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IHHOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOT0 mipenmMera « Xumus» pazpadborana 2023-2024r. Ha
OCHOBE CJICJYIOIMX HOPMATHBHO-TTPABOBBIX H HMHCTPYKTHBHO-METOIUYECKUX JOKYMEHTOB:

-OenepanpHOro 3akona ot 29 nexadbps 2012 r. Ne 273-03 "O6 o6pazoBaHM B
Poccuiickoit ®enepanun';

-®enepanpHoro 3akoHa ot 24.09.2022 Ne 371-®3 "O BHeceHMHM W3MEHEHUI B
Oenepanbhblil 3akoH "OO0 obOpazoBannu B Poccuiickoit denepanuu" u crarbio 1
OenepanpHoro 3akoHa "OO oOs3aTenbHBIX TpeOoBaHMsIX B Poccuiickoi
Oenepanun";

-Ilopsiaka  pa3paboTku U yTBepxkAeHHS  (eAepalbHbIX  OCHOBHBIX
0011e00pa30BaTEIbHBIX MPOrpaMM, YTBEPXKAEHHBIM IPHKa30M MUHHUCTEPCTBA
npocBemennss Poccuiickoit ®Pepepanmu ot 30 ceHtsaOps 2022 1. Ne874
(3apeructpupoBan MuHHCTEpCTBOM rocTuiinu Poccuiickoit @eneparuu 2 HOSOPs
2022 r., peructparuornbsiii Ne 70809);

-ITopsinka opraHu3ani U OCYIIECTBICHHUS 0Opa30BaTENbHON NEATEITHHOCTH
0 OCHOBHBIM OO0IIEO0pa3oBaTeNbHBIM MpOrpaMMaM — 00pa30BaTEIbHBIM
nporpaMMaM HadalbHOTO OOIIEro, OCHOBHOTO OOLIET0 W CPEJHEero oOIIero
o0pa3oBaHus, YTBEPXACHHBIM MpHuKazoM Munnpocsemnienuss ot 22.03.2021 No
115;

- [Ipukaza Munnpocsemienust PO ot 31.05.2021 r Ne286 «O0 yTBepxkaeHuun
denepanbHOrO  TOCYIAapCTBEHHOro  oOpaszoBarenpHOro  crangapra HOO»
(3apeructpuponan 05.07.2021 Ne64100)

-IIpukaza Munnpocsemenus P® ot 31.05.2021 r Ne287 «O6 yTBepxkaeHun
denepalbHOTO  TOCYJIApCTBEHHOTO  oOpaszoBatenbHOro  craaapra  OOO»
(3apeructpuponan 05.07.2021 Ne64101)

-IIpukaza Munnpocsemenus P® ot 17.05.2012 r Ne286 «O06 yTBepkaeHnn
denepalbHOTO  TOCYIapCTBEHHOTo  oOpazoBarenbHOro  cranmapra  COO»
(3apeructpupoBat 07.06.2012 Ne24480);

- Ilpukaza Munnpocseuienuss PO Ne569 ot 18.07.2022 «O BHeceHuu
uzmeHeHuit ®I'OC HOO» (3apeructpuponan 17.08.2022 Ne69676);

- Ilpukaza Munnpocsenienuss PO Ne568 ot 18.07.2022 «O BHeceHuu
uzmeHeHuit ®I'OC OOO» (3apeructpuponan 17.08.2022 Ne69675);

- Ilpukaza Munnpocseuieaust PO Ne569 ot 12.08.2022 «O BHeceHuu
m3menenut OI'OC COQO, yrBepxkaeHHbll npukazom MO u H P® Ned13»
(3apeructpupoBas 12.09.2022 Ne70034);

-Ilpukaza Munnpocsemenust Poccun ot 18.05.2023 Ne 372 "OG6
YTBEpXKJICHUM (enepaiabHoil 00pa3oBaTebHONW MPOrpaMMbl HAa4aJdbHOIO OOLIETOo
obpazoBanus";

-IIpukaza Munnpocsemenuss Poccun ot 18.05.2023 Ne 370 "OGO
yTBEpKAeHUH (efepaibHO 00pa30BaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3zoBaHus";

-Ilpukaza Munnpocsemennss Poccum ot 18.05.2023 Ne 371 "O6
yTBEpXKJICHUM (eaepaTbHOl 00pa3oBaTeIbHON IMPOrpaMMbl CPEIHEro O0OIIero
obpazoBanus";

-ITocranoBnenust [7aBHOrO TroCyAapCTBEHHOTO CaHMTapHOTo Bpaya POd
CanurapHo- snuaeMuonornyeckue npasuia ot 28 centaops 2020 roma Ne28 «O0
yTBEp)KACHUM  caHuTapHbix  mpasun  CII 2.4.3648-20 "'caHUTapHO-
SMUIEMHUOJIOTHYECKHE TPeOOBaHUS K OPraHM3alUsAM BOCIHTAaHUS W OOYyYCHUS,
OT/IbIXA U 03JIOPOBIICHHS JIeTeH U MOJIOJIEKHU";

-ITucema Munnpocsemienus Poccun Ne CK-228/03, Pocobpuanzopa Ne 01-
169/08-01 or 06.08.2021 "O HanpaBieHHH peKOMeHaanui" (BMecTe C



"PexomenaanusaMu Juisi CUCTEMbI 00IIero oOpa3oBaHuUs IO OCHOBHBIM TOAXO0/aM K
(dbopMHpOBaHUIO rpaduka IIPOBEICHUS OLICHOYHBIX IIpoLEAYP B
o0meobpazoBaTenbHBIX opranu3anusx B 2021/2022 yyebnom roay");

-IIlucem Munmnpocsemenuss Poccum ot 03.03.2023 N 03-327 "O
HarpaBjaeHun uHbopmanuu" (BMecTte ¢ "MeETOoIUYEeCKMMH PEKOMEHIAMUSIMHU T10
BBEJICHUIO (elcpaTbHBIX OCHOBHBIX 00IIe00pa3oBaTeNbHBIX Tporpamm"), OT
22.05.2023 N 03870 "O nanpapiennn uHGOpMaUK'";

Peanuzanus éocnumamensrozo NOTEHIIMANA YPOKA MIPEIIOIAraeT Cleayomiee:

YCTaHOBJICHHE  JOBEPHUTENbHBIX OTHOLICHUM MEXIy Y4YUTeleM M €ero  y4eHUKaMH,
CHOCOOCTBYIOLIMX MO3UTHUBHOMY BOCHPUSTHIO YyYallUMUCA TpeOOBaHM M MPOCHO yduTens,
NPUBJICUCHUIO WX BHUMaHMA K OOCYXIaeMOH Ha ypoke HH(OpManuu, akTHBH3AIUU WX
M03HABATEIbHOM JEATEIbHOCTH;
noOy>KAeHNEe HIKOJIBHUKOB COOMIOAATh HAa YpOKe OOIICTIPUHATHIE HOPMBI NOBEJCHHUSA, MpaBHIIA
OOIIIEHUs CO CTapIIUMH (YUUTEISIMH) M CBEPCTHUKAMH (OOYUYaIOIIUMHMCS), IPUHIIUIIBI y4eOHOM
JVCIUIUIAHBI ¥ CAMOOPTaHU3AINN;
MpUBJICYCHNE BHUMAHHS IIKOJHPHUKOB K IEHHOCTHOMY aCIIEKTy M3y4YaeMbIX Ha ypOKax SIBJICHUH,
opranmzanus uX paboThl C MOJIy4aeMON Ha YypOKE COLMAIbHO 3HAYMMON uHbopMaiuen —
WHUIIMAPOBAHUE €€ OOCYKIEHHsI, BBICKAa3bIBAaHHs YYAIIMMHUCS CBOETO MHEHHUS 10 €€ IOBOJY,
BBIPA0OTKH CBOETO K HEl OTHOIIICHUS;
WCTIOJb30BAaHNE BOCIUTATEIBHBIX BO3MOXKHOCTEH CONEpKaHHA YYeOHOro TIpenMeTa uepes
JEMOHCTPALIMIO JETSAM TPUMEPOB OTBETCTBEHHOIO, TIPaXKTAHCKOTO TOBEICHUS, MPOSBICHUS
YeJIOBEKOIIO0UsT M T00OpOCepACUHOCTH, Yepe3 MOI00p COOTBETCTBYIOIIMX TEKCTOB JUIS YTEHUS,
3a/1a4 JUIsl pelIeHus, TPOOJIeMHBIX CUTYallui AJisg 00CYKIEHUS B Kiacce;
MIPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (OpPM pabOThI yUallUXCsl: HHTEIJICKTYaIbHBIX, JIETOBbIX,
CUTYaIlMOHHBIX UTDP, CTUMYJHPYIOUIMX TO3HABATEIbHYI0O MOTHBAIMIO IIKOJHLHUKOB; TUCKYCCHH,
KOTOpBIE€ JAOT YYallduMCsi BO3MOKHOCTh IMPUOOPECTU OMBIT BEICHUSI KOHCTPYKTUBHOTO JTUANIOra;
TpYNIOBON paboOTHl MM PabOTHI B IMapax, KOTOPBIE ydYaT HIKOJFHUKOB KOMAaHTHOW paboTe u
B3aUMOJICHCTBHIO C APYTUMH J€TbMU;
BKIIFOYCHHE B YPOK WUTPOBBIX NPOIETYP, KOTOPHIE MOMOTAIOT MOAAEPKATh MOTHUBAIMIO JETel K
MOJyYEHHUIO 3HAHWM, HaNaXHBAHUIO TO3UTHUBHBIX MEXIMYHOCTHBIX OTHOLIEHMH B Kiacce,
MIOMOTAIOT YCTAaHOBJICHUIO JTOOpOKENaTeIbHOU aTMOC(EpBI BO BPEMsI YPOKa;
opranuzamys medcrsa, HACTABHUYECTBA MOTUBUPOBAHHBIX U SPYAHPOBAHHBIX YYAIIMXCS HAJ UX
HEYCHEBAIOIIUMHU OJHOKIACCHUKAMH, JAIOLIEr0 IIKOJbHUKAM COLMAIBHO 3HAYMMBIH OINBIT
COTPY/ZHUYECTBA M B3AaMMHOW MTOMOIIIH;
MHUIMAPOBAHUE M TIOJJIEP’KKA HCCIIEAOBATENIbCKOM /EATENIbHOCTH IIKOJIBHUKOB B paMKax
peanu3ani UMW WHIWBUAYAIBHBIX W TPYIIOBBIX HCCIEIOBATEIBCKUX IPOEKTOB, YTO AACT
HIKOJIbHUKAM BO3MOXHOCTh MPHUOOPECTH HABBIK CaMOCTOSTEIBHOIO PEIIEHHs TEOPEeTUYECKON
poOJIeMbl, HaBBIK TEHEPUPOBAHUS M OPOPMIICHHS COOCTBEHHBIX W/EH, HABBIK YBAXHTEIHHOTO
OTHOLICHHUS K YyXXMM HJesiM, OQOpPMIEHHBIM B paloTax Apyrux HccleaoBaTeneil, HaBbIK
MyOIMYHOTO BBICTYIICHUS TIEPe]] ayAUTOPUEH, apryMEHTHPOBAHUS U OTCTAMBAHUS CBOCH TOUYKH
3pEHMUS.

[Tporpamma paccunTana Ha aBa roga oOyuenus no 102 yaca B roj (3 yaca B Hezemno). Beero
3a nBa rona 204 Jaca.

YMK no yuyeOnomy mnpeamery «Xumusa» B 10-11 kmaccax BKIIOYAET ClEAyOIINE
U3/IaHUS:

1. Xumus. 10 xnace. YueOnuk: yray0. ypoBens (aBtopel O. C. T'abpuensa, . I'. OctpoymoB,
C. A. Cnaaxos), M: IlpocBemenue, 2021 r



2. Meroaudeckoe mocoOue i YIUTeNs K 3aBepIIEHHON nmpeaMeTHol tuanK yueOHnkoB O. C.
INabpuensna u ap. «Xumus. 10 xmacey, «Xumus. 11 kmacey. YrinyOnéHHbIN ypoBeHb (aBTOPbI
O. C. T'abpuensn, M. I'. Octpoymos, C. A. Cnaakos), M: IIpocsemenue, 2020 r

3. Metoau4eckue noypounsie pekomennanuu. 10 kinacc. Yrmyonénnsiii yposens (aBTopst O. C.
lNabpuensu, U. I'. Ocrtpoymos, A. H. JIéekun, C. A. Cnaakos).

4, Xumus. 11 knacce. YueOnuk: yriay6. ypoBenb (aBropel O. C. I'abpuensu, . I'. Octpoymos,
A. H. JIéekun, C. A. Cnaaxos), M: IIpocsemienue, 2022 r

5. MeTtoauieckoe mocodue /Uit yIuTess K 3aBepIIEHHON npeaMeTHol muauu yueobnukos O. C.
INabpuensna u ap. «Xumus. 10 kimace», «Xumus. 11 kimacey. Yriny6néuusiii ypoens (aBtopsl O. C.
Ia6puensu, U. I'. Octpoymos, C. A. Cnankos).

6. Meroanueckue moypounbie pekomeHaanuu. 11 kinacc. YriayO0iaEHHbIN ypoBeHB (aBTOPBI
O. C. I'abpuensu, U. I'. Octpoymos, A. H. JI€skun, C. A. CnaakoB

Copnep:xanue o0yuenusi B 10 kiacce.

1. Oprannyeckasi XuMusi.

1.1. TeopeTnueckre OCHOBbI OPraHUYECKOW XUMHH.

[lpenmer w 3HaueHUWE OPraHUYECKOW XHMMHHU, TPEACTaBIEHHE O MHOIrooOpasuu
OPraHNUYeCKUX COCTUHECHUH.

DJEeKTPOHHOE CTPOCHHE aroMa yIJepoJia: OCHOBHOE M BO30YXKIEHHOE COCTOSHHUSL.
BanenTHble BO3MOKHOCTH aTOMa yriepoja. XUMHUYECKas CBS3b B OPraHMUYECKUX COEIMHEHUSX.
Tunbsl rubpuaM3anMu aTOMHBIX opOuTanell yriepoja. MexaHu3Mbl 00pa3oBaHMs KOBaJECHTHOM
CBsI3U (OOMEHHBIN U TOHOPHO-aKLENTOPHBIN). THIIBI IepeKpbIBaHNS aTOMHBIX OpOUTalleH, G- U T-
cBs3u. OnuHapHas, JBOWHas W TpolHas cBs3b. CnocoObl paspbiBa CBA3eil B MoOJIEKyJax
opraHudeckux BemiecTB. [loHsTHE O CBOOOHOM paauKaie, Hykieoduie u aekTpodue.

Teopuss crTpoeHuss opraHuueckux coequHeHuii A.M. bytnepoBa u coBpeMeHHbIE
MIPEJICTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaUeHHE TEOPUU CTPOEHUS OpraHMYECKHX COEIUHEHUI.
Mornekymnsipaple M CTpYKTypHbBle (Qopmynbl. CTpyKTypHble (GOpMYJbl pa3IWYHBIX BHJIOB:
pa3BEpHYTAast, COKpAIEHHAS, CKEJIETHAS.

N3omepust. Bunbl u3oMepun: CTpyKTypHasi, IpOCTPaHCTBEHHAS.

OnekTpoHHblE A(P(PEKTbl B MOJEKYJIax OpPraHUYEeCKUX COEAMHEHUH (MHIyKTUBHBIM U
Me30MepHbIH 3 (HeKTh).

[IpencraBnenne o kraccupUKaIM OpraHnYecKuX BemecTB. [loHsTHE 0 PYHKIIMOHATHHOU
rpynne. 'omonorus. I'omonorudeckue psiapl. CucremMaTHdeckass HOMEHKIATYpa OpPraHMUYECKUX
coenunenuii (IUPAC) u TpuBnaibHble HA3BaHUS OT/IENbHBIX MPEACTaBUTENEH.

OcobeHHocTn M KiacCUUKAIMS  OPraHMYecKUXx  peakuuid.  OKHUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMH B OPraHUYECKON XUMHUU.

OKCIEPUMEHTAJILHBIE METOJIbI M3VUEHUS BEIIECTB U WX NPEBPAIICHUN: O3HAKOMIIEHHE C
oOpa3aMi OpraHMYECKHUX BELIECTB W MaTepHajlaMd Ha MX OCHOBE, OMNBITHI MO MPEBPAIICHUIO
OpPraHMYeCKHUX  BELIECTB MpH HarpeBaHUM (IUIaBJIeHHE, OOYIJIMBaHUE M TOpEHHE),
KOHCTPYUPOBAaHUE MOJIEJIeN MOJIEKYJI OPraHUYE€CKHX BEIIECTB.

1.2. YrneBoaoposl.

Ankanbl. ['oMonorudeckuii psijy ajkaHoB, oOrmias ¢opMmysa, HOMEHKJIATypa U H30MEpHS.
DJIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHME MOJIEKYN AlKaHOB, SPS-THOPHAM3AIUs ATOMHBIX



opOuTaneit yrieposaa, 6-cBsi3b. OuU3nUecKue CBONCTBA ATKAHOB.

XUMHYECKUE CBOMCTBA AJIKAHOB: PEAKLIMK 3aMEIIEHUs, U30MEPU3ALUH, JETUIPUPOBAHUS,
LIUKJIA3a0UU, TUPOIN3a, KPEKUHIa, TOPEHUS.

Haxoxnenne B npupoae. CriocoObl MOMy4eHHs U IPUMEHEHUE aJTKaHOB.

[uknoankanel. O0mas dopmyiia, HOMeHKIaTypa U u3oMepus. OCOOEHHOCTH CTPOCHHS U
XMMHAYECKHX CBOWCTB MalbIX (LMKIONPOIAH, LUKIOOyTaH) M OOBIYHBIX (LMKJIIONEHTAH,
LUKJIOTeKCaH) IUKI0anKaHOB. CriocoObl MOMyYeHHs U TPUMEHEHHE [IUKII0AIKAHOB.

Ankensl. ['oMonoruueckuii ps ajakeHoB, o0mas GopMmya, HOMEHKIATYpa. DJIEKTPOHHOE
¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKeHOB, SpP>-HOpUIM3alUs aTOMHBIX OpOuTaneii
yriaepoaa, o- U m-cBA3u. CTpyKTypHas U reoMeTpuyeckas (Luc-TpaHc-) uzomepus. duznueckue
CBOMCTBA aJIKECHOB.

XVMMHUYECKUE CBOWCTBA: PEAKIMM IPUCOCAUHEHUS, 3aMEUICHMs] B O-IOJIO)KEHUE IIpU
JNBOMHON CBsI3HM, NonuMmepusauuu U okucieHus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE
peakuuu Ha IBOMHYIO CBSI3b.

CniocoOblI MoTy4eHus U IPUMEHEHHUE alIKEeHOB.

Ankanuensl.  Kmaccudukammss — ankagueHoB  (CONMpsDKEHHBIC,  M30JMPOBAHHBIC).
Oco0eHHOCTH ANEKTPOHHOTO CTPOSHUS M XUMUYECKUX CBOMCTB CONMPSKEHHBIX TUEHOB, 1,2- u 1,4-
npucoeauHenue. [lonmumepusanus conpspk€HHbIX AMEHOB. CrocOObl MOJyYeHUs: U MPHUMEHEHUE
AJIKaUEHOB.

Anxunbl. ['OMOJOrHYECKHi Pl alKUHOB, 00mIas ¢popmysa, HOMEHKJIATypa U U30MEpHsl.
DNEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJ alKUHOB, SP-TUOPHIM3ALUS aTOMHBIX
opOuTaneit yriepona. ®usndeckue CBONCTBA ATKHHOB.

XUMHUYECKUE CBOMCTBA: pEaKkUMH MPUCOCAUHEHUS, AUMEpPU3AUUU U TpPUMEpHU3alUH,
okucneHus. KuciioTHele CBOKMCTBA AIKUHOB, UMEIOIIMX KOHIEBYIO TPOMHYIO CBs3b. KauecTBEHHBIE
peaklu Ha TPOMHYIO CBA3b.

CriocoObI moTydeHus 1 NPUMEHEHNE alTKHHOB.

ApomaTtudeckue yrieBo1opoabl (apeHbl). ['oMonoruueckuii psaa apeHoB, obmmas ¢popmya,
HOMEHKJIATypa U M30Mepusi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OEeH3071a.
du3nyecKue CBOKMCTBA apEHOB.

XuMuyeckue cBoicTBa O€H301a M €ro roMOJOrOB: peaklMM 3aMellleHus B OE€H30JIbHOM
KOJIbLIE U YTJIEBOAOPOAHOM pajMKalle, peakluu MPUCOECTUHEHNUS, OKHCICHHE TOMOJIOTOB OeH30J1a.
[IpencraBienure 00 OpUEHTUPYIOIIEM JIEHCTBUU 3aMeCTUTENEel B OEH30IbHOM KOJIbIIE Ha IPUMEpE
QIKWIBHBIX PAJUKaTIOB, KapOOKCHIBHOHM, THUIPOKCUIBHOW, aMHUHO- M HUTPOTPYIIBI, aTOMOB
raJIoreHoB.

Oco0eHHOCTH XUMUYECKUX CBOMCTB cTrpona. [Tomumepusamus ctupoia.

CriocoObl MoTy4YeHus: ¥ TPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpupoansiii ra3. IlomytHsle HedTsHbIe ra3bl. HedTh n e€ mpoucxoxxaenue. KameHnHbli
YIojb U MPOJAYKTHI €ro NepepadoTKy.

CnocoObl mepepaboTKu HePTH: TMEeperoHka, KPEeKUHT (TePMHYECKHid, KaTaTuTHYECKUi),
pudopmunr, nuponus. I[Ipoaykrsl nepepaboTku HeTH, UX TPUMEHEHNE B IPOMBIIIJIEHHOCTH U B
ObITY.

['eneTnyeckas cBsi3b MEXAY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

ONEKTPOHHOE CTPOCHHUE TaJIOTEHIIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakuun 3ameleHus
rajoreHa Ha TUApPOKcorpymmy. JlelicTBUe Ha TalloreHIPOU3BOJHBIE BOJHOTO U CIUPTOBOTO
pacTtBopa mi€noun. BzaumonelicTBue OUragoreHaJkaHOB C MarHMeM M IUMHKOM. Mcrnonbs3oBanue
raJIOreHITPOU3BOJIHBIX YIJIEBOJOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BEIECTB.

OKCIEpUMEHTAJILHBIE METOJbl M3YVUYEHUs BEIIECTB M WX TNPEBPAICHUN: HW3yYEHUE
(bu3MYECKUX CBOWCTB YIJIEBOJOPOIOB (PAaCTBOPUMOCTD), KAUECTBEHHBIX PEAKIMIl YIJIEeBOJAOPOIOB
pa3IUYHBIX KiaccoB (obOeclBeuMBaHUME OpPOMHON WM WMOIHOW BOJBI, PacTBOpa IEepMaHraHaTa
KaJlnsi, B3aMMOJICUCTBHE alleTUJIEeHAa C aMMHUaYHBIM pacTBOpoM okcuzaa cepedpa(l)), kauecTBeHHOE
oOHapy’keHHe Yriepofa W BOJAOpPOJa B OPraHWYECKUX BELIECTBAaX, MOJY4YEHHE OSTUJICHA H
U3Y4YeHHE €ro CBOMCTB, O3HakomieHue c Kosiekuusmu «Hedte» u «Yroawsy, ¢ oOpasuamu



macTMacc, KaydyKOB M PE3UHBbl, MOJEIMPOBAHHE  MOJEKYJl  YIJIEBOJAOPOJIOB U
raJIOr€HIIPOU3BOIHBIX YIJIEBOJOPOIOB.

1.3. Kucnopoaconepxaiue opraHn4eckue COeAMHEHHUS.

[IpenenbHble OAHOATOMHBIE cHUPTBL. CTpoeHHE MOJEKYJ] (Ha MpUMEpPEe METAHOIA U
sTa”oja). ['omonornyeckuit psan, obmas hopmyna, u3oMepus, HOMEHKJIAaTypa U Kilaccuduxaius.
@du3nyeckue CBOMCTBA MpEAEIbHbIX OJHOATOMHBIX CIUPTOB. BoIOpoaHbBIE CBS3M MEXKIY
MOJIEKYJIaMH CITUPTOB.

XvUMUYECKME  CBOMCTBA:  peakUMM  3aMEIleHus,  Jerujparalud,  OKHCIICHUS,
B3aMMO/ICIICTBIE C OPraHUYeCKUMH M HEOpraHM4ecKUMH KucioTamu. KauecTBeHHas peakius Ha
OJTHOATOMHBIE cHUpTHL. JlelicTBUE 3TaHONAa W METAaHOJIA HA OpraHu3M uyenoBeka. CrocoOsl
MOJIy4Y€HHUS U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢hupsl, HOMEHKIAaTypa U u3oMepus. OcOOEHHOCTH (PU3UYECKUX U XUMHUYECKHUX
CBOMCTB.

MHOroaToMHBIE CIUPTHI — ATHJICHIVIMKONb U TIMIEpuH. DHU3HUECKUe U XUMHYECKHE
CBOMCTBA: pEaKIUU 3aMEIIEHUs, B3aUMOJICHCTBUE C OPraHMYECKMMHU M HEOPraHMYeCKUMHU
KHCIIOTAaMH, KadeCTBEHHAas pEaKIUsi Ha MHOroaTOMHble cHupThl. JleiicTBMe Ha OpraHusm
yenoBeka. CriocoObl MOMydYeHus: U IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHHe MOJIEKYJIbl, B3AUMHOE BIMSHUE MAPOKCOTPYIIBI U OEH30IBHOIO Spa.
Ouznyeckue cBoiicTBa (eHona. OcoOEHHOCTH XMMHUYECKUX CBOMCTB (heHona. KauecTBeHHBIE
peakuu Ha (enHosn. ToxcuuHocTh ¢eHona. CrocoObl TOMyYeHHsS W MPUMEHEHHE (eHoa.
®enondpopManbaeriuaHas CMOa.

KapOoHunbHBIE COEAMHEHWS — albAETHABl M KETOHBL. ODJEKTPOHHOE CTPOCHHE
KapOOHUJILHOW Tpymibl. ['oMonmornyeckue psabl anbIerd0OB W KETOHOB, obmias ¢opmyna,
n3oMepus U HoMeHkIatypa. dusuueckre CBONCTBA alibJIETUI0B U KETOHOB.

XUMHYECKHE CBOMCTBA alubJCTUIOB M KETOHOB: peakiuH mnpucoequHeHus. OKucieHue
aJIbJIETUJI0B, KAueCTBEHHbIE pEaKUUU Ha aupjerujpl. CrnocoObl MOJIyYeHUS U TNPUMEHEHHE
aJIbJICTHJIOB U KETOHOB.

OOHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHUCIOTHl. OCOOEHHOCTH CTPOEHUS MOJIEKYT
KapOOHOBBIX KHCHOT. M3omepuss u HoMmeHkinarypa. dusnueckue CBOWCTBA OJHOOCHOBHBIX
NpeieabHbIX KapOOHOBBIX KUCIOT. BogopogHbie CBA3M MEX Ay MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.

XUMHUECKHE CBONCTBA: KHUCIOTHBIE CBOMCTBA, peakUus HTEPUPHUKALNU, DPEAKLUU C
y4acTHEM YTJIEBOJOPOIHOTO paguKaa.

Oco0eHHOCTH CBOWCTB MYPaBbUHOM KUCIOTHI.

[TonsiTvie 0 MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT — CIOKHBIX 3(pHpax.

MsorooGpa3ue KapOOHOBBIX KHCIOT. (OCOOEHHOCTHM CBOWMCTB HENpEAETbHBIX H
apoMaTHYECKUX KapOOHOBBIX KHUCIIOT, AMKApOOHOBBIX KHUCIOT, T'MJIPOKCUKapOOHOBBIX KHCIOT.
[IpencraBuTenu BBICHIMX KAapOOHOBBIX KHCIOT: CTEAPUHOBAs, MaIbMUTHHOBAs, OJIEMHOBAS
KUCIOTHI. CrIOCOOBI MOTYUYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upbl. ['omonornueckuit psn, obmas Gopmyna, H30Mepusi U HOMEHKIATypa.
OuU3NYECKUE U XUMUYECKUE CBOMCTBA: TUPOJIN3 B KUCIION U LIEJIOYHOU Cpee.

XKupsl. Ctpoenne, pU3NUECKUE U XMMUYECKHE CBOWCTBA YXHPOB: THAPOIM3 B KHUCIOH H
ieno4Hoil cpeae. OCoOEHHOCTH CBOMCTB >KMPOB, COJEPXKALINX OCTATKH HETPEAETbHBIX KUPHBIX
KHUCIHOT. JKupsbl B mpupo/e.

MbL1a Kak COJH BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OOmast xapakTtepucTuka yriaeBojoB. Kiaccudukauus yriaeBogoB (MOHO-, JU- U
TTOJTHCaXapHU/IbI).

MoHocaxapuabl: TII0K03a, (pykro3a. PU3HMUECKUEe CBOWCTBA U HAXOXKJEHUE B MPHPOJIE.
doTtocuHTE3.

XUMHUYECKUE CBOWCTBA TJIFOKO3bL: PEaKIMM ¢ YYaCTHEM CHUPTOBBIX U ajlbJIETUIHON TPYIII,
CIMPTOBOE U MOJIOUYHOKHCIOe OpokeHue. IlpumeHeHHe TIIOKO3bI, €€ 3HAU€HHE B
KHU3HEIEATEbHOCTH OpPraHu3Ma.

Hucaxapunpl: caxapo3a, MajbTo3a. BoccTaHaBIMBaKIIM€ W HEBOCCTAHABIIMBAIOIINE



nucaxapunbl. 'maponus nucaxapuoB. HaxoxkneHue B mpupoie U IpuMEHEHHE.

[Tonmncaxapuapl: Kpaxmal, IIIMKOTeH M Leuitono3a. CTpoeHrue MaKpoOMOJIEKYJ Kpaxmaia,
[VIMKOT€HA U LEJUTH0J103bl. Pr3ndecKkue CBOMCTBA KpaxMaia U LUEJUII0JI03bl. XMMUYECKHE CBOMCTBA
Kpaxmajia: TUApOJIM3, KauyeCTBEHHas peakuus C HOAO0M. XHUMUYECKUE CBOMCTBA LIEJUIIOJIO3BI:
TUAPONU3, MOIy4YeHHe A(PUPOB LeUTtono3bl. [loHsTHE 00 MCKYCCTBEHHBIX BOJOKHAaX (BHCKO3a,
alleTaTHBIN MIENK).

OKCIIEPUMEHTAIbHbIC METQJIbl M3YUYECHUs BENIECTB W MX IPEBPALICHUI: pPacTBOPUMOCTh
Pa3IUyYHbIX CIIMPTOB B BOJIE, B3aMMOJEICTBYUE ITAHOJIA C HATPUEM, OKHUCIEHHE 3TUIIOBOIO CIIMPTA
B QIbJETU] HAa PACKaIEHHON MEIHOH IMPOBOJIOKE, OKUCJIEHUE 3TUJIOBOrO CIHPTA JUXPOMATOM
Kanus (BO3MOYKHO MCIIOJIb30BAHME BHJIEOMATEPUAIIOB), KAUECTBEHHBIE PEaKLMU Ha allbJerujnl (C
ruapokcuaoM auammuHcepeOpa(l) u  ruapokcmmom  menu(Il)), peakums TiaMnEepuHa €
ruapokcunoM Meau(Il), xumuueckue cBoWCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICHCTBUE
pacTBopa Ii0Ko3bl ¢ ruapokcuaom menu(ll), B3aumonelcTBUE Kpaxmana ¢ HOJIOM, pelIeHUE
HKCHEPUMEHTAIBHBIX 3a7a4 Mo TeMaM «CrupTel u henons», «KapOoHoBbie KUCTOTHI. ClIOXKHBIE
3(uphI».

1.4. AzoTconeprkaliye OpraHu4ecKie COeIMHEHUSI.

AMUHBI — OpraHMYecKMe TMpOU3BOJAHBIE ammuaka. Kiaccudukanus aMHHOB:
ann(paTHYECKUEe W apOMaTHYECKUe; MEePBUYHBIC, BTOPUYHbBIE W TpeTH4yHble. CTpOeHHE MOJEKY,
obmiast gopmyina, U30Mepusi, HOMEHKIaTypa M (U3MYecKue CBOWCTBA. XMMHUYECKOE CBOMCTBA
anmn(paTHYECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKUJIMPOBAHWE, B3aWMOJICHCTBHE IMEPBHUYHBIX
aMUHOB C a30TUCTOM KUCI0TON. COIM aIKUIAMMOHHSL.

AHUIMH — NpeACTaBUTEIb aMUHOB apoMaruyeckoro psaa. Ctpoenue anunuHa. B3zaumuoe
BIIUSIHUE TPYII aTOMOB B MoOJieKyJe aHuiauHa. OcoOEHHOCTH XMMHMYECKHUX CBOWCTB aHHIIMHA.
KauecTBeHHBIE peaKIIM1 Ha aHUJIHH.

CnocoObl moyyeHUs: U NpuMeHeHue anudaruyeckux amMuHOB. [lonydeHue aHuiIMHA U3
HUTPOOEH3071a.

AmuHokucnotel. Homenkinarypa u  uzomepuss. OTtThenabHble MPEACTABUTENH  O-
AMUHOKHCIIOT: TJUIWH, aJlaHWH. PU3HYEeCKHe CBOWCTBA AMMHOKHCIOT. XMMHUYECKHE CBOWCTBA
AMMHOKHUCIIOT Kak aMQOTEpHBIX OPraHUYECKUX COCIMHEHHMH, peaklus MOJUKOHCHCAIUH,
oOpa3oBaHMe NENTUIHOW CBs3U. bHojormueckoe 3HaueHUE aMUHOKHUCIOT. CHHTE3 U TUAPOIIN3
MIENTUIOB.

benkn kax npuponnele nonumepsl. [lepBuuHasi, BTOpHYHAs W TpEeTUYHas CTPYKTypa
0enkoB. XMMHUYECKHE CBOICTBa O€IKOB: T'MJAPOJIM3, JEHATypalus, KaueCTBEHHbIC PEaKIMM Ha
OeKHU.

OKCIEPUMEHTAJILHBIE METOJIbl WM3VUYEHUS BENIECTB W WX TPEBPAIICHUN: PACTBOPEHUE
0enKoB B BOJIE, JE€HaTypalus OelKOB MpH HarpeBaHUH, LIBETHbIE PEaKIMU Ha OEJKU, pelieHHe
OKCIIEPUMEHTAIBHBIX 337ad 10 TeMaM «A30TCOJIEp)KALIUE OPraHUYeCKUE COEAMHEHUSD» U
«Pacno3HaBaHue OpraHMYECKUX COEAUHEHUI».

1.5. BricokOMOJIEKY I pHbIE COETUHEHNUS.

OcCHOBHbBIE TOHATUS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJIUMEp,
CTPYKTYPHOE 3BE€HO, CTENIEHb MOJIMMEPU3ALIAN, CPEIHASA MOJIEKYIIsIpHas Macca. OCHOBHBIE METO/IBI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH — MOJIMMEPU3altsl U OJUKOHICHC AL

[TomumepHbie MaTEpUAIBL. [Inactmacchl (ToNIMATUIIEH, IOJIMITPOIINJIEH,
MTOJINBUHUJIXJIOPU, MOJIUCTUPOIL, MOJINMETUIIMETAaKpuUIIar, MOJINKApOOHATHI,
noJudTUIeHTepedTanaT). Y TUin3anus 1 nepepaboTka riacTuka.

OnacToMepbl: HATypajbHBIM  KaydyK, CHHTETHYECKHE Kayuykd (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBHIN). Pe3nHa.

Bonokna: HarypanbHble (XJIOMOK, HMIEPCTh, IIENK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpoH U JIaBCaH).

DKCIepUMEHTAILHBIC METOJIbI M3VUEHUS BEIIeCTB U MX IPEBPAIICHUIN: 03HAKOMJICHHE C
o0Opa3llaMu  MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIaCTMacC, KaydyKoB, pelleHHe
AKCIIEPUMEHTATIBHBIX 3a7a4 10 TeMe «Pacrno3HaBaHue miacTMacc U BOJIOKOHY.



Pacuétnrle 3agayn.

Haxoxpaenne MonexynsipHOi (HOpMyIbl OPraHudecKoro COSIUHEHUS 110 MACCOBBIM JOJISM
3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAaXOXICHHE MOJEKYJIAPHOU (OpMyIbl OPraHUYECKOTO
coeuHEeHHs 110 Macce (00hEMY) IPOAYKTOB CrOpaHHsl, M0 KOJIMYECTBY BEIIecTBa (Macce, 00bEMY)
MPOAYKTOB pEaKUWMU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYPHOH (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XWMHUYECKUX CBOWCTB WM CIIOCOOOB IONTYYCHHS,
oTpesieNIeHUE JI0JIM BBIXO/A MPOIYKTa pEeaklUu OT TEOPETHUECKH BO3ZMOKHOTO.

1.6. MexnpeaMeTHbIE CBSI3H.

Peanmn3zanusi MeXNpeIMETHBIX CBSI3€ MPU M3YyYEHUHU opraHuydeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IOHSATHH, TaK U
MOHATHM, TIPUHSTHIX B OT/IEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTecTBEHHO-HAyYHbBIC TMOHATHS: SIBICHHWE, HAy4YHBIM (DakT, TUIOTE3a, TEOpHs,
3aKOH, aHaIM3, CHUHTE3, Kiaccudukanusi, HaOJIIOJeHHE, W3MEpPEHHE, SKCIEPUMEHT, MOJEIb,
MOJICJIMPOBAHUE.

Ouzuka: marepusi, aToOM, DOJEKTPOH, MPOTOH, HEUTPOH, MOJIEKyJa, SHEPreTUYECKUI
YPOBEHB, BEIIECTBO, TEJI0, 00BbEM, arperarHoe COCTOSIHHE BEIIECTBA, (U3NYCCKUEC BEIIMYUHBI,
€IMHUILIBI U3MEPEHUs, CKOPOCTh, SHEPTHS, Macca.

buonorust: kierka, opraHu3M, dKocucTeMa, ouocdepa, MeTaboIu3M, HACIEACTBCHHOCTD,
aBTOTPO(HBIH W TeTepoTpOdHBIH THI MHUTAaHHUS, OpoXKeHue, (OTOCHHTE3, JbIXaHHE, OCIIKH,
YTJIEBOJIBI, JKUPBI, HYKIIEHHOBBIC KUCIOTHI, (DEPMECHTEHI.

['eorpacdusi: mose3Hble UCKOMAaeMbIe, TOTLIHBO.

TexHOoJIOTHSI: TUIIEBBIC TPOAYKTHI, OCHOBBI PallMOHAILHOTO MMUTAHUS, MOIOIINE CPEIICTBA,
MaTepuabl U3 UCKYCCTBEHHBIX M CHHTETHYECKHUX BOJOKOH.

Conep:xanue o0ydyenus B 11 kiacce.

1. O6urast 1 HEOpraHUYECKask XUMUSL.

1.1. TeopeTrdeckue OCHOBBI XMMUH.

Atom. CocTaB aTOMHBIX si7iep. XUMUYECKUM 31eMeHT. M30TombI.

CtpoeHue 3JeKTPOHHBIX 000JI0YeK aTOMOB, KBAaHTOBBIE YHCIIa. JHEPreTUUECKHE YPOBHH U
NOJypoBHH. ATOMHbIe opOuTanmu. Kiaccubukanus XuMHYeCKUX 3jeMeHToB (s-, p-, d-, f-
aJIeMEeHTHI). Pactipesienienre 3MeKTPOHOB 1O aTOMHBIM OpOUTANsAM. DIIEKTPOHHBIE KOH(PUTYpaltuu
aTOMOB JJIEMEHTOB TEPBOTO—YETBEPTOTO MEPHUOJOB B OCHOBHOM MU BO30YKIEHHOM COCTOSIHUH,
ANEeKTPOHHBIE KOHPUTYpAIIMA HOHOB.

DIIEKTPOOTPULIATETHHOCTb.

[lepmonnueckuii  3akoH u llepuoguyeckas cuctemMa XUMHUYECKHX  DJIEMEHTOB
J.U. MenneneeBa. CBsizp mepuoanueckoro 3akoHa u Ilepuomanyueckold CHUCTEMBI XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOI TEOpHEHl CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOMICTB
XUMUYECKUX DJIEMEHTOB M 00pa3yeMbIX HUMH MPOCTBIX M CJIOXHBIX BEHIECTB IO TpYIMIaM |
nepuoaaM. 3HaueHue nepuoguieckoro 3akona /.M. Menzaeneena.

XuMudeckass CBS3b. BBl XMMHUECKOM CBS3M: KOBAaJICHTHAS, MOHHAS, METAJLITMUECKas.
MexaHu3mbl 00pa30BaHUs KOBATCHTHOM CBSI3U: OOMEHHBIN U JTOHOPHO-AKIENTOPHBINA. DHEPTUs U
JuHa CBs3H. [loJipHOCTH, HAMPAaBIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHON CBs3U. KpaTHbie
cBsa3u. BogopoaHas cBsi3b. MeXMOJIEKYIsIpHbIE B3aUMOICUCTBUSI.

BasleHTHOCTP W BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b JJIEKTPOHHOH CTPYKTYPHI
MOJIEKYJI C HUX T€OMETPUYECKUM CTPOEHUEM (Ha NpUMEpPE COEAMHEHUN 3IEMEHTOB BTOPOIO
epuoa).

[IpeacraBnenre O KOMIUIEKCHBIX coeauHEHUsX. (CocTaB KOMIUIEKCHOTO  HMOHa:
KOMILIEKCOOOpa3oBaTelb, JIMTAHABL. 3HAYEHHE KOMIUIEKCHBIX coeauHeHui. [lonstne o
KOOPJAMHAIIMOHHOW XUMUHU.

BemectBa MOJIEKYJIIpHOTO W HEMOJEKYJISIPHOTO CTPOEHHUS. THIBI KPUCTATUTMYECKUX
peméToK (CTPYKTYp) U CBOIMCTBA BEIIECTB.

[TonsitTue o pgucnepcHbiXx cucremax. HMcrtuaable pacTBOpbl. CrocoObl  BBIPAKEHUS
KOHIIGHTpAllUd PACTBOPOB: MaccoBas JIOJIsl BEIIECTBA B PAcCTBOpPE, MOJIApHAs KOHLIEHTpaIusl.



HacpimienHble 1 HEHACHIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucramioruaparsl.

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX BEUIECTB. TpuBHATbHBIC HAa3BaHUS
OTJIEJIbHBIX NIPEICTAaBUTENECH HEOPIraHUUYECKUX BEIIECTB.

Knaccugukarus XuMUYEeCKUX peakiuii B HEOPraHMYECKOW U OPraHnYecKOi XUMUH. 3aKOH
COXpaHEHHUsI MACChl BEILECTB; 3aKOH COXPAHEHMS W NPEBPAILCHHS SHEPTrUU IMPH XHUMHUYECKUX
peakmsx. TeruoBsie 3 HeKTb XUMHUECKUX peakiuil. TepMOXUMHUECKUE YPaBHEHHUS.

CKopocTh XMMHUYECKOI peakiuu, e€ 3aBUCUMOCTb OT pa3indHbIX (akTopoB. ['oMoreHHbIe
U TeTeporeHHble peakuuu. Karanus u kaTaau3aropsl.

OO6paTtumbie 1 HeOOpaTUMBbIe peakluu. XuMHUueckoe paBHoBecue. MakTopbl, BIUAIONIKNE HA
II0JIO)KEHHE XUMHUYECKOIO PaBHOBECHUS: TEMIIEpaTypa, JABJICHUE W KOHLEHTPALMU BELIECTB,
yuyacTByronux B peakiuu. [Ipunnun Jle [larensbe.

OnekrponauTuueckas auccouuanus. CuiibHble M ciadbple  37eKTpoiuThl.  (CreneHb
nucconuanuu. Cpena BOJHBIX PAcTBOPOB: KHMCIIOTHAs, HEUTpasibHasl, wiesno4yHass. BomoponHbii
nokazarens (pH) pactBopa. ['maponus coneit. Peakiun nonnoro ooMeHa.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb OKHUcIeHUs. OKUCIUTENb U
BOCCTaHOBUTENb. IIpomecchl OKHCIEHUS UM BOCCTAaHOBJIEHMs. BakHeiimme oOKUCIUTENH U
BOCCTaHOBUTEIH. MeTO/I 3JIEKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BELIECTB.

OKCIEepUMEHTAILHBIC METOJIbl M3YUYEHMs BELISCTB M WX IPEBPACHUM: pa3iioKeHue
MIEPOKCUJA BOJOPOJAa B MPUCYTCTBUM KaTalU3aTopa, MOJEIM KPHUCTAIMYECKUX PELIETOK,
MPOBEJICHUE pPEaKIWid HWOHHOTO OOMEHa, OINpeAeJCHue Cpeasl pacTBOPOB C  IMOMOIIBIO
WHMKATOPOB, M3yYEHUE BIUSHUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOW PEaKIuu U
10JIO)KEHHE XMMHUYECKOTO PAaBHOBECHSI.

1.2. Heopranudeckasi XMMus.

[Tonoxxenne HemerauioB B llepuoanueckoil cucremMe XUMHUYECKUX  AJIEMEHTOB
J.W. MenneneeBa U1 OCOOCHHOCTH CTPOCHUSA UX aromMoB. Duznueckue CBOICTBA HEMETAJIOB.
AnoTponusi HEMETaUIOB (Ha MpUMeEpe KUCIOopoia, cepbl, hocdopa u yriiepoaa).

Bogopon. Ilonyuenue, ¢pusznyeckue u XMMHUECKHE CBOMCTBA: PEAKIMU C METAJUIAMH H
HEMETaJUIaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ MAPHUABI.

['anorensl. Haxoxaenue B mpupoje, crocoObl MOMy4deHus, GU3NYeCKue U XUMHUYECKHUE
cBoiictBa. ['anoreHoBomopoabl. BaxHeilne KUCIOPOACOAEPKAIUE COCAUHEHHS] TaJOrC€HOB.
JIaGopaTopHble 1 MPOMBIIIEHHBIE CIIOCOOBI MOTYYeHHsI TaloreHoB. [I[piMeHeHre raloreHoB U ux
COCIMHEHU.

Kucnopon, o3oH. JlaGopaTopHble M NPOMBIIUIEHHBIE CHOCOOBI MOJYyYEHHs KHCIOPOA.
duznyeckue 1 XMMHUYECKHE CBOICTBA U MPUMEHEHHE KUCI0po/ia U 030HA. OKCHABI U TIEPOKCHUIBI.

Cepa. HaxoxneHue B MpHUpoOJE, CIOCOObI TMOJNydeHUs, (PU3MUECKHe M XUMHUYECKHE
cBoiictBa. CepoBomopon, cyiabduabl. Oxcuna cepoi(IV), okcua cepoi(VI). CepHucras u cepHas
KUCIOTBI M UX coidu. OCOOEHHOCTH CBOWCTB cepHOM KkuchoThl. IlpumeHeHue cepbl U eé
COECIMHEHU.

AzoT. HaxoxneHue B MpHpoOJiE, CIOCOObI TMONyYeHUs, (QU3MUECKHe M XUMHUYECKHUE
cBoiicTBa. AmMmuak, HUTpuAbl. Okcuabl a3zora. A30THCTas W a30THasg KUCIOTHI U HX COJIH.
OcobeHHOCTH CBOMCTB a30THOM KUCIOTHL. IlpuMeHeHne a3oTa M €ro CoelMHEHHH. A3OTHBIE
yaoOpeHusl.

®ocdop. Haxoxnenue B mpupoje, crocoObl MOTydeHHUs, (PU3NYECKHEe U XUMHYECKHE
cBoiictBa. ®ochunsr u hochun. Oxcunbl hochopa, pocopHas kuciaora u e€ conu. [I[pumenermne
¢docopa u ero coenunennit. @ochopHsie ya0OpeHHUs.

VYrnepon, HaxoXaeHWe B Tpupoge. AJuiorpomHbie Moaudukanuu. Ddusnyeckue u
XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepogoM. Okcun yraepoaa(ll), okenn
yriepona(IV), yrompHas kucinota U €€ coiau. AKTUBHPOBAHHBIA yrojib. [IpuMeHeHne MmpoCThIX
BEIIECTB, 00Pa30BaHHBIX YIIIEPOIOM, U €r0 COSTMHEHUH.

Kpemuuii. Haxoxzaenue B mpupoje, cnocoObl MoidyuyeHus, (pu3nueckue U XUMHUYECKHE
cBoiictBa. Oxcup kpemuus(IV), kpemMHHeBass KUCIOTa, CUIUKATHL. [IpruMeHeHne KpeMHHUS U ero
coequHeHmnil. CTekI1o, ero Mojiy4eHue, BUAbl CTEKIIa.



[Tonoxxenne meramioB B [lepuoandeckoit cucteMe XUMHUYECKHUX 1eMeHTOB. OCOOCHHOCTH
CTPOCHHS SJIEKTPOHHBIX 000JI0UEK aTOMOB METAJLIIOB.

O6mue ¢usnueckue cBoiicTBa MerauioB. llpuMeHneHue meTamioB B OBITY M TEXHUKE.
CriaBbl METaJUIOB.

DNEKTPOXUMHUYECKHUH psiji HanpspkeHU MeTaiioB. O0miye crocoObl MOJIy4YeHUs METaJJIOB:
TUAPOMETAUTYPIUsl, MUPOMETAIITYPrus, dIeKTpoMeTaiyprus. [loHsTHEe 0 KOPpO3UH METAaIIOB.
CriocoOsl 3a1UThl OT KOPPO3HUHU.

OO6mas xapakrepuctuka MeTtaiioB IA-rpynnsl [leproguueckoil CUCTEMBI XMMHYECKHX
aneMeHTOB. Hartpuii u kanuii: monydenue, pusnueckue U XMMHYECKHE CBONCTBA, MPUMEHEHUE
MPOCTHIX BEHIECTB U UX COCIUHEHUH.

O6mas xapakrepuctuka MetamwioB I[A-rpynmer [leprognyeckoit cHCTEMBI XMMHYECKUX
3JIEMEHTOB. MarHuii u KajubIUii: oJdy4YeHue, Gusndeckrne 1 XMMUYECKHe CBOMCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX coenHeHui. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

ANIOMUHUE: TONy4YeHHe, (pU3MYecKre M XMMHYECKHUE CBOWCTBA, MPUMEHEHUE MPOCTOTO
BelleCTBA M €ro coeauHeHHil. AMQOTepHble CBOHCTBA OKCHJIAa M THAPOKCUAA aJIOMUHUS,
TUAPOKCOKOMILIEKCHI aTFOMHHHUSI.

OO6mass xapaktepucTuka MeTamuioB mnoOouHbix nonarpynn (b-rpymm) Ilepuomuueckoit
CUCTEMBbI XUMHUUYECKHUX 3JIEMEHTOB.

®u3nueckue U XUMUYECKUE CBOICTBA XpoMa U ero coeAnHeHu. OKCHUIIbI U TUIPOKCUIBI
xpoma(Il), xpoma(Illl) u xpoma(VI). Xpomarel U IuXpomaTbl, UX OKHUCIUTEIbHbIE CBONCTBA.
[lonyuenue u npuMeHEHUE Xpoma.

®usznueckue M XMMHUYECKHME CBOMCTBA MapraHila M €ro CcoeauHeHuil. Baxneimme
coequnenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranua(VIID). [lepmanranar xamus,
€ro OKHUCIIUTENIbHbIE CBOWCTBA.

®u3nuecKkue 1 XMMUYECKHE CBOMCTBA JKeJe3a U ero coequHeHn. OKCUIbl, THAPOKCUIBI U
conu xene3a(ll) u xxeneza(lll). [Tonyuenue u npuMeHeHue xKene3a u €ro CIijIaBoB.

Pusnyeckue U XMuMHYECKHE CBOKMCTBA MEAU U €€ coenuHeHui. [lonydyenue u npuMeHenue
MeJHU U €€ COeqUHEHHUI.

[{uuk: momydeHue, pusndeckre U XUMUYECKHE CBOMCTBA. AM(OTEpHBIE CBOMCTBA OKCHUA
Y TUAPOKCHJIA IIMHKA, THIPOKCOKOMIUIEKCH IIMHKA. [[pMeHeHne uHKa U €ro COeMHEHUH.

OKCIepUMEHTAIBLHBIE METOJIbI U3YUEHHUS BEIIECTB U UX MPEBPAIICHUN: U3yUeHHE 00pa3lioB
HEMETaJlJIOB, ropeHue cepsl, (ocdopa, xeine3a, MarHus B KUCIOPOJE, M3YUEHHE KOJIIEKIUU
«MeTtannel U CIJIaBb», B3aUMOJEHCTBUE LIEIOYHBIX U HIEIOYHO3EMEIbHBIX METAIUIOB C BOJOMN
(BO3MOYKHO HCIOJIb30BaHUE BUAEOMATEpUasIOB), B3aUMOICUCTBHE IIUHKA U XKeJle3a ¢ pacTBOpaMU
KHUCJIOT M IIEJI0Yel, KaueCTBEHHbIC PEaKlMM Ha HEOPraHWYECKHE aHMOHBI, KATUOH BOJOPOJA M
KaTHOHBI METAJVIOB, B3aUMOJICUCTBUE TUJIPOKCUIOB AIFOMUHUS U IIUHKA C PACTBOPAMH KHUCJIOT U
1IeJI0Y€EH, pelIeHne HKCIIEPUMEHTANIBHBIX 3aa4 1o TemaM «l ajmorenbs», «Cepa u €€ COeTMHEHUS,
«A30T U Qochop u uUX coeauHEHUs», «MeTayuibl TIaBHBIX MOATPYII», «MeTamasl TOOOYHBIX
MOATPYIID.

1.3. XuMus 1 )KU3Hb.

Ponp xumun B o0ecrieueHuu YCTOMYMBOTO Pa3BUTHSI YEIOBEYECTBA.

[TonsiTie 0 HAYYHBIX METOAAX MO3HAHKS M METOJIOJIOTMH HAYYHOTO UCCIICIOBAHMS.

Hayunbple npuHIUOBI OpraHU3alMd XUMUYECKOro Mpou3BOACTBA. [IpombllIeHHBIE
CrocOObl TOJYyYEeHHs] BaXKHEHIIMX BeEmIeCTB (HAa MpUMEpEe NPOW3BOJACTBA aMMHaKa, CEPHOM
KHCIIOTHI, MeTaHoua). [IpoMBbIlIUIeHHBIE CTTIOCOOBI MOTYUYEHUSI METAJIOB U CIIABOB. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOMICH Cpelapl W €ro TOCHeACTBUA. Poimb Xumum B oOecredeHuu
HHEPreTUYECcKO 6e30MacHOCTH.

XuMHus U 30poBbe denoBeka. JlekapcTBeHHbIe cpencTBa. I[IpaBuia ucnoib30BaHUs
JIEKApCTBEHHBIX IpenaparoB. Poib XUMHUM B pa3BUTUU METULIUHBI.

XWUMHS TIUITE: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE J00aBKU. Poib XuMUU B 0O0eCTICUCHUH
MUIEBOM 6€30MacHOCTH.

Kocmernueckne u mapdromepHsie cpeacTBa. bertoBas xumus. [IpaBuma OGe3omacHOTo



UCIOJIb30BAHUS MPenapaToB OBITOBOM XMMUU B IIOBCEIHEBHON KU3HH.

XuMHS B CTPOUTEIHCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepHabl (LIEMEHT, OETOH).

XuMmus B celbCKoM Xo3siiicTBe. OpraHndeckrue 1 MUHepaibHbIe y100peHHUs.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTe€pHUalibl, KPACKU, CTEKIIO, KEpaMHUKa.

PacuérHble 3anaun.

Pacuérel: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Wik 00bEMY OJHOrO M3 YYacTBYIOIIMX B peaklUMH BEIECTB, Macchl (00bEMa, KOJIUYECTBA
BEIIECTBA) MPOAYKTOB PEAKIMH, €CIM OJHO W3 BEIIECTB HMMEET INpHUMECH, Macchl (00béma,
KOJINYECTBA BELIECTBA) MPOAYKTA PEAKIMM, €CIM OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C
ONpPEACIEHHON MacCOBOM JOJIEM pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJIAPHOU
KOHLIEHTPAallUM BEILECTBA B PACTBOPE, JOJM BBIXOAA INPOAYKTa PEAKLHH OT TEOPETUYECKU
BO3MOKHOTO.

1.4. MexnpeaMeTHbIC CBSI3H.

Peanuzanus MEXIpeIMETHBIX CBSI3eH MpPU M3ydeHHH OOIIeH U HEOPraHWYECKOH XUMHUH B
11 knacce OCyLIECTBISETCS Yepe3 HUCHOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK U MOHSITUM, IPUHATHIX B OTJEJbHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01e ecTecCTBEHHO-HAayuYHbIE IOHSATHA: SIBICHUE, HAay4HbIM (akT, rumnoresa, TEopus,
3aKOH, AaHajW3, CHHTE3, Kiaccu(uKamus, TEepUOANYHOCTh, HAONIOJIEHHE, HW3MEpEHuE,
9KCIIEPUMEHT, MOJIE]Ib, MOACINPOBAHNUE.

®usnka: Mmartepus, MUKPOMHP, MaKpOMHp, aTOM, 3JIEKTPOH, INPOTOH, HEUTPOH, HOH,
U30TOIBI, PaAMOAKTUBHOCTb, MOJIEKYJIA, 3HEPreTMYECKHH YpOBEHb, BELIECTBO, TEJO, OOBEM,
arperaTHOe COCTOSIHHE BEIECTBA, UCATbHBIN ra3, (U3NYECKHE BEIIMYUHBI, CIUHHUIIBI H3MEPEHUS,
CKOpPOCTb, SHEPIUs, Macca.

buonorusi: kjerka, oOpraHusM, OJKOCHUCTeMa, Owocdepa, meraboin3M, MaKpo- |
MHUKPOJIEMEHTBI, O€NKH, JKUPbI, YIJIEBOAbI, HYKJIEHHOBBIE KHCIOTBI, ()EPMEHTHI, T'OPMOHBHI,
KpYTrOBOPOT BELLECTB U MOTOK 3HEPTUU B IKOCUCTEMAX.

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, IOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus:: XUMU4ecKkasi MPOMBIIIJIEHHOCTh, METAJUTYPIHUs, CTPOUTENIbHBIE MaTepuabl,
CEeNIbCKOXO35IICTBEHHOE  MPOM3BOJACTBO, IMHIIEBas IPOMBIIUIEHHOCTh, (apMaleBTHYeCKas
MIPOMBIIIIJIEHHOCTD, MIPOU3BOJICTBO KOCMETHYECKHUX [IpenapaTos, MIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MAaTE€PHAIIOB, dJIEKTPOHHAS IPOMBILIUIEHHOCTb, HAHOTEXHOJIOTUH.

Ilnanupyembie pe3yJbTAThI OCBOCHUSA MPOTPAMMBI 110 XUMHH
(yriay0JiéHHBII YPOBEHb) HA YPOBHE CpeHero oduero o0pasoBaHus

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJlbTaTaM OCBOEHHS OOyYaroLIMMMCS
MPOrpaMM CpeHEro o0I1ero 00pa3oBaHus: TMYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM.

B cooTBercTBHM C CHCTEMHO-IEATEIBHOCTHBIM IOIXOJOM B CTPYKTYpE JIMYHOCTHBIX
PEe3yJIbTaTOB OCBOEHUS NpeaMeTa « XMMUs» Ha YPOBHE CpelHEro 001ero o0pa3oBaHusl BbIJIEIEHbI
CIIEAYIOLIME COCTABIIAIOLIHUE:

0CO3HaHHE 00YYaIOIIMMUCS POCCUMCKON MpaKAaHCKOW HACHTUYHOCTH;

TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSATEIBLHOCTH M CAaMOOIIPEAETICHUIO;

HaJIMYue MOTUBALMU K 00y4EHUIO;

TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCSl PYKOBOJCTBOBATHCS MPUHATHIMU B OOILECTBE
MpaBWJIaMU U HOPMaMH MOBEACHMUS;

HaJIMYUe MPAaBOCO3HAHMSI, IKOJIOTMUECKOH KYJIbTYpHI;

CIIOCOOHOCTh CTaBUTb LIETH U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHS IMpeaMeTa «XHUMHUS» OTpakaloT c(hOpMUPOBAHHOCTD
OTbITa MO3HABATENIbHON U MPaKTUYECKON NEATENbHOCTH 00y4YaroluXcsl B MpoOIecce pealn3aiuu
00pa3oBaTeNbHON JAEATEIBHOCTH.



Jluunocmuvie pe3ynomamsl oceoenuss npeomema «Xumusy oTpaxaroT chOPMUPOBAHHOCTh
OTBITa TIO3HABATEIILHON U MPAKTUYECKOW NIEATEIHHOCTH OOYYAIOIMIUXCS B MPOIIECCE peaTh3alliu
00pa30BaTeNbHOM 1eATEIbHOCTH, B TOM UHCIIE B YACTH:

1) rpaskIaHCKOTO BOCITUTAHHMS:

OCO3HaHHUA O0YYaIOLIUMUCS CBOMX KOHCTHUTYLHMOHHBIX IIPAaB U O00SI3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOTOPSIKY;

MPEJICTABICHUS. O COLMAaIbHBIX HOPMAaxX M MPaBHJIAX MEXKJIMYHOCTHBIX OTHOLICHHHA B
KOJIGKTHBE,

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATEIbHOCTU IPU CO3AaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yU4eOHBIX U MO3HABATEIIBHBIX 33124, BEITOJTHEHUH XUMUYECKIX YKCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI APYTUX
MIPH aHATN3E PA3JINYHBIX BUJIOB YUeOHOU NS TETLHOCTH;

2) MaTPHOTHYECKOTO BOCITUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K HCTOPHUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBEHHOM
XUMHH,

YBOXCHHSI K IPOIIECCY TBOPYECTBA B OOJACTH TEOPHH W MPAKTHYECKOTO MPHIIOKEHUS
XUMHH, OCO3HaHHsS TOrO, YTO JaHHbIE HAyKH €CTh pe3yJbTaT AJUTENbHBIX HaOII0/ICHUH,
KPOTIOTJIMBBIX SKCTIEPUMEHTATLHBIX TIOMCKOB, TOCTOSTHHOTO TPY/a YIEHBIX U TPAKTHKOB,;

MHTEpeca M I[I03HABAaTEIbHBIX MOTHBOB B TMOJIYYCHHMH U TOCJIEIYIONIEM aHaIHU3e
WH(OPMAIIAY O MEePEIOBBIX JOCTIKCHUSIX COBPEMEHHOW OTCUECTBEHHOW XHMHH,

3) yXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

HPABCTBECHHOT'O CO3HAHUS, STUYCCKOTO MTOBEICHHUS,

CIIOCOOHOCTH OLIEHUBATh CUTYallUH, CBSI3aHHBIE C XUMHUUECKUMHU SBICHUSIMU, H IPUHUMATD
OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTU OIICHMBATh CBOE TMOBEIEHHWE U TIOCTYNKM CBOMX TOBApHUINECH C MO3UIUI
HPABCTBCHHBIX U ITPABOBBIX HOPM U C YYETOM OCO3HAHHUS MTOCIICICTBHI IMOCTYIKOB;

4) GopMUPOBAHUS KYJIBTYPbI 310POBbSI:

NOHMMAaHUS LIEHHOCTeW 370poBoro M 0Oe3omacHoro ooOpas3a KH3HU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOmoieHnsi TIpaBmil 0€30MacHOr0 OOpalleHusl ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOU
KU3HHU, B TPYJAOBOI IeATEIBHOCTH;

MOHWMAHUS [IEHHOCTH TMPaBWI WHIWBHIYAILHOTO ¥ KOJUICKTUBHOTO 0€30I1acHOTro
MOBE/ICHUS B CUTYAIIHUSIX, YTPOXKAIOIIUX 30POBBIO M KU3HU JIO/ICH;

OCO3HAHHUS TOCJICJCTBUH W HEMPHITHS BPEIHBIX MPHUBBIYEK (YMOTPEOICHHS aIKOTOJI,
HapKOTHUKOB, KYpPEeHHS);

5) Tpy10BOTO BOCITUTAHUS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIEI0BATENbCKOM AESITeTbHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOW U JPYTHX BUAAX JCITCILHOCTH;

YCTAaHOBKM Ha aKTHBHOE YydYacThe B pEIICHUHM TMPAKTUYECKUX 3a]ad COLUaIbHON
HaIPaBJIIEHHOCTH (B paMKaX CBOETO KJIacca, MKOJIbI);

MHTEpeca K MPaKTHUYECKOMY H3yUeHHUIO mpodeccuil pa3NTuvyHOro pojia, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMHH;

YBaXEHHUS K TPY]Ly, TIOJSIM TPyia U pe3yibTaTaM TPYAOBOH JAeITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJIMBHIYaJLHOW TPACKTOPUH OOpa3oBaHUS,
Oynyieit mpodeccun U peanu3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB M IMMOTpeOHOCTEH 00IIeCcTBa,

6) 9KOJIOrMYECKOTO BOCITUTAHUS:

9KOJIOTHYECKH IIeJIECO00PA3HOTO OTHOIICHHS K MPUPOJC KaK HCTOYHHUKY CYIIIECTBOBAHUS
’KM3HHU Ha 3emIe;

MOHMMAaHHUS TJI00ATBHOTO XapaKTepa SKOJIOTHUECKHUX MPOOJIeM, BIUSHUS SKOHOMHUSCKUX
MIPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLUATBHON CPEIbL;

OCO3HAHUS HEOOXOIUMOCTH UCIOJIB30BaHUS JOCTHKCHUIA XUMHH TSI PEIICHUs BOIIPOCOB



PalMOHAIIBHOTO MPUPOAOIIOIB30BAHUS;

AKTUBHOI'O HEMNpUATUS AEHCTBUM, NPUHOCAIIUX BpPEI OKPYKAOUIEH MPUPOAHOU Cpere,
YMEHHUS TPOTHO3UPOBATh HEOJArONPHUATHBIE SKOJOTUYECKHE IOCICICTBUS MPEATPUHUMACMBIX
JENCTBUN U NIPEAOTBPALLATh UX;

HaJIM4Wsl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHHS, SKOJOTMYECKOW KYJIbTYpPhl, OIBITA
NESATEIbHOCTH  SKOJOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS PYKOBOACTBOBAaThCA UMHU B
MMO3HABATEIPHOW, KOMMYHUKATUBHON M COIIMAIIBHOW MPAKTHUKE, CIIOCOOHOCTH M YMEHHUS aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMoPoOuu;

7) LIEHHOCTH HAyYHOTO MTO3HAHUA:

MHPOBO33pPEHHS, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO pAa3BUTUS HAyKH U
0OIIIeCTBEHHOW MPAKTHUKH;

MOHWMAaHUS CHENUPUKA XUMHUHM KaK HayKd, OCO3HaHUS ¢€ poiau B (opMupoBaHUHU
palOHAIBPHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUHU IIEJIOCTHOTO IMPEACTaBICHUS 00 OKpYKarolem
MHpE Kak O €IMHCTBE IPUPOABI W YEIIOBEKA, B NMO3HAHUU NPUPOJIHBIX 3aKOHOMEPHOCTEH H
penieHuu Ipo0IeM COXPaHSHHS TPUPOTHOTO PABHOBECHSI;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHUH JJISI COBPEMEHHOM NMBIJIM3AIMU: B €&
TYMaHUCTHYECKOW HANpaBIEHHOCTH M Ba)XXKHOM pOJIM B CO3JAaHMM HOBOW 0a3bl MaTepHalbHOM
KYJBTYpBI, B PEHICHUU TJI00ATBHBIX MPOOJIEM YCTOWYHUBOIO PA3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
DHEPTreTUYECKOMW, THUIICBOM W JKOJOTMYECKOW OE€30MacHOCTH, B Pa3BUTHU  MEIUIIMHBI,
00eCrieYeHNN YCIIOBUN YCICITHOTO TPyAa M AKOJOTUYECKH KOM(DOPTHOM KU3HU KKIOTO HYeHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH: IIOHMMaHUA CYIIHOCTH METOJOB ITO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIy4aeMble 3HAHUS IS
aHanu3a W OOBSCHEHUsS SIBICHUU OKPYKAIOUIEr0 MHpa M MPOUCXOMAAIIMX B HEM H3MEHEHUH,
yMEHHUsI JIelaTb 000CHOBAHHbIE 3aKIIOYCHHS HA OCHOBE HAYyYHBIX ()aKTOB M MMEIOIIUXCS TaHHBIX C
LIEJIBIO TTOTYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIFHO UCIOJIb30BAaTh XUMUUYECKHUE 3HAHUS VIS PEIICHUS MPoOieM
B pEAbHBIX KU3HCHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIEA0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH W CIHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 U CamMoOOpa3oBaHUIO, K
AKTUBHOMY TIIOJYYEHUIO HOBBIX 3HAHMM 1O XUMUU B COOTBETCTBUU C IKU3HEHHBIMU
MOTPeOHOCTSAIMU;

UHTEpeca K OCOOGHHOCTSIM TpyJda B pa3iHuHbIX cdepax mnpodeccuoHaNTbHON
JEATEIIbHOCTH.

Memanpeomemnvie pe3ynvmamsl OCBOCHUS MPOTPaMMBbl IO XMMHUU Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHus BKIFOYAIOT:

3HauMMBbIe A7 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXIUCIUIUTMHAPHBIC
(MeXTpeMeTHbIE) OOIeHAYyYHbIE TIOHITHS, OTPAXKAIOIIUE [EJIOCTHOCTh HAyYHOU KapTUHBI MUpa
U crenuguKy MEeTOAO0B MO3HAHUS, HCIONb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEPTHUs, SIBJICHHUE, MPOIECC, CUCTEMa, HAY4YHBIM (PakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, UCCIIeIOBAaHUE, HAOIOICHNEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEPCAIbHBIE y4ueOHbIe JIEHCTBUSI (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHEIE,
perynsTuBHbIe), obOecrneunBaromue (HOpMUpPOBaHHE  (PYHKIIMOHATHHOH TPaMOTHOCTH U
COIMATPHONW KOMITETCHITNH O00yJarOIINXCS,

CIIOCOOHOCTh ~ OOYYArOIIMXCS ~ MCIOJNIb30BaTh  OCBOEHHBIE  MEKIUCIUILIMHAPHBIE,
MUPOBO33PECHUECKHE 3HAHWUS W YyHUBEpPCAJIbHBIC Yy4YeOHbIE MCUCTBUS B IIO3HABATCIBPHOU U
COLIMAJIbHOW MPAKTHUKE.

. MetampeiMeTHBIE pE3yibTaThl OTPAKAIOT OBJAJCHUE YHHUBEPCATBHBIMU yUeOHBIMHU
MM03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JI€UCTBUSIMHU.

OsnadeHue yHUBEPCALHLIMU Y4eOHBIMU NO3ZHABAMENbHLIMU OeUCTNBUAMU.

1) 6Ga3oBbIC JIOTHYECKUE ACHCTBUS:

CaMOCTOSTENIbHO (HOPMYJIMPOBATh W aKTYaTW3WpPOBaTh MpoOJeMy, paccMaTpuBaTh €€



BCECTOPOHHE;

OTIpeNeNATh LEeNHU JEeATeIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPHUH HX JOCTHKCHHS,
COOTHOCHTB PE3YJIbTaThl IEATEIILHOCTH C TOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh IPU OCBOEHUM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIUIEHUS: BBIIEIATH
XapakTepHble MpPU3HAKM TOHATHM M  yCTaHaBIMBaTb MX B3aUMOCBS3b, MCIIOJIB30BaTh
COOTBETCTBYIOIIUE MTOHATHUS JJIs1 OOBSICHEHHS OT/ICIIbHBIX (PAKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIUHU BELECTB U XUMUUECKUX PEAKIIUI;

yCTaHaBJIMBATh MPUYUHHO-CIICACTBEHHBIE CBS3U MEXKAY U3yYaeMbIMH SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pacCyKIeHHUs (MHIYyKTUBHbIE, JEIyKTHBHbIC, I10 AaHAJOIUN),
BBISIBIIATh 3aKOHOMEPHOCTH M IMPOTHBOPEUYUS B PACCMATPUBAEMBIX SBICHUSX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJIIOUCHMS,;

IPUMEHATH B IPOLIECCE TIO3HAHMSI UCIIOJIb3YEMbIE B XMMHUHU CHUMBOJMYECKHE (3HAKOBBIE)
MOJIeJIH, TPeoOpa30BbIBaTh MOJIEIbHbBIE IPEJCTABICHNU — XMMUYECKUH 3HAK (CUMBOJ) 3JIEMEHTA,
XUMUYecKas (QopMmyna, ypaBHEHHE XHMHUYECKOW pEaKUMu — TP PEHICHHH y4eOHBIX
[I03HABATENbHBIX U MPAKTUYECKUX 3aJ]1a4, IPUMEHATh Ha3BaHHbIC MOJIEJIbHBIE MIPEICTABICHUS IS
BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB H3YYaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIH.

2) 6a30BbIC HCCIIEIOBATEIBCKUE ICHCTBUSL:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKIIUI;

dopMynMpoBaTh ILENM M 3aJa4d  UCCIICAOBAaHUS, MCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIFHO C(HOPMYITUPOBAHHBIE BOIPOCH B KaYeCTBE WHCTPYMEHTA MO3HAHUS M OCHOBEHI
11 GOPMHUPOBAHUS TUIIOTE3bI 110 POBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUII;

BJIQ/IETh HaBBIKAMHM CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUS M IPOBEIEHUS YUYEHHUYECKUX
HKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHUs HaOJIOAaTh 3a XOAOM IPOLECcca, CaMOCTOSATENIBHO
MPOTHO3UPOBATh €ro pe3yibTar, (opMmynupoBaTh OOOOIIEHHS H BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEAOBAHUS, COCTABIATh OOOCHOBAHHBIM OTYET O MpOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCle0BAaTEIbCKOW M IMPOEKTHON J1esATeNbHOCTH,
MPOSABIIATH CHOCOOHOCTH W TOTOBHOCTh K CAMOCTOSATEIBHOMY IIOMCKY METOAOB pELIEHUS
MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METOJIOB MTO3HAHMS.

3) pabota ¢ uHpopmarueii:

OPUEHTHUPOBAThCSI B PA3JIMYHBIX HCTOYHUKAX WHGPopManMu (HAy4yHO-NOMYJIpHAs
auTepaTypa XUMHYECKOIO COJEpXaHHWs, CIOpaBOYHbIE TMocolusi, pecypchl VHTepHeTa),
aHAJIM3UPOBATh UH(OPMALIMIO PA3IUYHBIX BUJOB U (OPM MPEICTaBICHUS, KPUTHUECKU OLIEHUBATh
e€ I0OCTOBEPHOCTh Y HETIPOTUBOPEUNBOCTH;

(dbopMyIMpOBaTh 3alMpoChl M HPUMEHATHh pa3IMYHbIE METOJbl IMPH IOMCKE M OTOOpe
nH(popMaluy, HEOOXOAUMOM /1JIsl BBIMOJIHEHNS YU€OHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

nproOpeTaTh OIBIT MCMOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3INMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (OpMy HpeicTaBieHus MHGOpMAIMK (CXEMBI,
rpaduku, TuarpamMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAYYHBIM $3BIK B KauyecTBE CpeJICTBa MNpH paboTe C XUMHUYECKOU
nH(popMalen: TPUMEHITh MEXMpeaMETHbIE (PU3NUEeCcKre U MaTeEMaTHUYECKHUE) 3HAaKU U CUMBOJIBI,
(bopmyIbl, a00peBHaTypbl, HOMEHKJIATYDPY;

HCIIOJIb30BaTh 3HaKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH.

Osnaodenue yHuepcanbHbIMu KOMMYHUKAMUGHBIMU OeUCEUAMU:

3aJjaBaTh BOMPOCHI MO0 CYHIECTBY 00CYK/1aeMOI TeMbl B XOJi€ AMAJOora W/WiM JUCKYCCHUH,
BbICKa3bIBaTh HUJEU, (OPMYJIHPOBATh CBOM TMPEAJIOKEHHS OTHOCHUTEIBHO  BBIMOJIHEHUS
MpEeJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TNpe3eHTalued pe3yJbTaTOB IMO3HABATENBHOM AEATENbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IPH  BBIMNOJIHEHUH XHUMHUYECKOTO
HKCHEPUMEHTa, NPAKTUYECKOM pabOThl MO HCCIEIOBAaHUIO CBOMCTB M3Y4YaeMbIX BEILECTB,
peaivzanuu y4eOHOro MpOeKTa, U (OPMYJIHUPOBATh BBIBOJBI IO pe3yjibTaTaM IPOBEAEHHBIX



UCCIIEIOBAaHUM ITyTEM COITIaCOBAHMS MO3UIMH B X0A€ 00CYXAECHUS 1 0OMEHA MHEHUSIMH.

Osnaodenue yHu8epcanbHbIMu pecyisamusHbIMU OetiCIEUIMU.

CaMOCTOSITEJIbHO IUIAHUPOBaThb U OCYILECTBIIATh CBOIO IO3HABATENIBHYIO JESTEIbHOCTD,
ompenensas e HeTu U 33Ja4d, KOHTPOJIMPOBATH U MO MEpe HEOOXOIUMOCTH KOPPEKTHPOBATH
Ipe/UlaraéMblii allrOPUTM JEMCTBUN NP BBINOJHEHUM Y4YeOHBIX W HCCIIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosnee 3(pheKTUBHBINA crocod UX pemeHus ¢ y4ETOM MOJTyuYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYILIECTBIISATH CAMOKOHTPOJIb JCSITEIHHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

IIpeomemmnule pe3ynbmamsi OCBOEHUS IPOrpaMMBbI 110 XMMUHU Ha YIiIyOJIEHHOM YpOBHE Ha
YpOBHE CpeaHero o0mero oOpa3oBaHWs BKIIOYAIOT CHENUPUYECKHE ISl Y4eOHOTO MpeaMmeTa
«XUMUS» Hay4yHbIC 3HAHUSA, YMEHHMsS U CHOCOOBI JCHCTBUI 1O OCBOEHHIO, MHTEPIPETALUU U
peoOpa3oBaHUIO 3HAHWUN, BHJIBI JEATEIBHOCTU IO IMOJyYEHHIO HOBOTO 3HAHWUSA M MPHUMEHEHHIO
3HaHUI B pa3jIMyHBIX Y4YEOHBIX CHUTyalMsX, a TaKkXKe B pEaJbHBIX JKU3HEHHBIX CHUTYyalMsIX,
CBSI3aHHBIX ¢ XUMUEH. B mporpamme mo XuMuu npeMeTHbIE pe3yJIbTaThl IPEACTaBICHBI MO rOJaM
U3yYEHHUS.

IIpeomemmnule pezynomamol oceoenus Kypca « Opeanuyeckas Xumusy ompaxicaiom:

c(OPMHUPOBAHHOCTh MPEACTABICHUN: O MeCTe U 3HAUYCHUM OPraHUYeCKOM XHMUHU B
CHCTEME €CTECTBEHHBIX HAayK U €€ poii B 00ECIeueHHH yCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA B
peleHny MpoodsieM 3KOJOrMUYECKOW, HHEPreTHUecKOd M MuIleBOil 0e30macHOCTH, B Pa3BUTUHU
MEIUILMHBI, CO3/IaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHHKOB OHHEPIHH, B 00ECHCUCHUH
palMOHAIBHOIO MPHPOJIONONIB30BaHMs, B (DOPMUPOBAHMM MHPOBO33PEHHsSI U OOLIEH KyJIbTYpbl
YeJIOBEKa, a TAKXKE IKOJIOTUIECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MTPUPOTHOM
cpene;

BJIaJICHHE CUCTEMOW XMMUYECKUX 3HAHUHN, KOTOpasi BKJIIOYACT:

OCHOBOIIOJIATAOIIME TOHATHS — XUMHUYECKHH OSJIEMEHT, aToM, sIpO0 M 3JIEKTPOHHAs
oboyiouka atoma, s-, p-, d-aTOMHbBIE OpOMTAIM, OCHOBHOEC M BO30YKIEHHOE COCTOSIHUSI aToMa,
ruOpuau3anysi aTOMHBIX OpOHTajiel, MOH, MOJIEKYJa, BaJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTD,
CTETIeHb OKUCIICHUS, XUMUYECKasi CBSI3b, MOJIb, MOJISIpHAS Macca, MOJIIPHBIA 00BEM, YTIIEPOIHBIH
ckeneT, (QYHKIMOHANbHAs Tpylmna, paaukal, CTPYKTypHble QopMynbl  (pa3BEpHYTHIE,
COKpaIéHHbIe, CKEJETHBIC), M30MEpHs CTPYKTYpHAasi W TPOCTPAHCTBEHHAs (TFe€OMETpHYecKas),
U30MEphl, TOMOJIOTHUECKUH psAJ, TOMOJOIH, YIJIEBOAOPOAbI, KHUCIOPOJI- M a30TCOAEprKallne
OpTaHUYECKHE COCIUHEHHS, MOHOMEp, TOJHUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIC
COEIMHEHUS;

TeopuH, 3akoHbl (mepuoamveckuii 3akoH JI.V. MennaeneeBa, Teopusi CTPOCHHS
opranudeckux BemecTB A.M. byTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPaHEHHS
U TIPEeBpAIEHHUS] YPHEPTUU MPH XUMHUECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK
XMUMHH, MHPOBO33PEHUYECKHE 3HAHUS, JIeKaIllMe B OCHOBE IOHUMAaHMS MPUYMHHOCTH MU
CHCTEMHOCTH XUMHUYECKUX SBICHUH;

OpEICTaBICHUs O MEXaHM3Max XHMHYECKMX peaklHid, TepMOJAMHAMHUYECKUX H
KHHETHYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKAHHS, O B3AWMHOM BIIUSTHUH aTOMOB M TPYII aTOMOB
B MOJIeKyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3 dexTsl, opueHTanTsl I u Il pona);

(baKTOJIOTHUECKUE CBEICHHS O CBOWCTBAaX, COCTaBe, IIONYyYCHHH H 0O€30macHOM
UCTOJIb30BAHNU BaKHEHIIUX OPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOH JeSTeNbHOCTH
9eJI0BeKa, OOIMX HAYYHBIX MPHHIMIAX XUMHUECKOTO TIPOU3BO/ICTBA (HA MPUMEPE POU3BOJICTBA
METaHoJ1a, nepepaboTKu He(TH);

c(OPMHUPOBAHHOCTh YMEHHIA: BBISABISTH XapaKTepHbIC MPU3HAKN MOHATHH, YCTaHABIUBATh
UX B3aUMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHATHS IPU OMUCAHUU COCTaBa, CTPOCHUS U
CBOWCTB OPraHMYE€CKUX COCTUHEHUN;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCTIOJIF30BaTh XUMUYECKYIO CHMBOJIUKY JIJISI COCTaBJICHUS] MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpPAILEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKHUX BEIECTB;

COCTABIIAATh YPABHEHUSI XUMUIECKUAX PEAKINIA U PACKPHIBATh WX CYITHOCTh: OKHCIHTEIHHO-



BOCCTAHOBUTEJIbHBIX pEaKLUN MOCPEACTBOM COCTaBIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaklui,
peakiuii HOHHOTro 0OMeHa IMyTEM COCTABICHHSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

W3rOTaBIMBATh MOJEIM MOJEKYJ1 OpPraHMYECKUX BEIIECTB I WUIIOCTPALMM UX
XMMHYECKOT0 ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI: yCTaHABINBATh MIPUHA/ICKHOCTh U3yUEHHBIX OPraHMYeCKUX
BEIIECTB IO UX COCTaBY U CTPOCHUIO K OINpPENeIEHHOMY KIJIACCY/TpyIIe COSAUHEHHUH, aBaTh UM
Ha3BaHuA 1o cuctematudeckor HomeHkiatype (IUPAC) m npuBOAWTH TpUBHAIBbHBIC HAa3BaHUS
JUIS OTJIENbHBIX IIPEICTABUTENIEH OPraHUUYECKUX BEUIECTB (ITHJIEH, alleTUIIEH, TOIYOJI, TJIULEPUH,
STWJICHIJIMKOJb, (peHon, hopManbaeru, aueTalbIerul, aleToH, MypaBbiHasl KUCJIOTa, YKCyCHasI
KHMCJIOTa, CT€apUHOBAas, OJIEMHOBAas, NAJIbMUTHHOBAs KHUCJIOThI, IJIMLMH, aJlaHUH, MaJlbTO3a,
GbpyKTO3a, aHWINH, AUBUHWI, U30TIPEH, XJIOPOIPEH, CTUPOII U APYyTHE);

c(OPMHPOBAHHOCTh YMEHHS OIpPENENATh BHJ XUMHUYECKOW CBSI3M B OPraHHMYECKUX
COEeMHEHUIX (KOBAJICHTHAs U MOHHAS CBS3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS HPUMEHSTHh MOJOXKEHUS TEOPUH CTPOCHUS OPTraHHMYECKUX
BemiectB A.M. bytnepoBa ans oOBbsSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHMS;

c(OpMUPOBAHHOCTh YMEHUH XapakTepu30BaTh COCTaB, CTpOCHHE, (U3HUECKUEe U
XMMHUYECKHUE CBOICTBA TUIIMYHBIX MPEACTABUTEIEH Pa3IMYHbIX KJIACCOB OPraHMYECKUX BEIIECTB:
QJIKAHOB, LMKJIOAJKAHOB, AJKEHOB, AaJIKaJMEHOB, AJKWHOB, apOMATUYECKUX YIJIEBOJIOPOJOB,
CIHPTOB, AJBACTHIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX W CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUI U aMHUHOB, aMHHOKHCIIOT, OETTKOB, YIJIEBOJOB (MOHO-, AH- U MOJIHCAXapUIOB),
WUIIOCTPUPOBATh TE€HETHUYECKYIO0 CBSI3b MEXJIYy HUMHU YPAaBHEHUSIMHU COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKIHid C UCTIOIB30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHMSI MOATBEPKIAaTh Ha KOHKPETHBIX IPUMEpPAX XapakTep
3aBUCHMOCTH PEaKIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCIUWHEHUH OT KpaTHOCTH M THIMA
KOBaJICHTHOM CBSI3U (G- U T-CBSI3U), B3aUMHOI'O BJIUSIHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTEpU30BaThb MCTOYHUKH YIJIEBOAOPOIHOTO CHIPhS
(HedTb, MPUPOAHBIN ra3, yroip), CrOCOObl €ro nepepaboTKW U MPAKTUYECKOE MPUMEHEHHE
MIPOAYKTOB MepepadoTKH;

c(OpMUPOBAHHOCTh BIIQZICHUS] CHUCTEMOW 3HAaHUM O €CTECTBEHHO-HAayYHbIX METoAax
MO3HaHUs — HaOJIOJEHUHM, W3MEPEHUH, MOJCIUPOBAHUM, OJKCIEpUMEHTe (pealbHOM W
MBICJIEHHOM) U YMEHUSI IPUMEHSTh 3TH 3HAHUS;

CcOPMHPOBAHHOCTh ~ YMEHMsS  HIPUMEHSTh OCHOBHBIE  OIEpallid  MBICIUTEIbHOM
NEeSTeIbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, OOO0OIleHHE, CHUCTEMAaTH3alUI0, BBISIBIICHUE
IIPUYNHHO-CJIEICTBEHHBIX CBSA3E€H — /I U3y4YEHUs CBOMCTB BELLIECTB M XUMUYECKUX PEAKIUN;

c(OpMUPOBAHHOCTh YMEHUM: BBIABIIATH B3aUMOCBSI3b XUMUUECKUX 3HAHUN C MOHATHSIMHU U
NpPEJCTaBICHUSAMU JPYIMX €CTECTBEHHO-HAay4YHBIX IpeIMETOB s 0ojiee  OCO3HAHHOIO
MMOHUMAaHUS CYLUIHOCTU MaTepHaJbHOTO €AMHCTBA MHpPA, UCHOIb308aMb CUCTEMHBIE 3HAHUS I10
OpPraHUYeCcKOM XMMHHU JUIsl OOBSICHEHUS M MPOTHO3MPOBAHHUS SIBICHUH, UMEIOIINX €CTECTBEHHO-
Hay4YHYI0 IPUPOLY;

c(OPMHPOBAHHOCTh YMEHMH: NPOBOJUTH pacu€Thl IO XUMHUYECKHM ¢dopMyiaM H
YPaBHEHUSIM XHMHUYECKUX PEaKIHUHi C HCIONb30BaHUEM (PHU3NYECKUX BEIMYMH (Macca, 00BEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJWYECTBEHHON CTOPOHBI:
pacuéThl MO HAXOXKICHUIO XUMHYECKOM (OpMysbl BELIECTBA MO M3BECTHBIM MAacCOBBIM JOJSIM
XMMHUYECKHUX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpMHUPOBAHHOCTh YMEHUH: MPOrHO3UPOBATh, aHAIM3UPOBATh U OLIEHWBATH C MO3HUILIUN
HKOJIOTUYECKOM 0€30MacHOCTH TOCHIEACTBUA OBITOBOW M TMPOM3BOJACTBEHHOW JEATEIBHOCTH
YEJIOBEKa, CBSI3aHHOW C TepepabOTKOM BEIIECTB, HCIOJIb30BaTh IIOTYYEHHBIC 3HAHUS IS
MPUHATHUS TPAMOTHBIX PEIICHUH MPOOJIeM B CUTYaLUsX, CBI3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJUTH XMUMHUYECKUMN
HKCHEPUMEHT (TIOJly4eHUE U U3yUeHHE CBOWCTB OPraHMYECKUX BEIIECTB, KAYECTBEHHBIE PEaKLIUU
YIJIEBOIOPOOB Pa3IMUHBIX KJIACCOB M KUCIOPOACOAEPKAIIUX OPraHUYEeCKUX BELIECTB, PELIEHUE



HKCIEPUMEHTAIbHBIX 3a/1a4 110 PACIIO3HABAHUIO OPraHUYECKHUX BEIIECTB) C COOJIIOICHUEM MTPABUI
6e30macHOro 0OpalleHus ¢ BEIIeCTBaMH U J1a00paTOpPHBIM 000pyIoBaHHEM, (POPMYIHPOBATH 1IENTh
UCCIIIOBaHMsl, IPEACTABIATh B pa3IMuHON (opMe pe3ysbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATh U
OLIEHUBATb UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTb YMEHHIA:

coOnroaarh NpaBuila SKOJIOTMUYECKH LEJIeco00pa3HOro IMOBEAEHHUS B OBITY U TpPyAOBOMN
NESITeNbHOCTH B IIEJSAX COXPAHEHUS CBOErO 3/I0pOBbs, OKpY’XKarolled HpUPOAHON cpeabl |
JOCTHKEHHS €€ yCTOMYMBOIO pa3BUTHUS;

0CO3HaBaTh ONACHOCTh TOKCHYECKOTO JECHCTBUSA Ha *HUBbIE OPraHU3Mbl ONpPEIEIEHHBIX
OpraHM4YeCKHUX BEIIECTB, MOHUMAas cMbIca nokazaress [T/1K;

aHAJIM3UPOBaTh  1I€JIECOOOPAa3HOCTh  NPUMEHEHUS  OPraHMYEeCKUX  BEIIEeCTB B
MPOMBIIJICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOLICHHUS PUCK-TIOJB3a;

c(OPMHPOBAHHOCTh YMEHHUI: OCYLIECTBIATH LEJICHANPABIECHHbIH IOUCK XHWMHYECKOIl
uHbOpMAllMK B pa3IMYHBIX MCTOYHHMKAX (Hay4yHas W ydeOHO-HAaydHas JIMTEpaTypa, CpelrcTBa
MaccoBoi uHpopmauuu, MHTepHET M Apyrue), KpUTHUYECKH AaHAJIM3UPOBATh XHUMHYECKYIO
nHpopManuio, epepadbaTbBaTh €€ W UCIONb30BaTh B COOTBETCTBHM C IOCTABICHHON y4eOHOMH
3a7a4ei.

118.8.8. IlpeameTHBIE pe3ynbTaThl OCBOCHUS Kypca «OO0Imas U HEOpraHHMYECKass XUMHSD)
OTPAXKAIOT:

c(OpMUPOBAHHOCTH NPEACTABICHUI:

0 MaTepUalbHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTAX M MI03HABAEMOCTH SIBIICHUI MPUPO/IBI,
O MeCTe W 3HAUCHHWH XUMHH B CHCTEME ECTECTBEHHBIX HAayK M €€ poiu B OOECIeYCHHH
YCTOMUUBOrO DPAa3BUTHSA, B PELICHUMM HPOOJIEM 3KOJOTHYECKOM, IHEPreTHUeCKOW M IHUIIEBON
0€30MacHOCTH, B PA3BUTHH MEIUIMHBI, CO3JaHMM HOBBIX MAaTE€pPHajOB, HOBBIX HCTOYHHKOB
SHEpruu, B OOECIEYEHHH pPALMOHAIBHOIO IMPUPOAONOIb30BAHUS, B  (OPMHUPOBAHUU
MHUpPOBO33pEHUSI W OOMIeH KyJbTyphl UEJIOBEKa, a TAaKKe OKOJOTHYECKH OOOCHOBAHHOTO
OTHOILIECHMSI K CBOEMY 3/10pPOBBIO M IIPUPOTHON CpEIE;

c(OpMHUPOBAHHOCTbH BJIAJICHUS] CUCTEMOI XUMUYECKUX 3HAHUN, KOTOpasi BKIIOYAET:

OCHOBOIIOJIATalOIME TOHATUS — XUMHYECKHH DIJIEMEHT, aToM, SApO aToMa, HU30TOIIB,
3JIEKTPOHHAsT 000JI0YuKa aToma, S-, P-, 0-aroMHBIE OpOWTANIM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUSI aToOMa, TUOpUAM3aLUs AaTOMHBIX OpOUTaleil, HMOH, MOJEKyJa, BaJEHTHOCTb,
ANEKTPOOTPHULIATEILHOCTh, CTENEHb OKHMCIEHUS, XUMHUYecKas CBs3b (KOBaJEHTHas, MOHHaf,
METaJIJINYECKasi, BOJOPOAHAs), KpUCTAJIMYECKas PEIIETKA, XMMHMUYECKas peaklus, pacTBop,
ANEKTPOJIUTBI, HEIIEKTPOJIUTHI, DSJEKTPOJUTHYECKAs AMCCOLMAlMs, CTEHNeHb IUCCOLMALUY,
BOJIOPOJIHBIA TOKa3aTeib, OKHCIUTENIb, BOCCTAHOBMTENb, TEIIOBOH 3(hdeKkT XuMudeckoi
peaxkuuu, CKOpocTb XUMHUUECKOH peakliuy, XUMUYECKOE PaBHOBECHE;

TEOPUHM M 3aKOHBI (TEOpUsl INEKTPOIUTUYECKOM IMCCOLMALUM, MEPHOAMYECKHM 3aKOH
JI.1. MenneneeBa, 3aKOH COXPaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBpaALICHUS
SHEPTUM NPU XUMUYECKUX PEAKIMSX, 3aKOH IIOCTOSHCTBA COCTaBa BELIECTB, 3aKOH JEHCTBYIOIINX
Macc), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JISKAIUE B
OCHOBE IIOHUMaHUSl TPUYMHHOCTH U CHUCTEMHOCTH XHUMUYECKUX SBJICHHUH; COBPEMEHHBIE
MIPE/ICTAaBJICHHs] O CTPOCHUH BEILIECTBA Ha ATOMHOM, HOHHO-MOJIEKYJIIPHOM M HaJIMOJIEKYJISIPHOM
YPOBHSIX;

NpEJICTaBICHUsT O MEXaHM3Max XUMHYECKMX peaklMid, TEepMOJNHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MX IPOTEKaHMs, O XMMHUYECKOM DPABHOBECUHU, pacTBOpax M
JUCTIEPCHBIX CUCTEMAX;

(dakToJIOrMUECKUEe CBEJEHHMS O CBOMCTBAaX, COCTaBe, IOJIy4YeHHH U 0€30MacHOM
WCIOJIb30BAaHUN BAKHEUIINX HEOPraHWYECKUX BELIECTB B OBITY U MPAKTHUECKOH NEATEIbHOCTH
YeJI0BeKa, OOIIMX HAyYHBIX MPUHLIUIIAX XUMHUYECKOTO ITPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHI1: BBISBIATH XapaKTepHbIE MPU3HAKU MOHSATHH, yCTaHABIUBATh
UX B3aMMOCBSI3b, HMCIOJIb30BaTh COOTBETCTBYIOIIME IOHATUS IPU ONHUCAHUU HEOPraHMUYECKUX
BEILIECTB U UX MPEBPALLECHNN;



c(OpMUPOBAHHOCTh YMEHHUSI HCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY MAJISi COCTaBICHUS
¢dbopMyn BeIIECTB M YpPaBHEHMH XWMHUYECKUX pEaKUUH, CHUCTEMaTHUYECKYI0O HOMEHKJIATypy
(IUPAC) u TpuBHaIbHbIC HA3BaHMS OT/ICIBHBIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUS ONPECISATh BAJICHTHOCTh M CTETIEHb OKUCICHHSI XUMHUYECKUX
JJIEMEHTOB B COEJAMHEHUSAX, BUJ XMUMHUYECKON CBs3M (KOBaJIeHTHas, MOHHAs, MeTaJIndyeckas,
BOJOPOJHAS ), TUIl KPUCTAUINYECKON PEIIETKY KOHKPETHOTO BEILIECTBA;

c(OpMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBUCUMOCTb CBOICTB BEIIECTB OT BHJA
XMMHAYECKON CBSI3M W TUIA KPUCTAIUIMYECKOM PEIIETKH, OOMEHHBIH M JOHOPHO-aKIENTOPHBINA
MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3U;

c(OpPMHPOBAHHOCTH YMEHHIA:

KJIaCCU(UIIMPOBATh: HEOPTaHUYECKHE BEIIECTBA 110 X COCTaBY, XMMHUUECKHE PEAKIHH 10
Pa3IMYHBIM MPU3HAKaM (YHCIY U COCTAaBY pearupyrouIix BEIIECTB, TEIIOBOMY 3((EKTy peaKiuH,
M3MEHEHHUIO CTENEHEH OKUCIICHHS 3JIEMEHTOB, OOPaTUMOCTH, YUYaCTHIO KaTajau3aTopa U JIpyrue);

CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTEPHHM Ui KIACCU(PUKAIMH H3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKLIUN;

c(OpPMUPOBAHHOCTb ~ yYMEHMSI  PACKpbIBaTh  CMBICI  [EPUOJUYECKOIO  3aKOHA
J.. MenneneeBa © JI€MOHCTPUPOBATH €ro0 CHCTEMATHU3HPYIONIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHU:

XapakTEepU30BaTh JJIEKTPOHHOE CTPOCHUE aTOMOB M HMOHOB XUMHYECKHX JJIEMEHTOB
nepBoro—uerBéproro nepuoaos Ilepuoanueckoii cucremsl .M. MenneneeBa, ucnonb3ys NOHATUS
«IHEPreTHYECKUE YPOBHH», «IHEPreTUUCCKHE MOJIYPOBHH», «S-, P-, O-aTOMHBIC OpOHTAINY,
«OCHOBHOE M BO30YX/IEHHOE SHEPreTUUECKHE COCTOSHUS aTOMay;

OOBSACHATh 3aKOHOMEPHOCTHM HW3MEHEHHS CBOWCTB XHMHUYECKUX JJIEMEHTOB U HX
coelMHEeHUH 1o nepuoaaM M rpynmnam Ilepuoanueckoit cucremsl .M. MeHeneeBa, BaJIeHTHbIE
BO3MOKHOCTH aTOMOB JIEMEHTOB Ha OCHOBE CTPOCHUS MX DJIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA BEIECTB DPAa3IUYHBIX KJIACCOB, MOJITBEPXKAATh CYIIECTBOBAHUE TI'€HETUYECKOM CBS3U
MEXJly HEOPTaHUYECKUMU BEIIECTBAMHU C TIOMOILIBIO YPaBHEHUI COOTBETCTBYIOUIMX XMMHUYECKHX
peakuuii;

c(OPMHPOBAHHOCTh YMEHUS PACKPHIBATh CYITHOCTb:

OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUN ITOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO
OajmaHca S3TUX peakUMi; peakuuii MOHHOro oOMeHa IyTEM COCTaBJIEHUS HMX TMOJHBIX H
COKpaLIEHHBIX HOHHBIX YpaBHEHMI;

peaxkuuii THAPOIN3a;

peakuumii KOMIUIEKCooOpazoBaHusi (Ha TNpUMeEpe TUAPOKCOKOMIUIEKCOB IMHKA U
ATIOMUHHUS);

c(OpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH TNPOTEKAHUS XUMHYECKHX
peakuuii ¢ Y4Y4ETOM HMX DHEPreTHYECKMX XapaKTEPUCTHK, XapakTep HW3MEHEHUs CKOPOCTH
XMMHUYECKON PEaKIMM B 3aBUCUMOCTH OT PA3IUYHBbIX (DAKTOPOB, a TaKkKe XapakTep CMEIICHHs
XMMHUYECKOTr0 paBHOBECHS TI0J] BIUSHUEM BHEIIHUX Bo3aencTBuil (mpuniun Jle [llartense);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XUMUUYECKUE PEAKIINH, JIEKALIIE B OCHOBE
IPOMBIIIJICHHOTO TMOJY4YeHHUs CEpHOM KHCJIOThl, aMMHaka, oOIlue Hay4yHble MPUHIUITBI
XUMHUYECKUX MPOU3BOJCTB; I[€JIECOO0Pa3HOCTh NPUMEHEHHS HEOPraHMYeCKUX BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY € TOYKH 3PEHUSI COOTHOLICHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTH BIIAJCHUSI CHCTEMOW 3HAHWM O METOJIaX HAYYHOTO MO3HAHMS SBJICHHUMA
IPUPOJIBI — HAOIOACHNE, U3MEPEHUE, MOACTUPOBAHNE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH),
WCIIONB3YEMBIX B  €CTECTBEHHBIX HAayKaX, YMEHHS HpuMeHAmbs JTH 3HAHUSA TpH
HKCHEPUMEHTAIbHOM HCCIEOBAaHUM BELIECTB M JJs OOBSICHEHUS XHMHYECKHUX SIBJICHUM,
HMMEIOILIUX MECTO B MPUPO/IE, IPAKTHUECKOH EATEIbHOCTH YEJIOBEKa U B IOBCEAHEBHOMN KU3HU;

c(OPMHPOBAHHOCTh YMEHHS BBISBIISATH B3aUMOCBSA3b XMMUYECKUX 3HAHUHN C TOHATHAMU U
MPEJCTaBICHUSIMH  JIPYTUX €CTECTBEHHO-HAyYHBIX MpeIMeToB Il 0ojiee  OCO3HAHHOTO



ITOHUMaHHUs MaTEpUAJIbHOTO €AMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHUS TPOBOAUTH PACUETHI:

C HCIIOJIB30BAHMEM IIOHATHH «MaccoBasi JOJI1 BELIECTBA B PACTBOPE» U «MOJIApHas
KOHIICHTpALIUS;

Macchl BeEIllecTBa MM 00bEMa rasa MO W3BECTHOMY KOJMYECTBY BEILECTBA, MAcce WIIU
00BEMY OTHOTO U3 YUACTBYIOLIUX B PEAKIIUH BEILIECTB;

TEII0BOTO 3 (HEeKTa peaKInu;

3HAYEHUs BOJAOPOJHOIO MOKA3aTelsl paCTBOPOB KUCJIOT U LIEJIOUEN ¢ U3BECTHON CTEIIEHBIO
U CCOLIALUY;

Macchl (00bE€Ma, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIMU, €CIM OJHO M3 HMCXOIHBIX
BEILIECTB JaHO B BUJE PACTBOpPA C OMPEAEIEHHON MacCOBOM J0JEH pacTBOPEHHOTO BEILIECTBA MU
JaHO B U30BITKE (MIMEET MPUMECH);

JIOJIA BBIXOJ1a TPOJIYKTA PEAKLIHH;

00BEMHBIX OTHOIICHUI T'a30B;

c(OpPMUPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO TUIAHUPOBATh U MPOBOIUTH XUMUYECKUUN
9KCIIEPUMEHT (MIPOBEIECHUE peaKluii NOHHOIO OOMEHa, MOATBEPKIACHHE KAaueCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BEIIECTB, ONPEEICHUE CPEebl PACTBOPOB BEIIECTB C IMOMOIIbIO UHAMKATOPOB,
M3y4YEHUE BIMSAHHUS PA3THYHBIX (PAKTOPOB HA CKOPOCTh XHWMHUUYECKOW pEaKIMH, PpPEeIIeHue
SKCIIEPUMEHTANBHBIX 3a/1a4 1o TemaMm «Mertamib» u «Hemeramib») ¢ coOnoieHneM MpaBuil
0e30macHOT0 0OpalIeHus ¢ BEIECTBAMH U J1a00paTOPHBIM 000pyI0BaHHEM, (POPMYITHPOBATH IIETTh
UCCIIEIOBAHMS, MIPEICTABIATh B Pa3IU4HON (popMe pe3ynbTaThl IKCIEPUMEHTA, aHATU3UPOBATh U
OIICHUBATh UX JIOCTOBEPHOCTb;

c(OpMUPOBAHHOCTh YMEHHUIA: COOJIIO/IaTh MPaBUJIa MOJIB30BAHMS XUMUYECKOW MOCYn0i U
n1a00paTOpPHBIM 000PYI0BaHUEM, OOpAIIEHHsI C BEIIECTBAMUA B COOTBETCTBHH C HHCTPYKIIUSMH 10
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB, SKOJOTHYECKH 11€7IeCO00pa3HOT0 MOBECHUS B
OBITY W TPYIOBOH JEATENFHOCTH B IENSAX COXPAaHEHHS CBOETO 3J0POBbS, OKPYXKAIOUIEH
MPUPOJHON Cpeapl U JOCTUKEHUsS €€ YCTOWYMBOIO Pa3BUTHs, OCO3HABaTh OIACHOCTh
TOKCHYECKOTO JICHCTBUS HA J>KHUBBICE OPraHU3MBbl OINPEICIEHHBIX HEOPTaHWYECKUX BEIIECTB,
nonumasi cMmbica nokazarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHM: OCYIICCTBIIATH IEJCHANPABICHHBIA TMOUCK XUMHUYECKOMN
nH(pOpMallUd B PA3IWYHBIX UCTOYHHUKAX (HAay4YHas W y4uyeOHO-HayuyHas JHUTepaTypa, CpelCcTBa
MaccoBoi wuH(popmaruu, HMHTEpHET M apyrue), KPUTHYECKH aHAJIU3UPOBATH XUMHUYECKYIO
uH(popmaluto, nepepadbaTeiBaTh €€ U UCHOJIB30BaTh B COOTBETCTBUU C MOCTABJICHHON y4eOHOI
3a/1a4en.

TEMATHYECKOE INTAHUPOBAHME 10 knacc
OPI'AHUYECKASA XUMMUS (yriay0JieHHbI YPOBEHbD)

Homep Homep Paspnen. Tema ypoka.
YpPOKa B | ypoKa B
Kypce paszeiie

Hauanvnsie nonsamus opzanuueckou xumuu (13 uacos)

1 1 [Ipeamer opranndeckoit XumMun. MecTo U posib OpraHMYeCcKOu
XUMHUHU B CUCTEME HayK O IpHpoe. XapaKTePUCTHKA XUMHUIECKOTO
3JIEMEHTAa HA OCHOBAHHUM €ro MojokeHus B [lepuoanyeckoi
cucteme JI.M1.MenzaeneeBa

2-3 2-3 Teopus crpoenust oprannueckux coequHennit A. M. bytieposa




4 4 Konuenus rubpuauzanuy aTOMHBIX opOuTanei

5-6 5-6 Kiaccudukanus opraHU4ecKuX cOeTMHESHUN

7-8 7-8 [TpuHIIUIIEI HOMEHKJIATYPhl OPTaHUYECKUX COSAMHEHUN

9-10 9-10 Knaccudukanus peakuuii B OpraHn4eckoil XuMuu

11 11 [IpakTrueckas padora Nel «KavecTBeHHBIN aHaIM3 OPraHUYECKUX
COCIMHEHU I

12 12 O06oOmeHne W CcUcTeMaTh3alusl 3HAaHUK 10 KiIacCH(pUKAIMK U
HOMEHKJIAType OPTaHUYECKUX COCTUHEHUN

13 13 Kontponpnas pabora Nel mo Teme "Kmaccudpukamms wu
HOMEHKJIaTypa OPraHUYEeCKUX COeTuHEeHUN"

Paszoen 2. Ilpeodenvhoie yeneso0opoowt (6 uacos)

14 1 AJIKaHBI: CTPOEHUE MOJIEKYJ, TOMOJIOTHUECKUN PANl, U30MEpHsS U
HOMEHKJIaTypa

15 2 Cr1ocoObI 1osTyueHus aJKaHOB

16-17 3-4 CBoiicTBa aJIKAHOB U UX IPUMEHEHHE

18 5 [{ukmoankaHbl

19 6 O606menne no Teme «IIpenenbHbIE YTIIeBOAOPOIBI

Pazoen 3. Henpeoenvnole yeneeooopoowt (14 uacos)

20 1 AJIKEHBI: TOMOJIOTUYECKHI PSiJl, ©30MEPHUsl 1 HOMEHKIIATypa

21 2 CriocoObI nosTy4eHus! aJIKeHOB

22-23 3-4 CBolicTBa aJIKEHOB U UX IPUMEHEHNE

24 5 IIpaktuyeckas padora Ne2 «YrneBonopossl. Iloidydenune merana u
TUIICHA»

25 6 OCHOBHbBIE TIOHATHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCTUHEHUN

26 7 AJKanueHsbl: KjIaccu(uKaus U CTPOCHUE

27-28 8-9 CriocoOblI 1oryueHusi, CBOMCTBA U IPUMEHEHHE aJIKaJUeHOB

29 10 Kayuyk u pe3unsl

30-31 11-12 AJKUHBI: CTPOEHHME MOJIEKYJ, TOMOJIOTHYECKHI psAl, H30Mepus,
HOMEHKJIATypa U CIIOCOObI MOTy4YeHUs

32 13 CBolicTBa M IPUMEHEHHE AJTKUHOB




33 14 O6o6menue no Teme «HemnpenensHpie YriieBOIOPOIbDY
Pasoen 4. Apomamuueckue yzineeo0opoost (8 uacos)
34 1 ApeHbI: CTPOCHHE MOJIEKYJl, TOMOJOTHYECKHH Ppsll, U30MEpHUs U
HOMEHKJIaTypa
35-36 2-3 CriocoObl TTOTyYeHUsT apEHOB
37-38 4-5 CgoiicTBa O€H30J1a U €0 TOMOJIOTOB, TTOJIyYEeHUE apCHOB
39-40 6-7 O06o001eHre 1 cucTeMaTr3alys 3HaH|K 00 YTIIeBOI0POIax
41 8 KonTponbnas padota Ne2 no temam «lIpenenbHble yriieBogopoasD»,
«HemnpenenpHbie yraeBoA0POABD, K ApOMaTHUYECKHE
YTIIEBOIOPOABI»
Pazoen 5. Ilpupoonvie ucmounuxu y2ine000pooos (5 uacoe)
42 1 [TpupoaHbIil 1 MOy THEIN HE(PTIHOMN a3kl
43 2 Hedp
44-45 3-4 [TpomblenHas nepepadoTka HepTh
46 5 KaMeHHBIH yrosib, IpoMblIIJIEHHAs TepepadoTKa KAMEHHOI'O yTJIs
Pazoen 6. l'uopoxcuncooeprcawue opzanuueckue sewrecmea (12 uacos)
47 1 CrupThl: KJ1accuUKaLus U CTpPOCHHUE
48 2 I'omosnoruueckuil psij ankaHoJIOB: U30MEpUsl 1 HOMEHKIIATypa
49-50 3-4 CriocoObI 1moTydeHus 1 CBOWCTBA CITUPTOB
51 5 [Tpumenenue ciupToB. OTAEIBbHBIC TPEACTABUTENN ATKAHOJIOB
52-53 6-7 MHOroaTOMHBIE CTIUPTHI
54 8 [IpakTuueckas padora Ne3 «CrupThD»
55 9 deHoJIbI
56 10 CaoiicTBa u npuMeHeHue (peHoson
57 11 O06o0061IeHre U cucTeMaTU3alvs 3HaHU| 0 CUpTax u peHomax
58 12 KontponsHas padora Ne3 o reme « CupThl U EHOIBD)
Pazoen 7. Anvoezuowt u kemonwt (8 uacos)
59 1 AJBIIETUIBI: TOMOJOTHUYECKHH Psi/I, H30MEpHs 1 HOMEHKIIATypa




60 2 CriocoO0bI MOTy4YeHUS aJTbICTHI0B

61-62 3-4 CBoiiCTBa M IPUMEHEHHUE AJIbJICTHIOB

63 5 KeroHbl: romoyornyeckuii psiji, HW30OMEpHS W HOMEHKJIATYypa.
CriocoOBb!I MoTy4eHus] KETOHOB

64 6 CBoiicTBa M IPUMEHEHUE KETOHOB

65 7 [IpakTrueckas padota No4 «AsbIerubl U KETOHBD)

66 8 O0001IeHre U cucTeMaTU3alus 3HaAHUI 00 aJIbIernaax U KETOHAaX

Pazoen 8. Kapoonoswvie kucnomut u ux npouzeoonste (13 uacos)

67 1 KapOoHOBBIC KHCITOTHI: KiIacCH(PHUKAIUSI U CTPOSHUE

68 2 [IpenensHbBIE OTHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI

69 4 Crioco0bI morydeHust KapOOHOBBIX KACIOT

70-71 5-6 CBoiicTBa IpeIeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT

72 7 Baxneimme mnpencraBUTENd  KapOOHOBBIX  KHCIOT M HX
MIPUMCHCHHE

73 8 Conu kapOOHOBBIX KUCIOT. MbL1a

74 9 CrnoxHble 3¢upbl

75 10 Bocku u xupsl

76 11 [Ipaktuueckass pabora Ne5 «KapOoHOBbIE KHCIOTBI U HX
TIPOU3BOTHBIC)

77 12 O0001IeHre 1 cucTeMaTH3alsg 3HAHUKM 10 TeMaM «AJIBIETHUILI U
KEeTOHBD», «KapOOHOBBIC KHCIIOTHI M UX TIPOW3BOTHEIC)

78 13 KontponbsHast pabora Ne4 mo TemaM «AJBIETHIBI U KETOHBD»,
«KapOoHOBBIE KUCIIOTHI U X TTPOU3BOTHBIC)

Pazoen 9. Yenesoowt (10 uacoes)

79 1 VYrieBoapl: CTpoeHUE U KilaccupuKams

80 2 MoHocaxapuibl: TeHTO3bI

81-82 3-4 Monocaxapuapsl: TEKCO3bI

83 5 Jucaxapu bl

84-85 6-7 [Tonucaxapuasl. Kpaxman, nemntonosa




86 8 [Ipaktuyeckas pabora Ne6 «YrieBoab»

87 9 OO6o01enre u cucTeMaTr3als 3HaHUK 00 YriIeBoaax

88 10 KontponbHas padota Ne5 o Teme «YTIIeBOIbI»

Pazoen 10. A3omcooepircaujue opzanuueckue coeounenus (14 uacoes)

89 1 AMUHBI: KJ1accu(UKanms, CTpPOSHUE, U30MEPHsl 1 HOMCHKJIATYpa

90 2 CnocoObI MoTyYeHrss aMHUHOB

91 3 CBoiicTBa U TIPUMEHEHUE aMUHOB

92 4 AMMHOKHCIIOTBI: CTPOSHHE MOJIEKYJI, KJIacCU(DUKAIIHS U TTOTyYeHHE

93 5 CBoiiCTBa M MPUMEHEHHE AMHUHOKHCIIOT

94 6 Benku

95 7 [TpakTuaeckast pabota Ne7 "AMUHBI, aMUHOKHUCIIOTHI, OeTTKH"

96 8 HyxiienHOBBIE KHCTOTHI

97 9 O6oOmenne 3HaHWE 00  a30TCOAEPKAIIMX  OPraHUYECKUX
BelIeCTBaxX

98 10 Kontponbaas pabora Ne6 mo Teme «A3oTcomepxaiine
OpPTaHHYECKUE COCTUHCHIS

99 11 IIpaktnyeckas pabota Ne§ «MaeHTudukanuss OpraHHYecKuX
BEIIECTBY

100-101 12-13 O06o0011eHNE IO KypCy OpraHU4eCcKOi XUMHUN

102 14 HToroBast KOHTpOJIbHAs paboOTa 10 KypCy OpraHUYeCcKOM XUMUN

TEMATHYECKOE INTAHUPOBAHME 11 ka
OBIIASA XUMMUA (yriyOJieHHbIH YPOBEHb)
Homep Homep Paspnen. Tema ypoka.
YPOKa B YpPOKa B
Kypce pasnaee
Pazoen 1. Cmpoenue amoma. Ilepuoduueckuil 3aKon u nepuoouueckan cucmema
xumuueckux nemenmos /[.H. Menoeneesa (10 uacos)
1 1 Crpoenue atoma
2 2 Ctpoenue atomHoro sijipa. Mzoromsl. SnepHbie peakiuu




3 3 CocrostHHE AIIEKTPOHA B aTOME

4-5 4-5 DNeKTPOHHBIC KOHPUTYpAIUA aTOMOB

6 6 Ctpoenue atoma u [lepuoanueckuii 3akon [{.1. Menneneena

7 7 Crtpoenue atoma u Ileprognyeckas cucreMa XUMHYECKUX 3JIEMEHTOB
J.. MenneneeBa

8 8 [Tonoxenue sneMenta B Ilepuoguueckoil cucTeMe M €ro CBOMCTBA.
3navenue [leproanueckoro 3akoHa

9 9 O6o0mmenre u cuctemMaTu3anus 3HaHu 1o TeMe «CTpoeHHe aToma.
[lepuoanyueckuii 3aKOH W TEPUOAMYECKAS CHCTEMa XHUMHYECKHX
anemenToB .M. Menneneera»

10 10 KontponpHass pabora Nel mo Teme «CrtpoeHue aroma.
[lepuonuueckuii 3aKOH W TEPUOJMYECKAS CHUCTEMa XHUMHUYECKHX
anemenToB .M. Menaeneera»

Pazoen 2. Xumuueckan céa3p u cmpoenue eeuwgecmea (10 uacoe)

10 1 Xumu4deckas cBs3b. FIoHHas CBS3b

11 2 KoBasieHTHast XuMH4YecKas CBS3b U MEXaHU3MBbI €€ 00pa30BaHMs

12-13 3-4 KomrekcHple coeauHEeHUs: KiIacCH(PHUKAIUs W HOMEHKIATypa,
CBOMCTBA M WX 3HAYCHUE

14 5 Metannudeckas XMMHYECKasl CBS3b

15 6 ArperaTHble COCTOSTHUSI BELIECTB U (pa30BbIe MEPEXOabI

16 7 MesxmoneKkynspHble B3auMoeicTBrs. BogopoaHas cBs3b

17 8 [Ipaktnueckass  pabora  Nel «ITonyuenne KOMIUIEKCHBIX
OpPraHMYECKUX W HEOPraHWYECKUX COCAMHEHMI, HCCIENOBAHHE HX
CBOMCTBY»

18 9 O000I11IeHNE U CUCTEMATH3AIHS 3HAHUI [0 TeEME « XUMHYECKAS CBSI3h
Y CTPOCHHE BEIECTBA»

19 10 KontponbHast padota Ne2 mo teme «XuUMHUECKasi CBSI3b U CTPOCHUE
BEILIECTBAY

Pazoen 3. /lucnepcuvie cucmemul u pacmeoput (8 uacoes)

20-21 1-2 JlucniepcHble cuCTeMbl U WX KiIacCHUPHUKalusi: rpyO0oaucnepcHble U
TOHKOJIUCTIEPCHBIE CUCTEMBI

22-23 3-4 KoHueHnTpanus pacTBOpOB U CIIOCOOBI €€ BhIPaKEHUS




24 S) IIpaktuyeckass pabora Ne2 «IIpuroroBieHue pacTBOpOB pa3IMUHON
KOHIICHTPAIIUN

25 6 [Ipaktuyeckas pabora Ne3 «OmpeneneHne KOHUEHTPALMH KHUCIOTHI
TUTPOBAHUEM)

26 7 O6oOmenne u cucremMaruzanus 3HaHUKA 1O Teme «/lucmepcHbie
CUCTEMBI ¥ PACTBOPBD»

27 8 KontponbHast pabora Ne3 mo Teme «JlucmepcHble CHUCTEMBI U
pacTBOpPbI»
Pazoen 4. Xumuueckue peaxyuu (10 uac)

28 1 OcHOBBI XUMHYECKOM TepMoarHAMUKH. [IoHATHE 00 SHTATBIINH

29 2 TennoBoii 3¢ ekt xumudeckoit peakuuu. 3akon ['ecca

30 3 HamnpaBnenue mnporekanus XuMUYecKUx peakuuwii. IlorsTue 00
SHTPOIUH

31-32 4-5 CKopoCTh XUMHUUYECKOU peakiu. PakTopbl, BIUAIOIIME HA CKOPOCTh
TOMOTEHHBIX U TeTEPOreHHBIX PEaKIuit

33 6 Karanu3 u kataau3atopsl

34-35 7-8 XUMUYECKOE PABHOBECHE U CIIOCOOBI €T0 CMEIICHUS

36 9 Pemenwue 3a1a4 Ha paBHOBECHYIO KOHIICHTPAIIHAIO

37 10 [Ipaktnyeckass pabota Ned «l3yueHwe BIMSHUS Pa3IUIHBIX
(haKkTOPOB HA CKOPOCTh XUMHUYECKON PEaKIIUI»

Pazoen 5. Xumuuecxkue peaxyuu 6 pacmeopax (12 uac)

38 1 Bona kak cnabsrit anextponut. Bogopoansiii mokaszatenb. CBoOHCTBa
PacTBOPOB DIEKTPOIUTOB

39 2 [IpoTonuTHyeckas TeOpHUs KUCIOT U OCHOBAaHUN

40 3 Heoprannueckne # OpraHUYecKHE KHCIOTHI B CBET€ TEOPHH
3JIEKTPOJTUTUYECKON JUCCOUALIMKN U TPOTOJIUTHUYECKON TEOPUU

41 4 [IpakTnueckas pabota Ne5 «HccnenoBanue CBOICTB
HEOPTaHWYECKHUX M OPraHUICCKUX KHCIIOT

42 5 Heoprannueckue W OpraHUYecKHE OCHOBAHHMS B CBETE TEOPHH
3JIEKTPOJTUTUYECKON JUCCOIUALIMHN U TPOTOJIUTHUYECKON TEOPUU

43 6 Conu B cBeTe TEOPHUH ICKTPOITUTUYECKON TUCCOUALINN




44 7 IIpaktuyeckas pabora Ne6 «Ilomyuenue coseil pazITUUHBIMU
cnocobamu. McciienoBanue cBOHCTB comneit"

45-46 8-9 I'uaponn3 HeOpraHMYECKUX BEIIECTB

47 10 [Ipaktrueckass pabora Ne7 «I'Maponu3 HEOPraHWYECKUX H
OpPTaHUYECKUX BEIIECTB)

48 11 O0001eHe U cucreMarh3anus 3HaHWH [0 TeMaM «XUMHYECKUE
peakuum» U «XUMHYECKHE PEaKIIUU B PACTBOPAX)

49 12 Kontponbaas padora Ned mo TemaM «XUMHUYECKHE PEAKIUN» H
«XHUMHYECKUE PEAKIINH B PACTBOPAX)»

Pazoen 6. Okucnumenvno-eoccmanosumeibHuvle npoyeccol (9 yacos)

50-52 1-3 OKHUCINUTEIHFHO-BOCCTAHOBUTEIBHBIE peakuuu u METObI
COCTaBJICHUS UX ypaBHEHUU

53-54 4-5 DnekTposn3

55 6 XHUMHYECKUE UCTOYHUKH TOKa

56 7 Koppo3ust MeTamioB u criocoObl 3alTUThI OT Hee

57 8 O6o0mmenre u cucremMaru3anus 3HaHUM 1Mo Teme «OKUCIUTETHHO-
BOCCTaHOBUTEIIHHBIC TIPOIIECCHI)

58 9 Kontponbaass  pabdora Ne5 mo  Teme  «OKHUCIHTETHHO-
BOCCTaHOBUTEIbHBIE TPOIECCHI)

Pazoen 7. Hememannwt (24 uaca)

59 1 Bonopon

60 2 l"anorensl

61 3 ["anmoreHoBOIOPOABI ¥ TAIOT€HOBOAOPOHBIE KUCIOTHL. ["amoreHuapt

62 4 Kucnoponssle coenHeHns XJ10pa

63 5 Kucnopox n 030H

64 6 [Tepokcun Boopoaa

65-66 7-8 Cepa. CepoB0o10po1 U CyJTb(OHTBI

67 9 Oxcup cepsr (1V). CepHucTas KUCIIOTa U €€ COJH

68 10 Oxcup cepsl (V). CepHast KUCITOTa U €€ COJH

69-70 11-12 A30T. AMMHAaK, cCoId aMMOHHS




71 13 Oxkcuabl a30Ta. A30TUCTast KUCIIOTa U HUTPUTHI

72 14 ABOTHas KUCJI0TAa U HUTPAThI

73-74 15-16 docdop u ero coeTMHEHUS

75-76 17-18 VYriepoa u ero CoeIMHEHUS

77 19 Kpemnwuii u ero coequHeHust

78 20 [Ipaktuueckass padora Ne§ «llomydeHune OKCHAOB HEMETANIOB U
WCCIICZIOBAaHHUE UX CBOMCTBY

79 21 [Ipaktuueckas padora Ne9 «IlomyyeHue ra3oB M HCCIEIOBaHUE HX
CBOMCTBY»

80-81 22-23 O06o061IeHre U crucTeMaTu3anus 3HaHui 1o Teme «Hemeramsny

82 24 KonTponbnas padota Ne6 no teme «Hemeramibi»

Pazoen 8. Memannwt (20 uacoe)

83 1 [leno4yHbIe METAILTBI

84 2 Mertannst IB rpynmsl: mensb u cepedpo

85 3 bepumniuii, Marauii ¥ MEN0YHO3EeMEIbHBIEC METAILIbI

86 4 XKecTkocTh BOABI M CLIOCOOBI €€ YCTpaHEeHHUs

87 5 unak

88 6 AJIOMUHUH ¥ €r0 COCTUHEHUS

89-90 7-8 XpoM H ero coeTMHEHHS

91-92 9-10 Mapranery

93-94 11-12 Xene3o u ero coeuHEHUS

95 13 IIpakTryeckas pabota Nel(Q Pemenne sxcnepuMeHTaIbHBIX 3a/1a4 110
teme «llomydyeHne coeqMHEHUMH METAIOB W UCCIEIOBAHHE HX
CBOWCTBY

96 14 [IpakTuueckast pabora Nell Pemienue skcriepuMeHTaIbHBIX 3a/1a4 10
temam «Metamuispy 1 Hemeramisny

97-98 15-16 O06001IeHNE ¥ cCUCTEMATU3aIMs 3HAaHUN 10 Teme «MeTamibhy

99 17 KonrtponsHas padora Ne7 o teme «MeTabh»

100 18 O06o0061IeHre U crucTeMaTU3alvs 3HaHU| TI0 Kypcy OOIIe XUMUI




101-102 19-20 HToroBast KOHTpOJIbHASA paboTa MO Kypcy o0IIel XuMuu

KoHTposibHO-U3MepHTe/IbHbIE MaTePUATIbI

10 knacce (yriy0J1eHHbI YPOBEHb)

1.

11

nn

Kontponsnast padora Nel mo teme ""Knmaccudukanuss 1 HOMEHKIATypa OpPraHHYECKUX
coenuaennit"" - KoHTponbpHbIe M mpoBepouHble paboThl k yueObnuky O.C. ['aGpuensHa,
®.H. Mackaesa, C.}O. IlonomapeBa, B.U. Tepennna. «Xumus. 10 xi. IlpodunpHbiit
yposenb» / O.C. I'abpuensn u ap. — M.: JIpoda, 2016, cTp. 38-45.

Konrponsnast pabora Ne2 mo temam «llpenenbHble yrieBomoponsl», «HenpenenbHbie
YIJIEBOAOPOABDY, « ApOMAaTUYECKHE YTIIEBOA0POAbI»— TaM ke, cTp. 86-92.

KonTponbnas padota Ne3 mo teme «CrnupThl U GeHOTBI»— TaM ke, cTp. 93-105.

KontponbHaas pabora Ne4 mo teme mo temam «AJbACTHIBI U KETOHBD», «KapOoHOBBIC
KHCJIOTBI ¥ UX MPOU3BOAHBIE»— TaM xke, cTp.125-130.

KonTponbnas padota Ne5 mo Teme «YraeBoabI»— Tam xe, ctp.131-137

KonrponpHast padora Ne5 mo teme «A30Tcoiepikaliue OpraHMYeCKue COCAMHEHHS) TaM
xe, ctp.150-156

HToroBast KOHTpOJIBbHAS padOTa IO KypCy OPTaHUYECKOW XMMHUU - TaM ke, cTp.157-172
KJace (yriy0JieHHbI YPOBEeHb)

KontponsHast pabora Nel - KoHTponbHble M mpoBepouHble paboThl k yueOHuky O.C.
I'aGpuensna, JI.LU. Acanosa. «Xumus. 11 k. Yrioy6nennsiii yposeub» / O.C. 'abpuensa u
ap. — M.: Ipocda, 2016, ctp. 5-16

KontponbHas padora Ne2 no teme «XuMudeckas CBsI3b M CTPOECHHUE BEIIECTBA» - TaM XKe,
crp. 17-24

KontponbHas padota Ne3 no teme «JlucnepcHble CUCTEMBI U PAaCTBOPBI» - TaM e, CTp.24-
o1

KonTponbnas padora Ne 4 o remam «XuMU4eCKHe peakum» U « XUMHUYECKHE peakliy B
pacTBopax» - TaM xke, cTp. 24-51

KonTponbHas padora Ne5 o Teme « OKHCITUTENEHO-BOCCTAHOBUTENBHBIE MPOILIECCHD - TaM
xe, cTp. 51-57

KonTtponsHast pabota Ne6 mo reme «Hemerammsn» - Tam xe, cTp. 89-119

KonrtponbHas padora Ne7 o reme «MeTtamisl» - TaM xe, cTp. 64-88



