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OPT'TAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4YeCKO XUMHUH.

IIpenmer u 3HaueHNE OPraHUYECKON XUMHH, IIPEACTABICHUE O MHOTO00Pa3HH OPraHUYECKUX COEIMHEHHH.

DJEKTPOHHOE CTPOCHUE aTOMa YIIIEpoia: OCHOBHOE U BO30YKAEHHOE COCTOSIHUSA. BaneHTHbIE BO3SMOXXHOCTH aToOMa yriepojia. XuMHUECKas CBSI3b
B OpraHMYECKUX COECIUHEHMAX. TUIbl r’MOpUIN3ALMKM aTOMHBIX opOuTanel yriepoaa. MexaHu3Mbl 00pa3oBaHMs KOBAJICHTHOW CBS3M (OOMEHHBIN U
JTOHOPHO-AaKIENTOPHBIN). THUIBI IEpeKphIBAHUS aATOMHBIX OpOuTanei, 6- u n-cBsizu. OguHapHas, ABOWHAsS U TpoiiHas cBsi3b. CriocoObl pa3phiBa CBA3EH
B MOJIEKYJIaX opraHuueckux BeuiecTs. [loHsATHE 0 CBOOOIHOM pajuKaie, Hykieopuie 1 a1eKTpoduie.

Teopust crpoeHusi opraHuyeckux coenuHeHuil A.M. ByTiepoBa M COBpEMEHHBbIE INPEACTABICHUS O CTPYKType MOJIEKYJ. 3HAYEHHE TEOpUU
CTPOEHHUSI OpPraHMYECKUX COeAMHEHuH. MonekymnspHble M CTpYyKTypHble (opMynbl. CTpykTypHblE (GOPMYINBI pa3iIM4YHBIX BUIOB: pPa3BEpHYTas,
coKpaméHHasi, ckenetHas. M3omepus. Buabl mzomMepun: CTpyKTypHas, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3()(EKTbI B MOJEKYIax OpraHMYECKHX
coeMHeHUH (MHAYKTUBHBIN U Me30MEepHBIN 2P HEKTHI).

[lpencraBnenne o KiIacCU(pUKAIMKA OpraHMYECKUX BemlecTB. lloHsATHE O (yHKIMOHANBHOW Tpymme. ['omonorus. ['omonmormueckue psiibl.
Cuctematuueckas HoMeHki1atypa oprannyeckux coeaunnenuil (IUPAC) u TpuBHanbHble Ha3BaHUS OTIENIBHBIX MTPEJICTABUTENEH.

Oco0eHHOCTH U KJTacCH(PHKAINS OPTraHUIeCKUX peakiuii. OKUCIUTETFHO-BOCCTAHOBUTEIFHBIE PEAKIIUN B OPTaHUIECKONH XUMUH.

OKclepyMEeHTaIbHbIE METO/Ibl U3YUYEHHUS BEUIECTB U MX MPEBPAIEHUI: 03HAaKOMIIEHHE ¢ 00pa3liaMHi OpraHMYeCKUX BEILECTB M MaTepHajaMH Ha
UX OCHOBE, OIBITHI MO MPEBPAILECHNI0 OPTAaHUYECKUX BEIIECTB MPU HarpeBaHuu (IUIaBjIeHUE, OOYIIIMBaHWE U TOPEHUE), KOHCTPYUPOBAHUE MOJEIEH
MOJIEKYJI OPraHUYECKUX BEIIECTB.

YriaeBoaopoabl.

Ankanbl. 'oMonorudeckuii psifi alnkaHoB, o0mmas GopMysia, HOMEHKIATypa U U30Mepusi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYIT
QJIKAHOB, SP3-TMOpUIN3aIMsI AaTOMHBIX OpOuTaneil yriaepoaa, 6-cBsizb. Pu3nyeckue CBOWCTBA AJIKAHOB.

XUMUYECKHME CBOWCTBA QJKAaHOB: pEaKUMW 3aMEUICHMs, W30MEpHU3aluy, JErMApPUpOBaHMs, LMKIW3ALMK, [HUPOJN3a, KPEKHHra,
ropenus. [Ipencrasinenue o MeXaHU3Me peakIUi paJuKaaIbHOTO 3aMEILECHUS.

Haxoxnenue B mpupoje. CriocoObl Moy4eHus U TPUMEHEHNE alTKaHOB.

uknoankanel. OOmas Qopmyna, HoMeHKIaTypa M uzomepuss. OCoOOEHHOCTH CTPOEHHMS M XUMHUYECKUX CBOWCTB MajbIX (LIMKJIONPOIAH,
IMKJIOO0YTaH) U OOBIYHBIX (LIUKJIOMEHTAH, IUKJIOTEKCAaH) HUKIOaIKaHOB. CIocoObI MOYYeHHS M MPUMEHEHUE ITUKIIOAIKAHOB.

Ankensl. ['omonoruueckuil psj ankeHos, o0mmas (GopMyina, HOMEHKIATypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT AJIKEHOB, Sp*-
ruOpuIu3aIyst aTOMHBIX OpOHTaNIel yriaepona, 6- U m-csizu. CTpyKTypHasi U reoMeTpudeckas (Iuc-TpaHc-) nzomepus. Duzndeckre CBOHCTBA alIKEHOB.
XVMMHYECKHE CBOMCTBA: PEAaKLUM MPUCOCIAMHEHHUS, 3aMELIEHUS B O-MIOJIO)KEHUE TP ABOWHOM CBA3M, MOIMMEpU3alMu U okuciaeHus. IIpasuio
MapkoBHHKOBa. KauecTBEHHBIE peakiiy Ha IBOMHYIO CBsI3b. CIIOCOOBI OJTYYEHHUS U IPUMEHEHUE aJIKEHOB.




Ankaauensl. Knaccuduxamnus ankaaueHoB (CONMpsKEHHBIC, W30JHUPOBAHHBIC, KyMyauposanusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHHUS H
XMUMHUYECKHX CBOMCTB COTPSKEHHBIX AUEHOB, 1,2- 1 1,4-ipucoennnenne. [lomumepuzanus conpsykEHHBIX JUeHOB. CIIOCOOBI MOTyYeHUs 1 TPUMEHEHHE
aJIKaINEeHOB.

Ankusbl. ['oMoorudeckuii psi aJKUHOB, 00mIast GopMmyIia, HOMEHKIATypa U U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIT
QJIKMHOB, Sp-THOpHIM3allisl aTOMHBIX opOuTaneil yriaepona. dusnyeckue CBONCTBA AJIKMHOB. XMMHUECKHE CBOMCTBA: peakUUH MPUCOECTUHEHMS,
IVMEpHU3allid ¥ TPUMEPHU3AINH, OKUCICHHs. KUCIOTHRIE CBOMCTBAa alKWHOB, MMEIOUIMX KOHIIEBYIO TPOIMHYIO CBs3b. KaduecTBEeHHBIE peakmuy Ha
TpoOitHYy10 CBs3b. CHIOCOOBI MOTyYeHUS U IPUMEHEHUE AJIKUHOB.

ApomaThdecKkue YriieBOAOpOabl (apeHbl). ['oMosoruvyeckuid psim apeHoB, oOmias (opmysia, HOMEHKJIATYypa W HW30MEpHUsA. DJIEKTPOHHOE W
IIPOCTPAaHCTBEHHOE CTPOCHHE MOJIEKyNbl OeH3ona. Pu3nmyeckue CBOWCTBA apeHOB. XMMHUUYECKHE CBOHCTBA O€H30J7a M €ro IOMOJIOTOB: PEAKIMU
3aMeleHus B OEH30JIbHOM KOJIbLIE W YIJIEBOJOPOAHOM pajuKalle, PeaKlMHU MPUCOETUHEHUs, OKUCIEHHEe ToMoioroB Oensona. IIpeacrasinenue o0
OPHEHTHUPYIOILEM JCHCTBUU 3aMeCTUTENeH B OCH30JbHOM KOJIbLIE Ha TpUMeEpe ANKUIIBHBIX PaJUKajoB, KAPOOKCUIBHOM, THAPOKCHIBHON, aMHHO- U
HUTPOTPYIIIbI, aTOMOB TajoreHoB. OCOOEHHOCTH XMMHUYECKUX CBOMCTB cTHpousa. [lomumepusanus ctuposa. CrocoObl MOJNydYeHUs U MPUMEHEHHE
apOMaTUYECKHX YTIEBOAOPOIOB.

[Ipuponusiii ra3. IlomytHeie HedTsHbIe Ta3bl. HedTh m €€ mpoucxoxnaenue. KameHHBI yroib W MPOAYKTHI €ro mnepepadorku. CrocoObl
nepepaboTKH HePTH: IePErOHKa, KPEKUHT (TEPMUUYECKHUH, KaTAIUTHUECKHIT), pudopMHHT, uposiu3. IIpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHUE B
MIPOMBIIIJICHHOCTH U B OBITY.

I'eHeTnueckas CBsI3b MEXKAY Pa3IMYHBIMH KJIACCAMH YIJIEBOJIOPOJIOB.

DNEeKTPOHHOE CTpOCHHE raJIOreHIIPOU3BOTHBIX YIJIEBOJIOPO/IOB. Peakuun 3aMelleHus rajioreHa Ha
THJIPOKCOTPYIIILY, HUTPOTPYIILY, IMAHOTPYIITY, aMUHOrpyniry. JleificTBue Ha TaJOreHIPOM3BOJHBIE BOJHOTO W CIHMPTOBOIO pacTBOpa HIETIOYH.
B3aumopeiicTBue quranoreHajakaHOB ¢ MarHueM M HMHKOM. [IoHsITHE 0 MeTauI0OpraHuYecKuX COeAMHEeHUAX. Vcrnonb30BaHne rajJoreHIporu3BOAHbBIX
YIII€BOAOPOAOB B OBITY, TEXHUKE U NIPH CUHTE3€ OPraHMYECKHX BEIECTB.

DKCIepUMEHTANbHbIE METObl M3YYEHHs BEIIECTB M WX MPEBpalIeHUH: u3yuyeHue (U3MUECKUX CBOMCTB YIIIEBOAOPOJOB (PaCTBOPUMOCTD),
KayeCTBEHHBIX DPEaKIUi YIIIEBOJOPOIOB PAa3IMYHBIX KiIaccoB (oOeciBeurBaHWE OpPOMHOM WIIM HMOJHOW BOJBI, pacTBOpa IE€pPMaHTaHaTa Kajus,
B3aMMO/JICHCTBUE alleTUJIeHAa C aMMHAYHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE OOHapyeHHe Yriiepojia U BOAOPOJa B OPraHWYECKHX
BEIIECTBaX, MMOJyYCHNUE ITHIICHA U U3YYEHHE €r0 CBOWCTB, O3HAKOMIIEHHE C KoJuteKuusaMu «HedTe» n «Yroaby, ¢ o0pa3aMu racTMacc, KayuyyKoB U
PE3UHBI, MOJIETUPOBAHUE MOJIEKYJT YIIIEBOJOPOIOB U TaJOreHIPON3BOAHBIX YTIEBOIOPOIOB.

Kucnoponaconep:xamme oprannyeckue coeiuHeHH.

[IpenensHble 0 JHOATOMHBIE CIUPTHI. CTpOeHUE MOJIEKY (Ha MpUMepe METaHoJa U 3TaHoja). [ 'oMonorndeckuit psz, oduas popmyna, H3o0MepHs,
HOMEHKJIaTypa U Kiaccudukanms. Ouzndeckre CBOWCTBA MPEACTbHBIX OJHOATOMHBIX CIHPTOB. BOZOPOAHBIE CBS3M MEXIYy MOJEKYJaMH CITHPTOB.
XUMHUECKHE CBOMCTBA: PEAKLIMU 3aMEIleHHs, JAEeTHaApaTalui, OKHCICHHs, B3aUMOJECHCTBHE C OPraHWYECKMMH M HEOPraHMYECKUMHU KHCIOTaMH.
KayecTBeHHast peakiiusi Ha OJHOATOMHBIE CITUPTHL. J[eHCTBHE ATaHONa W METaHOJAa Ha OpraHu3M 4denoBeka. CrocoObl MONydeHHs W TPUMEHEHHE
OJTHOATOMHBIX CITUPTOB.

[IpocTsie adupsl, HOMeHKIaTypa U n3oMepus. OCOOEHHOCTH PU3NYECKUX U XUMUYECKUX CBOMCTB.




MHoOroaroMHble CHOUPTHI — 3TUJICHIVIMKOJIb U TNHIEpUH. PU3MUECKHEe W XMMHUYECKHE CBOMCTBA: PEAKLIMU 3aMEIICHHS, B3aHUMOJECUCTBHE C
OpraHMYECKUMHU U HEOPraHMYECKHMMH KHCIOTaMM, KayeCTBEHHAs PEaklusi Ha MHOTOaTOMHbIe cHUpThl. [IpencraBieHue o MeXaHU3ME pEaKIMi
HYyKJIeo(uiIbHOTO 3ameneHus. JlelficTBue Ha opraHu3M yenoBeka. CriocoObl NOTy4YeHUs ¥ MPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CtpoeHHEe MOJEKYJbl, B3aUMHOE BIMSHHME TUAPOKCOTpYyHnbl U OeH3oibHOro siapa. dusmueckue cpoiicTtBa (peHosna. OcobeHHOCTH
XMMHUYECKHX CBOWCTB ¢eHona. KadectBeHHble peakumu Ha (enon. TokcuunocTs ¢eHona. CrnocoObl TOMydYeHUS U NpUMEHEeHue (¢eHoa.
®denondopmanbIeruiHas cMoJa.

KapOoHunpHbIE COETUHEHUS — AJIBJETUABI M KETOHBL. DJEKTPOHHOE CTPOCHHE KapOOHWIBHOM Tpymmbl. ['oMojoruueckue psjibl aabAeruioB U
KETOHOB, 001mas popMyiia, n3o0Mepust 1 HOMEHKIaTypa. Ou3ndeckne CBOMCTBA albIETHAOB M KETOHOB. XMMHUYECKHUE CBOWCTBA aJIbJIETHAOB M KETOHOB:
peakimu npucoeauHeHus. OKUCIeHNE albIeTU0B, KAUeCTBEHHbIE pEaKIMK Ha ajabaerupl. CiocoObI HOTY4YEHHUS U IPUMEHEHHE aIbIETHI0B M KETOHOB.

OAHOOCHOBHBIE MpefesibHble KapOOHOBbIE KUCIOTHL. OCOOEHHOCTH CTPOEHHUS MOJEKYJl KapOOHOBBIX KUCIOT. M3omepus W HOMEHKIATypa.
dusnyeckue CBOMCTBAa OJTHOOCHOBHBIX MPEAETIbHBIX KapOOHOBBIX KUCIOT. BOogopoaHbIe CBA3HM MEXy MOJIEKyJIaMH KapOOHOBBIX KHCIOT. XUMUYECKUE
CBOMCTBA: KHCJIOTHBIC CBOMCTBA, peaKius ATEpUPUKAINHN, PEAKIIMU C YYaCTHEM YTJIEBOJAOPOJHOrO paaukaia. OCoOOCHHOCTH CBOMCTB MYypaBbHHOMU
KUCIOTHL. [loHSATHE O TPOM3BOJIHBIX KapOOHOBBIX KHUCIOT — CIIOXKHBIX 3(pupax. MHoroobpaszue KapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOWCTB
HeMnpeeabHbIX U apOMaTUYECKUX KapOOHOBBIX KUCIIOT, JUKAPOOHOBBIX KUCIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBurenu BeICIIUX KapOOHOBBIX
KUCJIOT: CTEapUHOBasA, TAIbMUTUHOBAS, OJICUHOBAS, IUHOIE6AS, TUHOAEH06as KUCTOThl. CIIOCOOBI MOMy4YeHUsI U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢gupsl. 'omonorudeckuii ps, odmas Gopmyna, usoMmepus 1 HoMeHKIaTypa. Ou3nueckue 1 XMMUYEeCKUE CBOMCTBA: THPOIIN3 B KUCIOM
Y LIEJIOYHOM cperie.

Kupel. Ctpoenue, pusnyeckne W XMMHUYECKHE CBOWCTBA YXUPOB: THAPOJIU3 B KUCIOW W ImesnodyHor cpene. OCOOEHHOCTH CBOWCTB KHPOB,
COJIEprKallMX OCTATKH HEIIPENEIbHBIX JKUPHBIX KUCIOT. JKupsl B pupose.

MbLu1a Kak COJTM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OOmast  xapakTepucTuka yrieBojoB. Kiaccupukamus yrieBomoB (MOHO-, JAM- U ToJHcaxapuabl). MoHOcaxapuabl: TIOKO3a,
bpykTo3a, ranakrosa, pubo3a, ne3okcuprbos3a. dusznyeckue CBONCTBAa W HaxoxkaeHHe B npupoae. DorocuHres3. XUMHUYECKHE CBOWCTBA TIIOKO3bI:
peakuuMu C Y4acTHEM CHUPTOBBIX M albJETMJHON TIpyll, CIUPTOBOE M MOJOYHOKHCIIOE OpokeHue. IlpuMeHeHue TIiOKO3bl, €€ 3HaueHue B
KU3HENIEATEIIbHOCTH OpraHu3Ma. Jlucaxapuapl: caxapo3a, MallbTO3a U JaKTOo3a. BocCTaHaBIMBAWOIIME W HEBOCCTAHABIMBAIOIIME AUCAXAPUIBI.
I'unponu3 nucaxapunoB. Haxoxnenue B mpupoje u npumeHeHue. [lonmmcaxapuipl: Kpaxmai, IVIMKOTEH U Leuitoso03a. CTpoeHHe MaKpOMOJIEKYI
KpaxMaja, IIIMKOT€Ha W 1eJUTr0I03bl. Dr3nueckue CBOICTBA Kpaxmasla M LIEJUTI0JI03bl. XMMUYECKHE CBOMCTBA Kpaxmasa: TMAPOJIU3, KaueCTBEHHAas
peakuusi ¢ HoJoM. XMMHUYECKHE CBOWCTBA LIE€JUTIOJIO3b: THUPOIN3, MoJlydeHue 3(rupoB 1esoa03bl. [IoHsTHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
alleTaTHBIN MIENK).

OKCHepUMEHTAIbHbIE METO/Ibl M3YUEHHs BEUIECTB M UX MPEBPAIllEHUI: paCTBOPUMOCTD Pa3IMYHbIX CIIUPTOB B BOJE, B3aUMO/IEHCTBHE 3TaHOJIA C
HaTpUEM, OKHCIIEHUE ITUIIOBOTO CIIMPTA B aJIbJIET U] Ha PaCKaJIEHHOM METHON ITPOBOJIOKE, OKUCIIEHUE STHIIOBOTO CITUPTA AUXPOMATOM KaiHs (BO3MOKHO
HCIOJIb30BaHUE BHJIEOMATEpUAIOB), KAUECTBEHHbIE pEaKlMU Ha anbJeruibl (¢ ruapokcuiom auammuncepeodpa(l) u rugpoxcugom meau(ll)), peakuus
rnunepuHa ¢ ruapokcugoM Meau(Il), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOJIEHCTBHE pacTBOpa TIIIOKO3bl C THIAPOKCHUIIOM
meau(Il), B3aumMoneiicTBue Kpaxmana C HMOJIOM, PELIEHUE SKCIEPUMEHTAJbHBIX 3a1ad mo Temam «CrnupThel U (eHosb», «KapOoHOBBIE KHCIIOTHI.
CrnoxHble 3GUpbI».




A3oTcoaep:kamye OpraHnyecKue CoOeJUHEeHUsl.

AMWHBI — OpraHudYecKkre IMpOW3BOJHBIE amMMuaka. Knmaccudukanus aMuHOB: anmmdaTudecKue W apoMaTHYeCKHe; NMEepPBHYHBIE, BTOPHUYHBIC U
TpetuuHble. CTpoeHue MoJieKys, o0mas ¢popmynia, U30MepUs, HOMEHKIATypa 1 (U3ndecKre CBONCTBA. XMMUYECKOE CBOIMCTBA amu(paTUYECKIX aMHHOB:
OCHOBHBIE CBOMCTBA, AJIKUJIMPOBAHUE, B3aUMOICHCTBUE MIEPBUYHBIX AMUHOB C a30TUCTOM KHCI0TON. COU aIKUJIaMMOHHS.

AHWIMH — IpeICcTaBUTENb aMUHOB apoMarhyeckoro psaa. CrpoeHne aHwiuHa. B3auMmHOE BIMSHME IpyNI aTOMOB B MOJIEKYJIE aHWIMHA.
Oco0eHHOCTH XMMUYECKUX CBOMCTB aHmIMHA. KadecTBeHHble peakuuu Ha aHWIMH. CriocoObl MOJSydyeHUs U NpUMEHeHue aln(aTHudecKuX aMUHOB.
[Tony4yeHne aHUIMHA U3 HUTPOOEH30Ia.

Amunokucnotel. Homenkmatypa u wuzomepusi. OTaenbHble TPEACTABUTENN (-aMUHOKHUCIIOT: TJIMLUH, anaHuH. OU3ndeckue CBOMCTBa
aMHHOKHUCIIOT. XMMHUYECKHE CBOWCTBA AMHUHOKHCIOT KakK aM(OTEpPHBIX OpPraHUYECKUX COEAMHEHHUH, peakuus MOJMKOHIEHCAluH, o0pa3oBaHue
IENTUIHON CBS3H. bruosornyeckoe 3HaueHne aMMHOKACIOT. CHHTE3 M THAPOJIN3 IENTUIOB.

benku xak mpupogHble noiaumepsl. IlepBudnas, BTOpHYHAs M TpeTHYHAs CTPYKTypa OENKOB. XUMHUYECKHME CBOWCTBA OEJIKOB: THAPOIIU3,
JI€HaTypalys, Ka4UeCTBEHHbIE peaKMK Ha OeJIKH.

OKcliepyMEHTAIbHbIE METOJIbl U3YYCHMs BEIIECTB M MX NPEBPALICHUN: PACTBOPEHUE OCNIKOB B BOJIE, JIEHATypalus OCJIKOB NPU HAarpeBaHHH,
L[BETHBIE PEAKIIMM Ha OEJIKH, pelleHHE HKCIEPUMEHTAIBHBIX 3a7au 10 TeMaM «A30TcoleprKalllue OpraHudeckue coeAuHeHus» U «Pacrno3HaBaHue
OPraHUYECKUX COECUHEHUIN.

BbicOKOMOJIEKYISIPHbIE COCAUHEHHUS.

OCHOBHBIE TIOHATUSI XMMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED, IOJUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb NOJMMEPHU3aLluH, CPEIHsS
MOJIEKYJIsIpHas Macca. OCHOBHBIE METO/IbI CHHTE3a BEHICOKOMOJIEKYJISIPHBIX COCIMHEHUH — MTOJIMMEPHU3aLUs U MIOJTMKOHICHCALU.

[lonmumepusle matepuansl. [InmacTtmacchl  (IIOJMATWIEH, TOJMIIPONMIIEH, IOJMBUHWIXJIOPUI, IOJUCTUPOJ, IOJIUMETHIMETAKpUIIAT,
HOJMKapOOHATHI, MOJIMATUIICHTEepedTanar). Y TUIn3aus 1 nepepadoTka IacTuKa.

DnacToMephl: HaTYpaJIbHbIM KaydyK, CHHTETHYECKHE KaydyKkH (OyTaleHOBBIH, XJIOPOIPEHOBBIN, N30IPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BosokHa: HaTypanbpHbIe (XJIONOK, IEPCTh, MENK), HCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[NonmmMeps! ciennanbHOTO Ha3HAYCHUS (Te(II0H, KeBIap, HJIEKTPOIPOBOISAIINE TOJMMEPHI, OHOpasaraeMple IOJIUMEPHI).

OKcliepyMEHTaIbHbIE METO/Ibl M3YYEHUS BELIECTB M UX MPEBPALICHUIN: O3HAKOMIIEHHE ¢ 00pa3liaMu MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH,
IIJIACTMACC, KAy4yKOB, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «Pacro3HaBaHue IIaCTMAacC U BOJIOKOH».

Pacuérnble 3a1aun.

Haxoxnenue mMonexyaspHOW (opMysbl OpraHMYECKOro COEJMHEHHUS 10 MACCOBBIM JOJSIM 3JIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HAXOXJIECHUE
MOJIEKYJISIPHOM (hOPMYJIBI OpraHUYECKOI0 COeAMHEHUs o Macce (00BEMY) IPOYKTOB CrOpaHUsl, IO KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peakuuy W/WIM MCXOJHBIX BEIECTB, YCTAHOBJIEHHE CTPYKTYpPHOH (hOpPMYIJIbI OPraHMYECKOIro BEIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WIH
CIIOCOOOB MOJTyYEeHHUs, ONIPEEIIEHUE JIOJU BBIX0/1a IPOAYKTA PEAKIIMU OT TEOPETUUECKHU BO3MOXKHOTO.

MeXnpeaAMETHBIE CBS3H.

Peanuzanus MeXnpeaMETHBIX CBA3eW MpU M3Y4YEHUHM opraHudeckoi xumuu B 10 Kiacce oCyLIECTBISETCS depe3 MCIOIb30BaHHME KaK OOIIMX
€CTECTBEHHO-HAYUYHBIX IMOHATHN, TaK U MMOHATHN, IPUHATHIX B OTAEJIBHBIX IPEIMETAaX €CTECTBEHHO-HAYYHOI'O [IUKJIA.




OOu1e ecTecTBEHHO-HAyYHbIE MOHSTHS: SIBICHUE, HAYUHBIA (akT, TUIIOTE3a, TEOpPHs, 3aKOH, aHaJIU3, CUHTE3, KIacCU(pHUKaIHs, HaOI0CHHE,
U3MEPEHUE, SKCIIEPUMEHT, MOJIEb, MOJEIUPOBAHHUE.

®dusnka: MaTepusi, aToM, 3JIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTUYECKUl YPOBEHb, BEILECTBO, TEJIO, 00BbEM, arperaTHoOe COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETNUUHBI, €IUHUIIBI U3MEPEHHSI, CKOPOCTh, SHEPTUs, Macca.

buonorus: kierka, opraHusM, 3KocucTema, Ouocdepa, MeTaOoIu3M, HACIEICTBEHHOCTb, ABTOTPO(MHBIA M TreTepoTpO(HBIA THUI MUTAHUS,
Opo’xkeHue, POTOCUHTE3, IbIXaHUE, OCJKH, YTIEBOIbI, KUPbI, HYKJIEMHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: none3Hble HCKONaeMble, TOILIUBO.

TexHOMOrus: MUILEBbIE MPOIYKTHI, OCHOBBI PALIMOHAIBHOIO MUTAaHUs, MOIOIIHAE CPEACTBA, MATEpUabl U3 MCKYCCTBEHHBIX M CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC

OBIAS N HEOPTAHUYECKAS XUMUAS

Teopernyeckue 0OCHOBbI XMMHUHU.

Atom. CocTaB aTOMHBIX sifiep. XuMuueckuid aneMeHT. M3otomnbl. CTpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YUCIIA. DHEPreTUIECKHE
YPOBHH M TIOAYPOBHHU. ATOMHBIC opOuTanu. Kinaccudukamms XuMHIECKUX 3JIEMEHTOB (S-, P-, d-, f-anemenTsr). PactipeiencHue 31eKTPOHOB 110 AaTOMHBIM
opouTansIM. DJIEKTPOHHBIE KOHPUTYpaIlUU aTOMOB AJIEMEHTOB MEPBOT0—YETBEPTOTO MEPHUOIOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHHH, JIEKTPOHHBIE
KOH(UTypali HOHOB. DJIEKTPOOTPULIATEIBHOCTD.

[lepunonnueckuii 3akon u [leproanueckas cucreMa xumuueckux snemeHToB .M. MenneneeBa. CBsi3b nepruoanyeckoro 3akona u [lepuoanueckoit
CHUCTEMBl XUMHUYECKHX DJIEMEHTOB C COBPEMEHHON TEOpHEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XHMHUYECKHX DJIEMEHTOB M
00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX BEIIECTB [0 TPYIIaM U epuoaM. 3HaueHue nepuoandeckoro 3akona [1.11. Menneneesa.

Xumuueckas CBs3b. BHIbl XUMHUUYECKOW CBSA3U: KOBAJICHTHAS, HIOHHAS, METa/NIMYecKast. MexaHn3Mbl 00pa3oBaHus KOBAJIEHTHOM CBSI31: OOMEHHBII
Y IOHOPHO-aKLENTOPHBIA. DHEprus v JyinHa cBsi3u. [lonspHOCTh, HAaNIPaBIEHHOCTH U HACKIILIAEMOCTh KOBaJEHTHOU cBsi3u. KpaTHbie cBsi3u. Bonopoanas
CBSI3b. MEXMOJIEKYIISIPHBIE B3aUMOJICUCTBUA.

BanieHTHOCTh U BaJ€eHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b AJIEKTPOHHOM CTPYKTYPblI MOJIEKYJ C UX F€OMETPHUUECKUM CTPOCHHEM (Ha MpuUMepe
COCIMHEHUH 2JIEMEHTOB BTOPOTO IEPUO/IA).

[IpencraBieHre 0 KOMIUICKCHBIX coenuHeHUsX. CocTaB KOMIUIEKCHOTO HOHA: KOMILIEKCOOOpa30BaTelb, JUTaHbl. 3HAYEHHWE KOMILIEKCHBIX
coequueHuil. [TonsiTue 0 KOOPAMHALMOHHOW XUMUH.

BemiectBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHS. THIIBI KPUCTAIUIMYECKHUX PEHIETOK (CTPYKTYP) M CBOMCTBA BEILIECTB.

[Tonsitne o aucnepcHbIX cuctemax. MctuHHBIE pacTBOpHL [IpencraBieHne o KOUIOMIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIUH
pacTBOpPOB: MaccoBas JOJIsI BEILIECTBA B PacTBOpE, MOJSpHAs KOHUEHTpauus. HachlllleHHbIE W HEHACBILIEHHBIE PACTBOPBI, PACTBOPUMOCTb.
Kpucrannoruapatsr.



Krnaccugukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BELIECTB. T pUBUAIbHBIC Ha3BAHUS OTIENbHBIX MPEICTABUTEICH HEOPTaHMYECKUX BEIIECTB.

Knaccugukanus XuMU4ecKuX peakiuil B HEOPraHU4eCKOW U OpraHMYecKON XMMHUHU. 3aKOH COXPAaHEHHs MAacChl BELIECTB; 3aKOH COXPAHEHHUS U
MpeBpaIeHU YPHEPTUU TPU XUMHUECKHX peakiusaX. TemnoBsie 3 (HeKThl XUMUYECKUX peakiuil. TepMOoXUMHUecKe YpaBHEHUSI.

CKopocTh XMMHUYECKOM peakliy, €€ 3aBUCUMOCTD OT Pa3INyHbIX ()aKTOpoB. 'OMOreHHbIE U reTeporeHHble peakiuy. Katanus u KaTaau3aTopsl.

OOpaTtumMble U HEOOpaTUMBbIe peakMU. XUMHUUYeckoe paBHOBecue. KoHCTaHTa XUMHUECKOro paBHOBecus. PakTOpbl, BIUSIOIINE HA MOJOKEHHE
XUMHUYECKOTI0 PABHOBECHS: TEMIIEPATypa, 1aBJI€HUE U KOHLIEHTPALUK BEUIECTB, yyacTBYIOMUX B peakuuu. [Ipunnun Jle [laTtense.

OnexTponutuyeckass auccoumanus. CuibHble W cinalble 3eKTpoiauThl. CreneHb auccouuanuu. Cpena BOJHBIX pPacTBOPOB: KUCIIOTHAs,
HeWTpanbHasi, menouHas. Bomopoanerii nokasarens (pH) pactBopa. ['maponms coneit. Peakimu nonnoro oomeHa.

OxunCANTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okuciaeHus. OKUCIUTENb U BOCCTAaHOBUTEND. [Iponiecchl OKUCIEHUS U BOCCTaHOBIICHUS.
Baxueiiime OKUCIUTENN U BOCCTAHOBHUTEIM. METO/1 3JIEKTPOHHOTO OajiaHca. DJIEKTPOJIU3 paCTBOPOB U PACIIABOB BEIIIECTB.

OKCIEpUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEUIECTB M X NPEBPALICHUN: pa3IoKEHUE NEPOKCHA BOJIOPO/Ia B IPUCYTCTBUM KaTalIU3aToOpa, MOJEIH
KPUCTAJIMYECKUX PEIIETOK, MPOBEJIEHNUE peaKlUi HOHHOTO 0OMEHa, OIpeJIeJIeHUE CPellbl pAaCTBOPOB C IMOMOILBI0O UHIUKATOPOB, U3YYEHHUE BIUSHUS
pa3MYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKLMHU U MOJOKEHUE XUMUYECKOTO paBHOBECHSI.

Heopranunyeckasi xumusi.

[lonoxenune HemeramnoB B llepuoamueckoil cucreme xumuyeckux saementoB J[.M. MenneneeBa M OCOOEHHOCTH CTPOCHHUS HMX aTOMOB.
dusznueckre cBOMCTBAa HEMETAIIOB. AJIJIOTPOIUS HEMETAIIOB (Ha IpUMEpE KUCIOpoaa, cepbl, pochopa u yriepoaa).

Bonopon. Ilonydyenue, ¢u3mueckue M XMMHUYECKHE CBOMCTBA: pEAaKIMM C METAJUIAMH W HEMETaulaMH, BOCCTAHOBHUTEJIbHBIC CBOWCTBA.
I'mapuael. TorIMBHBIE 3JIEMEHTHI.

lanorensl. HaxoxknaeHue B mpupone, CHOCOOBI MONy4deHHs, (U3NYECKHEe W XHMHYEeCKHe cBoiicTBa. ['amoreHoBomoponsl. Baxueiimme
KHCIIOpOJICOIepIKAIllME COSANMHEHUs TanoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOJTY4YEeHUs TaJloreHoB. [IpuMeHeHHe rajJoreHoB U uX
COCIMHEHUM.

Kucnopon, o3oH. JlabopaTopHble ¥ MPOMBINIIEHHbIE CIIOCOOBI MONydeHus: kuciaopona. dusnueckne U XMMUYECKHE CBONCTBA U MPUMEHEHUE
KHCII0po/ia U 030HA. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxxnenue B mpupojie, crnocoObl monydeHus, puandyeckue U xumuueckue cpoictBa. CepoBogopon, cyiabduasl. Okcun cepsi(IV), okcua
cepbl(VI). Cepnuctas u cepHast KUCIAOTHI U X coyii. OCOOEHHOCTH CBOMCTB CEPHOU KUCIOTHL. [[puMeneHue ceprl U €€ coeAMHEHUI.

A3oT. Haxoxaenue B mpupoje, crnocoObl monyueHus, Gpu3ndeckue U XuMU4eckue cBOMCTBA. AMMHAK, HUTpUAbL. OKCHABI a30Ta. A30THCTas U
a30THAasi KUCJIOTHI U UX coiii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHune a3oTa u ero coefuHeHU. A30THbIE YIOOpEHMS.

®ocdop. Haxoxnenue B npupoje, cnocoObl MosydeHus, gusnueckue m xumudeckue cpoiictBa. Pochuasl u pochun. Oxcuasl docdopa,
dbochopnas kucnota u e€ conu. [Ipumenenue pocdopa u ero coenunennii. DochopHsie y1oOpeHHs.

VYraepon, HaxokAeHUE B Mpupoje. AJUIOTponHble Moau¢ukaiuy. PU3nueckue ¥ XMMHUYECKHE CBOWCTBA MPOCTBHIX BEIIECTB, 00OpPa30BaHHBIX
yraeponoM. Okcua yrinepoaa(ll), okcun yrmepona(IV), yronbHas kuciotra u €€ coiqu. AKTHUBUPOBAaHHBIN yroib, afcopOuus. Dymiaepensl, rpadeH,
yriepoHble HAaHOTPYOKH. [IprMeHeHe MPOCTHIX BEIIEeCTB, 00pa30BaHHbIX YIIIEPOAOM, U €r0 COeTUHEHHH.

Kpemuuii. Haxoxnenue B npupoje, cnocodbl moiyueHusi, pusnueckue U xumudyeckue cpoiictBa. Okcua kpemHusi(1V), kpemHueBast KucoTa,
cuiukatsl. [Ipumenenne kpeMHus u ero coeAnHeHU. CTeKI10, ero nojy4eHue, BUbl CTEKIIA.




[Tonosxxenne MetannoB B [lepuoanueckoit cucteMe XUMUYECKUX 371eMEHTOB. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JI0YeK aTOMOB METAIIIOB.
OO6mme pusznueckue cBOMCTBa MeTaoB. [I[puMeHeHne MeTaioB B ObITY U TeXHUKE. CIIJIaBbl METAJIOB.

DNEKTPOXUMHYECKH psii  HampsokeHuil MertammoB. OOmme cnocoObl TMOJMYYeHHs METalIOB: THUAPOMETAITYPTHs, THPOMETAILTyprus,
anekTpomeTautyprus. [lonstue o koppo3uu metamioB. CriocoObl 3aIIUTEL OT KOPPO3UH.

O6mas xapaktepuctuka MetamioB [A-rpynmsl [leprogudeckoii cucTeMbl XUMUYECKUX dJeMeHTOB. HaTpuii u kanuii: monmyuenue, Gpu3ndeckue u
XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEMIECTB U UX COCTUHECHUN.

O6mas xapakrepuctuka MmeTaioB [IA-rpynmsl [Teproaudeckoii CHCTEMbI XUMHUYECKHUX SJIEMEHTOB. MarHuii ¥ Kalbluii: oTy4eHne, GU3ndecKue
1 XMMUYECKHE CBOWCTBA, MPUMEHEHHE MPOCTHIX BEMICCTB U UX coequHeHNH. JKECTKOCTh BOABI M CITOCOOBI €€ yCTpaHEHHS.

ANOMUHMI: TIonyYeHue, PU3NYECKUEe U XUMUYECKHUE CBOMCTBA, MPUMEHEHHE MPOCTOTO BEIIECTBA M €r0 COoeqUHEHH. AM(OTEpHBIE CBOMCTBA
OKCHJIa U THIPOKCH]IA AIIFOMUHHUSL, THIPOKCOKOMIUIEKCHI aTFOMUHUS.

OO01mas xapakTepucTuka MeTauioB mo6ounsix noarpym (b-rpymnm) [leproaudeckoii CUCTEMBI XUMHUYECKUX SJIEMEHTOB.

dusnueckrue U XMMUYECKHE CBOMCTBA Xpoma U ero coemuHeHwit. Oxcuabl U ruapokcuabl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatel u
JIUXPOMATHI, UX OKUCITUTENbHBIC CBOMCTBA. [loydeHre u mpuMeHeHUe XpoMma.

dusznueckue U XMMUYECKHE CBOIMCTBA MapraHiia u ero coenuHeHuil. Baxxueimue coenunennst mapranmna(ll), mapranma(IV), mapranna(VI) u
mapranua( VII). [lepmanranat kanusi, €ro OKMCINUTENBHBIE CBOWCTBA.

dusznueckue U XMMHYECKHE CBOMCTBA jkele3a W ero coeauHeHuid. Oxcuawl, Tapokcuanl U conu kenesa(ll) u sxemeza(Ill). Iomydyenue u
IIPUMEHEHHUE XKeJle3a U €0 CIIABOB.

duznyeckue U XMMUYECKHE CBONCTBA Meu U e€ coennHeHui. [lonyyenue u npuMeHeHne Meu U e€ COeAMHEHU.

[uuk: nmomydyenue, GU3NUECKHEC W XUMUYECKUE CBOMCTBA. AMDOTEpHBIC CBOWCTBA OKCHAA M THAPOKCHIA IIUHKA, THAPOKCOKOMIUICKCHI IIMHKA.
[IpuMeHeHre IMHKA U €T0 COSIMHEHUH.

OKCTIepUMEHTAIBHBIC METOJIbI H3YICHHSI BEIIECTB U UX IIPEBPAIICHUN: U3YYCHHE 00pa3Il0B HEMETAJUIOB, TOPeHHE cephl, pocopa, xere3a, MarHus
B KHCJOpOJE, M3Y4YeHHE KOJUJIEKIUU «MeTaibl M CIUIaBbl», B3aWMOJAEHMCTBHE MHIENOYHBIX M MIETIOYHO3EMENIbHBIX METAIJIOB C BOJOW (BO3MOKHO
HCIIOJIb30BaHUE BUACOMATEPUAIIOB), B3AMMOICHCTBHE IIMHKA U JKeJie3a C PACTBOPAMHU KUCJIOT U IIEJI0UeH, KAYeCTBEHHBIE PEAKI[MU Ha HEOPTaHU YECKHE
aHUOHBI, KAaTHOH BOAOPOJIa U KaTHOHBI METAJUIOB, B3aMMOJIEHCTBIE TUIPOKCUIOB ATIOMUHUS U IIUHKA C PACTBOPAMHU KUCJIOT U IIEJIOYEH, pelieHne
AKCIIEPUMEHTANLHBIX 3a/1a4 110 TeMaM «I amorens», «Cepa u e€ coemuHeHus», «A30T U (hochop U uX coeAMHEHUs», «METaIUTBI TTIABHBIX MTOATPYIII,
«MeTtansl MOOOYHBIX MOATPYIID.

XUMHUS U )KU3Hb.

Ponp xumum B oOecre4eHHH YCTOWYMBOTO pa3BUTHs ueioBeuecTBa. [IOHSATHE O HaydyHBIX METOJaX TMO3HAHHMS M METOJOJIOTHH HAay4YHOTO
uccieaoBaHusi. HayuHble MpUHIIMIBI OPraHU3alUd XUMUYECKOTO MPOM3BOJCTBA. [IpOMBINIUIEHHBIE CITOCOOBI TOJYYeHHUS] BaKHEUIIUX BEIIECTB (Ha
pUMepe MPOU3BOICTBA AMMHAKa, CEPHOM KUCTIOTHI, MeTaHoa). [I[poMbITIIeHHBIE CTIOCOOBI MOTyYEHHUS METAJNIOB U CIJIABOB. XUMUYECKOE 3arpsi3HEHHE
OKPY’KaIoIIeH CpeIbl U ero nocieacTBus. Poiab xumuu B 00ecrieueHnH SHEPreTHIECKOM 0€301MacHOCTH.

Xumusi U 340poBbe uenoBeka. JlekapcTBeHHbIe cpencTBa. [IpaBuna MCmonb30BaHUS JIEKAPCTBEHHBIX MpenapatoB. Poilb XUMUU B pa3BUTHU
METUIHEIL.

XUMUS TUIINA: OCHOBHBIE KOMITOHEHTHI, MMUIIEBLIE 100aBKU. Poih XuMuu B 00ecrieueHnH MHIIEBOI 0€30MaCHOCTH.




Kocmernueckne u mapdromepHbie cpeactBa. beiroBas xumus. [IpaBmia 0e30MacHOTO HCIONB30BAHMUS TpENapatoB OBITOBOW XWMHUHU B
MMOBCEIHEBHOM KU3HH.

XUMUS B CTPOUTENLCTBE: BaXKHEHIIINE CTPOUTENbHBIE MaTepHalbl (LIEMEHT, OETOH).

XuMHsI B CEBCKOM X035icTBe. OpraHndecKue 1 MUHEPATbHBIC YIOOpEHHMS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHAallbl, KPACKH, CTEKIJIO, KepaMuKa. MaTepuansl Uit SJeKTpoHuKU. HaHoTeXHOMOrHH.

PacuérHbIc 3a1a9m.

PacuéTpl: Macchl BelmlecTBa WM 00bEMA Ta30B M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BEIIIECTB, MacChl (00bEMa, KOTMYECTBA BEIIECTBA) IPOYKTOB PEAKIINH, €CITH OJHO U3 BEIIECTB UMEET IPUMECH, MacChl (00bhEMa, KOTUIECTBA BEIIECTBA)
MPOYKTa peaxuuu,
€CJIM OJTHO U3 BEUIECTB JIAaHO B BUJIE PACTBOpA C OMPEACIEHHON MaCCOBOM J0JIEN paCTBOPEHHOTO BEUIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHILIEHTpallUU
BEILIECTBA B pacTBOPE, J0JIU BbIXOa NPOAYKTA PEAKIIMH OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeIMETHEIC CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3€H MpU U3ydyeHUH oO1Ieil 1 HeopraHuueckod XxuMuu B 11 Ki1acce ocymecTBiIsieTcsl 4yepe3 UCIOIb30BaHUe Kak
00IINX €CTECTBEHHO-HAYYHBIX TTOHATHH, TaK U TOHATUH, MPUHATHIX B OTJEIBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01mue ecTecTBEHHO-HAYYHBIC TIOHATHUSA: SIBJICHHUE, HAYYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHATIN3, CUHTE3, KiIacCu(UKALNS, TEPUOIUIHOCTD,
HaOJII0ICHUE, U3MEPEHNE, DKCIIEPUMEHT, MOJIeJTb, MOJICIMPOBAHUE.

®duznka: MaTepusi, MUKPOMHUP, MAKPOMHP, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, YHEPreTUYECKUMA
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, MICAbHBIN ra3, (GPU3NYeCKHUe BETUYUHBI, €IMHHUIIBI U3MEPEHUs, CKOPOCTh, SHEPIHS,
macca.

buonorus: kierka, opranusm, sKocucteMa, bnocdepa, MeTadoIM3M, MAKPO- 1 MUKPOAJIEMEHTHI, OCIIKH, KHUPBI, YTIEBOIbI, HYKIICHHOBBIC KUCIIOTHI,
(hepMeHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U TIOTOK YHEPTHH B SKOCUCTEMAX.

['eorpadus: MuHEpasbl, TOPHBIE MOPOJIBI, MOJE3HBIE HCKOMTAeMbIe, TOTUIUBO, PECYPCHI.

TGXHOHOFI/ISIZ XUMHUYCCKas HpOMI)IIHJICHHOCTI), MCTaJUIprI/ISI, CTpOI/ITeJ'IBHBIe MaTepI/IaJIBI, CGHBCKOXO3HﬁCTB€HHO€ HpOI/I3BOZ[CTBO, IIHUIIeBast
MIPOMBIIIUICHHOCTh, (papMarieBTHYeCKasi IPOMBIIIEHHOCTh, TPOU3BOACTBO KOCMETHYECKHX MPENapaToB, MPOU3BOICTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB,
BJIGKTpOHHaSI HpOMBIHIJICHHOCTB, HAHOTCXHOJIOTHUH.




INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI'PAMMGBI I10 XUMUWU HA VIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUIA

JIMYHOCTHBIE PE3YJIbTATbHI

B cooTBETCTBUM C CHUCTEMHO-IESITEILHOCTHBIM TMOAX0JIOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIhTATOB OCBOCHMS MpeaMeTa «XUMHs» Ha YPOBHE
cpemaHero oOmiero oOpa3oBaHUsS BBIACICHBI CICAYIONMIME COCTABISIONIME: OCO3HAHHE OOYYAIOMIMMUCS POCCHUICKON TPaKIAaHCKOW HIEHTUYHOCTH,
TOTOBHOCTB K CAMOPa3BUTHIO, CAMOCTOSITSIIBHOCTH M CAMOOTIPE ICIICHNIO; HAIMYUE MOTHUBAIIMK K 00yYEHHUI0; TOTOBHOCTD M CITIOCOOHOCTH 00 yJarOIIHXCS
PYKOBOJICTBOBAThLCSI IPUHATHIMHA B OOIIIECTBE MTpaBUIaMU M HOPMaMH TOBEICHUS; HATMYUE MPABOCO3HAHMS, IKOJIOTUYECKON KYJIbTYPBI; CIIOCOOHOCTh
CTaBUTb LIETU U CTPOUTH )KU3HEHHbIE TUIaHbI.

JIn4HOCTHBIE PE3YJIbTATHl OCBOCHUS MIPEAMETA «XUMHS» OTPAKAIOT CHOPMHUPOBAHHOCTH OIBITA TTO3HABATEIILHON U MPAKTUYECKOU JIEATETbHOCTH
oOyJaronuxcs B MPOIecce peaau3aiuu 00pa3oBaTeNbHOM JeSTEIIEHOCTH.

JIM4HOCTHBIE PE3YJIbTAThl OCBOCHUS MIPEAMETA «XUMH» OTPAKAIOT CHOPMUPOBAHHOCTD OIBITA MTO3HABATEIBLHON M MIPAKTUYCCKON JACATEILHOCTH
oOyJaronmxcs B MPoIecce peanu3aluu 00pa3oBaTeNbHOM JeSTEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpaskIaHCKOro BOCIIUTAHMS:

OCO3HaHUS 00YYaIOIIUMUCS CBOMX KOHCTHTYIIMOHHBIX TIPaB U 00s3aHHOCTEH, YBAXKCHHUSI K 3aKOHY U TIPABOTIOPSIIKY;

MPEJICTABJICHUS O COLMAIIBHBIX HOPMaX M MPAaBUJIAX MEKIMYHOCTHBIX OTHOLICHHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON MAESITEILHOCTH MPH CO3JaHUU YYEOHBIX IMPOEKTOB, PEIICHUM YYCOHBIX M IO3HABATEIBHBIX 3aiad,
BBITTOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATH M TIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTUX MPHU aHATN3E Pa3TUYHbIX BHIOB YI€OHOU eI TeTbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIMTAHUS:

LIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAYYHOMY HACJIeJNI0 OTE€UECTBEHHOU XUMUU;

YBaXXEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPHUH U IPAKTUUYCCKOTO MPHIIOKEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JaHHBIC HAYKH €CTh PE3YJIbTAT
JUTUTEIIbHBIX HAOJI0IEHUM, KPOMIOTIIUBBIX IKCIIEPUMEHTAILHBIX TOMCKOB, TOCTOSIHHOTO TPy/Aa YYEHBIX U MPAKTUKOB;

WHTEpeCa M TO3HABaTEJIbHBIX MOTHBOB B TOJIYYCHHH W TOCJICAYIOIIEM aHanu3e HH(POpMAlUH O TMEePEIOBBIX TOCTHXKCHHSIX COBPEMEHHOU
OTCUYCCTBCHHOM XUMHU,

3) IYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:

HPaBCTBEHHOT'O CO3HAHUS, ITHUECKOTO TIOBEICHHSI;

CITOCOOHOCTH OIICHUBATh CUTYAIlMH, CBSI3aHHBIE ¢ XUMUYECKUMHU SBIICHUSMH, U IPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHUPYSACh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE M MOCTYNKH CBOMX TOBApHIIECH C MO3WIMN HPAaBCTBEHHBIX M MPABOBLIX HOPM U C YUYETOM OCO3HAHMS
MOCJIEICTBUI TOCTYIIKOB;

4) popMupPOBaHNS KYJIbTYPbI 310POBbS:



MOHUMAaHUsI ICHHOCTEH 30pOBOT0 1 0€30MacHOro 0opasa KHU3HU, HEOOXOJJMMOCTH OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (PH3HYECKOMY U
MICUXUYECKOMY 370POBBIO;

COOJTIO/IEHUSI TTPaBUII O€30ITaCHOTO OOPAIIEHHs C BEIECTBAMH B OBITY, TOBCEHEBHOW JKU3HH, B TPYAOBOH JEATEIBHOCTH;

MMOHUMAaHUsI IIEHHOCTH TPABWJI WHAMBHIYaTbHOTO M KOJUIEKTUBHOTO OE€30MAaCHOTO MOBEICHHS B CHTYAIUSIX, YIPOXKAIOUINX 3OPOBBIO U KH3HH
JIOCH;

OCO3HAHMS MTOCIIEICTBUI U HETIPUSITHS BPEIHBIX MPHUBBIUEK (YIOTPEOICHUS aIKOT OIS, HAPKOTHKOB, KypEeHH );

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEILCKOW ACATEIBHOCTH, OOIIECTBEHHO ITOJIE3HOM, TBOPYECKOW W JAPYrHX BHIAX
NesITeIbHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4acTHE B PELICHUH MIPAKTUUECKHUX 3a/1a4 COI[HAIbHON HAIIPABICHHOCTH (B paMKaxX CBOETO KJIAcCa, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YyUeHHIO Npodeccuii pa3IMyHoro posa, B TOM YHCJe Ha OCHOBE MPUMEHEHHS TPEIMETHBIX 3HAaHUN TI0 XUMUH;

YBaXXEHUSI K TPY.LY, JIIOJSIM Tpy/Ja U pe3yiabTaTaM TPYJAOBOH JAeATeIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHAMBHIYaJIbHON TpaeKTOpUU 00pazoBaHus, Oynyiieil mpodeccuu U peaau3aniui COOCTBEHHBIX KU3HECHHbIX
IUTAHOB C Y4ETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHHU, HHTEPECOB U MOTPeOHOCTEH 00IIecTBa;

6) 3K0JIOrH4YeCKOro BOCIIUTAHUS:

9KOJIOTMYECKH 11eJIeCO00Pa3HOr0 OTHOMICHHS K IPUPO/IE KaK HCTOYHUKY CYIECTBOBAHUS KH3HH Ha 3eMiie;

MIOHMMAaHMs TJI00aJBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIMSHUS 3KOHOMUYECKHUX MPOLECCOB HA COCTOSHUE MPHUPOJHON M COLMATBHOM
cpensl;

0CO3HAHHS HEOOXOAUMOCTH MCIIOJIB30BaHMS JOCTH)KEHUH XUMUU JIJIS1 PEHICHUs] BOIIPOCOB PALIMOHAIBHOTO MPHPOIOTIONIb30BAHMS;

aKTMBHOTO HENpPUATHA JACHCTBHUH, NPUHOCIIINX BpEX OKPYKAIOMIEH IPUPOJHOW Cpele, YMEHHS IPOTHO3MPOBATh HEOIaronpusITHHIC
HKOJIOTUYECKUE TIOCIIECTBUS PEANPUHIMAEMBIX IEHCTBUI U MPEIOTBPAIIATh UX;

HAJIMYUS PA3BUTOTO DKOJOTUYECKOTO MBIIIICHHUS, SKOJIOTUIECKONW KYJIBTYPHI, OIBITA ACATEIFHOCTH SKOJOTHYECKOH HAaNpaBICHHOCTH, YMEHUS
PYKOBOJCTBOBATHCS MIMHU B [TO3HABATEIHHOM, KOMMYHHKATHUBHOM U COIIMAIBHOM MPAKTHUKE, CTIOCOOHOCTH M YMEHUS aKTUBHO MTPOTHUBOCTOSATH HEOJIOTHH
xemohobnw;

7) IEeHHOCTH HAYYHOT'0 MO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U OOIECTBEHHOH MPAKTUKH;

MMOHUMAaHMsI CeNU()UKA XUMHH KaK HAyKH, OCO3HAHUS €€ posid B JOPMHUPOBAHUH PAIMOHATBHOTO HAYYHOTO MBIIIICHHS, CO3AaHUN LEIOCTHOTO
NpeJCTaBIeHU 00 OKpYXKarollleM MHpE Kak O €IMHCTBE NMPHUPOJbI U YeIOBEKa, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEW M pEIIeHUH MpodiieM
COXpaHEHHS MTPUPOTHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0CO00H 3HAYMMOCTH XMMHUH JUIsI COBPEMEHHON LMBWIM3ALMU: B €€ TYMAaHHCTHMUYECKOW HANpaBIEHHOCTH U Ba)XKHOM poiM B
CO3JITaHUH HOBOW 0a3bl MaTepHUaIbHOMN KYIbTYpbI, B PEIICHUH TTT00ATBHBIX TPOOJIEM YCTOHYHNBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, DHEPT€TUIECKOH,
MUILEBOH U 3KOJOTMYECKOW G€e30MacHOCTH, B Pa3BUTUM MEIUIMHBI, 00E€CIEYeHUH YCIOBUH YCIIEHIHOTO TPYyJa U SKOJOTHYECKH KOM(POPTHOU KHU3HU
Ka)kJIOro 4ieHa OOIEeCTBa;



€CTECTBEHHO-HAYYHONH TPAMOTHOCTH: MOHHMMAHHUSl CYIIHOCTH METOJOB TO3HAHMS, HCIOJIB3YEMBIX B E€CTECTBEHHBIX HAyKaX, CIOCOOHOCTH
WCIIOJIB30BATh TMOJTydaeMble 3HAHUA U1 aHAIM3a U OOBSICHEHHS SIBICHUN OKPYXAIOIIETO MUPA U MPOUCXOISIINX B HEM M3MEHEHHM, YMEHUS JeIaTh
000CHOBaHHBIE 3aKIIOYCHHS Ha OCHOBE HAYYHBIX (DAKTOB U UMEIOIINXCS JAaHHBIX C LENbIO MOTYYeHUS JOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTH CaMOCTOSTEIIbHO UCIIOJIb30BaTh XUMHUECKUE 3HAHUS IJIs1 PEIICHHSI IPOOJIEeM B peabHbIX KU3HCHHBIX CUTYaIIUSX;

HMHTEpeca K MO3HAHUIO, UCCIIEN0BATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO M CaMOOOPa30BaHMIO, K AKTMBHOMY IOJYYCHHUIO HOBBIX 3HAHUW O XWUMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSM TPYZa B pa3iNuHbIX chepax mpodhecCuoHaTbHON NesTeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe Pe3yIbTaThl OCBOCHHSI MPOTPaAMMBI IO XUMHUH Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus BKIFOYAIOT:

3HaYUMBbIe JJ1s1 GOPMUPOBAHUS MUPOBO33PEHUS 00YUAIOIINXCS MEXKIUCIUIUITMHAPHBIE (MEXIIPEAMETHbIE) 00IlIeHay YHbIE TOHATHS, OTPaKaAIOLIUE
[[EJIOCTHOCTh HAyYHOW KApTUHBI MHUpa U CHeNU(PHUKY METOOB MO3HAHWSI, MCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPTUS,
SBJIGHUE, MPOLIECC, CUCTeMa, HAay4HbIH (PAKT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEAOBaHUE, HAONIOJIEHUE, U3MEpEeHHe,
AKCIEPUMEHT U JIPYTHE);

yHHUBepcaJbHbIe yueOHbIE 1elicTBHUS (T03HABATEIbHBIC, KOMMYHUKATUBHBIE, PETYISTUBHBIE), oOecnedynBatomire GopMupoBanre pyHKINOHATBEHOM
IPAMOTHOCTH U COLIMAIBHOW KOMIIETEHIIMH 00 y4YarOIINXCS;

CIIOCOOHOCTH 00yUaIOIINXCs UCIIOIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS M YHUBEPCAJIbHbIC yueOHbIE TEHCTBUS
B II03HABATEILHON U COLUAIIBHON MPAKTHUKE.

MeTtanpenmMeTHbie pe3yabTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCATbHBIMU YUYEOHBIMU MM03HABATEIHLHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU
JNEUCTBUSAMMU.

Ilo3naBaTebHBIE YHUBeEPCATbHBIE YUeOHbIE NeiCTBUS

1) 6a30BbIe JIOTHYECKHE AeHCTBUSI:

CaMOCTOSITENIbHO (DOPMYTUPOBATH U aKTYaJIM3UPOBATH MPOOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;

ONpEACATh LU JIeSITEIbHOCTH, 3a7aBasi mapaMeTpbl U KPUTEPUH UX JOCTHKEHHUS, COOTHOCUTh PE3YJIbTaThl I€ATEILHOCTH C TTOCTaBJICHHBIMHU
LETIMU,

HCTOJIb30BaTh MPHU OCBOCHUM 3HAHUM TMPUEMBI JOTUUECKOTO MBIIUICHUS: BBIACIATh XapaKTepHbIC MPU3HAKU TOHSATUM W yCTaHABIMBAaTh MX
B3aNMMOCBA3b, UCIIOJIb30BAThH COOTBCTCTBYIOHII/IC TIIOHATHUA IJISA O6T)$ICH€HI/I$I OTAOCIIBbHBIX q)aKTOB nu $IBJ'I€HI/II71;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KITaCCU(PUKAIIUN BEIIECCTB U XUMHYECCKUX PEaKIIHiA;

yCTaHaBHI/IBaTL HquHHHO-CHe}ICTBeHHBIe CBA3H Me)KI(y HSyIIaeMI)IMI/I SABJICHUSMH,



CTPOUTH JIOTHYECKHE pacCyXIeHUs (MHIYKTUBHBIC, NEAyKTUBHBIC, IO aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYUS B
paccMaTpuBaeMbIX SIBJICHUSX, (POPMYJINPOBATH BHIBOJIBI U 3aKIIOUECHMUS;

MIPUMEHSTH B IPOIECCE MO3HAHUS UCTIONIb3YeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJEIHU, MPeoOpa30BbIBATH MOJIEIbHBIC MPEACTABICHUS —
XUMHYECKUN 3HaK (CMMBOJI) 3J€MEHTa, XUMHYecKass (popmyna, ypaBHEHHE XUMHUYECKOW pEaKkIMM — MpPU PElIeHUH Y4YEOHBIX MO3HABATEJIbHBIX M
MPaKTUYECKUX 3a/]1a4, IPUMEHATh HA3BAHHBIE MOJIETIbHBIEC TPEACTABICHHUS JJIs BHISIBIICHUS XapaKTEPHBIX MPU3HAKOB N3y4aeMbIX BEILIECTB U XUMHUECKHUX
peaKuunid.

2) 0a30BbIe HCCIIEN0BATEIbCKUE TeHCTBUSA:

BJIaJIETh OCHOBAMU METOJIOB HAYYHOI'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKLuii;

(dbopMynupoBaTh LEIN U 3a/la4dl HCCIEAOBaHUS, UCIOIb30BaTh MOCTABICHHBIE M CAMOCTOSTENBHO CHOPMYIHMPOBAHHBIC BOMPOCH B KauecTBE
MHCTPYMEHTA [MO3HAHUS U OCHOBBI JJI1 (YOPMUPOBAHMS TUIIOTE3bI IO TPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKACHMIA;

BIIAICTh HABBIKAMH CAMOCTOSITEIILHOTO IJIAHUPOBAHUS U MPOBEACHUS YUYCHUUECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUSI HAOII0aTh 3a
XO0JIOM TpOIlecca, CAMOCTOATEIBHO MPOTHO3UPOBATH €r0 pe3ybTaT, ((OpMyJIHpPOBaTh 000OIEHUS U BHIBO/IBI OTHOCUTENILHO JOCTOBEPHOCTH PE3yJIbTaTOB
UCCIIEIOBaHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJIETAHHON padoTe;

MIPUOOPETATh OMBIT YYCHUUECKON UCCIIEI0BATENLCKON U IPOEKTHOM J1eATEIbHOCTH, MPOSIBISITH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY
MMOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3JIUYHBIX METOJIOB TO3HAHUS.

3) pa6ora ¢ ungopmanmei:

OPHEHTUPOBATHCA B PA3IMUHBIX HCTOUHUKAX UH(OPMAIMK (HAYIHO-TIONYJISIpHAS JIUTEpaTypa XUMHUECKOTO COAEPIKaHUs, CIIPABOYHbIE ITOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(MOPMAIMIO PA3IUYHBIX BUAOB M (OPM NPEICTABICHUS, KPUTHUYECKH OLEHUBATH €€ JOCTOBEPHOCTb H
HEIIPOTUBOPEUUBOCTb;

(hopMyIIHpOBATh 3aMPOCHl U MPUMEHSTH Pa3IMUHbIE METO/IbI IIPH MOUCKE U 0TOOpe nH(pOpMalUK, HEOOXOAUMOM JIJIsl BHIOJIHEHUS Y4eOHBIX 33124
OIPENIEIIEHHOT O THUIIA;

MIPUOOPETATH OMBIT UCIIOJIB30BaHUS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUHN M PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BEIOMPATh ONTHMAJIbHYIO (POpMY MpeACTaBICHUsT HHPOPMALIUHU (CXeMBI, TpaduKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U IpYTHE);

WCIIOJIb30BaTh HAYYHBIN SI3bIK B KaueCTBE CpPEICTBa MpH paboTe ¢ XUMHUYECKOW MHpOopMaIueil: MPUMEHITh MeXIpeaMeTHbIe (PU3ndYecKue u
MaTeMaTH4eCKHe) 3HAKH U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpbl, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISAHOCTH.

KoMmyHHKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIE 1eiiCTBHUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/1aeMOM TEMBbI B XO/I€ Uajora U/uiH JUCKYCCHH, BBICKA3bIBAaTh U1€H, (POPMYINPOBATH CBOU
MIPEIJIOKEHUS OTHOCUTEIIBHO BBIINIOJIHEHUS NIPEUIOKEHHON 3a1a4H;

BBICTYNATh C MIPE3EHTALMEN PE3YJIbTATOB ITO3HABATEIIBHON JIESITENIBHOCTH, IMOJYYEHHBIX CAMOCTOATENIBHO WM COBMECTHO CO CBEPCTHUKAMU IIPU
BBINOJIHEHUH XMMUYECKOT0 SKCIIEPUMEHTA, IPAKTUYECKON pabOTHI MO HCCIIEIOBAHNUIO CBOMCTB U3y4aeMbIX BEIECTB, peau3aliii y4eOHOro MpoeKTa, 1
(GbopMynupOBaTh BBIBOJIBI 110 pe3yjIbTaTaM MPOBENEHHBIX UCCIIEOBAHUM MTyTEM COTJIaCOBAHUS MMO3ULIUHI B X0/1€ 00CYKIEHUS 1 0OMEHa MHEHUSIMHU.



PerynsiTuBHbIC YHHBepCAJIbHbIC y4eOHbIC NeHCTBHUA:

CaMOCTOSITENIBHO TUIAHUPOBATh U OCYLIECTBIIATH CBOIO ITO3HABATENIBHYIO IE€ATEIIBHOCTD, ONPEAEss €€ eI U 3a]1a4i, KOHTPOJIMPOBATh U 110 Mepe
HEOO0XOAMMOCTH KOPPEKTUPOBATh MpeAsiaraéMblid alTOPUTM JEHCTBUI MPH BBITOJHEHUH Y4eOHBIX U MCCIIEN0BATENbCKUX 3a/1a4, BRIOMpaTh Hanboiee
3¢ (eKTUBHBIN cIOCO0 UX pEHIeHUs ¢ YYETOM MOJTyYEHHS] HOBBIX 3HAHUM O BEIIECTBAX M XUMUYECKUX PEAKIUIX;

OCYILIECTBIIATH CAMOKOHTPOJIb JAEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

ITPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3ynbTaThl OCBOSHUS MPOrPaMMbl 110 XUMHU Ha YriyOJIEHHOM YpPOBHE Ha YPOBHE CpeIHEro oOmiero o0pa3oBaHMs BKIIOYAIOT
cnenuduueckue i yueOHoro npeaMera « XMMus» HaydyHble 3HaHUS, YMEHUS U CIIOCOObI EHCTBUI 110 OCBOCHHIO, MHTEPIIPETALIMU U TPe0oOpa30BaH U0
3HAHUH, BHUJBI JEATEIBHOCTU MO IOJYYCHHIO HOBOTO 3HAHUS W NMPUMEHEHHMIO 3HAHMWA B PA3IUYHBIX y4eOHBIX CUTYallUsAX, a TaKkKe B peajbHbIX
KU3HEHHBIX CHUTYyallUsX, CBA3AHHBIX C XuUMHUEH. B mporpamme no XuMuM NOpeIMETHbIE pe3ylbTaThl MPEJICTABICHbI IO TOJaM HW3YyYEHMUS.

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XuMUsD» OTPaXaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUNA: O MECTE M 3HAUYEHUU OPraHUYECKOM XMMHUU B CHCTEME €CTECTBEHHBIX HayK M €€ poju B OOecredeHuu
YCTOWYHBOTO Pa3BHUTUS YEIIOBEYECTBA B PEIICHHH MPOOJIEM SKOJIOTHYECKOW, YHEPTeTUYSCKON M MUIICBONW OE30MACHOCTH, B PAa3BUTHUU MEIMIIUHBI,
CO3/IaHUU HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOUYHUKOB YHEPTHH, B 00€CIIEYEHUH PAIlMOHAILHOTO MPUPOIOTONIb30BAHMS, B (HOPMUPOBAHIUH MUPOBO33PECHHUS
1 00IIel KyTbTyphI YeJIOBEKa, a TAK)KE IKOJIOTMYECKH 0O0CHOBAaHHOTO OTHOIICHHUSI K CBOEMY 3/I0OPOBBIO U TIPUPOIHOM Cpee;

BJIa/ICHUE CUCTEMON XUMUYECKUX 3HAHUN, KOTOpasi BKJIIOYAET: OCHOBOMOJIATAI0IINE MOHATUS — XUMUYECKHUI 3JIEMEHT, aTOM, SIPO U AJIEKTPOHHAS
oboJiouka aToma, s-, pP-, d-aToMHbBIE OpOUTAIH, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aToMa, THOPHIN3AIis aTOMHBIX OpOWTaiell, HOH, MOJICKYIa,
BaJICHTHOCTh, AJIEKTPOOTPHUIIATEILHOCT, CTENIEHb OKUCICHUS, XUMHUYECKas CBSI3b, MOJIb, MOJISIpHAsl Macca, MOJISIPHBII 00BEM, YriIepoaHbIN CKelerT,
(GyHKIIMOHATBHAS TPYIINA, PauKall, CTPYKTypHBIe (GopMyITsl (pa3BEPHYTHIC, COKpAIEHHBIC, CKEJICTHBIE ), H30MEPHS CTPYKTYPHAsI U IPOCTPAHCTBEHHAS
(reomeTpuyeckasi, ONTHYECKas), H30MEpPbI, TOMOJIOTMYECKUN Psii, TOMOJIOTH, YTIEBOAOPOABI, KHUCIOPOJI- M a30TCOJEpKAaIlNe OpraHUYecKHe
COCIMHEHUS, MOHOMED, TOJTUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COeTMHEHHSI; TEOPHH, 3aKOHBI (Ieproanyeckuii 3akoH /. V1. Menneneena,
TEOpHUsl CTPOCHUS OpraHudeckux BemecTB A. M. byTinepoBa, 3ak0OH COXpaHEHHs MacChl BEUIECTB, 3aKOH COXPAHEHUsI U MPEBPAICHHs] YHEPTHH MpU
XUMHYECKHUX PEAKIUIX ), 3aKOHOMEPHOCTH, CHMBOJIHMYCCKHM SI3IK XUMHH, MEPOBO33PEHUYCCKUE 3HAHUS, JISKAIIHE B OCHOBE IIOHUMAaHUS IPHYUHHO CTH
Y CUCTEMHOCTH XUMHUYECKUX SBJICHHI; MPEICTaBICHUS O MEXaHU3MAaX XUMUYECKUX PEAKINi, TEPMOIMHAMUYECKIX U KHHETHUECKUX 3aKOHOMEPHOCTAX
UX MPOTEKaHUs, O B3aMMHOM BJIMSHUH aTOMOB M TPYIII aTOMOB B MOJIEKY/Iax (MHIYKTHBHBIH ¥ Me30MepHbIi 3ddektsr, opuentantsl | u 11 pona);
(dakTonornueckue CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHH M O€30MacCHOM HCIIOJIIb30BAaHUHM BAXKHEHIIMX OPTaHUYECKUX BEIIECTB B OBITYy U
MIPAKTUYECKON JACSITEIIPHOCTH YeJIOBEKa, OOIIUX HAYYHBIX MTPUHITUIIAX XUMUIECKOTO TIPOM3BOICTBA (HA TIPUMEpE TIPOM3BOICTBA METAHOIIA, IEpepabOTKH
HeTH);



c(hOpMUPOBAHHOCTh YMEHHMIA: BBISIBIATH XapaKTepHbIC MPU3HAKHM MOHSTHI, YCTAHABIMBATH UX B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLINE
MIOHSITHSI TIPU ONMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHU4YECKUX COEIMHEHU;

c(hOpMUPOBAHHOCTh YMEHUI:

HCIIOJIb30BaTh XMMUYECKYIO CUMBOJIMKY JIJISi COCTAaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILEHHBIX M CKEIETHBIX) (hopMyI
OpPraHMYECKUX BEIIECTB;

COCTaBJISITh YPAaBHEHUS] XMMUYECKUX pEaKUUHd M pacKpblBaTh HUX CYIIHOCTb: OKHCJIMTEIHbHO-BOCCTAHOBHUTEIBHBIX pEAKIMUNA MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OallaHCca ATUX peaKIfii, peakuii HOHHOro 0OMeHa MyTEM COCTABJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUIA;

M3rOTABIIMBATH MOJIETU MOJIEKYJ OPTraHUYECKUX BEIIECTB I WUTIOCTPALIMM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH: YCTAHABIMBATh IPHUHAIEKHOCTh N3YYEHHBIX OPIraHUYECKUX BELIECTB 110 MX COCTABY M CTPOEHUIO K OIPEIeIEHHOMY
KJIacCy/Tpyniie COeIMHECHHM, 1aBaTh MM Ha3BaHMsI 110 cuctematudeckoit HomeHknatype (IUPAC) u npuBoauTh TpUBUANIbHBIC HA3BAHUS JIJISL OTICIBHBIX
NPEJCTaBUTENICH OPraHUYECKUX BELIECTB (ITWIICH, AlleTWIICH, TOJIYOJI, TIHUIEPUH, STHICHIIUKOIb, (heHol, GopManbIerus, ameraibIeru], aleToH,
MypaBbUHas KHCIIOTa, YKCYCHasi KUCJIOTa, CTEapUHOBAs, OJIEMHOBAs, MaJbMUTHHOBAs KHCIOTHI, IVIMIIMH, allaHWH, MalibTo3a, (PpyKTO3a, aHWIUH,
JUBUHWI, U30IPEH, XJIOPOIIPEH, CTUPOI U APYTHE);

c(OpMUPOBAHHOCTh YMEHUS ONPEIENATh BUJl XUMHUECKON CBA3M B OPraHMYECKHX COEIUHEHUSX (KOBaJEHTHAs U MOHHAs CBS3b, G- U T-CBSI3b,
BOJIOPOJHAs CBS3b);

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSTH MOJOXKEHHUS TEOPUU CTPOSHUs oprannyeckux Bemects A. M. bytneposa 1151 00bsiCHEHHS] 3aBUCHUMOCTH
CBOMCTB BEILLIECTB OT UX COCTAaBA U CTPOECHMUS;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTAB, CTPOCHHE, (PU3NUECKHE U XMMUYECKHUE CBOWCTBA TUITMYHBIX MPEJCTaBUTENCH Pa3INuHbIX
KJIACCOB OPTaHWYECKUX BEILECTB: AJIKAHOB, IIUKJIOAJIKAHOB, AJIKCHOB, aJIKaJINEHOB, AJIKUHOB, apOMaTHYECKHUX YIJIEBOJOPOIOB, CIIUPTOB, ajlb/IEIHIOB,
KETOHOB, KapOOHOBBIX KUCJIOT, MIPOCTHIX U CJIOKHBIX YPUPOB, KUPOB, HUTPOCOECIUHEHUN U AMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIIIEBOAOB (MOHO-, IH- U
MOJINCAXapUOB), WIUIIOCTPUPOBATh NEHETHUUECKYIO CBSI3b MEXJy HUMH YPAaBHEHUSMM COOTBETCTBYIOLIUX XMMHWYECKHUX PEAKLUil C MCIIOIb30BAaHUEM
CTPYKTYPHBIX (OPMYI;

c(OpMHUPOBAHHOCTh YMEHUS MOJATBEPKJIAaTh HAa KOHKPETHBIX MpPUMEpax XapaKTep 3aBUCHUMOCTH PEAKIMOHHOM CIOCOOHOCTH OpPraHMYECKHX
COEIMHEHUH OT KPATHOCTH U TUIA KOBAJIEHTHOU CBS3M (G- U M-CBSI3H), B3aUMHOTO BIMSIHHUSI aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHUS XapaKTEPH30BaTh HCTOUHUKH YTIIEBOIOPOIHOTO CHIPhs (HE(Th, MPUPOTHBIN T'a3, yrojb), CHOCOOBI €ro nepepadoTKu
U TIPaKTUYECKOE MPUMEHEHHUE MPOTYKTOB NMepepadOTKy;

c(OpMHUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HAHUI O €CTECTBEHHO-HAyYHBIX METOAAaX MO3HaHWS — HAONIOJIEHWH, U3MEPEHUH, MOJECIUPOBAHUH,
HKCHEPUMEHTE (pealbHOM U MBICIEHHOM) U YMEHUS IPUMEHSTh 9TH 3HAHUS;

c(OpMHUPOBAHHOCTh YMEHUSI NPHUMEHSATH OCHOBHBIE OIEpallM MBICIUTEIbHON AESITENbHOCTH — aHAJIW3 U CHUHTE3, CpaBHEHHE, 000OLIeHHeE,
CHUCTEMATHU3ALMIO, BBISIBICHUE IPUYMHHO-CIIECTBEHHBIX CBA3EH — JUI U3YYEHNUs CBOMCTB BEIIECTB U XUMHUUYECKUX PEAKIINN;

c(OpPMUPOBAHHOCTh YMEHHI: BBISBISATh B3aMMOCBS3b XUMUYECKUX 3HAHUN C MOHATUSIMM U MPEJCTaBICHUSIMM JAPYTUX €CTECTBEHHO-HAYYHBIX
IPEeIMETOB 1 60JIee OCO3HAHHOTO TOHUMAaHUS CYIIIHOCTH MaTE€PUaIbHOTO €IMHCTBA MUPA, UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS 10 OPraHUUECKOM XUMHUH
111 OOBbSCHEHHUS U POTHO3UPOBAHHUS SBJICHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO TIPUPOLY;



c(OPMHUPOBAHHOCTh YMEHHUI: IPOBOAUTH PACUYETHl MO XUMHUYECKUM (OopMyJdaM U ypaBHEHMSM XUMHUYECKHUX DPEAKUUH C HCIOJIb30BaHUEM
¢u3nveckux BenWYMH (Macca, 0ObEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOMIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUETHI IO
HaXOXXJICHUI0O XMMHUYECKOH (opMynbl BellecTBa IO H3BECTHBIM MAaCCOBBIM JOJNSAM XHMHUYECKHUX 3JIEMEHTOB, NPOAYKTaM CrOpaHUs, IUIOTHOCTH
ra3000pa3HBIX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AHATU3UPOBATH U OLIEHUBATD C MO3UIMHA HKOJIOTHYECKOI 0€30acHOCTH MOCIECTBHSI OBITOBON U
MIPOM3BOJCTBEHHON JESATENILHOCTH YeJIOBEKa, CBS3aHHOM ¢ mepepabOTKOM BEIIECTB, MCIOIb30BATh MOJIYYEHHbIE 3HAHUS JJII IPUHATHS T'PAMOTHBIX
peleHuii mpodaeM B CUTyalusAX, CBA3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHI: CaMOCTOATEIbHO IUIAHUPOBATh W MPOBOJUTH XMMUYECKUN H3KCHEPUMEHT (MOJIyu€eHHE M H3y4EHHE CBOMCTB
OpPraHUYECKHUX BEIIECTB, KAYECTBEHHBIE PEAKIUH YIJIEBOJOPOIOB Pa3IMYHBIX KIACCOB M KUCIOPOJCOJEPKAIUX OPraHUYECKUX BEIIECTB, PELICHHE
HKCHEPUMEHTAIbHBIX 3a/ad 10 PACIO3HABAHMIO OPraHMYECKUX BELIECTB) C COOIIOAECHHMEM HpaBuUi O€30IaCHOTO OOpalleHUs € BELIECTBAMHU U
nabopaTopHbIM  000pynOBaHUEM, (OpMyTUpOBaTH LENb HCCIACAOBAHMS, NPEACTABIATh B pa3IMYHONH (opMe pe3yinbTaThl 3KCIIEPHUMEHTA,
aHAJIM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:

co0M01aTh IPaBUIa 3KOJOIMUYECKU Le1ecO00Pa3sHOro MOBEAEHUs B ObITY M TPYIOBOH JEATEIBHOCTH B LIEISAX COXPAHEHUS CBOETO 3/J0POBbS,
OKpY>Karolle NPUPOJHON CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

0CO3HaBaTh OIIACHOCTh TOKCUUYECKOTO IEHCTBUS Ha )KUBbIE OPraHU3MbI ONPEIeIEHHBIX OPraHUYECKUX BEILECTB, TIOHUMAas cMblci nokazarens [I1K;

aHAJM3UPOBATH 11E€JIECO00Pa3HOCTh MPUMEHEHHS] OPTaHUYECKUX BEUIECTB B MPOMBIIUIEHHOCTH M B OBITY C TOYKU 3PEHHS COOTHOIICHHS PHUCK-
110JIb34;

c(OPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIIATh IEJICHANPABICHHBI MOUCK XMMHUYECKOH HH(OpPMAluM B pa3jIMYHBIX MCTOYHHMKAX (HAay4yHas U
yuyeOHO-Hay4yHasl ~ JuTeparypa, CpeacrBa MaccoBod  uHopmauumu, MHTepHer wu  Apyrue), KpUTHUYECKH aHAJIU3UPOBATh XMMHUYECKYIO
uHpOpMaInIo, IepepadaTbiBaTh €€ U UCTIOIB30BaTh B COOTBETCTBUU C MTOCTABICHHON yueOHOI 3a1auei.

11 KUIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMHUs» OTPaXKaroT:

c(OPMHUPOBAHHOCTh NPECTABICHUNA: O MaTepUAIbLHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTSAX M MO3HABAEMOCTHU SIBIEHUH NPHUPOJBI, O MECTE U
3HAYEHUM XUMHHM B CHCTEME ECTECTBEHHBIX HAayK M €€ poJii B 00ECIeUeHUH YCTOMYMBOIO Ppa3BUTHS, B PEUICHUH NPOOJIEM 3KOJIOTHYECKOM,
HHEPreTUYecKoi M MUIIEeBOM 0€30MacHOCTH, B PAa3BUTHUM MEIMIIMHBI, CO3JJaHMHM HOBBIX MaTE€pHajOB, HOBBIX HCTOYHMKOB PHEPIUH, B O0OECIEUCHUU
PalMOHAIBHOIO MPUPOAOIIOJIB30BAHNS, B (POPMUPOBAHUN MHUPOBO33pEHUSI U OOLIEH KyJIbTyphl Y€IOBEKa, a TAKKE HKOJIOTMYECKH OOOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 310POBbIO U IIPUPOJHOM Cpele;

BJIaJICHUE CUCTEMOU XUMHUUYECKUX 3HAHUW, KOTOPAasi BKIKOYAET: OCHOBOIIOJIATAFOIIUE TOHATUS — XUMHYECKHUH JJIIEMEHT, aTOM, SIIpO aTOMa, U30TOIIHI,
ANIEKTPOHHAsI 000JI0UKa aTOMa, S-, P-, 0-aTOMHBIE OPOUTAIIN, OCHOBHOE U BO30YXKIEHHOE COCTOSIHUSI aTOMa, THOPHIM3AIHsI aTOMHBIX OpOUTAJICH, HOH,
MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMUYecKasl CBS3b (KOBaJEHTHAs, HOHHAs, METaIJINUYecKasi, BOJAOPOIAHAs),
KpUCTAJIJINYECKas pEIIETKA, XUMUYECKasl pEaKILIUs, PaCTBOP, JIEKTPOIUTHI, HEATEKTPOIMUTHI, IEKTPOJIUTHYECKAs TUCCOLMALINS, CTETIEHb IUCCOLUALNY,



BOJIOPOJIHBIN IMOKa3aTellb, OKUCIUTENb, BOCCTAHOBHUTENb, TEIUIOBOM 3(PGHEKT XMMUYECKOH pEaKLUu, CKOPOCTh XUMHUUYECKOH peakiuH, XMMHYECKOe
paBHOBECHE; TEOPUHM M 3aKOHBI (TEOPHS AJICKTPOJUTUUYECKOW IUCCOolManuu, nepuoandeckui 3akoH [[.M. MenneneeBa, 3aKOH COXpaHEHHs] MacCChI
BEIIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS YHEPTUN IPU XUMUYECKHUX PEaKLUsIX, 3aKOH IMIOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIUX Macc),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XMMHUH, MHUPOBO33PEHUECKHE 3HAHUs, JieXkKalllueé B OCHOBE IMOHUMAaHUS MPUYMHHOCTH U CHCTEMHOCTH
XUMHMUYECKHUX SIBJICHUI; COBPEMEHHBIE NPEJCTABICHUS O CTPOEHUHM BELIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM M HaJIMOJIEKYJSIPHOM YpPOBHSX;
MIpeICTaBICHUS 0 MexaHHu3Max XUMHUYECKHX peakuui, TEPMOJUHAMHYECKUX
U KMHETHYECKUX 3aKOHOMEPHOCTSAX MX MPOTEKaHHsI, O XUMUYECKOM PaBHOBECHH, PACTBOPAX M JUCHEPCHBIX cUCcTeMaX; (PaKTOJIOTHYECKHE CBEICHHS O
CBOMCTBAX, COCTaBe, MOJYyYEHUH U OE30MaCHOM HCIIOJIb30BAHUN BaKHEWIINX HEOPraHWYECKUX BELIECTB B OBITY M IMPAKTUYECKOW EATEIbHOCTH
YeJIoBeKa, OOIIMX HAyYHBIX IPUHIIUIAX XUMHUYECKOTO POU3BOCTBA;

c(OPMHPOBAHHOCTb YMEHHM: BBISIBIIATh XapaKTEpHbIE NMPU3HAKU IOHITUMN, YCTAHABIMBATH UX B3aUMOCBSA3b, UCIOIb30BATH COOTBETCTBYIOIIHE
IIOHSITHS IIPU ONIMCAHUU HEOPraHWYECKUX BEUIECTB U UX NIPEBPALLEHUI;

c(OPMHUPOBAHHOCTb YMEHUS HCIIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY JUIsl COCTABJICHHUS (POPMyYJI BEIECTB U ypaBHEHUN XMMUYECKHX pEaKLui,
cucremarnueckyro HomeHkIaTypy (IUPAC) u TpuBuasibHble Ha3BaHUS OTACIIBHBIX BELIECTB;

c(OPMHUPOBAHHOCTb YMEHMS ONPEACIATh BaJEHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB B COCIMHEHMSIX, BUJ XUMUUYECKON CBSI3U
(xoBaJIeHTHAas1, MOHHAs, METAJUIMUECKAsl, BOJOPOAHAA), TUIl KPUCTAININYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHUPOBAHHOCTb YMEHUS OOBSCHATh 3aBUCHUMOCTb CBOMCTB BELIECTB OT BMJA XUMHYECKOH CBSI3M M TUIA KPUCTAJUIMYECKOM PELIETKH,
OOMEHHBII U JJOHOPHO-aKIIENITOPHBIN MEXaHU3MBI 00Pa30BaHMs KOBAJICHTHON CBSI3H;

c(OPMHUPOBAHHOCTb YMEHHUH: KIacCU(UIMPOBATE: HEOPIrAaHUYECKHE BEILECTBA 110 UX COCTABY, XMMUYECKHUE PEAKIMH 110 PA3IMYHBIM IPU3HAKAM
(4uCIly W COCTaBy pearvpylolMX BEIIECTB, TEIIOBOMY Y(PQEKTy peakluH, U3MEHEHHIO CTENCHEeH OKHCJICHHUS 3JIEMEHTOB, OOPATUMOCTH, YYacTHIO
KaTajn3aropa 1 Jpyrue); CaMOCTOSATEIbHO BEIOMPATh OCHOBAHUS M KPUTEPUH JUIsl KJIaCCU(PUKALIMN U3y4aeMbIX BEILECTB U XUMUYECKUX peakLuil;

c(OpMHUPOBAHHOCTh YMEHHUS PaCKpbIBaTh CMBICH Nepuoanyeckoro 3axona J[. M. MenzaeneeBa U 1€MOHCTPUPOBATh €T0 CUCTEMATU3HPYIOIIYIO,
OOBSICHUTEJIbHYIO U IPOTHOCTHUYECKYIO (DYHKINHY;

c(OpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh JIEKTPOHHOE CTPOEHUE ATOMOB ¥ HOHOB XUMUYECKHUX JIEMEHTOB I1IEPBOr0—4E€TBEPTOrO NEPUOOB
[Mepuoanyeckoii cucremsl J[.1. MeHneneeBa, UCTOB3Ys MOHATHS «9HEPIeTHUECKUE YPOBHU», «IHEPreTHYECKUE MOAYPOBHH», «S-, P-, d-aTOMHbIC
opOuTanny», KOCHOBHOE U BO30YXIEHHOE YHEPTETUYECKIE COCTOSTHHS aTOMay; O0BACHATh 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKHX DJIEMEHTOB
U UX COEIMHEHMH 1o nepuojaM u rpymnnam Ilepuoandeckoi cucremsl [I. Y. MeHneneeBa, BaleHTHBIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHHMSI X 3JIEKTPOHHBIX 000JI0YEK;

c(OpPMHPOBAHHOCTD YMEHMM: XapaKTepu30BaTh (onuchIBaTH) obmue XUMHUYECKHE CBOICTBa BEIIECCTB pa3IMYHBIX
KJIACCOB, MOATBEPK/IATh CYIIECTBOBAHUE T'€HETUYECKOW CBSI3U MEXAYy HEOPraHMYECKHMHU BELECTBAMU C MOMOILBIO YPaBHEHHH COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKIINi;

c(OpMHUPOBAHHOCTh YMEHHUS PaCKpbIBaTh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMNA MOCPEICTBOM COCTABICHHUS AJIEKTPOHHOIO
OanaHca 3TUX peakLuil; peakuii HOHHOTO 0OMEHa IyTEM COCTABIICHHSI UX TOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHH; peakluii TUIpoIn3a; peakunit
KOMIUIEKCO00pa3oBaHus (Ha MpuMepe r'uIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHUSA);



c(OpMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX PEaKIUi ¢ y4€TOM HMX JHEPreTHYEeCKHX XapaKTepUCTHUK,
XapaKTep U3MEHEHUS CKOPOCTH XUMHUUYECKON PEaKIIUU B 3aBUCUMOCTH OT Pa3iIMYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHS
MO/ BIMSIHUEM BHEITHUX Bo3aeicTBui (punIun Jle [llaTenne);

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEpPHU30BaTh XUMUUYECKHE PEAKIUH, JICKAIIHUE B OCHOBE IMPOMBIIUICHHOTO MOJYYCHHUS CEPHON KHCIOTHI,
aMMuaKa, oOII1e HayYHbIe IPUHIIMITEI XUMUYECKUX MPOU3BOJICTB; 11€JI€CO00Pa3HOCTh MPUMEHEHHSI HEOPTaHUYECKUX BEIIECTB B IPOMBIIIIEHHOCTH U B
OBITY C TOYKH 3pEHUS COOTHOIIICHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTH BJIAJICHUSI CHCTEMOW 3HAHUI 0 METO/IaX HAYYHOTO MMO3HAHUS SIBJICHUN PUPOJIbI — HAOIIOIeHUE, U3MEPEHUE, MOJICTHPOBAHHE,
AKCTIEPUMEHT (peanbHBIA W MBICJICHHBIN), HCIONB3YEMBIX B €CTECTBEHHBIX HAyKaxX, YMEHHUS NPHUMEHSTh OTH 3HAHUS TPU SKCIEPUMEHTATHHOM
UCCIICIOBAaHUM BEIIECTB M i1 OOBSCHEHUS XMUMHYECKHX SBIICHUH, UMEIONIMX MECTO B MPHUPOJAE, MPAKTUUYECKOW NEATEIHHOCTH 4YeJOBEKa U B
MOBCETHEBHOM KU3HU;

c(OpPMUPOBAHHOCTh YMEHUS BBISBIISITH B3aMMOCBS3b XMUMHUYECKUX 3HAHUU C TOHSATUSMHU U TPEICTABICHHUSIMH JIPYTHX €CTECTBEHHO-HAYYHBIX
IpeIMETOB /1Jisl 60J1ee OCO3HAHHOTO TOHUMaHUsI MaTepUaIbHOTO €MHCTBA MUPA;

c(OpPMUPOBAHHOCTh yMEHUS MPOBOAUTH PACUETHI: C HCIIOJIB30BAHUEM IOHSATHUH «MaccoBas JOJsI BEIIECTBA B PACTBOPE» U «MOJSpHAs
KOHIEHTpALUs»; MAacChl BeLIeCTBa WM 00bEMa ra3a o U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJJHOTO M3 YYACTBYIOIIUX B PEaKIMU
BEIIECTB; TEIUIOBOTO 3 (deKTa peakiyu;, 3HaYCHHs] BOJOPOIHOrO MOKa3aTellsi paCTBOPOB KUCIIOT U IIEJIOYEH C M3BECTHOW CTEMEHBIO THUCCOIHMAIlUY;
Macchl (00bEMa, KOIMYECTBa BEILIECTBA) MPOYKTA PEaKIUH, €CIIH OJHO U3 UCXOIHBIX BEIIECTB JIaHO B BUJIE pACTBOPA C ONpPeIeIEHHON MacCOBOM Joei
pPacTBOPEHHOTO BEIIECTBA WIIH JAaHO B M30BITKE (MMEET MPUMECH); 10JI BBIXOA MPOAYKTA peakiu; 00bEMHBIX OTHOIICHUN Ta30B;

c(OpMUPOBAHHOCTh YMEHHI: CAMOCTOSATENBHO TIAHUPOBATH U MPOBOJUTH XUMUUECKHI SKCIIEPUMEHT (IIPOBEICHUE PeaKuil HOHHOTO OOMeHa,
MOATBEPKJICHUE KAYECTBEHHOTO COCTaBa HEOPTaHMUYECKUX BEIIECTB, OMPEJIEICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO MUHIUKATOPOB, U3YUCHHE
BIIUSTHUS PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peaklUy, pelIeHre SKCIIePUMEHTaIbHBIX 33/1a4 Mo TemaMm «Metamib» u «Hemertamibiy) ¢
co0uroIeHreM TpaBIl 0€30MaCHOT0 OOPAIIEHHUS C BEIECTBAMHU H JIAOOPATOPHBIM 000pyI0BaHHEM, (POPMYITUPOBATH IIETTb UCCIIEIOBAHNUS, IPECTABIAT
B pa3M4uHON (popme pe3ynbTaThl IKCIIEPUMEHTA, aHAIU3UPOBATh U OIICHUBATh UX JOCTOBEPHOCTD;

c(OpPMHUPOBAHHOCTh YMEHHI: COOIIO/IaTh TPaBUJIA IIOJH30BAHMS XUMHUYECKOW TOCYI0W W JIa0opaTOPHBIM OOOpYIOBAaHUEM, OOpAIICHHS C
BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMSIMH IO BBITOJHEHHUIO JTaOOPATOPHBIX XUMUYECKUX OTBITOB, SKOJIOTUYECKH 11€71eCO00pPa3HOTO MOBEACHUS B
OBITYy W TPYNOBOW JEATEIHHOCTH B IEISAX COXPAHEHHUS CBOETO 3/I0POBBS, OKPYXKAIOMIEH NPUPOAHOW CpeIbl U JOCTHKCHUS €€ YCTOWYUBOTO
pa3BUTHSA, OCO3HABATH OMACHOCTh TOKCHMYECKOTO JEMCTBHS Ha >KMBbIE OPTaHU3Mbl OINpPEACNIEHHBIX HEOPraHMYECKHUX BEIIECTB, MOHMMAS CMBICIH
nokazaress 1TIK;

c(hOpMHUPOBAHHOCTH YMEHUH: OCYIIECTBIIATH LIeTICHATPABIECHHBIN MONCK XMMHUYECKON HH(GOPMAIIMHU B Pa3JIMYHbBIX UCTOUHUKAX (HaydHas U y4eOHO-
Hay4Hasl JUTEpaTypa, CpeAcTBa maccoBoi wuHpopmaruu, WHTepHET © Apyrue), KPUTHUYECKH aHAIM3WPOBATh XUMUYECKYI0 WH(MOpMAIHIO,
nepepadaThBaTh €€ U UCIMOIB30BaTh B COOTBETCTBUH C MTOCTABICHHON yueOHOM 3a1adeil.



TEMATHYECKOE IINTAHUPOBAHUE

Ne HaumeHnoBanue pa3ienoB u Tem KonnuecTtBo yacos
/I IIPOrpaMMEI Bcero KontponbHble
paboThl

Pa3pnen 1. TeopeTnueckue 0CHOBbI OPraHMYeCKON XUMHH

1.1 IIpenmer opranuyeckoil xumuu. Teopus 8 1
CTPOCHHUSI OPTaHUYECKUX COCTUHEHUH A.
M. Bytneposa

Hroro no pazueny 8

Pa3znea 2. YrieBonopoabl

2.1 TlpenenbHbIC YrIIEBOJOPOIBI — AJIKAHEI, 5
[IUKIIOATTKAHbI

2.2 HenpenenbHble YrIIeBOAOPOIbI: aJTKEHBI, 14 1
aJIKaINeHBbI, aJIKUHBI

2.3 ApomaTudeckue yriieBoJaopoabl (apeHbI) 8

2.4 TlpupoaHble UCTOUYHUKH YTIIIEBOJIOPOJIOB U 4
ux nepepaboTka

2.5 TamoreHNpou3BOIHBIC YTIIEBOIOPOIOB 4

Wroro mo pazneny 35

Pa3gen 3. Kuciopoacoaep:xamme opranndeckue coeinHeHust

3.1 Crouptsl. ®eHon 11

3.2 KapOoHunbHBIC COeTUHEHUS: ampaeTuapi 1 21 1

keToHbl. KapOoHOBBIE KUCIOTHI. ClIOKHBIE
s¢upsl. Kupsl

3.3 VYruesonasl 9 1

Uroro no pazgeny 41
Pa3nen 4. A3oTconeprkaiiue opranudeckue coeIMHeHUus

4.1 AmMuHB. AMUHOKHCIIOTEL beku 12 1

Uroro no pazueny 12

10 KJIACC

[IpakTuueckue

OnexTpoHHbIe (IM(pOBHIE) 00pa30BaTEIbHBIE PECYPCHI

https://nsportal.ru/shkola/khimiya/libr

https://multiurok.ru/index.php/files/alkany-tsikloalkany.html
https://nsportal.ru/shkola/khimiya/library
https://nsportal.ru/shkola/khimiya/library

https://multiurok.ru/files/tema-otkrytogo-uroka-v-10-klasse-
prirodnye-istochn.html

https://multiurok.ru/index.php/files/galogenoproizvodnye-

https://nsportal.ru/shkola/khimiya/library
https://infourok.ru/teh-karta-uroka-po-himii-po-teme-
karbonilnie-soedineniya

https://urok.1sept.ru/articles/591188

https://resh.edu.ru/subject/lesson/4743/conspect/150741/



Ne HaumeHnoBanue pa3ienoB u Tem KonnuecTtBo yacos DnekTpoHHBIE (1P POBLIE) 00pa30BaTEIbHBIE PECYPCHI
/1 HPOrpaMMBI Bcero Koutponbhbie — IIpaktuueckue
paboTsI paboThI

Pa3zpnen S. BoicokOMOJIEKY ISIpPHBIE COCAUHECHUS

5.1 BbICOKOMOJCKYIISIPHBIC COCTMHCHHS 6 1 https://resh.edu.ru/subject/lesson/2435/main/
Hroro o pasneny 6

OBIIEE KOJIMYECTBO YACOB I10 102 5) 6

I[TPOT'PAMME
11 KJIACC

No HanmMenoBanwue pasiesioB U TeEM IPOrpaMMbI KonuuecTBo yacos OnekTpoHHbIE (U(PpPOBBIE) 0Opa30BaTEILHBIE PECYPCHI
n/m Bcero Kontponsabsle  IIpakTnueckune
paboThI paboTsI
Pa3zpnen 1. Teopernueckne 0CHOBBI XUMHU
1.1 Crpoenue aroma. [lepuoauueckuii 3aKoH U 9 https://urok.1sept.ru/articles/501738
[Mepronmueckas cucTeMa XUMUYIECKUX JIEMEHTOB
J1. 1. MenaeneeBa

1.2 Crpoenue BemiectBa. MHOr0OOpas3ue BEIIECTB 11 1 https://resh.edu.ru/subject/lesson/5581/conspect/

1.3 Xumuueckue peakiuu 19 1 3 https://resh.edu.ru/subject/lesson/4938/conspect/151106/
Hroro no pazneny 39

Pasnen 2. Heoprannuyeckasi XuMust

2.1 Hewmeramsl 31 1 3 https://resh.edu.ru/subject/lesson/5939/conspect/

https://resh.edu.ru/subject/lesson/5939/conspect/
2.2 Mertamns 23 1 2 https://resh.edu.ru/subject/lesson/3493/conspect/151212/
https://resh.edu.ru/subject/lesson/5814/start/

Uroro no pazneny 54

Pa3znen 3. Xumus u xKuU3Hb

3.1 Meroasl DO3HAHUS B XUMUU. XUMUS U )KU3Hb 9 https://resh.edu.ru/subject/lesson/3504/conspect/

Wtoro mo pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8


https://resh.edu.ru/subject/lesson/5581/conspect/
https://resh.edu.ru/subject/lesson/5939/conspect/
https://resh.edu.ru/subject/lesson/3493/conspect/151212/
https://resh.edu.ru/subject/lesson/5814/start/
https://resh.edu.ru/subject/lesson/3504/conspect/

10

11

12

13

14

15

Tema ypoka

[[TIpeaMeT 1 3HaUYEeHHE OPraHUYeCKON XUMUH, IpeJiCTaBJeHHe 0 MHOI00Opa3uU OpraHu4eCcKux
coeIMHEHUH] |

[[9/1eKTpOHHOE CTpOeHHe aToMa yrJieposa (OCHOBHOe U BO30YX/IEHHOE COCTOsIHUS ). BasieHTHBIE
BO3MO>KHOCTH aToMa yryepo/al|

[[XuMHYeckast CBSI3b B OpraHUYeCKUX coe/JMHEHUAX. MexaHU3Mbl 06pa30BaHuUsl KOBaJIeHTHOU
CBS134, CIOCOObI pa3pbiBa CBsA3eH]]

[[Teopus cTpoeHusi opraHudeckux coeauHeHuit A. M. BytsiepoBal]]

[[Buzbl M30MepHU: CTPYKTYpPHAsi, IPOCTPAHCTBEHHASA. JJIEKTPOHHbIE 3 EKThI B MOJIEKYJIaX
OpraHUYeCcKHUX CoeIMHeHHUH]|

[[TIpeacTaBaeHue 0 K1accupUKaLMU U cucTeMaTUdeckass HoMeHkiaTypa (IUPAC) oprannyeckux
BelecTB] |

[[Knaccudukanus peakyuii B opraHu4ecKkod XMMUH] |
[[CucTemaTu3anus u 06061eHUe 3HAHUH 0 TeMe] |

[[AnkaHBI: TOMOJIOTUYECKUH psJl, 0611asa popMyJia, HOMEHKJIATypa U U30MepHUs, 3JIEKTPOHHOE U
IPOCTPAaHCTBEHHOE CTPOEHHE MOJIeKY 1] |

[[Pu3uyeckre U XMMHUYECKHE CBOMCTBA aJIKaHOB] |
[[HaxoxaeHue asikaHOB B pupoze. CnocoObl MoyyeHUs U IPUMeHEeHUe aJIKaHOB] |

[[JukioankaHbl: 061ass popMysia, HOMEHKIATYpa U U30MePHsi, 0COGEHHOCTHU CTPOEHHUS U
XUMHUYECKUX CBONCTB, CIOCO6BI OJTYYeHHUs U IpUMeHeHue] ]

[[PemieHre pacuéTHBIX 3a/]a4 Ha onpe/ieJieHHe MOJIEKYJIAPHOU GpOpMyJIbl OpraHUY€eCcKoro
BeI[eCTBA 10 MAaCCOBBIM JI0JIsIM aTOMOB 3JIEMEHTOB, BXO/ISIIIMX B €ro cocTaB. CUcTeMaTHU3aIus U
0600611[eH1e 3HaHUH TT0 TeMe] |

[[AnkeHBI: rOMOJIOTHYECKUH psJl, 0011ast GopMyJia, HOMEHKJIATYPA, 3JIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTpoeHUue MoJsieKyJ1. CTPYKTYpHas U IUC-TPaHC-U30MepUsl aJIKeHOB] |

[[@u3nueckue u XMMUYeCKUE CBOMCTBA asikeHOB. [[paBuio MapkoBHHUKOBA] |

1

KosimdecTBO 4yacoB

Bcero KoHTpoJibHBIE

paboThI

BBeEJUTE
3Ha4Y€eHHe

BBEJUTE
3Ha4Y€eHHe

BBEJUTE
3Ha4Y€HHe

BBEJUTE
3Ha4Y€HHe

BBEJUTE
3Ha4YeHHe

BBEUTE
3HadYeHHe
BBeJIUTE
3HadYeHHUe
BBeJIUTE
3HauYeHHe
BBeJIUTE
3HauYeHHe
BBEJIUTE
3HaYeHHe

BBEJUTE
3Ha4Y€eHHe

BBEJUTE
3Ha4Y€eHHe

BBeJUTE
3Ha4Y€eHHe

BBEUTE
3HadYeHHe

BBeJIUTE
3HadYeHHe

[IpakTHUyeckue

paboThl

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBEeJUTE
3Ha4YeHHe

BBEUTE
3HadYeHHUe
BBeJIUTE
3HadYeHHUe
BBe/IUTE
3HaYeHHe
BBe/IUTE
3HaYeHHe
BBeJIUTE
3HaYeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBEUTE
3HadYeHUe

BBeJIUTE
3HadYeHHUe



16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

[[Cnoco6bl noJiydyeHHs U IPUMeEHEeHMe aJIKeHOB] |
[[(TpakTuyeckas paboTta N2 1 no Teme "[losiyyeHHe 3TUIeHA U U3yYeHHE ero CBOUCTB"]|
[[PeureHre pacy€THBIX 3a/la4 Ha ONpe/ie/IeHHue MOJIEKYAAPHON GOPMYJIbl OpraHUY€eCKOT0

BelecTBal]
[[AnkazueHbl: conpsiKEHHbIE, U30JIMPOBaHHbIE, KyMyJIMpoBaHHble. 0COGEHHOCTH 3JIEKTPOHHOTO

cTpoeHHus] |

[[XuMHYecKHe CBOMCTBA CONMPSXKEHHBIX IMEHOB] |

[[Cioco6bI noslydeHUs U NpYMeHEeHMe a/lKaiueHoB] |

[[ANIKMHBI: TOMOJIOTUYECKUH psijl, 0611ast popMysia, HOMEHKIATYPA, 3JIEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOEHHE MoJieKyJ1, PU3UYecKre CBOMCTBRA]]

[[XuMHyeckue cBOMCTBA aJIKUHOB] |

[[KauecTBeHHbIe peaKLMU Ha TPOHUHYIO CBA3Bb] |

[[Cnoco6bl noJiydyeHMs U IPUMeHeHUe aJIKUHOB] |

[[PewieHue 3a/ja4y: pacyéThbl 10 ypaBHEHUIO XMMUYECKOU peak U] |
[[CucTemaTu3anus U 060611eHHe 3HAHUM 110 TeMe] |

[[ApeHbl: roMoJIOTHYECKUH P, 0611ast popMysia, HOMEHKIATypa. JJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT 6€H30J1a U TOJIY0.1a, UX GU3NYeCKHe CBOMCTBA]]

[[XuMU4Yeckre cCBOMCTBa apeHOB: peaKliuy 3aMelleHusl]|

[[XuMHYecKHe CBOMCTBA apeHOB: peaKIU1 IPUCOeJUHEHHS, OKUCJIEHHMEe TOMOJIOTOB 6eH30.1a] ]

BBeJIUTE
3HauYeHHe

BBeJIUTE
3HauYeHHe

BBeEJUTE
3HAa4Y€HHe

BBEeJUTE
3Ha4Y€eHHe

BBEJUTE
3Ha4Y€HHe

BBeEJUTE
3Ha4Y€eHHe

BBEeJUTE
3Ha4Y€eHHe

BBEUTE
3HadyeHUe

BBe/IUTE
3HadyeHUe

BBe/IUTE
3HaYeHHe

BBeJIUTE
3HaYeHHe

BBeJIUTE
3HaYeHHe

BBEJUTE
3Ha4Y€HHe

BBEJUTE
3Ha4Y€eHHe

BBEJUTE
3Ha4Y€eHHe

BBe/IUTE
3HaYeHue

1

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBEUTE
3HadyeHUe

BBe/IUTE
3HadyeHUe

BBe/IUTE
3HaYeHue

BBe/IUTE
3HaYeHHe

BBe/IUTE
3HaYeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe
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34

35

36

37

38

39

40

41

42

43

44

45

[[Oco6eHHOCTH XMMUYECKUX CBOMCTB CTUpPOJIA]]
[[PemieHue pacyéTHBIX 33/1a4 Ha oNpe/iesieHUe MOJIEKYJIAPHONU popMyJibl OPraHUYeCKOro
BelecTBal]

[[Cioco6bI molyYeHUs U TpUMEHEeHNe apeHoB] |

[[TeHeTHYecKasi CBSA3b MEX/1Y pa3/IMYHBIMU KJIacCaMU yIJeBoA0po/10B]]

[[Pac4yéTbl MO ypaBHEHUSIM XMMHUUYECKUX peaKMi. CUcTeMaTHU3anysa U 060011eHMe 3HaHUH 110

TeMe]|
[[[IpupoaHublii ras. [lonyTHble HeQTsAHBIE ra3bl] |

[[KamMeHHBIN yroJib U NPOAYKTHI €ro nepepaboTKH] |

[[HedThb 1 crioco6bl e€ nepepaboTku. [[puMeHeHne NPOAYKTOB epepaboTKU HePTH ] ]
[[TeHeTHyeckasi CBSI3b MEXAY Pa3/IMUHbIMU KJaccaMU yIJ1eBO0PO/I0B]]
[[[a;moreHonporU3BO/HbIE YII€BOAOPO/L0B: 3JIEKTPOHHOE CTPOEHUE; PEeaKLM Y 3aMelleHUs

rasioreHal |

[[[eHcTBUe 1es104€el Ha raJloreHnpou3BoAHble. B3anMoelcTBUe AUrajoreHajakaHoB C
MarHueM U UHKOM] |

[[CucTemaTu3anus u 06061IeHHe 3HAHUM 110 pa3jenay "YriaeBoopo/bl"]]
[[KoHTpoJsibHas paboTa mno TeMe "YraeBoopobl"]]
[[TIpeaenbHBIE OJHOATOMHBIE CIUPTHI: TOMOJIOTUYECKUH P, 061iast GopMysia, CTpoeHHe

MOJIEKYJI, ©30MEPHUSI, HOMEHKJIATYPa, Kiaaccudukauus, pusanieckre CBOUCTBA] |
[[XuMHyeckre cBOMCTBA Npeie/IbHbIX OJJHOATOMHBIX CIMPTOB] |

BBeJIUTE
3HauYeHHe

BBeJIUTE
3HauYeHHe

BBeEJUTE
3HAa4Y€HHe

BBEeJUTE
3Ha4Y€eHHe

BBEJUTE
3Ha4Y€HHe

BBeEJUTE
3Ha4Y€eHHe

BBEeJUTE
3Ha4Y€eHHe

BBEUTE
3HadyeHUe

BBe/IUTE
3HadyeHUe

BBe/IUTE
3HaYeHHe

BBeJIUTE
3HaYeHHe

BBeJIUTE
3HaYeHHe

1

BBEJUTE
3Ha4Y€eHHe

BBEJUTE
3Ha4Y€eHHe

BBe/IUTE
3HaYeHue

BBe/IUTE
3HaYeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBEUTE
3HadyeHUe

BBe/IUTE
3HadyeHUe

BBe/IUTE
3HaYeHue

BBe/IUTE
3HaYeHHe

BBe/IUTE
3HaYeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe
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53
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55
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57

58

59

60

[[Cnoco6bl noJiydyeHMs U IPUMeHeHUe 0JHOAaTOMHBIX CIIUPTOB]|
[[(TpocThie 3dpHpbl: HOMEHKJIATypa U U30MepHsi, 0CO6EHHOCTH PU3UYECKUX U XUMUUYECKUX

CBOMCTB]]
[[MHOrOQTOMHBIE CIUPTHI: 3TUIEHIJIMKOJIb U TJIUIEPUH, UX QU3UYECKHEe U XUMUYECKUe

cBoMcTBa] |

[[Cioco6bI molyYeHUs U TPUMEHEHWEe MHOT0ATOMHBIX CIMPTOBR] |

[[®enos: cTpOEHHE MOJIEKYIbI, PU3UUECKUE CBOUCTBA. TOKCMYHOCTb peHo1a]]
[[XuMuyeckue cBoicTBa peHoa]]

[[Cioco6blI nostyyeHus: U nprMeHeHue ¢peHoa] |

[[MTpakTuyeckas paboTta N2 2. PelieHre aKcieprUMeHTalbHbIX 3a/a4 1o TeMe "CIUpThI U
deHonb"]]

[[CucTemaTu3auus U 06061eHUE 3HAHUH 110 TeMe] |

[[Anberupl U KETOHbI: 3JIEKTPOHHOE CTPOeHHe KapOOHUJIbHOM IPYIIIbI; FOMOJIOTUYECKUe
psabl, 06111as GopMysia, U30MepUs U HOMeHKJIaTypa]]

[[Anbrerupl U KeToOHbI: GU3UYECKHe CBOMCTBA; peaKLUu NprucoeJuHeH s ||

[[PeakLiuy OKUC/IEHUS U Ka4eCTBEHHblE PeaKL U alb/leru/0B U KETOHOB] |

[[Cioco6bl mosryyeHus aabAeru0B U KETOHOB] |

[[OnHOOCHOBHBIE NTpeAeibHbIE KAPOOHOBbIE KMCJIOThI, 0COOEHHOCTH CTPOEHUS UX MOJIEKYI] |

[[M30Mepusi U HOMEHKJIaTypa KapOOHOBBIX KUC/IOT, UX PU3HNUECKUE CBOMCTBA]]

BBeJIUTE
3HauYeHHe

BBeJIUTE
3HauYeHHe

BBeEJUTE
3HAa4Y€HHe

BBEeJUTE
3Ha4Y€eHHe

BBEJUTE
3Ha4Y€HHe

BBeEJUTE
3Ha4Y€eHHe

BBEeJUTE
3Ha4Y€eHHe

BBEUTE
3HadyeHUe

BBe/IUTE
3HadyeHUe

BBe/IUTE
3HaYeHHe

BBeJIUTE
3HaYeHHe

BBeJIUTE
3HaYeHHe

BBEJUTE
3Ha4Y€HHe

BBEJUTE
3Ha4Y€eHHe

BBEJUTE
3Ha4Y€eHHe

BBe/IUTE
3HaYeHue

BBe/IUTE
3HaYeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

1

BBe/IUTE
3HadyeHUe

BBe/IUTE
3HaYeHue

BBe/IUTE
3HaYeHHe

BBe/IUTE
3HaYeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe
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[[XvMu4eckre cBOMCTBA Npe/ie/IbHbIX OJJTHOOCHOBHbBIX KAPOOHOBBIX KUCJIOT] |
[[Oco6eHHOCTH CBOMCTB MypaBbUHOM KUCI0ThI. MHOroo6pa3ue Kap60HOBBIX KUCIOT] ]

[[OcobeHHOCTH CBOMCTB: HENpPeAeJbHbIX U apOMaTUYE€CKUX KapOOHOBBIX, JUKAapPOOHOBBIX,
TUJPOKCUKApP6OOHOBBIX KUCIOT. [Ipe/icTaBUTENH BbICUIMX KAPOOHOBBIX KUCJIOT]]

[[[ToHsTHE O NPOU3BOJAHBIX KAPOOHOBBIX KUCJIOT] |

[[Coco6bl moslydeHUs MU TpUMeHeHHe KapOOHOBbBIX KUCIOT] ]

[[CnoxkHBble 3dupbl: rOMOJIOTUYECKUH pAJ, 061asa popMyia, ©U30MepUs U HOMEHKJIATYpa]|
[[®u3nyeckre U XUMUYeCKHe CBOMCTBA 3¢pHpoB]]

[[PewieHre pacyéTHBIX 33/ja4: 110 YPAaBHEHHUIO XUMHUYECKOH peaKIMH, Ha Olpe/ieJIeHHe
MOJIEKYIIPHON POPMYJibl OPraHMYeCKOro BellecTBal]

[[IIpakTHyeckas paboTa Ne 3. PemeHue skcriepuMeHTalbHbIX 33/a4 110 TeMe "Kap6oHOBbIe
KUCA0ThI. Cy10XHbIe 3pupbl"]]

[[?Kupbl: cTpoeHue, pusnyeckre U XMUMHUECKUe CBOMCTBa (ruaposiuns)]]

[[Oco6eHHOCTH CBOMCTB XXUPOB, COZlEPAKALIMX OCTATKU HeNpeebHbIX ) KUPHbIX KUCIOT. 2KUpbI B
npupo/e]]

[[Mbl1a KakK COJIM BbICUIMX KApOOHOBBIX KMCJIOT, UX Momollee AelcTBUe. [loHATHE 0
CUHTeTHU4YeCKuX Morwux cpeactBax (CMC)]]

[[TeHeTHYecKasi CBA3b YTJIEBOLOPO/IOB U KUCJIOPOACOAEPKALUX OPTraHUYECKUX BellleCTR] |

[[PacyéTbl MO ypaBHEHUSAM XUMUUYECKUX peaKLHi]]

[[CucTemaTH3anusa U 060061eHHEe 3HAHUU 110 TeMe] ]

BBeJIUTE
3HauYeHHe

BBeJIUTE
3HauYeHHe

BBeEJUTE
3HAa4Y€HHe

BBEeJUTE
3Ha4Y€eHHe

BBEJUTE
3Ha4Y€HHe

BBeEJUTE
3Ha4Y€eHHe

BBEeJUTE
3Ha4Y€eHHe

BBEUTE
3HadyeHUe

BBe/IUTE
3HadyeHUe

BBe/IUTE
3HaYeHHe

BBeJIUTE
3HaYeHHe

BBeJIUTE
3HaYeHHe

BBEJUTE
3Ha4Y€HHe

BBEJUTE
3Ha4Y€eHHe

BBEJUTE
3Ha4Y€eHHe

BBe/IUTE
3HaYeHue

BBe/IUTE
3HaYeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBEUTE
3HadyeHUe

1

BBe/IUTE
3HaYeHue

BBe/IUTE
3HaYeHHe

BBe/IUTE
3HaYeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe
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[[O611as xapakTepUCTHKaA YTJ1€BOA0B U KjaaccuduKaliys yrjaeBosoB (MOHO-, U- U
noJsiMcaxapuapi)]]

[[MoHocaxapuzbl: pusnyeckre CBOMCTBA U HAXOX/AeHUe B mpupo/e] |
[[[IpuMeHeHHe I'II0KO3bI, €€ 3HaYeHUe B )KU3He/esATeJIbHOCTH OpraHu3Mal |

[[Aucaxapuabl: caxapo3a, MaJbTO3a U JlakTo3a. Haxox/jeHue B IpUpo/ie U IpUMeHeHue
Jucaxapuaos]]

[[TTosiucaxapuibl: CTpOeHHEe MaKpOMoJieKyJ1, pu3ndyecKue U XMMHUYeCKHe CBOMCTBa,
npuMeHeHue]]

[[TToHsATHE 06 UCKYyCCTBEHHBIX BOJIOKHAX] |

[[PelreHune pacueTHBIX 33/ja4 HA ONpeJie/IeHUe J0JIH BbIX0/1a MPOyKTA PeaKI U OT
TEOPETHUYECKH BO3MOXKHOTIO] |

[[CucTemaTn3auus u 06061eHUe 3HAHUH N0 pa3/eny]]

[[KouTposibHas paboTa no TeMe "Kuciaopojcoaepxkaliye opraHuueckre coeiiHeHus" ||
[[AMuHbBI: k1accuduKalys, CTpoeHUEe MOJIEKYJ, 061asg GopMyJsia, U30MepHsi, HOMEHK/IATypa 1
¢dusnyeckue cBoicTnal]

[[XvuMu4eckue cBoMcTBa alvdpaTUIeCKUX aMUHOB] |

[[AHMJINH: CTpOEHUE aHUJIMHA, 0COOEHHOCTU XMMHUUY€eCKUX CBOMCTB aHUJIMHA] ]

[[Cioco6bl mosiyyeHus U MpHMeHeHre alndaTUYeCcKUX aMUHOB] |

[[AMMHOKHUCIOTBI: HOMEHKJIATypa U u3oMepusi, pusndeckue cBorMcTBa. OTebHbIE

npeJCTaBUTENN X-aMUHOKHUCJIOT] |

[[XvuMU4eckre cBOMCTBAa aMUHOKHUCJIOT, UX GUOJIOTUYEeCKOe 3HaYeHHe aMUHOKUCIOT. CUHTE3 U
TUAPOJIN3 NeNTHUA0B]]

BBeJIUTE
3HauYeHHe

BBeJIUTE
3HauYeHHe

BBeEJUTE
3HAa4Y€HHe

BBEeJUTE
3Ha4Y€eHHe

BBEJUTE
3Ha4Y€HHe

BBeEJUTE
3Ha4Y€eHHe

BBEeJUTE
3Ha4Y€eHHe

BBEUTE
3HadyeHUe

1

BBe/IUTE
3HaYeHHe

BBeJIUTE
3HaYeHHe

BBeJIUTE
3HaYeHHe

BBEJUTE
3Ha4Y€HHe

BBEJUTE
3Ha4Y€eHHe

BBEJUTE
3Ha4Y€eHHe

BBe/IUTE
3HaYeHue

BBe/IUTE
3HaYeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBEUTE
3HadyeHUe

BBe/IUTE
3HadyeHUe

BBe/IUTE
3HaYeHue
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3HaYeHHe
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3Ha4YeHHe
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3Ha4YeHHe
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[[besiku Kak NPUPOAHBIE OJUMEDPBI; CTPYKTYPbI 6€J1KOB] |
[[XvuMu4eckue cBoWicTBa 6eKOB]]

[[A30TCcozep:kalue reTepolMKINIecKre coefuHeHUs. HyKjieMHOBbIe KMCIOThI: COCTaB,
CTpOeHHe U 6HoJIorhYecKas poJib||

[[TIpakTHyeckas paboTa Ne 4. PelieHue skcriepuMeHTalbHbIX 33/1a4 [0 TeMe "A30TcojiepKaliue

opraHuyeckue coeuHeHus"]]

[[(TpakTu4eckas paboTta N2 5. PenieHre skcnepruMeHTa/IbHBIX 33/ja4 110 TeMe "Pacno3HaBaHUe
OpraHuYecKHUX coeJuHeHUn"|]

[[KonTposibHasg paboTa no TeMe "A30TcojieprKallide opraHudyeckue coeiHeHus "] ]

[[OcHOBHBIE NOHATHS XMMHUH BbICOKOMOJIEKYJ/IIPHBIX COEJUHEHUH U METO/Ibl UX CHHTe3a —
oJIMMepHU3anus U MoJUKOHAeHcaus] |

[[TlnacTMacchl. YTUau3auus U nepepaboTKa IJacTUKal |
[[3/1acTOMepbl: HATYpa/lbHbIA CHHTETUYECKUE KayyyKU. Pe3nHal]]

[[BosiokHa: HaTypasibHbIE, UCKYCCTBEHHbIE, CHHTETHUYecKUe. [loiMMephl crieljuabHOTO
HasHavyeHwUsd]]

[[TIpakTHyeckas paboTa Ne 6. PemeHne skcneprMeHTa/lbHbBIX 33/1a4 110 TeMe "Pacrio3HaBaHUe
nJiIacTMacc ¥ BOJIOKOH"]]

[[O6061eHMe ¥ cucTeMaTH3al sl U3YYeHHOI'0 MaTepuaJsia 1o TeMe "BbICOKOMOJIEKY/ISIpHbIE
coeluHeHUs" ||

Jl06aBUTH CTPOKY
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

BBeJIUTE
3HauYeHHe

BBeJIUTE
3HauYeHHe

BBeEJUTE
3HAa4Y€HHe

BBEeJUTE
3Ha4Y€eHHe

BBEJUTE
3Ha4Y€HHe

1

BBEeJUTE
3Ha4Y€eHHe

BBEUTE
3HadyeHUe

BBe/IUTE
3HadyeHUe

BBe/IUTE
3HaYeHHe

BBeJIUTE
3HaYeHHe

BBeJIUTE
3HaYeHHe

BBe/IUTE
3HaYeHue

BBe/IUTE
3HaYeHHe

BBeJUTE
3Ha4YeHHe

1

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBEUTE
3HadyeHUe

BBe/IUTE
3HadyeHUe

BBe/IUTE
3HaYeHue

1

BBe/IUTE
3HaYeHHe






KoanuectBo yacos JJIeKTPOHHbIE

Tema vDoKa K - Hara nugposbie
HTPOJILHBI KTHYECKH
yp Beero 0 %O‘H ¢ 1pa p cckue U3yUYeHUs! o0pa3oBaTe/bHbIE
padoThI padoThI pecypeb
[[ATom. CocTaB aTOMHBIX sifiep. XUMHYECKHUI 2JIEMEHT. 1 BBEIINTE BBEJINTE BBEJINTE 0]
N3oronsi]| 3Ha4YCHHE 3Ha4YEHHE JaTy
[[CTpoeHue 211eKTPOHHBIX 000I0YEK aTOMOB, KBAHTOBBIE 1 BBEJINTE BBEIUTE BBEIUTE 0]
yucnal| 3HAYCHHE 3HAYCHHE naTy
[[Kimaccudukaiius XAMHYECKUX DJIEMEHTOB (s-, p-, d-, f- 1 BBEIIUTE BBEIIUTE BBEIIUTE 0]
3JIEMEHTHI)] | 3HAUYCHHUE 3HAUYCHUE Jary
BBEJIUTE BBE/IUTE BBE/IUTE
[[PactipenienieHre 2IEKTPOHOB IO ATOMHBIM OpOUTAIISIM | | 1 (1]
3HaYeHHe 3HaYEHUE naTy
[[DnexTpoHHBIE KOH(UTYpAIIK aTOMOB 3JIEMEHTOB B 1 BBEJIUTE BBEJIUTE BBEJIUTE 0]
OCHOBHOM H BO30Y)KIEHHOM COCTOSTHUH | 3HA4YCHHE 3HAYCHHE naTy
[[DnexTpoHHBIE KOH(MUTYpAIIH HOHOB. 1 BBEJIUTE BBEUTE BBEUTE 0]
DNEeKTPOOTPULIATENILHOCTD| | 3HauYCHUE 3HAYEHUE naTy
[[[Tepuoanueckuii 3akoH u lepuoandeckasi cucrema
BBEJIUTE BBEUTE BBEUTE
XUMHYeCKHX 3aemMenToB JI. . MenesneeBa, CBA3b C 1 (1]
. N 3HAYCHHE 3HAYCHHE naTy
COBPEMEHHOI Teopuel CTPOEHHUS aTOMOB] |
[[3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX
BBEJINTE BBEIUTE BBEIUTE
3JIEMEHTOB U 00pa3yeMbIX MU IPOCTHIX M CIO0XKHBIX BEIIECTB 1 (]
3HAYCHHE 3HAYCHHE naTy
10 TPYIIaM U iepuoaam] |
. BBEJIUTE BBEJIUTE BBEIUTE
[[CucremaTtu3zanus u 0000IIeHIE 3HAHMI TIO TeMe] ] 1 A A A (]
3HAYCHHE 3HAYCHHE naTy
[[Bumbl xumudeckoit cBsizu. MexaHn3Mbl 00pa3oBaHUs
. BBEJIUTE BBEJIUTE BBE/IUTE
KOBaJICHTHOH CcBsi3u. BomopoaHas cBsizb. Mexxmonekymnsapabie 1 (1
. 3HA4YCHHE 3HA4YCHHE naTy
B3aUMOJICHCTBUA| |
[[BameHTHOCTH ¥ BaJI€HTHBIE BO3MOKHOCTH aTOMOB. CBS3b
9 BBEJIUTE BBEJIUTE BBE/IUTE
3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJ C X T€OMETPUUECKUM 1 (1]
3HAUYCHHE 3HAYCHHE naTy
cTpoeHueM| |
[[TIpencTaBienus 0 KOMIUIEKCHBIX COEIMHEHUSX: COCTAB U 1 BBEJIUTE BBEJIUTE BBEJIUTE 0]
HOMEHKJIaTypa]| 3HAUYCHUE 3HAUYCHUE Jary
[[BemecTBa MOJEKYISIPHOTO U HEMOJIEKYISIPHOTO CTPOSHUSI. 1 BBEJIUTE BBEIUTE BBEUTE 0]
Turbl KpUCTAUNIMYECKUX PENIETOK U CBOMCTBA BEIIECTB] | 3HAYEHUE 3HAYEHUE Jaty
[[[TonaTtue o nucnepcHbix cucrtemax. [Ipencrasienue o 1 BBEIIUTE BBEIUTE BBEIUTE 0]

KOJUIOUJTHBIX pacTBOpax|]] 3HAYEHUE 3HAYEHUE Jary
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[[McTuHHBIE pacTBOPHI: HACKIIIIEHHBIC W HEHACHIIIICHHEIE,
pactBopuMocTb. Kpuctamnoruaparsi] |

[[CriocoOsI BbIpakeHUS! KOHIIEHTPALMK PacTBOPOB| |

[[Pemienue 3a1a4 ¢ MCMOIB30BaHUEM MOHITUH ""MaccoBasi JOJIst

pacTBOpEHHOTO BemecTBa", "MolisipHast KOHIIeHTpaius ]|

[[Kimaccugukarus 1 HOMEHKIaTypa HEOPTaHUIEeCKUX
BEIIECTB] |

[[CucremaTtu3zanus u o0o0IIeHIE 3HAHMI TIO TeMe] ]

[[KonTposbHas padota mo Temam "CTpoeHue aToMa.
[Tepuonnueckuii 3akoH u [lepronnueckas cuctema
xumudeckux aemenToB . Y. Menneneesa", "Ctpoenue
BelecTBa. MHOTooOpasue Bemiects'"]]

[[Knaccudukanus XUMHYECKUX pEaKlUi B HEOPTaHUYECKOU U
OpraHWYECKOW XMMUU. 3aKOH COXPAHECHHS MacChl BEIIIECTB;
3aKOH COXPaHEHUS U MPEBPALICHUS SHEPTUU MPU XUMHUYECKUX
peakmusx]|

[[TerutoBbIe 3 (HEKTHI XUMHYECKUX PEAKIIUH.
TepmoxuMuueckue ypaBHEHuUs | |

[[Bbruucienus no ypaBHEHUSIM XUMUYECKHUX PEaKLUN U
TEPMOXUMHYECKUM YPABHCHUSM | |

[[CxopocTh XMMHUYECKOH peakiuu, €€ 3aBUCHIMOCTh OT
pa3nuuHbIX akTopoB. Katanus u kaTanuzatopsl]|

[[ToMoreHHBIE U TETEPOTECHHBIC PEAKITHH ]|

[[TIpakTrueckas padota Ne 1 mo teme "BnusiHue pa3mnyHbIX
(aKkTOpPOB HA CKOPOCTh XUMHUYECKON peakuuu']]

[[OGpatumble 1 HEOOpaTUMBIE PeaKLUU. XUMHUUECKOEe
paBHOBecHeE] ]

-

-
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BBCOUTC
3HA4YCHUC
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3HAUCHHE

BBCOUTC
3HA4YCHUC

BBEIUTE
3HAUECHUE

BBCOUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

BBEIIUTE
3HAUCHUEC

BBEJIUTE
3HAUCHUEC

BBCAUTC
3HA4YCHUC

BBEJINTE
3HAUCHHEC

BBCOUTC
3HA4YCHUEC
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3HA4YCHUC
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JaTy
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[[TIpakTrueckas padota Ne 2 o Teme "BnusiHue pa3mnyHbIX
(hakTOpOB Ha MOJOKEHNUE XUMUIECKOTO paBHOBeCHs "] ]

[[@nexTponuTnueckas auccouuanus. CUIbHbIE U C1alble
37eKTpOoauThl. CTeneHpb qucconranuu]|

[[MonnOe npousBenenue Boabl. Cpesa BOJHBIX paCTBOPOB.
Bonopoansiii nokazarens (pH) pactBopal] |

[[Tunponus coneit. Peakiuu, npoTeKarIye B pacTBOpax
3JIEKTPOJIUTOB] |

[[TTpakTrueckas paboTta Ne 3 o Teme "XUMHUECKUE PEAKITUN
B PacTBOPAX AJIEKTPOJIUTOR"]]

[[OkucnuTensHO-BOCCTAHOBUTENbHBIC peakinu. Baxkueitme
OKHCJIUTEJIM U BOCCTAHOBUTEIH | |

[[MeTon 3eKTpOHHOTO (3JI€KTOHHO-HOHHOT0) OanaHcal]
[[2nexTponu3 pacTBOPOB U pacCIIaBOB BEIIECTRB] |
[[Pewenue 3a1a4u pa3auyHbIX TUIIOB] |

[[Pemenue 3a1a4 pa3auyHbIX TUMOB] |

[[CucTemaTuzanus u 0000IIEHUE 3HAHUH 110 TEME
"Xumuaeckue peakuun']]

[[KoHnTponbHas paboTa mo TeMe "Xumudecknue peakun']]

[[TTonoxenue HemerasmioB B [lepuoanueckoil cucreme
xuMudeckux daeMeHToB JI. M. MenaeneeBa u 0COOCHHOCTH
cTpoeHust ux aromoB. Ouznyeckue cBOKWCTBA HEMETAILIOB] |
[[AnnoTponus HEMeTaIOB (Ha IPUMEpE KUCIOPOa, Cephl,
dhocdopa u yramepona)]]

[[Bomopox: monmydenue, pu3ndeckre 1 XUMUYECKHE CBOMCTRA.
TMuapunet]]

-

BBEIINTE
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3HA4YCHHC
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BBCOUTC
3HAa4YCHUC
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BBCOAUTC
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BBCOUTC
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BBEIIUTE
3HAUCHHE

BBEJIUTE
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BBEJINTE
3HAUCHUEC
BBEJIUTE
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BBEJINTE
3HAUCHHEC

BBEJINTE
3HAUCHHE

BBCOUTC
3HA4YCHUEC

BBEUTE
3HAUECHUE

BBEIUTE
JaTy
BBEINTE
Jaty
BBEIUTE
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BBEINTE
Jaty
BBEIUTE
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[0]
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[[["amoreHsl: HaX0X/I€HNE B IPUPOJIE, CIIOCOOBI MOITYUEHHUS,
¢u3nyecKkre U XuMHUYECKUE CBOICTBRA]]

[[T"anorenoBogopoasl. BaxkHeiiine KUCIOPOaACOAECpKAIIIIE
COEJIMHEHMS TaJOreHOB] |

[[JTaGopaTopHBIE ¥ MPOMBIIIJIEHHBIE CTIOCOOBI MTOTYYEHUS
rajoreHoB. [[puMeHeHue raJoreHoB U UX COCTMHEHUI | |

[[ITpakTnueckas padorta Ne 4. Pemenue skcriepuMeHTaIbHBIX
3ama4 no teme "['amorensr"]]

[[Kucnopon: 1abopaTopHbie U IPOMBIIUICHHBIE CTIOCOOBI
MoJTy4eHus1, PU3NIECKUe U XUMHUYEeCKHe cBoiicTBa. O30H.
[IpuMeHeHue Kucaopoia u 030Hal |

[[Okcuabl u nepokcuasbl||

[[Pemienue 3a1a4 pa3auyHbIX TUIOB] ]

[[Cepa: HaxoXOeHHE B IPUPOJIE, CIIOCOOBI MOTYyUEHUS,
(u3HUecKre U XUMUICCKUE CBOUCTBA] ]

[[CepoBonopon, cynbduasi]]
[[Kucnoponconepxaiue coeauHenus cepbl. OcOOeHHOCTH

CBOMCTB CEPHOM KUCIIOTHI] ]

[[[TpakTuueckas padorta Ne 5. Pemienue skcrepuMeHTaIbHBIX
3ama4 no teme "Cepa u e€ coenquneHus" ||

[[A30T: HaxX0X/AE€HUE B IPUPOJIE, CIIOCOOBI MOTyYSHHUS,
(buzmvecKre U XMMUYECKHUE CBOMCTBA. AMMHMAK, HUTPHIBI ||

[[Kucnopoacoaepkaiue coequaeHns azora. OcoOEHHOCTH
CBOMCTB a30THOM KHUCIIOTHI| |

[[[IpumeneHue a30Ta U ero coeAMHEHUN. A30THbBIE
ynoopeHus| |

[[@ochop: HaxokIeHHE B MPUPOJIE, CITOCOOBI TIOJTYUCHHUS,
¢usnyeckne U xummuueckue cBoiicrsa. docdusr u GpochuH]|
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[[Oxcuast hochopa, pochopcoaepxkarniue kuciaotsl. Conn
(hocdopHOii KHCTOTHI] |

[[ITpumenenue pocdopa u ero coenunenuit. ocdopusie
ynoopeHus| |

[[TTpakTrueckas pabota Ne 6. Permenue sxkcriepuMeHTaIbHBIX

3anad mo Teme "A30t u dpocdop u ux coequHeHU"|]

[[Yraepoa: HaxoXAEHHUE B IPUPOJIE, AITIOTPOIIHBIE
Moauukauu; GU3NIecKue 1 XUMHUIECKHUE CBONCTBA,
npuMeHeHue]| |

[[Okcun yrnepona(Il), oxcun yraepona(IV), yroiasHast kuciora

u e€ conu||

[[Pewenue 3a1a4u pa3auyHbIX THUIOB] |

[[KpemHMil: HaxoXAeHHE B IPUPOJIE, CIIOCOOBI OTYyUEHHUS,

(bu3nueckre U XUMUYECKUE CBOUCTBA] ]
[[Okcua kpemuusi(IV), kpemMHHEBast KUCIIOTA, CUIMKATHI] |

[[[TprMeHeHue KpeMHUsI U ero coennHeHuil. CTekio, ero
MOJy4YE€HHE, BUIbI CTEKIIA] |

[[Pemenue 3a1a4u pa3auyHBIX TUIIOB] |

[[CucTtemaTuzamus u 0000IICHNE 3HAHUN 10 TEME
"Hemeranmnbi"]]

[[KouTponbHas paboTa mo Teme "HemeTamnsr"]]

[[AHamu3 pe3ynbTaTOB KOHTPOJIBHOM pabOTHI, KOPPEKITUS
omuo0K] |

[[TTonoxenue meramios B [lepuoanueckoil cucreme
XUMHUYECKHX 3JIeMeHTOB. OCOOEHHOCTU CTPOEHUS
INEKTPOHHBIX 000JI0YEK AaTOMOB METAILIOB] |
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[[O6mme ¢pusznueckue cBoiicTBa MeTasuioB. [Ipumenenune
METaJJIOB B OBITY U TEXHUKE] ]

[[CruaBel MeTamioB. Koppo3us Metanios]|

[[Peienue 3a1a4 pa3nuyHbIX TUIOB] ]

[[DnexTpoxuMHUUecKHU psii HapsbKeHNH MeTaiuioB. O0mme
CIIOCOOBI TIOJTYYEHHUS METAIIIIOR] ]

[[O6mmas xapakTeprcTUKa MeTauIoB [A-Tpynms
[lepnonnueckoil cuCTeMBbl XMMUYECKUX 3JIEMEHTOB. HaTpuii u
KaJuii: moiay4yeHue, Gu3ndeckre u XMMUYECKUe CBOMCTBA,
MIPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHEHUH] |

[[Obmas xapakrepucTuka MeTauioB [IA-rpynmnsl
[Ieproanueckoit CUCTEMbl XUMUYECKHUX 3JIEMEHTOB. Maruui u
KaJIbIMIA: TIOTy4eHue, Gu3ndecKie 1 XUMUIECKHUe CBOHUCTBA,
MPUMEHEHUE MPOCTHIX BEUIECTB U UX COCAMHEHU] |

[[PK&€cTrocTh BoABI M cIOCOOKI €€ ycTpaHeHMs | |

[[AsromuHMIA: TTOJTYyYeHHE, GU3HISCKUAC U XUMUICCKUE
CBOMCTBA, IPUMEHEHUE] |

[[AMmdoTepHBIe CBOIICTBAa OKCHA U TUAPOKCUAA ATFOMUHUS,
TUAPOKCOKOMIUICKCHI aTFOMUHUS, MX IPUMEHEHHE ] |

[[Pemenue 3a1a4 pa3auyHbIX TUMOB] ]

[[ITpakTrueckas pabora Ne 7. PemeHue sKkCriepuMeHTaIbHbIX
3a7a4 no teme "MeTauibl r1aBHbIX oArpynm' ]|

[[O6mIas xapakTeprcTUKa METAIOB TOOOYHBIX Toarpymit (b-
rpynn) [leproauueckoii CUCTEMBI XUMUYECKUX 3JIEMEHTOB] |

[[®Pu3nueckue 1 XUMHUYECKUE CBOMCTBA XpOMa U €ro
COCJIMHEHUH, X MPUMEHEHHUE | |

|
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BBEIUTE
3HAUECHUE

BBCOUTC
3HA4YCHHC

BBCOUTC
3HAa4YCHUC

BBCIUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC
BBCIUTC
3HA4YCHUC
BBCOUTC
3HA4YCHUC
BBCOUTC
3HA4YCHUC

BBCOUTC
3HaA4YCHUC

BBEIUTE
3HAUEHUE

BBCOUTC
3HA4YCHUC

BBEJINTE
3HAUCHHE

BBCOUTC
3HA4YCHUC

BBEIUTE
3HAUECHUE

BBCOUTC
3HA4YCHUC

BBCOAUTC
3HAa4YCHUC

BBCOUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

BBEJIUTE
3HAUCHUEC

BBCAUTC
3HA4YCHUC

BBEJINTE
3HAUCHHEC

1

BBEIUTE
3HAUECHUE

BBCOUTC
3HA4YCHUC

BBEIUTE
JaTy
BBEINTE
Jaty
BBEJINTE
naTy
BBEINTE
Jaty

BBEIUTE
naTy

BBEIUTE
Jary

BBEIIUTE
naTy
BBEIUTE
naty
BBEIUTE
naTy
BBEIUTE
naty
BBEJNTE
Jaty
BBEJINTE
naTy
BBEJNTE
Jaty

[0]
(0]
(0]
(0]

(0]

[0}

[0}
[0]
[0}
[0]
[0]
[0]
[0]



85

86

87

88

89

90

91

92

93

94

95

96

97

98

[[Baxwneiimue coenuuenus Mapranua. [lepmanranar xanus,
€ro OKHMCIIUTEIbHbIE CBOMCTBA] ]

[[®Pu3nueckue U XUMHUYECKUE CBOMCTBA Keje3a U ero
coenuueHun. [lonyyenre u mpUMeHEHHE CIJIaBOB KeJe3a] |

[[@u3nyeckue 1 XUMHYECKHUE CBOMCTBA MEAU U €€
COCIMHEHUH, UX TPUMEHEHUE] |

[[®Pu3nueckue U XUMHYECKUE CBONCTBA IIMHKA U €T0
COEJIMHEHUH, X MPUMEHEHHE. [ UIPOKCOKOMIIIIEKCHI IIMHKA] |

[[TTpakTrueckas paboTa Ne 8. PemeHue skcriepuMeHTaTbHBIX
3a1a4d 1o Teme "MeTauibl MoOOYHBIX moArpymn'] ]

[[Pemienue 3aqa4 pa3anyHbIX TUIOB] |

[[O6061menue u cucTteMaTu3anys U3y4eHHOTO MaTepuaa o
teme "MeTtaisl"]]

KonTtponsHaas padora 110 teme "MeTtaiuisl"
Tp p

[[AHanu3 pe3ynbTaToB KOHTPOIBHOU PabOThl, KOPPEKLIUS
omuoOoK]|

[[Posb xuMuu B oOecrieyeHUH YCTOMYMBOTO Pa3BUTHS
yesioBedecTBa. [IoHATHE 0 HAYUYHBIX METOIaX MCCIEA0BAHUA
BemiecTB]|

[[Hay4Hble mpUHIIUTIBEI OPTAaHU3AUNA XUMUYIECKOTO
MPOU3BOJCTBA. [[pOMBITIIIEHHBIE CTTOCOOBI TOTYUYESHUS
BOKHEUIIINX BEIIECTB] |

[[Xumuyeckoe 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbl U €T0
MOCIeACTBUSA ||

[[Xumust u 310poBBe YesoBeka. JlekapcTBeHHBIE CpeCcTBa] |

[[Xwumus mumm. Poste XuMun B 00ecrieueHIH THIIEBOM
0e30macHOCTH |

BBEIINTE
3HAUCHHE

BBCOUTC
3HA4YCHHC

BBEIUTE
3HAUECHUE

BBCOUTC
3HA4YCHHC

BBCIUTC
3HA4YCHUC

BBCOUTC
3HAa4YCHUC

BBCIUTC
3HA4YCHUC

1

BBCIUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

BBEIUTE
3HAUEHUE

BBCOUTC
3HaA4YCHUC

BBEIUTE
3HAYECHUE

BBEJINTE
3HAUCHHE

BBCOUTC
3HA4YCHUC

BBEIUTE
3HAUECHUE

BBCOUTC
3HA4YCHUC

1

BBCOAUTC
3HAa4YCHUC

BBCOUTC
3HA4YCHUC

BBEIIUTE
3HAUCHHE

BBCOUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

BBEIUTE
3HAUECHHE

BBCOUTC
3HA4YCHUEC

BBEIUTE
3HAUECHUE

BBEIUTE
JaTy
BBEINTE
Jaty
BBEJINTE
naTy
BBEINTE
Jaty
BBEJINTE
naTy
BBEINTE
Jaty
BBEJINTE
naTy
BBEIUTE
Jaty
BBEIIUTE
naTy

BBEIUTE
naTy

BBEIUTE
naTy

BBEJINTE
naTy
BBEIUTE
Jaty
BBEIINTE
naTy

[0]
(0]
(0]
(0]
(0]
(0]
(0]
(0]
[0}

(]

(]

[0]
[0]
(0]



[[KocmeTnueckue u napdromepHble cpeacTBa. beiToBas
XUMUS ||

[[Xumus B cTpouTenscTBE. BakHelne cTpouTeIbHbIE U
KOHCTPYKIIMOHHBIE MaTEPHaIbI]|

[[Xumus B cenbCckoM X03siicTBE. OpraHuyecKue u

101
MUHEpaJIbHbIE y100peHns| |

102 [[CucremaTuzanus u 0000IICHIE 3HAHUIA TI0 TeMe ] ]

ITOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

BBEIINTE
3HAUCHHE

BBCOUTC
3HA4YCHHC

BBEIUTE
3HAUECHUE

BBCOUTC
3HA4YCHHC

BBEJINTE
3HAUCHHE

BBCOUTC
3HA4YCHUC

BBEIUTE
3HAUECHUE

BBCOUTC
3HA4YCHUC

BBEIUTE
JaTy
BBEINTE
Jaty
BBEJINTE
naTy
BBEINTE
Jaty

[0]
(0]
(0]
(0]



