue u
OPraHUYeCKHNE OCHOBAHUS




AmMpoTrepHbIe HEOPraHUYECKHUE U
OpTaHWYECKHE COeIMHEHHUS. | eHeTnuecKas
CBSI3b HEOPraHMYECKUX U OPraHUYeCKUX
BEILECTB

30

31 HTorosast KOHTpOJIbHAs padboTa

Posib xuMuu B obecrieueHun
JKOJIOTMYECKOM, DHEPTETUYECKOHN U
NHUILIEBON O€30I1aCHOCTH, Pa3BUTHHU
Meauuusbl. [IpeacraBiaenus 06 o0mumx
HAYYHBIX NpUHOUIIAX TPOMBIINIICHHOI'O
IOJIyYEHHS BaKHEHIINX BEILECTB

32

33 YestoBeK B MUPE BEILIECTB U MATEPHUAJIOB

34 XHUMUS ¥ 3J0pPOBbE UeJIOBEKa

OBLIEE KOJIMYECTBO YACOB I10
[TPOTPAMME







IMMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOU ITPOT'PAMMBI

10 KJIACC

Kon
NpoBepPsAEeMOro
pe3yJbTaTa

IIpoBepsiemble npegMeTHbIE Pe3yJIbTAaThl OCBOEHHSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeAHero 001ero 00pa3oBaHust

1

TeopeTnyeckue OCHOBBI OPraHUYECKON XUMUU

1.1

ChopMUPOBAHHOCTH MPEACTABICHUN O XUMHUYECKON COCTABJISIONIEH
€CTeCTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XHUMHUU B TO3HAHUU
ABIIGHUM TPUPOIBI, B (OPMUPOBAHUM MBIIUICHUS H KYJIBTYPBI
JUYHOCTH, €€ (PYHKIIMOHATBHONW T'PAaMOTHOCTH, HEOOXOIMMOU yis
pelieHus MPaKTHYECKUX 3a7ady U SKOJOTHYECKH OOOCHOBAHHOTIO

OTHOLICHUSA K CBOEMY 3JOPOBBIO U HpI/IpO,Z[HOI\/'I cpeac

1.2

Bnagenune cucTeMOl XWMHYECKMX 3HAHUM, KOTOpash BKIIIOYAET:
OCHOBOITOJIAr afOIIH e IMOHSTHS (Monexyna, BaJICHTHOCTD,
3JIEKTPOOTPHUIIATEIBbHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHAs Macca, MOJSPHBIM OOBEM, YTIJIEPOJHBIM CKENeT,
byHKIIMOHATBHASA  TPyIIa, paauKal, HW30MEpHs, H30MEpHI,
TOMOJIOTUYECKUW Psii, TOMOJIOTH, YIJIEBOJAOPOJbI, KHUCIOPOA- H
a30TCOJIEpPKAIIME COCTMHEHHUS, OMOJIOTHYECKU aKTHBHBIC BEIIECTBA
(YyrIieBoJpl, JKHUPHI, OEIIKH ), MOHOMED, TOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COCNWHEHUS), TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOEHUs oprannueckux Bemects A.M. Bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XUMHHU, (PAKTOIOTUUECKUE
CBEJICHUS O CBOICTBax, COCTaBe, TONy4YeHUH U Oe30macHOM
WCHOJIb30BAHUM BAXKHEUIIMX HEOPraHMYECKUX M OPraHHUYECKHX

BEIIECTB B OBITY M IPAKTUYECKON JIEATEIIbHOCTH YeTIOBEeKa

1.3

ChopMHpPOBAaHHOCTh YMEHUM BBIABIATH XapaKTepHbIE MPU3HAKU
MNOHATHH, yCTaHABJIMBATh WX  B3aUMOCBS3b,  HCIIOJIB30BAThH
COOTBETCTBYIOIIME MOHATUS NPU OMUCAHUM COCTABA, CTPOCHUS U

npeBpameHI/Iﬁ OpTraHNYCCKUX COECIMHEHUM

1.4

c(OpMUPOBAHHOCTh YMEHUI HCIIOJIH30BATh XUMUUYECKYIO CUMBOJIHKY
JUISE COCTaBJICHUSI MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHo#) ¢GopMysT OpPraHWYECKHX BEIIECTB W YpaBHEHUI
XUMHYECKUX  PEaKIHii, W3rOTaBIMBAaTh  MOJCTH  MOJEKYJ
OpPraHWYECKUX BEMICCTB JUISI FILTIOCTPAIIMU WX XHUMHYECKOTO H

MPOCTPAHCTBEHHOTO CTPOCHHUS




1.5

ChopMUpPOBAaHHOCTh yMEHWH YCTaHABIMBATH MPUHAICKHOCTD
HN3YYCHHBIX OPraHMYCCKUX BCHICCTB IO HMX COCTABY U CTPOCHUIO K
ompenenéHHoOMy Kkiaccy (Tpynme) coeaquHeHuu (YrieBOIOpOJbI,
KHCIIOPOJ, U a30TCOJEPKAIINE COSAUHEHUS, BEICOKOMOJICKYJIISPHBIC
COGJII/IHGHI/ISI), naBaThb nm Ha3BaHUA 110 CUCTEMAaTHYECKOUN

Homenkiarype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTL YMCHUSA OIPECACIIATL BUbL XHUMHYECKOH CBS3U B

OpTraHNYCCKUX COCANHCHUAX (O,Z[I/IHapHLIe n KpaTHLIe)

1.6

CpopMHpPOBAHHOCT, YMEHUS MPUMEHATH: IOJOXKEHUSI TEOPUHU
CTpoeHus opranndeckux semects A.M. ByTnepoBa aiis 00bsicHEeHUs
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH

COXpaHCHUA MAaCChl BCIICCTB

VYraesomoponsl.  Kuciopoxmcopepkamme W a30TCOAEPIKALIN €

OpTaHUYCCKUC COCANHCHU . BI:ICOKOMOJIGKY.HSIPHBIC COCINHCHUA

2.1

ChopMUPOBAaHHOCTh YMEHUM TPUBOAWTH TPUBHUAIBHBIC Ha3BaHHS
OTJICTLHBIX OPraHWYECKUX BEIICCTB (ITHIJICH, IIPOIUJICH, alleTHIICH,
STUJICHTJINKOJIb, TIUIIEPUH, (eHos, (GopMaybaerus, aneraabIeTH,
MypaBbUHAas KHUCIOTa, YKCyCHas KHCJIOTa, OJICMHOBAas KHUCIOTA,
CTeapuHOBasl KHUCIOTa, TIIOK03a, (QPYyKTO3a, Kpaxmal, LeJUTNI03a,

TJTUIIMH )

2.2

ChopMUpPOBAaHHOCTh YMEHHI XapaKTepU30BaTh COCTAaB, CTPOCHUE,
(GU3NYECKNe M XWMHYECKHE CBOWCTBA THUITHMYHBIX IPEICTABUTEIICH
Pa3TUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STHUJICH,
MpONUJIEH, aneTuyieH, OyraaueH-1,3, merunOyraaueH-1,3, OGeH3o0m,
METaHOJI, dTaHOJI, STUJICHTJINKOJIb, TJUIICPUH, (DEHOI, alleTaabICTHI,
MypaBbUHAs M YKCYCHasl KHCIIOTBI, TJIOK03a, KpaxMal, IIeJUTI0JI03a,

aMUHOYKCYCHasl KUCIIOTa)

23

ChopMUPOBAHHOCTh YMEHHUS UJLUTFOCTPUPOBATH TCHETHYECKYIO CBSI3b
MEXJIy TUNHWYHBIMUA MPEACTABUTEISAMU  PA3JIMYHBIX  KJIACCOB
OpPraHWYECKUX  BEIIECTB YpaBHEHU MU COOTBETCTBYIOIINX

XUMHUYECKUX PEAKIIUN C HCIIOIB30BAHUEM CTPYKTYPHBIX (PopmyI

24

CdopMUPOBAHHOCTb ~ YMEHHSI  XapaKTepH30BaTb  HCTOUYHUKHU
YTIIEBOJIOPOTHOTO CHIPhS (He(Thb, MPUPOIHBINA ra3, yroiyb), CIOCOObI
UX TepepadOTKM U MPAKTUYECKOE TPUMEHEHHE IPOIYKTOB

nepepaboTKu

XUMHUS U KU3HE. PacuéThl

3.1

ChpopMHpOBaHHOCT, yMEHHMH BJaJeTh CHUCTEMOM 3HaHMI 00




OCHOBHBIX METOAAX HAy4YHOI'O ITO3HAHUS, UCIIOJB3YEMBbIX B XMUMHUH
IpU U3Y4YEHHUHM BEILIECTB W XUMHUYECKUX SBJICHUN (HaOitoneHue,
U3MEpPEHUE,  OKCIIEPUMEHT, MOJIEIMPOBAHUE),  HUCIIOIb30BATh
CUCTEMHBICE XUMHYECKHE 3HAHUA I [PUHATUS pPELHICHUH B
KOHKPETHBIX )KM3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMU U UX

MNPpUMCHCHUEM

3.2

CdopMupOBaHHOCTh YMEHUH cOONIONATh IpaBuja MOJB30BAHUS
XUMHUYECKOM mocyoil U 1abopaToOpHBIM O0OPYAOBAaHUEM, a TaKXKe
IpaBuIIa 00paIleHHs C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKLUSMU

10 BBIIIOJIHCHU IO HaGOpaTOpHBIX XUMHUYCCKHUX OIIBITOB

3.3

ChopMHpOBaHHOCTh ~ YMEHHMI  IJIAaHUPOBAaTh M BBIMIOJHSATH
XUMUYECKUN SKCIEPUMEHT (IIpeBpallleHus OPraHMYeCKUX BEIIEeCTB
IIpU HarpeBaHWU, MOJYyYEHHE STUJIEHA U HM3YYEHUE €ro CBOICTB,
KaueCTBEHHbIE pEAKIMU OPraHWYECKUX BEILIECTB, JCHATypalus
OENKOB MpHU HArpeBaHUM, IIBETHBIE PEAKI[MU OCIKOB) B COOTBETCTBUU
C MpaBUJIaAMU TEXHUKHU O€30MMaCHOCTH MPHU OOpAIIEHUH C BEIIECTBAMU
U J1a0OpaTopHBIM O0OpPYJOBaHUEM; MPEACTABIATh PE3yJIbTaThI
XMMHMUYECKOTO JKCIEepUMeHTa B ¢GOopMe 3alucH  ypaBHEHUM
COOTBETCTBYIOIINX PEaKUUi U (HOopMyIHpPOBaTH BBIBOJBI HA OCHOBE

9TUX PC3YyJIbTAaTOB

3.4

ChopMUPOBAaHHOCT, ~ YMEHHH  TPOBOJUTH  BBIYHUCICHUS  TI0
XUMHUYECKUM YpaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEILIECTBA WJIM MPOAYKTa pPEaKIMU MO M3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OJJHOT'O U3 HCXOJHBIX BCHICCTB UJIK ITPOAYKTOB peaKHI/II/I)

3.5

ChopMUpOBAaHHOCTh ~ YMEHUH  KPUTUYECKH  aHAJIM3UPOBATH
XUMHYECKYI0 MH(POPMAIUIO, TOIYyYaeMyl0 W3 Pa3HbIX MCTOYHHKOB

(cpenctBa maccoBoi HH(pOpMAIUH, ceTh IHTEpHET U Apyrue)

3.6

CdopMupoBaHHOCT, yMEHHI COOMIOAATh MpaBUIa KOJIOTHYECKU
1enecoo0pa3Horo MoBEACHUS B OBITY U TPYIOBOM NEATENbHOCTH B
LEJSAX COXPAHEHMSI CBOEro 3/I0POBbSl U OKPYIKAIOLIEH NPUPOIHOU
Cpenbl, OCO3HAaBaTh OMACHOCTh BO3/IECUCTBHUS HA KUBBIE OPTraHU3MBbI
ONpeneNEHHbIX OPraHMYECKUX BEIIECTB, IOHUMAasi CMBICIT TTOKa3aTels
MK (mpemenbHO AOMYCTHMOW KOHIICHTpPAIlMM), TOSCHATh Ha
mpUMeEpax CIOCOObl YMEHBIICHUSI U TPEIOTBPALICHUS UX BPETHOTO

BO3/CICTBUS HA OPTaHU3M YEJIOBEKA

11 KJIACC




Kon
NpoBepseMoro
pe3yJabTaTa

IIpoBepsiemble npeAMeTHBIE Pe3yabTAThl 0CBOEHHA OCHOBHOM
o0pa3oBaTe/ibHOM NMPOIrPaMMBbI CpeHero o01ero 00pa3oBaHus

1

TGOpeTI/ILIeCKI/IC OCHOBbI XUMHH

1.1

Brnagenune cucTeMOM XUMHYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOMOJIATAlONINE TOHATUS (XMMHYECKHUU  DJIEMEHT, aToM,
9JEKTpPOHHAsg 000J0YKa aToma, §-, p-, d-dJIEKTPOHHBIE OpPOUTAIH
aTOMOB, HMOH, MOJEKYJIa, BAJEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD,
CTEIEHb OKHUCJICHUS, XMMHYECKasi CBsA3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIA 00BEM, KpHCTAUIMYECKas PemETKa, TUIbI XUMHYECKUX
peakuui (OKMCIUTENHHO-BOCCTAHOBUTEIBHEIE, 9K30- i
9HJIOTEPMHYECKHE, PEaKIIUH HOHHOTO OOMEHa), paCTBOP, DJICKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJMTHYECKAs AUCCOIMAIINS, OKHCIUTEIND,
BOCCTAHOBUTEJb, CKOPOCTh XMMHUUYECKOM pPEAKIUH, XUMHYECKOES
paBHOBecHE); TEOPUM ¢ 3aKOHBI (TEOPHS DIEKTPOITHTHYECKON
quccounanuu, Ilepuognueckuin 3akon J[.M. Menneneesa, 3akoH
COXpaHEHMS MaCChl), 3aKOHOMEPHOCTH, CHMBOJINUECKUM SA3bIK XUMHUH,
(hakTONIOTHYECKNE CBEACHHS O CBONCTBAX, COCTaBe, MOJYYCHHU U
0€30I1acHOM UCIOJIb30BAHUH BKHEUIIINX HEOPTraHMIECKUX BEIECTB B

OBITY ¥ IPAKTUYECKON JIEATEIIbHOCTH YeJI0BEKa

1.2

CpopMHpPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKH U
B3aMMOCBS3b M3YYEHHBIX IMOHATUN, MPUMEHATh COOTBETCTBYIOLIHE
MNOHATHSL TIPU OMHCAHUU CTPOCHHS U CBOMCTB HEOPraHUYECKHX
BEIIECTB M UX MPEBPALICHUN; BBISABIATH B3aUMOCBS3b XMMHUYECKUX
3HaHUH  C MOHATUSAMH | NPEICTaBICHUSIMA  APYTHX

CCTCCTBCHHOHAYYHBIX MPCAMETOB

1.3

Brnanenne OoCHOBHBIMH METOJAMU HAy4YHOTO TO3HAHUS BEIIECTB U
XUMHUYECKUX SBJICHUU (HaOMIOACHUE, H3MEpPEHUE, JKCIICPUMEHT,

MOJICTTUPOBAHME)

1.4

ChopMHPOBAHHOCT, YMEHHUU OMpPENesITh BAJICHTHOCTh M CTENEHb
OKHMCJIEHUS XMMHYECKUX DJIEMEHTOB B COCIMHEHMSX Pa3IMYHOTO
COCTaBa, BHUJ XHUMHYECKOH CBs3M  (KOBAJEHTHAas, WOHHAs,
MeTaJNInuecKasi, BOJOPOIHAsA) B COCTUHEHUSIX, TUTI KPUCTAJITUYECKOM
pemETKN KOHKPETHOTO BelIecTBa (aTOMHasl, MOJIEKYJIsIpHAasi, MOHHAs,

MeTaJTnuecKasi)

1.5

CdopMHpPOBaHHOCTh YMEHH ONPEACIATh XapaKkTep Cpelibl B BOJAHBIX

pacTBOpax HCOPraHU4YCCKUX coeqUHEHU I

1.6

ChopMUpPOBAaHHOCT YMEHHSI  KJIacCH(UIIMPOBATh XHUMHUUYECKHE




pEeaKIHH MO PA3TUYHBIM MIPU3HAKAM (YUCITY U COCTaBY Pearupyrommx
BEIIIECTB, TEIUIOBOMY J((deKTy peakiuu, W3MEHCHHIO CTEICHEN
OKHCJICHUSI  DJIEMEHTOB,  OOpaTUMOCTH  PEaKIHUH, YyYaCTHIO

KaTaau3aTopa)

1.7

CpopMHpPOBAHHOCT, YMEHUW COCTaBISATh YpaBHEHUS pPeaKIuil
pa3NUYHBIX THUIIOB, MOJHBIE M COKpAIIEHHBIC YpPaBHEHHUS DPEaKIit
MOHHOTO OOMEHA, YYUTHIBAsl YCIOBHS, MPU KOTOPHIX 3T PEAKIUU

HAYT OO0 KOHIIA

1.8

CdopmupoBaHHOCTH yYMEHUU IIPOBOJUTH peakiumu,
MOATBEPKAAIOIINE KaueCTBEHHbIN coCTaB Pa3IMYHbBIX
HEOpraHWYECKHUX BEILECTB, PACIO3HABATh OINBITHBIM ITYTEM MOHBI,

NPUCYTCTBYIOIIME B BOAHBIX PaCTBOPAX HEOPTaHMYECKUX BEIIECTB

1.9

ChopMHPOBAHHOCTh YMEHUM PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX  pEaKUHH MOCPEACTBOM COCTaBJICHUS

9JIEKTPOHHOTO OajaHca 3TUX peaKui

1.10

CpopMHpPOBAHHOCTh YMEHUM OOBACHATH 3aBUCHUMOCTH CKOPOCTH

XUMHUYECKOM peaklny OT Pa3uyHbIX (DaKTOPOB

ChopMHPOBAHHOCTh YMEHUW OOBSCHATH XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECH S B 3aBUCUMOCTH OT BHEIIHETO BO3JICHCTBUS

(mpunnun Jle Ilarense)

O6H.Ia51 " HCOpraHnYCCKad XUMUSA

2.1

ChopMHUpOBaHHOCTh YMEHUN pacKpbIBaTh CMBICT [lepuoamueckoro
3aKOHa J.N. Meunneneesa U JIEMOHCTPHUPOBATH €ro
CHUCTEMAaTU3UPYIOIIYI0, OOBSCHUTEIBHYIO W  MPOTHOCTHYECKYIO

byHKIIUH

2.2

ChopMHpPOBAaHHOCT,  YMEHUN  XapaKTepU30BaTh  AJICKTPOHHOES
CTPOCHHME aTOMOB XHMMHYECKHX JJIEMEHTOB 1—4  mepuojioB
[Tepnognueckoit CHUCTEMBbl XHMHUYECKHX  DJICMEHTOB JN.
MenpeneeBa, UCIONb3YS MOHITUS «S-, p-, d-DIIEKTPOHHBIE OPOUTATIN Y,
«OHEPreTUYECKUEe YPOBHUY», OOBICHSATh 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XUMHYECKUX IJIEMEHTOB U MX COCIMHEHUM MO TepruoaM U
rpynnam lIlepuonndeckoid cucremMbl XMUMHUYECKUX 3yemeHToB J[.M.

Menneneena
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ChopMHpPOBaHHOCTh YMEHUN XapaKTEePH30BaTh (OMUCHIBAThH) OOIINE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKUX BEILECTB Pa3IUYHBIX
KJIACCOB, MOJATBEPKAATH CYIIECTBOBAHNE T€HETUUYECKON CBS3U MEXKITY

HCOPraHn4CCKUMHU BCIICCTBaAMU C IIOMOIIBIO ypaBHeHI/If/i




COOTBETCTBYIOIMX XUMUYECKUX PEAKLIUI

2.4

CpopMHpPOBAHHOCTh yMEHHMH yCTaHaBJIMBATh IPUHAIEKHOCTD
HEOPraHWYECKUX BEIIECTB M0 UX COCTaBYy K ONpeAeNEHHOMY Kiaccy
(rpymnme) coequHeHu (MpocThie BEecTBa — METaIbl U HEMETaJlbI,

OKCHUAbl, OCHOBaHU, KUCJIOTHI, aMQ)OTepHBIC TUAPOKCHUDI, COJ'II/I)

2.5

CdopMupoBaHHOCTh YMEHH I NCIIOIB30BATh XUMHUECKYIO CHMBOJIHKY
JUIL  COCTaBJICHHUSI (OPMYJI BEIIECTB M YPaBHCHHH XWMHUYECKHX
peakuuii, cucremarnueckyro HoMmeHki1atypy (IlUPAC)u TpuBuaibHble
Ha3BaHUs OTAENbHBIX HEOPraHMYEeCKMX BEIeCTB (yrapHalil ras,
YTJIEKUCIIBIN Ta3, aMMHUaK, TaméHas WU3BECTh, Heram€Has H3BECTb,

MMUTHEBAS CO/IA, TUPUT U APYTHE)

2.6

ChopMHpPOBaHHOCTh YMEHUN XapaKTepPU30BaTh (OMUCHIBAThH) OOIIHE
XUMHUYECKUE CBOICTBA HEOPraHMYECKUX BEILECTB  Pa3IUUYHBIX
KJIACCOB, MOJATBEPKAATH CYIIECTBOBAHNE T€HETUUYECKON CBS3H MEXKITY
HEOPraHWYECKUMHU  BEHIECTBAMHU  C  TIOMOIIBIO  ypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKm/Iﬁ

2.7

ChopMUpOBaHHOCTh ~ yMEHUH  IJIAHUPOBaTb U BBIIOJHATH
XMMHMUYECKUN SKCIIEPUMEHT (pa3iokKeHHe IEepOKCHAa BOJOpOAa B
IPUCYTCTBHH KaTalIu3aTopa, OlpeielIieHue CpeIibl PACTBOPOB BEILIECTB
C TOMOIIBI0 YHHUBEPCAIBHOTO HHAMKATOPA, BIUSHUE PaA3IUYHBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOH peaKIMH, peakiuu HOHHOrO
oOMeHa, KaueCTBEHHbIEC PEaKLUM Ha Ccynb(daT-, KapOOHAT- U XJIIOPUI-
AQHUOHBI, HA KATUOH aMMOHMUS, PEIIEHNE SKCIIEPUMEHTAIbHBIX 33134
no reMam «Metas» 1 «Hemetannsn»y) B COOTBETCTBUH C ITPAaBUIIaMU
TEXHUKH O€30MaCHOCTH TMpu OOpalmieHHH C BEHIECTBAMH H
7abopaTopHbIM  00OpYJIOBaHHMEM;  TMPEACTABIATH  PE3YJIbTaThI
XUMHUYECKOTO JKCIiepuMeHTa B  (opMe 3amucu  ypaBHEHHUH
COOTBETCTBYIOIINX peakIuii U (HOpMYIHPOBATH BBHIBOABI Ha OCHOBE

OTHUX PE3YJIbTATOB

2.8

C(i)OpMI/IpOBaHHOCTI) YMGHI/Iﬁ CO6J'II-O,Z[21TB IMpaBujia I10JIb30BAHHA
XHUMHYECKOH HOCYHOﬁ n J'Ia60paTOpHBIM O60py,Z[OBaHI/ICM, a TaKXeC
IIpaBUjia O6paI_I_ICHI/I$I C BCIIECCTBAMU B COOTBCTCTBHUH C UHCTPYKIUAMA

I10 BBIIIOJIHCHUIO naGopaTopHHx XUMHUYCCKHUX OIIBITOB

2.9

ChopMUpPOBAaHHOCTh ~ YMEHHH  XapakTEepU30BaTh  XHUMHUYECKHE
MPOLIECCHI, JISKALHE B OCHOBE MPOMBIIUIEHHOI'O MOJIYYEHUS CEPHON
KHCIIOTBI, aMMHAaKa, a TaKkke CPOPMUPOBAHHOCTD MPECTaBICHUH 00
OoOIIMX Hay4YHbIX TMPUHIUIAX U DKOJIOTMYECKHX Mpobdiemax

XUMHYCCKOI'O IIPpOHU3BOJACTBA




XHUMHUS U KU3Hb. PacuéThl

3.1

CdopMHPOBAHHOCTH MPEICTABICHUI O XUMUUYECKON COCTABIISIOIIEH
€CTECTBEHHOHAYUYHOU KApTUHBI MHUpPA, POJM XUMUHM B TMO3HAHUU
SBIIGHUM TpUPOIBI, B (OPMUPOBAHWU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW I'PaMOTHOCTU, HEOOXOIUMOM JyIs
pelIeHUs] TPAKTUYECKUX 3a7a4 M DSKOJOTHYECKH OOOCHOBAHHOIO

OTHOIIIEHHS K CBOEMY 37I0POBBIO M IPUPOJIHON Cpeie
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ChopMuUpOBaHHOCTH ~ YMEHHMH  KPUTHYECKH  aHAIM3UPOBATh
XMMHUYECKYI0 MH(OpMaIUIO, MOIYyYaeMyl0 U3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOW KOMMYHUKAIIUU, ceThb IHTepHET U apyrue)
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ChopMUpPOBAaHHOCT YMEHHUH COONIOAATh MpaBUja IKOJIOTHYECKH
1e71eco00pa3HOro MOBEACHUS B OBITY U TPYAOBOW NEATENHHOCTH B
LESAX COXPAHEHUS! CBOETO 370POBbS M OKPYXKAIOLIEH MPUPOIHOM

cpebl
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Oco3HaBaTh OIACHOCTb BO3ACUCTBHUS HAa JKUBBIE OpPraHU3MbI
ONpeneNnEHHbIX BEIIECTB, NOHUMass cMbica mnokazarens [1JK,
MOSICHSTH HA MMPUMEPaXx CIIOCOObI YMEHBIICHHS U TPEIOTBPAILECHHU S KX

BpCAHOT O BOSHGﬁCTBHH Ha OpraHu3M YCJIIOBCKA

3.5

ChopMHpOBaHHOCT, ~ YMEHHUH  TPOBOJUTH  BBIYUCICHHS  C
UCIIOJIb30BAHUEM TOHATHUS «MaccoBas JOJs BEIIECTBA B PacTBOPEY,
O0OBEMHBIX OTHOILEHUW Ta30B MPH XUMHUUYECKUX PEAKIUSAX, MacChl
BeIlleCTBa UK 00BbEMA Ta30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYACTBYIOUIMX B PEaKIIMU BEUIECTB,
TEIJI0BOro A eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHU S MaCcChl

BCIICCTB, IPCBPALICHHUA U COXPAHCHUA DHCPIUA




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 2JIEMEHT COAePKAHMS

1

Teoperndeckre OCHOBbI OPraHMYECKOM XUMUH

1.1

[Ipenmer opraHM4yecKol XMMHUM: €€ BOZHUKHOBEHHE, PA3BUTHE U 3HAYECHHUE B
MOJyYEHUH HOBBIX BEIIECTB U MATEPUAIOB. T€OpHUS CTPOCHUS OPraHUYECKHUX

coenuHeHuii A.M. byTtiiepoBa, €€ OCHOBHBIE TTOJIOKEHUS

1.2

CtpykTypHble (OpMyJIbl OpPraHMYECKHUX BelecTB. ['OMOJOrus, H30MEpHsL.
XuUMHUecKasl CBS3b B OPraHUYECKHX COCIMHEHHUSX — OJMHApHBIE U KpaTHbIE

CBA3U. HpeI[CTaBJ'IeHI/Ie () KJ'IaCCI/Iq)I/IKaLII/II/I OpPTraHNYCCKUX BCUICCTB

1.3

HomenknaTypa opraHu4eckux COeJMHEHUH (CucTeMaTuieckas) 1 TpUBHUaIbHbBIE

Ha3BaHHUS BAXKHEHUIITNX HpeJICTaBHTGHGﬁ KJIaCCOB OPraHUYCCKUX BCUICCTB

YTr11eBOIOPOIBI

2.1

AJIKaHBI: COCTaB H CTPOCHHC, TOMOJIOTHYECKH I pAana. Metan m »TaH —
HpOCTCﬁH.IPIG MNpEaACTaBUTCIIN AJIKAHOB! (bl/ISI/I‘IeCKI/Ie M XHMHYECKHE CBOMCTBA
(peaKI_[I/II/I 3aMCIICHUA H FOpeHI/Iﬂ), HaXOXICHUC B IIPHUPOAC, ITOIYUYCHUC U

MNPpUMCHCHUEC

2.2

AJIKEHBI: COCTaB U CTPOEHUE, FOMOJOTMYECKUN Psil. DTHIEH U MPONUJICH —
MpOCTEHIINE MPEACTABUTENIN AJKEHOB: (U3NYECKUE U XMMHUYECKUE CBOWCTBA
(peakuuu THAPUPOBAHUSA, TaAJOTEHUPOBAHMS, THApATAllUd, OKHCIEHUS U

MOJIMMEPU3aLUH ), TOJIyYeHHE U IPUMEHEHHE
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Ankaguensl: OyraaumeH-1,3 u MetunOyranueH-1,3: crpoeHue, BaxkHeHIINe
XMMHUYECKHUE CBOKCTBA (peakuus noauMepusanun ). [loayuenne cHHTETUUECKOTO

Kay4dyKa U pe3uHBI

24

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOCHU S, TOMOJIOTHYECKUM Psil. ALICTHIICH —
MpPOCTEHIINIT TpeNCTaBUTENh AJIKHHOB: COCTaB, CTpOCHHUE, (U3MYecKue Hu
XUMUYECKHE CBOWCTBa  (peakuuu  THAPUPOBAHUSA, TaJOTEHUPOBAHUS,

TUJpaTaliu, TOPEeHusl), MOJTyYeHUuEe U TPUMEHEHUE

2.5

Apensl. benson: cocraB, cTpoeHHe, (HU3NYECKHE M XUMHYECKHE CBOWCTBA
(peakuuy TrajJOreHUpPOBAHUSI U HUTPOBAHUS), IMOIYYEHHUE U HPUMEHEHUE.
Tonyos: cocraB, CTpoeHUE, PU3NYSCKHE M XUMHUUYECKHUE CBOMCTBA (PEaKIUH
raJIOr€HUPOBAHUS U HUTPOBAHUS), MOJyUY€HUE U MpUMeHeHHe. TOKCUYHOCTh
ApCHOB. I'eneTnueckas CBS3b MCXKAY YrJeBOAOpOoJaMu, NpUHAMJICKAIINMA K

Ppa3INYHBIM KJIaCcCaM




2.6

IIpupoanble MCTOYHUKHM YriIeBOAOPOAOB. IIpupoaHblii ra3 u IOIYTHBIC
HedTsuble Ta3pl. Hedrs u € nmpoucxoxnenue. CriocoObl nepepadoTKku HepTH:
MIEPErOHKa, KPEKUHT (TepMHYECKHH, KaTalIUTUUYeCKUi), nmuponaus. I[IpomyKTel
nepepadboTku He(TH, UX TPUMEHEHHUE B IPOMBIIUIEHHOCTH U B ObITY. KaMeHHbIi

YTOJIb M MIPOAYKTHI €T0 TIepepaboTKh

KI/ICJ'IOpO,Z[COI[Cp)KaH_II/IC OpraHn4eCKuc COCANHCHUS

3.1

[IpenenbHble OAHOATOMHBIE CHHUPTHI. MeTaHON U 3TAaHOJI: CTPOCHHE,
¢u3nuecKkue M XUMHUYECKHE CBOMCTBA (peakluU C aKTUBHBIMU MeTallIaMH,
raJIoreHOBOJIOPO/IaMHU, TOpeHue), mpuMeHeHue. BoaopoaHbie CBS3U MEXITy
MOJIEKyJIaMH CIUPTOB. JleficTBHe MeTaHOIa U 3TaHOJIa HAa OPTaHU3M YeJIOBeKa.
MHoroaToMHbI€ CTUPTHI. DTUIICHTJIUKOIIb U TIIHI[EPUH: CTpOEHUE, (PU3UUECKHe
U XHMHUYECKHE CBOICTBa (B3aMMOJCICTBHE CO IIETOYHBIMU METaJJIaMH,
KaueCTBEHHAas PeakKIMs Ha MHOTOATOMHBIE CHUPTHI). JlelicTBUe Ha OpraHU3M

YCJIOBCKaA. HpI/IMeHCHI/Ie TJIMOCprUHA U OTUJICHT JIMKOJIA

3.2

®deHoM: CTpOEHHE MOJICKYJBI, (U3WUecKrue W XHUMHYECKHE CBOMCTBA.

Tokcuunocts penona. [Ipumenenune dpenona
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AHL,Z[GFI/II[LI U KCTOHBI. (I)OpMaHLIleFI/I,Z[, alCTAIBACTU: CTPOCHUC, (1)I/I3I/ILICCKI/IC
U XUMHYECKHE CBOMCTBaA (peaKLu/m OKHCJIICHHUA MW  BOCCTAaHOBIJICHMHS,

Ka4CCTBCHHBIC peaKI_II/II/I), MOJYYCHHUC U TPUMCHCHHUC
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OIHOOCHOBHEIE Ipe/IeNbHbIE KapOOHOBBIE KHCIOTHI. MypaBbUHAS U YKCYCHas
KHUCJIOTBHI: CTPOCHHE, (PU3NUYECKUE U XMMHUYECKHE CBOMCTBA (CBOMCTBA, 00IIMeE
JUIL Kjacca KHUCIOT, peakius STepuHKaluu), MONydeHUe U MPUMCHCHHE.
CreaprHOBas M OJICMHOBAsI KMUCIIOTHI KaK MPEICTaBUTENH BHICIIN X KapOOHOBBIX

KHCIIOT. MBlIa KaK COJIM BBICIIMX Kap6OHOBBIX KHCJIOT, X MOIOLICC JIencTBue

3.5

CrnoxHbie 23pUPBI KaK MPOU3BOTHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupos. buonoruyeckas poiab

KUPOB

3.6

VYrieBojpl: cocTaB, Kiaccu(uKalus yriaieBooB (MOHO-, AU~ U MOJMCAXaPU/IbI).
['mroko3a — mpocTelimii MOHOcaxapul: OCOOEHHOCTH CTPOEHUS MOJIEKYIIBI,
¢u3nyeckue M XMMUYECKHE CBOMICTBa (B3aUMOJECWCTBHE C THUIPOKCHUIOM
menu(Il), okucieHme amMMHauHBIM ~ pacTBOpoM  okcuga  cepebdpa(l),
BOCCTAaHOBJICHHE, OPOKEHHE TIIIOKO3bI), HAXOXK/IEHUE B MPUPOJIE, TPUMEHEHHE,
Ouonornueckas poib. PorocuHTe3. PpyKTO3a KaKk M30Mep I0K03bl. Kpaxman
U LIEJUII0JI03a KaK MPUPOIHBbIE onuMepsl. CTpoeHHe KpaxMana U I1eJUII0I03I.
dusnyeckue U XMMUUYECKHE CBOMCTBAa Kpaxmayia (THUIpOJIN3, KayeCTBEHHAas

peaKkIus ¢ HOJA0M)

A30Tc0ﬂep>1<aume OpraHNYC€CKUC COCANHCHUA




4.1

AMHHOKHUCIIOTHI Kak aM(OTepHbIE OpraHuYecKue coeqnHeHus. Du3ndeckue u
XMMHUYECKHE CBOMCTBAa aMUHOKHUCIIOT (Ha MpuUMepe riaunuHa). buonoruueckoe

3HAYCHUEC aMHHOKHMCIIOT. HGHTI/IHBI

4.2

benku xak mTpUpOAHBIE BBICOKOMOJIEKYJSIpHbIE coennHeHus. llepBuyHas,
BTOPUYHASI U TPETUYHAsS CTPYKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEIIKOB:

ruapoiin3, ACHATypalusl, KAYCCTBCHHBIC PCAKIITUN Ha Oenku

BrICOKOMONEKYIAPHBIE COEAVMHEHUS

5.1

OCHOBHbBIE MOHATHUS XUMHUHM BBICOKOMOJIEKYJISIPHBIX COECIUHEHMI: MOHOMED,
IIOJIUMEP, CTPYKTYpPHOE  3BEHO, CTCIEHb IOJIMMEpPU3aLUU, CperHssa
MoJieKyJsipHass Macca. OCHOBHBIE METO/BI CHHTE3a BBICOKOMOJIEKYJISIPHBIX

COCI[I/IHGHI/Iﬁ — NOJIMMEpHU3alUd U MMOJUKOHJACHCAIUA

5.2

OKCnepUMeHTabHbIE METOJbl H3Y4YeHHS BEIIeCTB W HX IpeBpallleHUM:
O3HAKOMJIEHHE ¢ oOpasllaMd TPHUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH,

j1acTMacc, KayudykKoB. HonyquI/Ie CUHTCTHYCCKOI'O KayuyKa U pE3UHBI

11 KJIACC

Kon

IIpoBepsieMblii 2JIEMEHT COJePKAHMS

1

TeopeTI/ILIeCKI/IC OCHOBbI XUMHH

1.1

XUMHYECKUH 371eMEeHT. ATOM. f1po aToma, N30TOIbl. DJIEKTPOHHAs 000JI0UKa.
DHepreTUIecKue ypoBHH, IIOyPOBHU. ATOMHBIE OpOUTAIIH, S-, P-, d-DTIEMCHTHI.
OcobeHHOCTH pactpeiesIeHHs JIEKTPOHOB IO OPOUTAIISIM B aTOMAaxX AJIEMEHTOB

MEPBBIX YETHIPEX MEPUOJIOB. DJIEKTPOHHASI KOHPUTypaLlis aTOMOB

1.2

[lepuoauueckuit 3akoH u [lepuoauueckas cucreMa XMMHUUYECKUX 3JEMEHTOB
J.1. MenieneeBa. CBs3b epuouyeckoro 3akona u Ilepuoanueckoil cucremsl
XuMHueckux 3y1eMeHToB J[.M1. MeHnneneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTU HW3MEHEHHUS CBOWCTB XMMHYECKHUX D3JIEMEHTOB H
00pa3yeMbIX MMHU TPOCTBIX U CIOKHBIX BEIIECTB MO TPYyMIaM M TEPHOJAM.

3HaucHHE MNEpUOAUYCCKOI 0 3aKOHA B Pa3BUTHH HAYKHU

1.3

CtpoeHue BemiecTBa. XHMHUYECKass CBS3b. BuHAbl XHMHYECKOW CBSI3U
(KoBaJIeHTHAs HEMOJSIpHAs W TIOJSApHAs, HMOHHAas, MeTajuimdeckas). VOHBI:
KaTHUOHBI M aHUOHBI. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOW XMMHYECKOM

cBs3U (OOMEHHBIN U JOHOPHO-aKLENTOPHBIN ). BogopoaHas cBs3b

1.4

BaneaTHoCTh. DnekTpooTpuLIaTebHOCTh. CTETIEHb OKUCICHUS

L.5

BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOT'O CTPOEHU . 3aKOH IMOCTOSIHCTBA
cocraBa BeulecTBa. TUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA

BEIIECTB OT THUIIA KPUCTAUIMYECKOM pem€Tku. llonATtme o aucnepcHbIX




cucreMax. McTUHHBIE U KOJUIOMIHBIE PacTBOpPbl. MaccoBas 10JIsl BELIECTBA B

pacTBope

1.6

Knaccudpukarnus HEOpPraHUYEeCKUX COEIMHEHU. Homenknatypa

HCOPraHUYCCKHX BCIICCTB

1.7

Xumuueckass — peakums. Kiaccuukamuss — XUMHUYECKMX — peakuuii B
HEOPraHWYECKON U OpraHUUYECKON XMMUHU. 3aKOH COXPaHEHMS MacChl BEILECTB,

3aKOH COXpaHCHUA U MPCBPALICHUA SHCPIrUU IPU XUMHUUYCCKHUX PCAKIIUAX

1.8

CxopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3TUYHBIX (aKTOPOB

1.9

OOparumble peakiuu. XuMmuueckoe paBHoBecue. DakTophl, BAUSIONIME Ha

cocTtossHue xumudeckoro pasHosecus. [Ipuanun Jle larense

1.10

DnexTponutuyeckas aucconnanus. CuipHble U cinadble 35eKTpoiuThl. Cpena
BOJHBIX PAacTBOPOB BEUIECTB: KHCIAs, HEWTpaibHas, LiejaouyHas. Peakuun

HOHHOT'O OOMeHa

1.11

OKHCINTEIBHO-BOCCTAHOBUTEILHEIC pcaKknunun

Heoprannueckas xumus

2.1

Hewmerannel. [Tonoxenue Hemetainos B [lepuoaudyeckoi cucreMe XuMHUYECKUX
anemenToB J[.M. MenzeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJUIOB. AJUIOTPONHMS HEMETAJUIOB (HA MpUMEpEe KHUCIOPOAa,

cepsl, Gocdopa u yriepoaa)

2.2

XVMHYECKHE CBOMCTBA BAXHEHIINX HEMETAUIOB (TAJOTCHOB, CEphI, a30Ta,
dochopa, yrmepoga W KpeMHHS) U UX COEAUHEHUH (OKCHIOB,
KHCIOPOACOAEPKAIMX KHUCIOT, BOJOPOIHBIX coeauHeHuit). I[Ipumenenue

BaXXHEHIIMX HEMETAIJIOB U UX COSIMHEHUMN
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Meramibl. [lonoxenne metainoB B Ilepuoaumyeckoil cucreMe XMMHYECKUX
anemenToB [I.1. MenneneeBa. OcoOEHHOCTH CTPOEHUSI 3JIEKTPOHHBIX 000JI0UEK
aToMoB MeTajutoB. O0mue Gpuznueckue CBoMCTBa MeTaIIIOB. CIIJIaBbl METAIIJIOB.

DJNEKTPOXUMHYECKUIN Pl HAMPSHKEHU N METAIIIIOB

2.4

XUMHUYECKHE CBOMCTBA Ba)XXHEWIMX METAJUIOB (HATpUM, KaJWil, KaJbLHH,
MarHui, amoMUHUM, IIUHK, XPOM, >K€JI€30, MEJlb) U UX coeluHeHuu. Ooume

crocoOBbI MoJTyueHus: MeTaIIoB. [IprMeHeHrne MeTaioB B ObITY M TEXHHKE

2.5

I'eneTndeckas cBsI3b HCOPTaHNYCCKUX BEIICCTB, IPUHAIJICKAIUX K PA3JIMNYHBIM

KJjJ1acCcaM

XUMHUA U )KU3Hb

3.1

Ponp xuMum B oOecrieueHUH 3KOJ'IOI‘I/I"ICCKOI\/'I, BHCpFeTquCKOﬁ U IHUIIEBOH
6630H8.CHOCTI/I, pPa3BUTUU MCAUTTUHBI. Ilonstue o HAYYHBIX MCTOaX IMO3HAHUA

BCIICCTB U XUMUYCCKHUX peaKI_II/Iﬁ




[IpencraBiieHus 06 00MMX HAYYHBIX TPUHIUIIAX IIPOMBIIIICHHOTO TOJYYEHUsI

BaXHEMIIMX BELIECTB. YEIOBEK B MUPE BEIIECTB U MATEPUAIIOB: BaXKHEUIIME

3.2 CTPOMTENIbHBIE MaTepHalbl, KOHCTPYKIIMOHHbIE MaTepHalIbl, KPAaCKH, CTEKJIO,
KepaMHuKa, MaTepuaibl JUIsl JIEKTPOHUKH, HaHOMAaTepuaibl, OpraHu YeCKue 1
MUHEpalbHbIE YI00peHUS
XuUMHS M 370pOBbE YEJOBEKa: IpaBUja HCIOJB30BAHMS JIEKAapCTBEHHBIX

33 IpenaparoB, IpaBuJia O€30MaCHOTO MCIOJIb30BaHUS IPErnapaTroB ObITOBOM

XHMMHU B TIOBCEIHEBHOM KHU3HU




YYEBHO-METOJNUYECKOE OBECIHHEYEHHUE
OBPA3OBATEJIbHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYAEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






