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MMOSICHUTEJBHAS 3AIIUCKA

[TporpaMma mo XMMHHM Ha YpoBHe cpemHero obmero obpaszoBaHus pa3paboTaHa Ha OCHOBE
@enepansHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazosanun B Poccuiickod Penepanuun,
TpeboBaHMi K pe3yIbTaTaM OCBOeHHUs (enepanbHO# 00pa3zoBaTebHON IPOrpaMMEl CPEIHEr0 00IIero
obpasosanust (OOIT COO), npeacrarienHsix B PegepalbHOM roCyAapcTBEHHOM 00pa30BaTeIbHOM
craggapre COO, c¢ yuérom Konmemuum npemomasanus ydyebHOro mpeamera «XHUMHA» B
obpazoBaTeNbHBIX  OpraHu3amusx  Poccuiickod ~— @enepanmu, — peajM3yIOIIMX — OCHOBHBIE
oOpasoBaresibHBIE MPOrpaMMEl, ¥ OCHOBHBIX IONOKEeHHH «CTpaTerud pasBHTHS BOCIHTAHHA B
Poccuiickoit @epepannu Ha mepuon go 2025 roma» (Pacmopsbxenue Ilpasutenscrea PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY IOIXOJ0B K pa3pabOTKe IPOrpaMMEI IO XMMHMH, K ONPEJEICHHIO oOmiel cTpaTeruy
o0yueHHs, BOCIIHTAHHS M Pa3BHTHS OOydaloIIMXcs CpeAcTBaMH ydeOHOro mpeamera «XHMHS» s
10-11 xmaccoB Ha 0a30oBoM ypoBHe cocTaBmin KoHuenTyaidbHele monoxeHus PI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH WEJNeH, comepiKaHus, pe3ynbTaToB 00ydeHHs W TpeOOBaHHME K YPOBHIO
TIOJITOTOBKH BBIITYCKHHKOB.

Xumuueckoe 00pa3oBaHHe, IOTyJaeMOe BEITYCKHUKaMH 0011eo6pa3oBaTelbHOH Opranu3aluy,
ABIISETCS HEOTBEMJIEMOM w[acThl0 MX oOpazoBaHHOcTH. OHO CIYXKHT 3aBEpINAIOIIMM 3TAllOM
pealM3allid Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpOBHE KIIOYEBBEIX ILEHHOCTEH, MPHUCYIIHX
IIE/IOCTHOM CHCTEME XHMMHYECKOro o00pasoBaHMs. OTH LEHHOCTH KacaroTCsAd I[I0O3HAHHS 3aKOHOB
OpHpPOAEL, (JOPMHPOBAaHHS MHPOBO33PEHHA M OOIIEH KyIbTyphl HENOBEKa, a TAKIKE DKOJIOIMYECKH
000CHOBaHHOTO OTHOINEHWS K CBOEMY 3IOPOBBIO M TIPUPOAHON cpene. Peanmmsyercs XHUMHUYECKOE
obpazoBanne OOyJaroIIMXCss HA YpOBHE cpemHero obmero obpasoBaHHs CpeACTBaMH Y4eGHOTO
npeaMeTa «XUMHA», COJIEpXKaHHe M MOCTPOSHHE KOTOPOrO ONPEJEICHBI B IIPOrpaMMe IO XUMHH C
yu4éToM crienupHuKH HayKM XHMHH, €€ 3HAYeHWs B [IO3HAHMM IIPUPOIBI U B MaTepHANBHOM IKU3HU
obmecTBa, a TaKkKe ¢ Y4&TOM OOMMX mened M IPUHIHUIOB, XapaKTepH3YIOMMX COBPEMEHHOE
COCTOsHHE CHCTEMBI cpeHero obmero obpasosanus B Poccuiickoit denepaliuu.

XUMHS Kak 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK HIpaer ocoO0ylo poilk B COBPEMEHHOH
[UBUJIH3AIMH, B CO3JaHHM HOBOH 0a3pl MaTepuadbHOH KyasTypbl. OH4 BHOCHT CBOM BKIAJ B
(hopMHpPOBaHKHE PAMOHAILHOIO HAYYHOTO MBILIICHAS, B CO3/aHWE LENOCTHOTO IpPeJCTaBleHHs 00
OKPYXKAIOIEM MHDPE KaK 0 e[IMHCTBE MPUPOIBI U HeI0BeKa, KoTopoe GOpMHPYETCA B XMMHH HA OCHOBE
[OHMMAHHUS BEIIECTBEHHOr0 COCTABA OKPYXKAIOIEro MHpa, OCO3HAHHS B3aUMOCBI3H MEX]TY
CTPOEHHEM BEINECTB, HX CBOMCTBAMH M BO3MOKHBIMU 00J1aCTIAMU ITPUMEHECHHS.

TecHO B3aMMOJEHCTBYS C NPYIMMHM ©CTCCTBCHHBIMH HayKaMH, XHMHS CTajJa HEOThEMJIEMOHN
YacThI0 MHPOBOM KYJIbTYPHI, HEOOXOJMMBIM YCIOBHEM YCIEIIHOIO TPyJa H KH3HH KaXKI0ro 4icHa
obmectsa. CoBpeMeHHas XHMHs KaKk HayKa CO3HATENbHAS, KaKk HayKa BBICOKHX TEXHOJOTHM
HalpapjieHa Ha pemieHune rIo0aTbHBIX MpobiaeM YCTOHUHBOrO pasBHTHA YEIOBEYECTBA — CHIPBEBOM,
SHEPreTHYECKOM, IMUIIIEBOH, 3KOJIOTHYECKOM 6€30IacCHOCTH M OXPaHBbI 3710POBBA.

B coorserctBHM ¢ OOmEMH [eIIMH W [PHHUMNAMH cpefHero obiero o0pasoBaHMs
comepkanme mnpeamera «Xumua» (10-11 xmaccel, 6a30BBII ypOBEHb M3Y4YEHHMs) OPHEHTHPOBAHO
MPEUMYIIECTBEHHO HA OOMEKyIBTYPHYIO MOATOTOBKY OOydarommuxcs, HEOOXOOUMYHO MM Ul
BEIPaOOTKH MHMPOBO33PEHYECKMX OPHEHTHPOB, YCIIEIIHOINO BKJIIOYEHHS B IJKH3HB COLHMyMa,
[POJOJDKEeHHS 00pa30BaHus B Pa3IMUHbIX 00/1aCTAX, HEe CBA3AHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocTaBsOIUMH IpeaMeTa «XuUMusA» ABIIOTCA 0a30Bble Kypesl — «Opranudeckas XUMHA» U
«O6mas u HeopraHuyeckas XHMHUSL», OCHOBHBIM KOMIIOHEHTOM COJIEPXKaHMs KOTOPBIX SBIISIOTCS
OCHOBEI ©a30BO¥f HayKW: CHCTEMAa 3HAHWM [0 HEOPraHMYeCKOH XMMHH (C BKIIIOYEHHEM 3HAHHUN U3
oOmei#t xuMHuK) W opraHudeckoidl xumuH. POpMHPOBAHHE NAHHOH CHCTEMBI 3HAHWHM NPH HM3YYCHHH
npeaMera obecleurBaeT BO3MOXKHOCTh PAaCCMOTPEHHMS BCEro MHOINooOpasus BEINECTB HAa OCHOBE
O0ImUX MOHATHH, 3aKOHOB U TEOPUH XUMHH.

Crpykrypa comepkaHusa KypcoB — «Opranudeckas xumus» U «Ob0mas u Heopranudeckas
XUMHS» CHOPMHpPOBaHA B IpOorpaMme 0 XWMHH Ha OCHOBE CHCTEMHOIO MOJAXOJa K HM3YYEHHIO
yuebHoro wmarepuama u oOycioBieHa MCTOpHYeCKM OOOCHOBaHHBEIM pa3sBHTHEM 3HaHWH Ha
ONPEIENIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKOd XMMHM BEIIeCTBa
paccMaTpHBAIOTCA HAa YPOBHE KJIACCHYECKOW TEOPHH CTPOCHHA OPraHMYECKHX COCAMHEHMH, a TaKKe
Ha YPOBHE CTEPEOXMMHYECKHX M 3JIEKTPOHHBIX IpeJCTaBlIeHni o cTpoeHun BeinectB. CBeneHus 06
H3ydaeMBIX B Kypce BeIecTBax JaloTcs B Pa3BUTHH — OT YIJIEBOJOPOMAOB 0 CIOJKHBIX OHOJIOTHYECKH



AKTHBHBIX COGJHHEHMH. B Kypce opraHM4ecKodf XHMHH MONydaloT pasBHTHE cOpMHUpOBaHHbBIC Ha
YPOBHE OCHOBHOTO 00mero 06pa3oBaHHA NMEPBOHAYANBHBIC MPEACTABICHHA O XHMHYCCKOH CBA3H,
KIacCH(UKAIMOHHBIX TPH3HAKAaX BEINECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX CTPOCHHS, O
XHMHYECKON peaKiuH.

[Ton HOBBIM yIJIoM 3peHHMs B mpeaMere «Xumus» 0a30BOro YpOBHS pacCcMaTpHBAeTCS
W3yJYeHHBIA HAa YPOBHE OCHOBHOro oOmero oOpa3oBaHis TCOPETHYECKHH MaTepHal ¢
(akToIOrHYeCcKHe CBEJEHHS O BEINeCTBAX W XMMHUYCCKOHW peakuud. Tak, B YaCTHOCTH, B Kypce
«O6mas ¥ HeopraHmYeckas XAMHUs» O0OyYarONMMCs IPEJOCTaBIAETCS BO3MOXHOCTH OCO3HAThH
3HAYCHHE TEPHOIMYECKOT0 3aKOHA ¢ OOIMIETEOPETHUECKHX M METONOJIOTHYECKHX MO3MIMH, riybxe
[IOHATH HCTOPHYECKOE M3MEHEHMe (YHKIHH 3TOro 3aKkoHa — oT obobmaromei 10 oObACHsIOmEeR 1
NPOrHO3HPYIOLIEH.

EnmwHas cuctema 3HaHUM O BaKHEHIIHX BEIIECTBaX, WX COCTaBe, CTPOCHHMH, CBOMCTBaxX H
IPAUMEHEHHH, a TAlOKe O XHMHYECKHX DPEaKIUsX, WX CYI[HOCTH M 3aKOHOMEPHOCTAX NpPOTEKaHHA
pomonHAeTesa B kypeax 10 u 11 ki1accoB s1eMeHTaMu COAEPKaHKsA, HMEIOIIHUMHE KYI/IBTYPOJIOT HYECKHH
¥ IPHKIATHON Xapakrep. DTH 3HAHHA CIOCOOCTBYIOT NMOHMMAHHIO B3aHMOCBA3H XHMHUHU C JPYTHMH
HAYKAMH, PACKPBIBAIOT €€ pOoJb B IIO3HABATEIBHOM M IPAKTHYECKOH NEATEIBHOCTH YeIOBEKa,
CIIOCOGCTBYIOT BOCIHTAHHIO YBAXKEHHS K MPOIIECCY TBOpUECTBA B OOIACTH TEOPHM M NPaKTHYECKHX
IPHIOKEHNH XHMHH, [OMOTAIOT BBITYCKHHKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JIHYHOCTHO
3HAYUMBIX ITPOOJIEMAX, CBA3AHHBIX C XMMHEH, KPHTHYECKH OCMBICTHBATE HHPOPMAIHIO H IPHMCHATH
eé U1 TOTOJHEHMS  3HAaHMN, pemleHus  HMHTEJUIEKTYanbHBIX H  JKCIEPUMEHTAJIBHBIX
HCClIeIOBaTeNIbCKUX 3a1a4. B menoM cojepikaHue yuebHOro mpeamera «XHMHEA» TaHHOIO YPOBHS
W3ydeHHs OPUEHTHpOBaHO Ha (hopMupoBaHHE y OOYHAIOMIMXCS MHPOBO33PEHYECKOH OCHOBBI IUIA
nonuManus (uiaocodekux HAeH, TakMX Kak: MaTepHaTbHOE EIMHCTBO HEOPTaHWYECKOro H
OpraHu4ecKoro MHupa, 00yCIOBIEHHOCTh CBOMCTB BEINECTB UX COCTABOM H CTPOSHHEM, MO3HABAEMOCTh
IPAPOIHEIX ABIEHHH MyTEM 3KCIEPHMEHTA W PEINCHHS NPOTHBOPEUMH MEXIy HOBBIMEH (aKTaMH H
TEOPETHYECKMMH IPEANOCEUIKAME, OCO3HAHHE PONTH XMMUM B PENICHHH SKOJIOTHYCCKHX IpobieM, a
TaiKe npobieM cOepekeHus SHEPreTHUECKHX PECYpPCOB, ChIPbS, CO3AAHMS HOBBIX TEXHONOTHH H
MarepHalloB.

B 1uiaHe permeHHs 3aj@4 BOCIHTAHWS, PasBUTHA H CONHANH3AlMH O0yYalOIHXCs NPHHATHIC
MporpaMMoil 10 XHMHM IOJAXOIBl K ONpPEIENCHHUIO COJACPKAHMA M IOCTPOCHHS MpEeaMETa
NpeycMaTpHBaiOT HOPMEPOBaHKE YHHBEPCATLHEIX yIeOHBIX AeHCTBHH, HMEIOMHUX 6a30B0e 3HAUCHHE
JUIi pasIMYHBIX BMOB JIEATENbHOCTH: pelleHHs mpobmeMm, IOHCKa, aHamu3a u 00paboTKH
uadopManuy, HEOOXONHMBIX JUIS MPHOOPETEHHs OIbITa IPaKTHIECKOH H HCCIIeI0BATEIBCKOH
JIEATEIbHOCTH, 3aHUMAIONIEH BaKHOE MECTO B ITO3HAHHM XMMHHU.

B IpakTHKe IIpenoaBaHus XMMHH Kak Ha YPOBHE OCHOBHOTO o0IIero 06pasoBaHM:, TaK H Ha
YpOBHE CpeaHEro obuero o6pa3oBaHus, MPH ONPEIENCHAN COACPKATENBHON XapaKTepHCTHKH nene
M3y4eHHs TPEIMETa HANPABICHHEM IIePBOCTEIIEHHON 3HAYMMOCTH TPAIUIMOHHO IpPH3HAETCS
dbopMHpOBaHHE OCHOB XWMHYCCKOM HayKWm Kak OOJacTH COBPEMEHHOTO ECTECTBO3HAHH,
MPAaKTAYECKON JEATETbHOCTH 4YEI0BCKa H KakK OIHOI0 M3 KOMIIOHCHTOB MupPOBOH KymnbTypsl. C
METOIMUECKOH TOYKH 3pEHHs TAaKOH MOAXOA K OIPEIENCHHIO LEICH U3yYeHHA NMPEIMETa SBIICTCH
BIIOJIHE OTIpaBAaHHBIM.

CoracHo JaHHOM TOYKe 3PeHHs TaBHBIMA LEISMHA H3y4eHHA HpeaMeTa « XuMus» Ha 6a30BOM
ypogrgre (10 —11 Ki1.) SBsroTCs:

(hopMHpOBaHHE CHCTEMbI XMMUYECKHX 3HAHMH KaK BaKHEHINEH COCTABIIIOMEH €CTEeCTBEeHHO-HAyIHOH
KApTHHBI MEpa, B OCHOBE KOTOPOH JIEJKAT KIFOUEBBIE MOHATHSA, QyHAaMCHTATEHBIC 3aKOHBI M TEOPHH
XWMHH, OCBOGHHE S3bIKA HAayKH, YCBOGHHE W IIOHMMaHHME CYNTHOCTH [OCTYIHBIX 0000menuH
MHPOBO33PEHYECKOr0 XapaKrepa, 03HaKOMJICHHE C HCTOPHEeH UX Pa3sBUTHA H CTAHOBJICHHUS;
hopMmpOBaHHUE ¥ Pa3BUTHE NMPEACTABICHHH O HAYYHBIX METOJAX MO3HAHHMS BEMECTB ¥ XHMHYUCCKHX
peakimi, HEOOXOAMMBIX [UIS NPUOOpETEHHs YMCHMM OpPHECHTHDOBATECS B MHpPE BCIICCTB H
XAMHUYUECKHX SBJICHHMN, MIMEIOIMX MECTO B IPHPOIE, B MPAKTHYECKON U MOBCEIHEBHOM JKH3HH;
pa3BUTHE YMCHHH H cCIOCOGOB MEATENBHOCTH, CBA3AHHBIX C HaOmoneHHeM W OOLACHEHHEM
XMMHUYECKOTO SKCIIEPHMEHTa, COOTIOICHIEM IPABHT 6€30MacHOro 00paIleH A ¢ BEIECTBAMH.

Hapsimy ¢ oTEM, cofepKaTelbHas XapaKTepHCTHKa IeNed M 3ajad W3y4eHHd NpeaMeTa B
IporpamMme M0 XMMHHM yTOYHEHa W CKOPPEKTHPOBaHA B COOTBETCTBHH C HOBBIMH NPHOPHTETAMH B
cucteMe cpeasero obmiero obpasosanms. CeromHs B NpernojiaBaHWK XHMHH B fospIneil cTENeHH



oTHaéTcs NpeAroYTeHHe MPAKTHYECKOH KOMIIOHEHTE COJepXaHus O0y4yeHHs, OPHEHTHPOBAHHOH Ha
OZIrOTOBKY BBITYCKHMKA 001e06pa3oBaTe/IbHON OpraHM3aIMy, BJIA/JEIOMEro He HabopoM 3HaHWH, a
(YHKIHOHATEHOM TPAMOTHOCTBIO, TO €CTh CIIOCO0aMH M YMEHHAMH aKTHBHOTO IOJIyYEHHS 3HAHUH H
MPUMEHEHHS UX B PEATbHOM JKU3HU JUIA PEIIEHHs PAKTHYECKAX 3a/1ay.

B CcBSI3M ¢ 9THM IpH H3ydeHMH IpeameTa «XHMHS» JOMHHHPYIOIIEEe 3HaueHue mpHoOpeTaroT
TaKHe IeNH U 3a/1a4H, KakK:

amanTamms 00ydJaromuxcsl K YCIOBHAM JMHAMHYHO PA3BUBAIOIIErocs MMpa, (HOpMHpOBaHHE
HHTE/UIEKTYaTbHO pasBUTOM  JIMYHOCTH, TOTOBOM K  €aM000pa3’oBaHHIO, COTPYAHHYECTBY,
CaMOCTOATENFHOMY IIPHHATHIO TI'PAMOTHBIX pEIICHHH B KOHKDETHBIX JKM3HEHHBIX CHTYalHUsX,
CBA3@HHBIX C BEIIECTBAMH U MX IIPHMEHEHUEM,

dopmupoBanue y 06y4alOMMXCS KIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIETEHIMH), UMEIOLIMX
YHHBEPCAILHOE 3HAYEHHUE U PasIiYHbIX BUIIOB JEATETLHOCTH: PelleHus pobiem, MOUCKa, aHaIu3a
u oOpaboTku wHGOpMamuy, HEOOXOAMMBIX MUIi NPHOOPETEHHS ONbITA AEATEIBHOCTH, KOTOpas
3aHMMAeT BAXKHOE MECTO B I[O3HAHHHM XUMHH, & TaKXKe JUIA OIEHKH C MO3HIHH 5KOJIOTHYECKOH
Ge30macHOCTH XapakTepa BIUSHHS BEIIECTB M XHMHYECKHX MPOLIECCOB HA OPraHH3M dYeNoBeKa U
MPAPOJIHYIO CPEY;

pasBUTHE MO3HABATEIBHBIX HHTEPECOB, HMHTEIUIEKTYalIbHBIX M TBOPYECKMX CIIOCOOHOCTEH
obyuarommxcs: CriocOOHOCTH CaMOCTOATENBHO IPHOOPETATh HOBEIE 3HAHMSA 110 XMMHH B COOTBETCTBUH
C JKH3HEHHBIMH NOTpPeOHOCTAMH, HCIOJB30BaTh COBpeMeHHBIE MHAOPMAIMOHHBIE TEXHOIOIHMH s
MOHMCKa ¥ aHAIM3a YYeOHOM ¥ HAyIHO-TOMY IPHOM HHPOPMAIIMH XHMHUYECKOT0 COEPIKAHMS;

dopMupoBaHHEe M pa3BUTHE y OOYYaIOMMXCs ACCOLMATHBHOIO M JIOTHYECKOTO MBIIUICHHUS,
HaOMIOAaTEeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpEIe 0COOEHHO HEoOXOJMMEI, B YaCTHOCTH,
[IPH TUTAHAPOBAHMH U MIPOBEJICHUH XUMHHYECKOI0 SKCIIEPUMEHTA;

BOCIIUTAaHHE y obyuaromuxcs yOexAEHHOCTH B 'YMAHHCTHYECKOH HANpPaBICHHOCTH XHMHH, €€
BKHOM pOJIM B PEIIeHHH II0GATBHBIX MpobIeM paldoHaIBHOIO IPUPOAONIONLE30BaHMS, TOIOITHEHUS
SHEPreTHYECKHX DPECYPCOB M COXpAHEHHS IPHUPOJHOIO DPABHOBECHS, OCO3HAaHHA HEOOXOJMMOCTH
GepeXXHOTO OTHOMICHHWST K IMPUPOLE H CBOEMY 3/J0POBbIO, @ TaKkKe NPHOOPETCHMS OIbITa
HCIIOIE30BAHNS TIOYUSHHBIX 3HAHUI Ul OPHHATHS IPaMOTHBIX PEINEHHM B CHTYallHsX, CBA3AHHBIX C
XMUMHUYECKUMHU ABICHUAMMU.

B yueOHOM IuIaHe cpeHero odmero obpa3zoBanus mpeaMeT «Xumusny 6a30BOro ypoBHsA BXOIHT
B COCTaB IIpeMeTHOM 0bnacTu «EcTecTBeHHO-HAYYHBIE IIPeIMETHI).

OO6miee 9MCII0 9acoB, OTBEASHHBIX VIS H3y9eHUs XUMUM, Ha 6A30BOM YPOBHE CPEIHEr0 00IEro
obpaszosanus, cocrasisger 68 yacos: B 10 kmacce — 34 yaca (1 yac B Hezemo), B 11 knacce — 34 gaca (1
Yac B HeJem0).



COJIEP’KAHUE OBYYEHMS
10 KJIACC
OPI'AHUYECKAS XUMHWA

TeoperndecKHe 0CHOBbI OPraHH4YeCK0H XHMHH

IIpesver opraHmdeckodf XWMuM: €€ BO3HHKHOBEHHE, PasBUTHC M 3HAYCHHE B IOJYHCHHH HOBBIX
BEIECTB W MaTepHaloB. TeOpHs CTpOeHHs opraHmueckux coequHenui A. M. Byrieposa, e€ OCHOBHEIE
nonoxenust. CTpyKTypHBIe hOpMyIIbl OPraHAYECKAX BemecTs. ['omonorus, usomepus. XuMH4IecKas CBA3b B
OpraHHYecKHX COeIHHEHUSIX — OJIMHAPHEIE H KPaTHBIE CBS3H.

IIpencraBrende o KiaccHUKAIMH OpraHMYecKUX BemecTB. HomeHkimaTypa OpraHAYEcKHX
COeIMHEeHMH (CHCTeMaTWdeckas) W TPHBHAIBHBIC HA3BaHMA BAXHCHINMX IPEACTABHTENCH K/IaccoB
OpraHWYecKUX BEHIECTB.

JKCIepUMEHTANTEHEIE METOJB! H3ydeHHs BEIIECTB M HMX IIPEBpAleHHi: 03HAKOMIIEHHE ¢ o0pasuamu
OpPraHMYeCKHX BELIECTB M MaTephalaMH Ha HX OCHOBE, MOJEIHPOBAHHE MOJEKYJ OpraHWYECKHX BEIIECTB,
HabmiofeHHe W ONMUCAHHE JIEMOHCTPAIMOHHBIX OIBITOB IO IIPEBPAIEHHMIO OPraHAYeCKHX BELISCTB IIPH
HarpeBaHuH (IUIaBlIeHAe, 0OYTIHBaHHE ¥ TOPEHHE).

Yraesogopoabl

AJIKQHBI: COCTaB M CTPOEHME, rOMOJIOrHdeckuil psa. MeraH H 3TaH — NPOCTCHINHE NPEACTAaBUTEIH
anKaHoB: (hpU3MUECKHe M XMMHYECKHe CBOMCTBA (peaKmuy 3aMelleHus] M TOPCHIs), HAXOX/ICHHE B IIPUPOJIE,
MIOJTyYCHHUE U IPAMEHEHHE.

AJIKEHBI: COCTAB M CTPOEHHE, TOMOJIOTHYSCKHM psi. OTHIEH H NpPONMIEH — IIPOCTEHIIHe
TIpeJICTABUTENH AIKEHOB: (u3MUecKue W XHMHIUECKHE CBOMCTBA (PeaKijuu THAPHPOBAHHS, TalOreHHPOBaHHS,
TMJpaTalliy, OKKCIICHHUS U OIMMEPH3AIAH), TOJTy4eHHEe i IPIMEeHEHHE.

Anxanwensl: Oyrammen-1,3 u MetmnOyrammen-1,3: cTpoeHHe, BayKHEHIINEG XUMHYECKHE cBOiicTBa
(peaximst momAMepH3anyy). IlomydeHue CHHTETHYECKOro KayIyKa H PE3HHBL.

AJKHHBI: COCTaB M OCOOEHHOCTH CTPOEHHWS, TOMOJIOTHYECKHH psj. AIETHIEH — MOPOCTCHIINA
TIpeICTABHTENb AJKHHOB: COCTaB, CTPOeHHE, PH3MUECKHEe U XUMHIECKHe CBOMCTBA (PeaKiy THIPHPOBAHMS,
raJIOr€HUPOBAHMS, THIPATALlHH, TOPEHHS ), IOIYIEHHE ¥ IPHMEHEHHE.

Apensl. Bensor: cocras, cTpoeHHe, HH3MUECKHE M XHMHUYECKHE CBOMCTBA (PeaKIHK rajoreHHpOBaHMs
H HUTPOBAHU), TIONyIEHHE K IPUMEHEHHe. T0YoN: cocmas, cmpoenue, (usuieckue u XuMuieckue c60icmsa
(peakyuu 2an02eHUPOBAHUA U HUMPOBAHYS), NOLYYeHue U npumenenue. TOKCHIHOCTS apeHoB. ['eHeTHYIecKas
CBSI3b MEXY YIIIEBOAOPOJAMH, IPHHAICKAIAMHU K Pa3/IMIHBIM KJIaccaM.

[IpEpO/HEIe HCTOYHHKH YIJIEBOZOPONOB. [IPHPOIHEIA ra3 i momyTHEle HedTsHbe rassl. Hedrs u e&
npoucxoxaenne. Crioco6sr mepepaboTkn HedTH: IEPErOHKA, KPEKMHT (TepMHMYECKHH, KATAIHTHYCCKHH),
rmuposms. [IpoyKTEl nepepaGoTky He(TH, UX IPHMEHEHNE B IPOMBIIUICHHOCTH B B ObiTy. KaMenHbi yroms
U TIPOJIyKTHI €ro nepepaboTKH.

DKCIEpPHMEHTATBHEIE METOJIBl H3yYeHHs BEIIECTB W MX NPEBPANICHHI: 03HAKOMIIEHHE C oOpasuaMH
IIacTMace, KaydykoB u pe3sussl, Koyuekiun «Hedts» 1 «Yroms», MoAenmupoBaHne MOJICKYI YTJICBOAOPOAOB
¥ TaOreHONPON3BOHEIX, IPOBEAEHHE IPAKTHIECKOH paboThl: MOTy4eHHE STHIICHA X H3YYCHHE er0 CBOHCTB.

Pacuérnele 3anaqm.

Brrauciaenns 00 YPaBHEHHIO XAMUYECKON peakiuy (Macchl, 00béMa, KOJIMYECTBA HCXOHOTO BEIECTBA
WM TPOAYKTA PEakidd M0 W3BECTHBIM Macce, 00BEMY, KOJMYECTBY OIHOIO M3 HCXOJHBIX BEIICCTB HIHA
IPOJYKTOB PEAKIIHH).

Kuciopoacoaepskamue opranH4ecKae coeAHHEHAS

IIpenenbHEE OJHOATOMHEIE CHHUPTHL MeTaHON W 3TaHON: CTPOEHHE, (PH3MYECKHE H XHMHYCCKHE
cBOMCTBa (peakilMH ¢ aKTHBHEIMH METAJlJIaMH, TalloreHOBOJIOPOAAMH, ropeHue), npuMeHeHHre. BogopoaHbie
CBA3M MEXKJy MOJIEKYJIaMu criupToB, JleficTBHE METAHOA U 3TAHOIA HA OPraHHU3M YeJIOBeKa.

MHOr0aTOMHBIE CHHMPTHL. DTHJIEHIVIAKONL W TJIHIEPHH: CTPOCHHE, (H3UYCCKHE H XHMHYCCKHE
cBoifcTBa (B3aMMOIEICTRHE CO MIENOYHEIME METAUIAMHA, KAYECTBEHHAs PEAKIIHsA Ha MHOTOATOMHBIE CIHPTEI).
JleficTBUE HA OPraHU3M YenoBeka. [IpuMeHeHne rIMIepHHa U ITUIICHITUKOJIA.

deHON: CTPOCHHE MOJNEKYTbl, (H3WYecKWe M XHMHUeckue cBoictBa. TOKCHYHOCTE (eHONa.
[Tpumenenue Genoma.

ANBnerdasl W kemouvl. DopMmanbieruj, aneTamblerHi: CTPOCHHE, (QH3MYEeCKHEe U XHMUYECKHE
cBOMCTBA (PeaK[MH OKACIEHHS W BOCCTAHOBI/ICHHUS], KAYECTBEHHBIE PEAKIHH), IIONYYCHHE ¥ IPUMCHEHHC.




OnHOOCHOBHEIE IIpelelbHble KapOOHOBBIE KHCIOTEL. MypaBpHHAA M yKCycHas KUCJIOTHI: CTPOEHHE,
(hu3nyeckue W XHMWUYECKWe CBOMCTBa (cBoicTBa, oOmme Ul Kiacca KHCIOT, peakuus 3Tepubukanuy),
nonydeHue ¥ npuMenenne. CTeapuHOBas W OJIGMHOBAsA KHCJIOTHI KaK IPEACTABHTENH BBICHIMX KapOOHOBEIX
KHCIIOT. MBUTa KaK COJIM BEICITMX KapOOHOBBIX KHCJIOT, HX MoolIee AeHcTBHE.

Cnoxuble 30UpHI Kak MPOM3BOMHBIE KapOOHOBBIX KHCIOT. I'MIpOMHM3 CIOKHBEIX 3(upoB. XupsL
'uapomas sxupoB. [Ipumenenue sxupoB. Bronorngeckas poib KHPOB.

VYrneBogsl: coctaB, Kiaccudukaums yriaeBOAOB (MOHO-, Au- M monMcaxapujel). l[mokoza —
MPOCTEHIIHHA MOHOCaXapua: OCOOSHHOCTH CTPOEHMS MOIEKY/lbl, (GH3MYECKHe M XHMHYECKHEe CBOHCTBa
(B3ammogeiicTBie ¢ ruapokcuaoM Memu(ll), okucineHume aMMuadHBIM pacTBOpoM okcuaa cepebpa(l),
BOCCTAHOBJICHHE, OpojKeHHEe TITIOKO3BI), HAXOXKAEGHWE B IPHPOJE, NPUMEHEHHe, Ouonoruueckas poib.
@otocunTe3. DpykTo3a Kak H30MEP [NIIOKO3BL

Kpaxman u 1emnono3a Kak IpupoIHeie momuMepsl. CTpoeHue KpaxMala | Henono3sl. Pusndeckue u
XMMUYECKHE CBOMCTBA KpaxMaa (THAPOIN3, KaueCTBEHHAS PeaKlisl C HOJ0M).

OKCIepHMEeHTAIBHEIE METOIABI H3YYeHHS BELIECTB M MX IpeBpallleHHH: NpoBelIeHME, HAOIIOACHHE U
OIMCAaHUE JEMOHCTPAMOHHBIX OIBITOB: TOPEHUE CIIMPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB
(oxmcnenue ostaona oxcuaoM Memu(Il)), MHOroaTOMHBIX CIMPTOB (B3aMMOJEHCTBHE TIJIMLEPHHA C
runpoxcunom meau(1l)), anbaernnoB (OKHCIIEHHEe aMMHUAaYHBIM pacTBopoM okcuja cepedpa(l) u runpoxcuiom
meau(Il), B3anMomeicTBHE Kpaxmana ¢ HOAOM), TPOBEIEHHE MpakTUdecKod paboThl: cBOHCTBAa pacTBOpa
YKCYCHOH KHCIIOTHI.

Pacuérnsre 3anaun.

BeramcieHns o ypaBHEHHIO XUMIIECKOH peakiuy (Maccel, 00bEMa, KOJTMYECTBA HCXOJHOIO BEIECTBA
WA TPOAYKTA PeaKkIUH MO0 M3BeCTHHIM Macce, 00BEMY, KOJIMYECTBY OJHOIO M3 HCXOJHBIX BEINECTB HIIHA
IPOIYKTOB PEaKIIHy).

A30TcoepKallue OpraHuIeCKUE COEIMHEHHS.

AMWHOKHCJIOTE KaKk aM()OTEpHBIE OPraHMYEeCKUe COoeauHEeHHs. PU3NYECKHe U XMMHUYECKHME CBOMCTBa
AMHHOKHCIIOT (Ha IpuMepe IIIHIuHa). Bronoruyeckoe 3Ha4eHIe aMHHOKHCIIOT. [TenTu bl

Benkm Kaxk NIpHpOIHBIE BBEICOKOMOJIEKYISIpHBIE coeauHeHHs. [lepBuunas, BTOpMYHAs W TpeTHYHAA
cTpykrypa OenkoB. Xumudeckue cBoiicTBa O€NKOB: I'MApONIH3, AEHATypalds, Ka4eCTBEHHBIE DEaKIMH Ha
OenKku.

DKCIIepHUMEHTAIBHBIE METOIbI M3Y4YEHHs BEINEeCTB M HX TpPEBpalleHHH: HaOMIONEHHE M OMHCAHHE
JIEMOHCTPAI[MOHHBIX OIBITOB: JAeHATYpalus 6eIKOB IPH HarpeBaHuH, IBETHBIE PEaKIHK OEIIKOB,

BeicoxoMoieKyIsipHbIe cOeIHHEHHS

OCHOBHEIE TOHATHS XUMHH BBICOKOMOJEKYJSIPHBIX COESJUHEHHH: MOHOMEp, IOJIMMEpP, CTPYKTYypHOE
3BEHO, CTENEHb IOJNMMEPU3AIMN, CpEAHsAs MolekyispHas wmacca. OCHOBHbIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHEIX COEAMHEHUM — OMMEPU3aIIUs M IOTMKOHICHCALIHA.

DKCIEpUMEHTANBHEIE METOJIbl M3YYeHUs BEUIECTB M WX INpPEeBpAIleHHH: O3HAKOMIEHHE ¢ o0pa3lnaMu
IIPAPOIHBIX H HCKYCCTBEHHBIX BOJIOKOH, ILTACTMACC, KayqyKOB.

MexXnpeaMeTHBIE CBS3H.

Peammsanus MEXIpEIMETHBIX CBf3edl NpU H3ydeHWH opranudeckodr xuMud B 10 Kiacce
OCYILECTBIAETCA 4Yepe3 HCIIOIb30BaHWE KAaK OOIMMX eCTECTBEHHO-HAYYHBIX MOHATHH, TaK M MOHATHIA,
SBJIAIONIMXCS CHCTEMHBIMH JUISA OT/AENbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI0O LIHKIIA.

Obmme ecTecTBEHHO-HAY4YHBIE IOHSATHS: SBIEHHE, HayuHBIH (DaKT, rMIOTE3a, 3aKOH, TEOPHS, aHAJIH3,
CHHTE3, KIacCU(pUKaIUi, IePHOANIHOCTD, HAOMOAEHNE, H3MEPEHHE, SKCIIEPUMEHT, MOICITHPOBAHYE.

®u3nka: Marepus, SHEPrHs, Macca, aToM, SJIEKTPOH, MOJIEKY/la, SHEPIEeTHYECKUM YPOBEHb, BEIIECTBO,
TEN0, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, (PH3MYECKUE BETUMYHHEI U €IHHHIIEI KX H3MEPEHHS.

Buonorus: xnerka, opranusM, 6uocdepa, oOMeH BemecTB B opraHusMe, GOTOCHHTE3, OHOIOIUYECKH
aKTHBHBIE BemecTBa (OeIKH, YTIICBOABL, JKHPHI, HEPMEHTHI).

['eorpadusi: MUHEPAJIEL, TOPHBIE TIOPOIEI, TTOJIE3HBIE HCKOMAeMBbIE, TOILUIUBO, PECYPCHI.

TexHONOTHS: THINEBBIE MPOAYKTHI, OCHOBBI PpAIMOHAIBHOIO MWTaHWsA, MOIOIIME CPEJCTBA,
JIeKapCTBEHHEBIE H KOCMETHYECKHE MpenapaThl, MaTepHalIbl H3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.



11 KJIACC
OBIIAA U HEOPTAHHUYECKAS XUMMAA

TeopeTHYecKHe 0CHOBBLI XHMHH

Xumudeckuit snemMeHT. AToM. S[apo aroma, u30TOmbL OJIEKTPOHHAs 00070YKa. JHEPreTHYECKHe
YPOBHH, [I0YyPOBHHE. ATOMHBIE OpOUTAIH, S-, p-, d- 37eMeHTEL. OCOOSHHOCTH paclpee/IeH s dNeKTPOHOB 110
opOHUTATAM B ATOMAX 3JIEMEHTOB TIEPBEIX YeTHIPEX MEPHO0B. DIEKTPOHHAS KOHQUIYpPALHsT aTOMOB.

[Tepuoaudaeckuit 3akoH H [lepHofHyecKas cUCTEMa XUMUYECKHX 3JIEMEHTOB . U. Mengeneesa. CBs3b
epHOIMYEcKOro 3akoHa ¥ [lepwoandeckod cmcreMbl xummdeckux onementos . M. Menneneesa c
COBPEMEHHOW TeopHei CTPOeHHs aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHs CBOFCTB XHMHYCCKMX SJIEMCHTOB H
06pa3yeMBIX MMH [POCTHIX ¥ CIOXKHBIX BENIECTB IO IPyIIaM ¥ IepHojaM. 3HaYeHHE NEepHOIMIECKOro
3aKOHA B Pa3BUTHH HayKH.

CTpoeHHe BellecTBa. XHMHYECKas CBA3b. BHJBI XMUMHUYECKOH CBs3H (KOBAICHTHas HEIOJAPHAA H
IIOJspHAs, HOHHAs, MeTAJUTHYecKast). Mexanu3mbl 06pa3oBaHus KOBAJICHTHOR XHMHYECKOH CBA3H (oO6MeHHBIIH
H JOHOPHO-aKIENTOpHBIH). Bozopommas cBA3b. BaleHTHOCTb. DJIEKTPOOTPULATEIEHOCTD. Creners
okucnenus. IOHbI: KATHOHBI H aHHOHBL.

BemmecTBa MOJIEKYJIAPHOTO M HEMOJEKYJSIPHOTO CTPOeHHs. 3aKOH IMOCTOSHCTBA COCTaBAa BEIIECTBA.
THIIBI KPHCTAJIMYECKHX PELIETOK. 3aBHCHMOCTE CBOHMCTBA BEMECTB OT THIA KPUCTATIHISCKON PeIIETKH.

IToHsATHE O JTUCTIEPCHBIX chcTeMax. MCTHHHBIE W KOJUIOMIHBIE pacTBOPHL. MaccoBsas [0jisi BEIECTBa B
pacTBope.

Knaccudukauus HeopranddecKux coepuHeHmi. HomeHknarypa HEOPraHMYeCKHX — BEIIECTB.
[eHEeTHYECKas CBsI3b HEOPraHWYECKHX BEIIECTB, IPHHAUIEKAIIAX K Pa3IHYHBIM KilaccaM.

Xumuueckas peakmms. KiaccHukanus XUMHYECKHX peakimii B HEOPraHMYECKOH H OpraHH4ecKOH
XHUMHH. 3aKOH COXPAaHEHHs Macchl BEIIECTB, 3aKOH COXPAHEHHS ¥ IPEeBpalleHHs SHEPTHH NMPH XUMHIECKHX
peaKIIHsX.

CKOpOCTh PeakiuH, eé 3aBHCHMOCTh OT PasiHYHBIX (akTopos. OOparHMble peakiuu. XHMHIECKOE
paBHOBecye. DaKTOPEI, BIUAIOMIKE HA COCTOAHHE XuMuieckoro pasaosecus. [Ipunimmn Jle [llaremnse.

DiexkTposdTHYecKas muccormanusi. CuabHbIe M crabbie amextpomutsl. Cpefla BOAHBIX pPacTBOPOB
BEIECTB: KHCJIasl, HelTpanbHas, [eI09Hasl.

OKHCIUTEILHO-BOCCTAHOBHTE/ILHEIE PEAKIIHH.

DKCIIEPAMEHTATbHBIE METOABI HM3yYeHHs BEIIECTB M WX TpeBpaleHuii: AeMOHCTpauus Tabiui
«Ilepmommueckas cucrema xummdeckux omementoB JI. M. Menneneesa», u3yueHHE MoJeNeH
KPHCTA/NTMYECKAX DEmETOK, HaOMOJeHHe M ONHCAHWE JEMOHCTDAIMOHHBIX M JIabOpaTOPHEIX OIBITOB
(pa3IoyKeHHE NEPOKCHA BOAOPO/Ia B MPUCYTCTBUH KATAIU3aTOPa, ONPEIEICHHe CPE/Ibl PACTBOPOB BEIIECTB C
IOMOIIBI0 YHUBEPCATHHOTO MHMKATOPA, PEAaKUHH HOHHOTO OOMEHA), NPOBEJEHHE NPAKTHUECKOH paboThl
«BrusiHAE pa3MuHbIX ()aKTOPOB Ha CKOPOCTH XMMHYECKON PeaKium.

PacuétHele 331244,

PacuéThl IO ypaBHEHHsIM XMMHYECKAX PEaKiyil, B TOM 9HCIe TEPMOXUMUICCKHE PACUETHI, PacueThl C
HCIIOJIB30BAHUEM IIOHATHSA (MaccoBas JIOJA BEIIECTBaY.

Heopranuveckass XHuMHusi

Hemeramwtsl. Ilomoxenne HeMeTawioB B Ilepmoamueckoil cucTeMe XHMMuYecKmX siemeHToB [ M.
MeHzeneeBa W OCOOEHHOCTH CTPOEHMS aroMoB. @HW3MYeCKHe CBOMCTBA HEMETA/IOB. AJUIOTPOIMSA
HeMeTaJlIoB (Ha IIpuMepe KACIopoa, cepkl, hocdopa i yriepoaa).

XUMHYeCKHe CBOWCTBA BaKHEHIIHMX HEMETANI0B (TaloreHOB, Cephl, a30ta, (ocdopa, yriepona H
KPEMHHS) B HX COEMHEHHH (OKCHI0B, KHCIOPOICONEPKAIMX KHCIIOT, BOAOPOJHBIX COCAMHCHUH).

[pumeHeHwe BaXKHEHIIAX HEMETAIUIOB ¥ MX COS/THHEHMH.

Meramnsl. [lonoxenne MeramnoB B Ilepmojgmueckoif cucTeme XuMHueckux anementos [ WM.
Menneneesa. OcoGEHHOCTH CTPOEHHSI 3JIEKTPOHHBIX 000/049ek aroMoB MeTawioB. Obumme Qusnyeckne
cBoiicTBa MeTauToB, CIUIaBbl METALIOB. DIEKTPOXUMUYECKHAN psJl HAIIPUKEHHH METAIUIOB.

XHUMHUYECKHe CBOMCTBA BAXKHEHIIHNX METAIIOB (HATPHIA, Kajmi, Kanbllui, Mardui, allOMUHUH, [IHHK,
XpOM, JKeJIe30, Mefib) H UX COC/IMHEHHUIA.

O6urre crioco6r! nomydeHns MeTauioB. [IpuMeneHrne METaIOB B OBITY U TEXHHUKE.

DKCHepHMEHTAIBHBIE METO[Bl H3YHUeHMsl BEINECTB M MX NPEBPAIICHHH: H3Y4CHHE KOJUICKIHH
«MeTamisl | CIUIaBEI», OOPa3’lloB HEMETAUIOB, pELIeHHe OSKCIECPUMEHTANBHBIX 3ajiad, HaOMOACHHE H



OITHCAHHE [EMOHCTPALMOHHBIX M J1aDOpaTOPHBIX OMNBITOB (B3aMMOIEHCTBHE THAPOKCHIA AIOMHHHA C
PpacTBOpaMH KHCJIOT | IIeIoYeif, KayeCTBEHHbIE PEaKIMH Ha KaTHOHEI METAILIOB).

Pacuérnele 3aa4n.

Pacuérel Macchl BemecTBa HIIH 00bEMa ra3oB II0 M3BECTHOMY KOJIHYECTBY BEINECTBA, Macce HIIH
00BEMY OJHOTO M3 Y4aCTBYIOINMX B PEakKIM{ BEIIECTB, pacd&Thl Macchl (00BEMa, KONIMYECTBA BEIIECTBA)
IIPOYKTOB PeaKIiy, eC/Ii OJHO U3 BEIIEeCTB UMEET IPHUMECH.

XuMHS H JKH3Hb

Pone XMMHH B 00ECIIEUEHHMH SKOJOIHYECKOH, SHEPreTHYeCKOW M NHIeBOH Oe301acHOCTH, Pa3BHTHH
MeIuIHHEL. [ToHATHE 0 HayYHBIX METO/1aX TO3HAHUS BEIIECTB U XMMUYECKHX PEaKIUii.

[Tpencrasnenus 06 0OIUX HAYYHBIX MPHHIMNIAX IPOMBIIIIEHHOTO MOTyYEHHs BAKHEHIIIMX BEIIECTB.

YesoBeK B MHpE BEIECTB M MATEPHAIIOB: Ba)KHEHIIME CTPOUTEIBHBIC MaTepPHalIbl, KOHCTPYKIIMOHHEIE
MaTepHasbl, KPAaCKH, CTEKJIO, KepaMHKa, MaTepHasbl IS 3NEKTPOHMKH, HAHOMATEPHAIIBI, OPraHHYECKHE W
MHUHEpATLHBIE yI0OpeHus.

XuMusg H 370pOBhE dYENOBeKa: MpaBH/Ia MCIOJIB30BaHHA JIEKAPCTBEHHBIX IIpElaparoB, IIpaBHIIa
6€3011aCHOr0 MCIIOIB30BAHMS TIperapaToB OBITOBOM XHMHH B TOBCEIHEBHOMN JKH3HH.

MesxnpeaMeTHEIEe CBS3H.

Peanmsanus MeXIPEIMETHBIX CBA3€H IIpH H3ydeHHH oOle# u HeopraHnudeckod xumuu B 11 kmacce
OCYIECTBISETCA dYepe3 HCIIOJb30BaHWE KaK OOIMMX eCTECTBEHHO-HAYYHBIX IOHATHH, TaKk M TMOHATHH,
ABJISIOIMXCS. CHCTEMHBIMH JIJIS1 OT/IENIbHBIX IIPEIMETOB ECTECTBEHHO-HAYYHOTO IIHKIIA.

Ob6imme ecTecTBEHHO-HAYYHBIC MOHATHA: HAyYHBIH (akT, THIOTe3a, 3aKOH, TEOPHUS, aHAIM3, CHHTES,
KJIacCH(pHUKAINA, IePHOIHIHOCTD, HAaOIIOIeHHE, SKCIIEPHMEHT, MOJISIHPOBaHHUE, H3MEPEHHE, AB/ICHHE.

dusuka: MaTepus, IHeprus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEHTPOH, HOH, H30TOII, PaJHOAKTUBHOCTS,
MOJIEKYJIa, SHEPreTHIECKHil YPOBEHb, BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSHHE BEIIECTBa, (PHU3UYECKHE
BEJIMYUHBI X €IMHHIIBI HX U3MEPEHHUS, CKOPOCTh.

BHOJIOTHS: KJIEeTKa, OpraHu3M, SKocucTema, omocdepa, MaKpo- ¥ MAKPO3TIEMEHTHI, BUTAMUHEI, 0OMEH
BEILIECTB B OpPraHU3Me.

["eorpadus: MuHEpasIbl, TOPHEIE TOPOIB], OJIE3HBIE HCKONIAeMBbIe, TOIIHBO, PECYPCHI.

TexHnonorusi: XMMHYEeCKass IPOMBIIJICHHOCTh, METAIyprHs, IPOM3BOACTBO  CTPOHMTEJIBHBIX
MaTepHajoB, CEIbCKOXO035HCTBEHHOE IIPOM3BOJCTBO, IMHINEBas IPOMBINUIEHHOCTh, (hapManeBTHYECKas
IPOMBIIUICHHOCTE, IPOM3BOJICTBO KOCMETHYECKHX IIPENaparoB, MPOM3BOACTBO  KOHCTPYKIIHOHHBIX
MaTepHaliOB, 3JIEKTPOHHAA IPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[UIAHUPYEMBIE PE3VJIbTATBI OCBOEHMS ITPOI'PAMMBI I10 XUMKWU HA BA3OBOM YPOBHE
CPEJTHEI'O OBIIEI'O OBPA3OBAHUSI

JIMYHOCTHBIE PE3VJIBTATHI

®I'OC COO ycramasnmpaeT TpeGoBaHHA K pe3yibTaTaM OCBOCHHS OOYYAIOIMMHCS MPOTpaMM
cpearero obmmero o6pa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM H npeaMeTHBIM). HaydHo-MeToaudecKon
OCHOBOM JUIsi pa3pabOTKH TIAHMPYEMBIX Pe3yJbTATOB OCBOGHHS MPOTPaMM CpejHero odmero o6pa3oBaHMs
SIBJISIETCS CHCTEMHO-IEATETbHOCTHIH TOAXO.

B COOTBETCTBHH C CHCTEMHO-AESTEIBHOCTHBIM IIOXOAOM B CTPYKTYpE JHYHOCTHBIX Ppe3y/bTaToB
OCBOGHHS TMpeaMeTa «XWMHS» Ha YpPOBHE CpemHero oOmero oOpa3oBaHHS BBIICICHE CIIEIYIONHE
COCTaBJIAIOIIKE:!

OCO3HaHHE 00YYAIOIAMHUCS POCCHACKON TpaXkIaHCKOH MICHTHYHOCTH — FOTOBHOCTH K CaMOPa3sBUTHIO,
CaMOCTOSTENBHOCTH U CaMOOIIPEENEHHIO;

HaJIMYHe MOTHBAIHH K 00y4EeHHIO;

IleJIeHANIPABICHHOE PA3BATHE BHYTPEHHUX YOeKIEHHH JHYHOCTH HA OCHOBE KIFOYEBBIX HEHHOCTEH H
HCTOPUYECKHX TPaTHIINi 623080 HAYKH XUMUH;

TOTOBHOCTE H CIOCOGHOCTH OOYYaOIMUXCSl PYKOBOZCTBOBATHLCS B CBOEH NEATENBHOCTH LEHHOCTHO-
CMBICIIOBBIMH YCTaHOBKAMH, IPUCYIIAMHE LEITOCTHON CHCTEME XHMHYECKOro 00pasoBaHys;

HAJIMYHe MPABOCO3HAHMS OKOJIOTHYECKOM KyIbTYphl M CIOCOOHOCTH CTaBHTh IEJIH M CTPOHTH
KU3HCHHbIE [IJIaHbL.

JIMYHOCTHBIE pe3yJNbTaThl OCBOCHHA mNpeaMeTa «XHMHsS» AOCTHIalOTCS B EUHCTBE yueOHOU H
BOCIIHTATEILHON [IeSTENHHOCTH B COOTBETCTBHH C T'YMAaHHCTHYECKHMH, COIHOKYJBTYPHBIMH, IYXOBHO-
HPABCTBEHHBIMH IEHHOCTAMH H HJEAlaMH POCCHIICKOTO TPaKIAHCKOTO OOINECTBA, NPHHATEIMH B 00MIECTBE
HOpDMAMH M TIpaBHJIaMH IIOBE[EHHs, CIIOCOOCTBYIOLIMMHM IIPOLECCaM CaMOIIO3HAHHSA, CAMOPAasBHTHS H
HPaBCTBEHHOIO CTAHOBIEHHUS JIMYHOCTH 00ydJarOMuXCs.

JINYHOCTHBIE pe3yNbTaTel OCBOEHHMS IpeiMera «XHUMHS» OTpaxaroT CHOPMHPOBAHHOCTH OIIBITA
[03HABATE/BHON M IIPAKTHUECKOH JEATENHHOCTH OOYYaloIMXCsA 110 pealu3alldd NPHHATHX B OOIIECTBE
LEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaskIaHCKOro BOCIHTAHHS:

0CO3HAHMS OGYUAIOIMMUCS CBOMX KOHCTHTYIMOHHBIX IpPaB M OOA3aHHOCTEH, yBaXCHHS K 3aKOHY H
IPaBOMOPSAKY:;

TIPEJICTABIEHUS O COHAILHBIX HOPMaXx H MPaBHJIaX MEKITMIHOCTHBIX OTHOLICHHH B KO/UICKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATEIHHOCTH IIPH CO3JaHMH y4eOHBIX IPOEKTOB, PEIICHHH
y4eOHBIX U [103HABATENBHAIX 33184, BBIIIOHEHHH XHMUYIECKHX SKCIIEPUMEHTOB;

crocoOHOCTH TOHMMATh M IIPUHAMATH MOTHBEL, HAMEPEHHS, JIOTHKY H apryMEHThI APYTHX IPH aHATH3E
pa3NHUYHBIX BUOB y4eOHOM JeSTeTbHOCTH;

2) DATPHOTHYIECKOr0 BOCIHTAHHS:

[IEHHOCTHOTO OTHOIIEHHS K HCTOPHYECKOMY H HaydIHOMY HAc/Ie/IHIO OTEYECTBCHHON XUMHH;

YBa)KEHHs K IMpOLECCY TBOpYECTBA B OONACTH TEOPHH ¥ INPAKTHIECKOr0 NPHMCHEHHA XHMHH,
OCO3HaHHS TOr0, 9UTO MOCTH)KEHHS HAYKH €CTh DPe3ylNbTal JUIMTENbHBIX HaOMIOJICHMH, KPOIOTIHBRIX
9KCIIEPHMEHTAIBHBIX MOUCKOB, TOCTOAHHOTO TPYAa YIEHBIX H IPAKTHKOB,

WHTEpeca M [O3HABATENHHBIX MOTHBOB B IIOJYYCHHHM H IIOCIHEAYIOMIEM aHANIN3C uHGOpMaNMK O
TIePEIOBBIX JOCTHKEHUAX COBPEMEHHOM 0TEYECTBCHHOH XUMHH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHS:

HPaBCTBEHHOT'O CO3HAHHUSA, STHYECKOTO MOBEICHMA;

CIIOCOGHOCTH OIEHWBATh CHTYallMM, CBS3aHHBIE C XAMHYECKHMH SBICHUAMHM, H [PHHAMATH
OCO3HAHHbIE PENICHHs, OPHEHTHAPYACH HAa MOPATbHO-HPABCTBEHHBIE HOPMbI H IIEHHOCTH;

FOTOBHOCTH OIEHHBATh CBOE NOBEJCHHE H IIOCTYIKH CBOHX TOBapHIreil ¢ MO3UI(HH HPABCTBEHHBIX H
IIPaBOBBIX HOPM U OCO3HAHHE TOCIEICTBHI 3THX IOCTYIIKOB;

4) popmMupOBaHHA KY/IbTYPbI 310POBbS:

[IOHMMaHHs IEHHOCTEH 3m0poBoro u OezomacHoro obpasa KU3HH, He0OXOIMMOCTH OTBETCTBEHHOI'O
OTHOIIEHHS K COOCTBEHHOMY (DH3HYECKOMY H IICHXHYISCKOMY 3I0POBBIO;

cobmonenus npasui GezomacHOro oOpalleHus C BEIIECTBAMH B OBITY, NOBCEIHEBHOM JXH3HH H B
TPYAOBOH AEATEIILHOCTH,;



[OHUMAHUS LEHHOCTH IIPAaBHJI HMHIUBH/YAILHOTO H KOJUIEKTHBHOrO O€30MacHOr0 IIOBENEHHS B
CHTYALHSIX, YTPOXKAIOIUX 3/I0POBBIO U XKHU3HHU JONIEH;

OCO3HAHHsI MOCNE/ICTBAH M HENPHATHA BPEIHBIX NPHUBBIYEK (YMOTpeOIEHHS alIKOTONs, HApPKOTHKOB,
KypEHHH);

5) TpyaoBoro BoCHTAHHS:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIE€0BATEILCKON AeATEIbHOCTH, OOIEeCTBEHHO
II0JIE3HOH, TBOPYECKOH M APYTHX BHAAX [EATEIHLHOCTH;

YCTAHOBKM Ha aKTUBHOE y4YacTHe B pPEIleHMM MPaKTHYECKHX 3ajlad COIMAIBLHON HANpaBIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJEI);

HHTEpeca K MPaKTHYecKOMY H3ydeHHIo mpodeccuii pasnMYHOTO poja, B TOM YHCIE Ha OCHOBE
NPUMEHEHUA NPEAMETHBIX 3HAHUH 110 XMMHH;

YBayKeHHUS K TPYAY, JIOISIM TPy/la U pesyIbTaTaM TPyIOBOH NesTeNsHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BbIOOPY HHAMBHIyalbHON TpackTopuu obpasoBanud, Oyaymei npodeccun
U peay3amii COOCTBEHHBIX KH3HEHHBIX IUTAHOB C YYETOM JTHYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHUH,
HHTepecoB H noTpebHoCTeH 06IecTBa;

6) 53Kx0JI0rH49ecKOro BOCIATAHHSA:

SKOJIOTMYECKH LIeNeco00pa3sHoro OTHOIIEHHS K IPHPOJE, KaK MCTOYHHKY CYINECTBOBAHHs JKH3HHM Ha
3emite;

IIOHMMaHHS III00ATBHOTO XapakTepa 3KOJIOrHYeCKUX MpodieM, BIUAHUS SKOHOMUYECKUX TTPOLIECCOB Ha
COCTOSIHHE MPUPOIHOH U COLMAIIBHOH CPeJIbl;

OCO3HAHHSA HEOOXOJUMOCTH HCIIONB30BAHUS JOCTIDKEHUMH XWUMHMM JUId pEIIEHHs BOIIPOCOB
PaIMOHAILHOTO MPHPOIOTIONB30BAHMS;

AKTHBHOTO HENpPUATHA ACHCTBHH, NPUHOCAINNAX BPEN OKpYXKaroMmeH NPHPOAHOH Cpele, YMEHH
NIPOTHO3MPOBATh HEONArONpPUSTHBIE SKOJOTMYECKUE IIOCHEACTBHS IPEANPHHMMAEMBIX NEHCTBHH ¥
NpeOTBPAIIATh HX;

HaIMYHS Pa3BUTOTO SKOJIOIMYECKOr0 MBIMUICHHS, JKOJIOTHYECKOH KYJIBTYPBI, ONBITA JEATEIBHOCTH
9KOJIOTHYECKOH HaIpaBIeHHOCTH, YMEHHS PYKOBOICTBOBATECS MMH B I03HABATEIBHOM, KOMMYHHKAaTUBHOHN H
COIMANTBHOM MpaKTHKE, CIIOCOOHOCTH B YMEHUS aKTHBHO IPOTHBOCTOSATH HAEOIOTHH XeMO(oOHH;

7) HeHHOCTH HAYYHOI0 O3HAHHUS:

c(hOpMHPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIEN0 COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH H
00IIeCTBEeHHON NPaKTHKH,

NOHMMAHHS CIEIMOUKA XAMHHM Kak HayK{, OCO3HaHMs e€ poiau B (OPMHUPOBaHHM PALMOHAIBHOTO
HAYYHOTO MBINUIEHHs, CO3[@HHH I[IEIOCTHOTO IpPEACTAaBIeHUS 00 OKpyKaloleM MHpE Kak O €IMHCTBE
IpUPOJABI M YENOBEKa, B IIO3HAHHHM MPHPOMHBIX 3aKOHOMEPHOCTEH M peHmIeHWH NpobieM COXpaHEeHH:
IIPUPOTHOTO PABHOBECHS;

ybexnéanocta B 0cob0H 3HAYMMOCTH XMMHHM JUIA COBPEMEHHON LIMBUIIH3ALMH: B €€ TYMaHHCTHIECKOH
HANPABJIEHHOCTH M BAXKHOM POJIM B CO3IAHMM HOBOM 0a3bl MaTepHalbHOW KyIbTYpBI, PEHIEHUH TI0OATbHBIX
npobieM yCTOWYMBOrO Pa3BHTHS 4YeJIOBEHECTBA — CHIPHEBOH, SHEPreTHUECKOM, NMUINEBOM M 3KOIOTHYECKON
0€30MacHOCTH, B pa3BUTHH MEIOMIMHBI, O0ECIIEUYEHHMH YCJIOBHH YCIENIHOIO TpyJda H 3KOJOTHYECKH
KOM(bOPTHOM KM3HHU KaXJI0r0 WieHa 00ImecTsa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: NMOHMMA@HHUS CYLNIHOCTA METOIOB IO3HAHHS, HCIOJIB3YEMBIX B
€CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIONB30BATh IOMydacMble 3HAHMS U aHaIM3a M OOBICHEHHS
SBIIEHUH OKDY)KAIOIEro MUpa M MPOMCXOMAMUX B HEM M3MEHEHMH, yMeHHA fAenath 0OOCHOBaHHEBIE
3aKTIOYEHHs] HA OCHOBE HAayYHBIX (aKTOB M MMEIOIIMXCS JaHHBIX C LEJNBI0 IIOIy4eHHS HIOCTOBEPHBIX
BEIBOJIOB;

CIOCOOHOCTH CAMOCTOSTELHO HCIOMb30BaTh XUMHUYECKHE 3HAHUS Ul PelIeHHs podiIeM B peanbHBIX
JKU3HEHHBIX CHTYallUAX;

HHTepeca K IMMO3HaHUIO U MCCIIeI0BATEILCKOM JAeSTeIBHOCTH;

FOTOBHOCTH M CIIOCOOHOCTH K HeIpephIBHOMY 00pa30BaHUI0 M €caM000pa3oBaHHIO, K aKTUBHOMY
HOJIy4EHHIO HOBBIX 3HAHHH 110 XAMHH B COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTAMH;

HHTEpeca K 0COOEHHOCTSAM Tpyda B pasiIu4HbBIX chepax npodecCHOHATBHON AeATENbHOCTH.
METAIIPEIMETHBIE PE3VJIBTATHI

MeTanpeIMeTHBIE pe3yJIbTaThl OCBOSHUS yueOHOTO mpenmeTa « XUMHS» Ha YpOBHE cpenHero obmero
00pa3oBaHus BKIIIOYAIOT!



3HAUWMBEIe  JUIS  ()OPMHPOBAaHHS  MHPOBO33pEHHMA  OOydarommxcs — MEKIAMCHUILTHHAPHBIC
(MEKIIPE/IMETHBIE) OOIIEHAYYHBIC IOHATHA, OTPAXKAIOI[WE NENOCTHOCTh HAy9dHOH KapTHHBI MHpa H
crienud UKy METOJOB MO3HAHWSA, MCIONB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHs, BELIECTBO, JHEPrHi,
SBJEHWE, MNPOLECC, CHCTeMa, HAYUHBIM (aKT, NpPHHIWI, THUII0TE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpHi,
HCClleIOBaHNe, HaOIIONCHHE, H3MEPEHHE, SKCIIEPHMEHT | JIPYTHE);

yHHBEpcatbHble ydeOHble JeHcTBHs  (TIO3HABAaTENbHBIC, KOMMYHHKATHBHBIC, —PEryJIATHBHEIC),
obecrneunBaomue  (opMHpoBaHWE (QYHKIMOHAIBHOH TIPaMOTHOCTH M  COLMAIBHOH  KOMICTCHIHH
obyyaromuxcs;

crocobHOCTh 00YYaromMXCs HCIONB30BaTh OCBOCHHBIC MEXAUCLUIUIMHAPHEIC, MHPOBO33PEHUECCKHE
3HAHHSA ¥ YHHBEpCAlbHbIE yaeOHbIe TeHCTBHS B IO3HABATEIHOM U COIHATBHOM IPaKTHKE.

MeTamnpeMeTHbIE PE3YIIETATEl OTPAKAIOT OBNIA/ICHHE YHUBEPCATIBHEIMU yIeOHBIME II03HABATEIEHEIMH,
KOMMYHUKATHBHBIMH W PETYJISITHBHBIMA JICHCTBHAMH.

OBJ1a/ieHre YHHBEePCAILHBIMH y4e0HBIMH [103HABATEIbHBIMH AeHCTBHAME:

1) 6a3oBble JJOTHYECKHE IEHCTBHS:

CaMOCTOATEILHO (POPMYJIAPOBATh H aKTyaTH3UPOBaTh MpobieMy, BCECTOPOHHE €€ pacCMaTpPHBaTh;

OIpeNieNATh e JeSTeNbHOCTH, 3aJaBas MapaMeTpbl B KPUTEPHH HX NOCTHXKCHHSA, COOTHOCHTB
pe3yIbTATE] IEATEIEHOCTH ¢ IOCTABICHHBIMHE IIEJIIMH

HCIIONB30BaTh IPH OCBOGHWH 3HAHMH NPUEMBI JIOTHYECKOrO0 MBIIUICHHS — BBIICJATE XapaKTEpPHBIE
NPU3HAKA TOHATHN M YCTAHABIMBATh HX B3aMMOCBSA3b, HCIIONB30BaTh COOTBETCTBYIOIME NOHSTHA I
00BACHEHHS OTAEIBHBIX (DAKTOB U SBJICHUH,

BBIGHPATh OCHOBAHUS ¥ KPHTEPHUH JUIS KIACCH(UKAIMH BEIECTB ¥ XUMUYECKHX PeaKIIHi;

yCTaHABIIMBATh IPUYHHHO-CIICACTBEHHBIE CBA3H MEXKIY H3Y9aeMBIMHU ABJICHUAMH,

CTPOHMTH JIOTHYECKHE pAaCCYXJICHHS (MHIYKTHBHEIC, [EIyKTHBHbIC, [0 aHAJIOTHH), BBLABIATH
3aKOHOMEPHOCTH U IIPOTHBOPEYHS] B PACCMATPABAEMBIX ABJICHUSX, GOPMYIHPOBATE BEIBOJIEI M 3aKIIFOUCHHS;

[IPUMEHATH B IIPOLECCE [O3HAHMUS, HCIONB3yeMble B XMMHM CHMBOIHYECKHE (3HAKOBEIC) MOJIEIH,
npeoGpa3oBEIBaTh MOJENbHBIE NPEACTABICHHS — XHMHUCCKHH 3HaK (CHMBOJN) OJIEMCHTa, XHMHYCCKad
bopMyna, ypaBHEHHE XHMHYECKOH peaKiuy — IpH PEIIeHHH y4eOHBIX NMO3HABATE/IBHBIX H IPAKTHYECKHX
3aja4, NPUMEHSATH Ha3BaHHBIE MOJENbHbIE IIPEJICTABICHHA JJIS BBUIBJICHHSA XapaKTEPHBIX IPH3HAKOB
M3y4aeMBIX BEIIECTB U XMMHYECKHX PEaKIui,

2) 6a30BBIe HCCIe0BATEIbCKHE HeHCTBHS:

BJIafIeTh OCHOBAMH METOIOB HAYYHOIO TTO3HAHMS BEIIECTB U XHMUYECKHX PeaKinii;

(GopMymapoBaTh LEIA M 3aadd HCCICNOBAHWsA, HCIONB30BAaTh IIOCTABJICHHBIC M CaMOCTOATENHHO
copMyTHpOBaHHEIE BONPOCH! B KA4ECTBE HHCTPYMEHTA TMO3HAHMS M OCHOBBI UL (POPMUPOBAHHUA THIIOTE3HI
10 MpOBEPKe MPaBHILHOCTH BBICKA3BIBAEMBIX CYIK/ICHHUI]

BJIaZETh HABBIKAMH CAMOCTOSTENLHOrO IUIAHHPOBAaHHS M IIPOBEJECHHS YUECHHUYECKHX SKCICPHMEHTOB,
COBEpIIEHCTBOBATh YMEHHS HaOmMONaTh 3a XOJOM IIPOLECCa, CaMOCTOATENBHO MPOTHO3HPOBATE €TI0
pesynsTaT, (OopMyIUpoBaTh 0000MmMEHHs MW BHIBOIBI OTHOCHTENBHO JOCTOBEPHOCTH pPE3YIILTATOB
HCC/IeJOBAHHUA, COCTABIIATE 0O0CHOBAHHEIH OTYET O MpOJieIaHHOM paboTe;

MpHOGPETaTh OMNBIT YYEHHYECKOH HCCIIEIOBATENbCKOH M IPOCKTHOM AEATEIBHOCTH, IPOABIATH
crocoOHOCTE M TOTOBHOCTH K CAMOCTOSTENEHOMY IOMCKY METOJIOB pElIeHHs NPaKTHYeCKuX 3ajad,
INPUMEHEHHUIO Pa3IMIHBIX METOI0B MO3HAHHMS.

3) pabora ¢ uadopmManHeii:

OPMEHTHPOBATECS B Pa3IMYHBIX HCTOYHMKaX HHG(opMamuu (HayIHO-IOMYIApPHAs JIATEPaTypa
XUMHYECKOTO COJEPIKAHMS, CIpaBOYHble MOco0MsA, pecypchl VIHTepHera), aHaIM3UPOBATh HHPOPMAIHIO
pasTMYHBIX BHAOB HW  (OPM  NpPEICTAaBICHHA, KPHTUYECKH ONEHHBATE €€ JOCTOBEPHOCTH H
HENPOTUBOPEUHBOCTD;

(opMyTHpOBATE 3aIIPOCEl W NPHMEHATh PA3JIMYHBIE METOIBI HpH IOHCKe X OTOOpe HHOpMAIIH,
HeoOX0IUMOH /ISl BEIOJMHEHHS y4eOHbIX 3a]1a4 OIPEAEeNIEHHOTO THIIA,

npHOGpPETaTh ONBIT HMCIONB30BAHUA WH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOIOIHH M PasiHYHBIX
[TOMCKOBBIX CUCTEM;

CAMOCTOSITETEHO BEIOWPATh ONTHMATBEHYIO (OpMy MpencTaBieHHs HH(QOpMAlMK (CXeMbl, rpaduk,
JMarpamMMsl, TabJAIIbl, PACYHKH U APYTHE);

MCIIOJIB30BaTh HAYYHENA f3bIK B KadecTBE CpeACTBA NPH paboTe ¢ XHMHYECKOH HH(poOpMamuei:
PHMEHSTh MEXIIpeIMETHEIE ((U3HdecKue i MATEMATHUECKHUE) 3HAKH U CHMBOJIBL, (OpMYyIIbl, a00peBHaTypel,
HOMEHKJIATYDY;



HCII0/IBL30BATE U IPe0Opa30OBEIBATE 3HAKOBO-CHMBOIMYECKME CPEICTBA HATJLIHOCTH.

OsJ1aieHHe YHHBEPCAJbLHBIMH KOMMYHHKATHBHBIMH /ICHCTBHSIMH!

3a/1aBaTh BOIPOCH TI0 CYLIECTBY 0OCYXAaeMOit TeMbl B XO/€ AMANOra W/HJIH JUCKYCCHH, BBICKA3LIBATH
uaeH, GopMyIpOBATh CBOH IPEUIOKEHU OTHOCHTENBHO BBINOIHEHHSA MPE/UI0JKEHHON 3a/1atH;

BEICTYIIAT C  IPEe3eHTAlMed  Pe3ylbTaroB  II03HABATENBHOM  NEATENBHOCTH,  IOJYHEHHBIX
CaMOCTOSTEIEHO HMIH COBMECTHO CO CBEPCTHHKAMM IIPH BBITOJHEHHH XUMHYECKOTO OSKCIIEPHMEHTa,
TIpaKTHYECKOH pabOThl MO MCCIEIOBAHHUIO CBOHCTB M3y4aeMBIX BEIIECTB, pealM3aluy y4eOHOrO IPOEKTa H
¢GopMyIMpOBaTh BBIBOMALI 1O Pe3yJibTaTaM HPOBEAEHHBIX MCCIEIOBAHMA MyTEM COTJACOBAHHSA TO3HIHA B
xozie o6cyxeHns 1 oOMeHa MHEHHSMHU.

OsBsafieHHe YHHBeDPCAIbHBIMH PeryJISTHBHBIMH 1eHCTBHAMMU:

CaMOCTOSTEIBHO TIAHUPOBATH M OCYIIECTBIIITH CBOIO ITO3HABATENBHYIO JEATENBHOCTD, ONMpEneis e&
Iequ ¥ 3a1a4yd, KOHTPOIUPOBAaTh U IO Mepe HeoOXOAMMOCTH KOPPEKTHPOBATH MHpearaeMblii alrOpHTM
IefcTBUH TIpH BBIMONHEHWM Y4eOHBIX M HMCCIENOBATENBCKHUX 3a/ia4, BEIOMpaTh Hambonee sGdeKTHRHBIH
CIOCO0 MX PEIIeHUs C yYETOM IIOMyYEHUSA HOBBIX 3HAHHM O BEIIECTBAX H XUMHYIECKUX PEaKITHIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH IEATENPHOCTH Ha OCHOBE CaMOaHaIi3a i CAMOOLICHKH.

NPEIMETHBIE PE3YJIbTATHI
10 KJIACC

ITpeMeTHEIE pe3yIbTaThl 0CBOSHHS Kypca « OpraHudeckasi XUMHA» OTPakKaroT:

chOpMHUPOBAHHOCTS IPEICTABICHAN O XMMHUECKOH COCTABIIAIOINEH €CTECTBEHHO-HAYYHON KapTHHBI
MHpa, POJIH XHMHH B II03HAHUHU SBICHUI MPHPOL], B GOPMUPOBAHUH MBIIIEHHS U KyIbTYPhl IHYHOCTH, €€
(yHKIHOHATBHOH TI'PAMOTHOCTH, HEOOXOOUMOHM JUIsi pEUIeHHs NPaKTHYECKHX 3aja4 M 3KOJIOTHYCCKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO M IIPUPOIHOH CPeE;

BIAJeHHE CHCTEMOM XWMWYECKHX 3HaHHMH, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIIAE ITOHATHS
(XMMWYeCKHif  3JIEMEHT,  aTroM, OJIeKTpoHHas  obonodka  aroMa,  MOJEKyla,  BaJI€HTHOCTH,
3JIEKTPOOTPHUIIATEIEHOCTD, XMMHUYECKas CB3b, CTPYKTypHas (opmyina (pasBEpHyTas W COKpalléHHas), MOJIb,
MOJISIpHas Macca, MOJSpHEIA 00BEM, YriepoiHsIi ckener, QyHKIHOHAIbHAS IPYNNa, pajdKal, H30Mepus,
H30MEpPHEI, TOMOJIOTHYSCKHHA Psll, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOA H a30TCO/EPKAINHUE COETHHECHHS,
MOHOMED, HOJUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKY/IIPHBIE COCIMHEHHS); TEOPUH H 3aKOHBI (TEOpHS
CTpOeHHs opranudeckux BemecTe A. M. ByTiepora, 3aKkoH COXpaHEHHs MACChl BEIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI A3BIK XUMHUH; MHPOBO33PEHYECCKHE 3HAHUS, JIC)KAIIUE B OCHOBE MOHUMAHUS IPHYMHHOCTH U
CHCTEMHOCTH XHMMHYECKHMX SBJICHHH, ()aKTOIOTHYECKHE CBEJIEHHMs O CBOMCTBaX, COCTaBe, IONYYECHHH H
6e30MacHOM HCIIONB30BAHHH BaXKHEWIIHX OPraHWYECKHX BEINECTB B OBITY M IPAKTHYECKOH EATCIBHOCTH
HEJIOBEKA,

cOpMHpPOBAaHHOCTE YMEHHH BBIABJIATH XapakTepHBIC IPH3HAKH IIOHATHH, YCTaHAB/IMBATh HX
B3aHMOCBS3b, UCIIOJIB30BATH COOTBETCTBYIONIAE MOHATUS IIPH ONHCAHHM COCTaBa, CTPOCHHS M IpEBpalleHui
OpraHHYeCKUX COeIMHEeHHI ]

chOpMHPOBAHHOCTE YMEHHH HCIIOIB30BaTh XMMUYECKYIO CHMBOIMKY I COCTABICHHUSA MOJIEKYJIIPHBIX
H CTPYKTYPHBIX (pa3BEpPHYTOH, COKpAIIEHHOH) HOpMyl OpraHU4ecKHX BEINECTB H yPaBHEHHH XMMHYECKHX
peaxuuif, H3roTaBIMBATE MOJENH MOJIEKYJI OpPraHHYeCKHMX BEINEeCTB JJi HUTIOCTPAlMH MX XHMHUYECKOro H
IIPOCTPAaHCTBEHHOTO CTPOCHHUS;

chOpMHPOBAHHOCTh YMEHMH YCTaHABIMBATH MPUHA/UIEKHOCTh M3YYEHHBIX OPraHMYECKHX BEIIECTB II0
X COCTaBy M CTPOEHHUIO K OMNpEeNeIEHHOMY KJIAcCy/TpyIlie COEOUHEHMH (YIJIEBOJOPOABI, KHCIOPOA H
a30TcO/ICpKAalie COENMHEHWS, BBICOKOMONEKYISpHEIE COGIMHEHHS), JaBaTh MM  Ha3BaHUS 110
cucrematndeckoii HoMmeHknarype (IUPAC), a Taxke NpHUBOAWTE TpPHUBHAIBHBIE HAa3BaHHA OTAEJBHBIX
OpraHWYECKHX BEUIECTB (ITHIICH, MPOIMJIEH, alleTHJICH, STHICHITIMKOMNb, HIEpUH, ¢eHol, Gopmanbaerun,
aneTanbJAerdyl, MypaBbHHAS KHCIOTa, YKCYCHAs KHUCIOTA, OJIEMHOBas KHCIOTAa, CTEapHHOBAas KHUCIIOTA,
III0K03a, GpyKTO3a, Kpaxmai, Ie/UI0103a, IIHIMH);

c(hOPMHPOBAHHOCTE YMEHHS ONpEAENATh BHABI XHMHYECKOH CBA3H B OPraHUYECKHX COEIMHEHMSAX
(omMHApHBIE U KPATHBIE);

chOpMHUPOBAHHOCTE YMEHHUS MTPUMEHSTH TIONOXKEHUS TEOPHH CTPOSHHS OpraHHuYecKuXx BemectB A. M.
ByriepoBa /s 0OBACHEHHS 3aBHCHMOCTH CBOHCTB BEIIECTB OT HX COCTaBa M CTPOEHHS; 3aKOH COXPaHEHHA
Macchl BEIECTB;



chOopMUPOBAHHOCTE YMEHHIT XapaKTepH30BaTh COCTAB, CTPOCHNE, (PU3HICCKUE U XUMHYECKHE CBOHCTBa
THIAYHBIX TPEICTABUTENEH PasJIAYHBIX KIIACCOB OPraHMYECKUX BEI[ECTB (METaH, 5TaH, STHJICH, IIPOIHIEH,
anerwier, 6yramuen-1,3, metanOyranuen-1,3, 6eH301, METAHON, STAHOI, STH/ICHIIHKO/Ib, MIAICPHH, (enou,
aleTaNbIer I, MypaBbHHAS ¥ YKCYCHAs KHCJIOTEI, IIIOK03a, Kpaxmall, IeJUT0I03a, aMHHOYKCY CHAs KHCJIOTa),
WIUTIOCTPHPOBATH TEHETHYECKYIO CBA3b MEX/Iy HUMH yPaBHEHHAMH COOTBETCTBYIOIHX XHMIYCCKHX PCaKIHH
C HCIIOJIb30BAHMEM CTPYKTYPHBIX (QOPMYIT;

cOpPMUPOBAHHOCTh YMEHHsl XapaKTepH30BaTh MCTOYHMKHM YTJICBOJIOPOJHOTO  CHIbS (edTs,
IPHPO/IHEIHA Ta3, yroib), Criocobkbl HX nepepaboTKy U IMPAKTHYECKOE MPUMEHEHHE IIPOJYKTOB nepepaboTKH;

cOpMUPOBAHHOCTh YMEHHH POBOIUTH BEIMHCICHHA [0 XMMHYECKAM YPaBHEHHSM (Maccel, 06bEma,
KOIMUECTBA UCXOHOTO BElECTBA MM IPOJIYKTa PEaKIiy 10 H3BECTHBIM Macce, 00bEMY, KOJIHYECTBY OJTHOTO
H3 HCXOIHBIX BELIECTB HITH MPOIYKTOB PeaKiluy);

chOopMHEPOBAHHOCTh YMEHHH BIaJeTh CHCTEMOH 3HAHHWH 06 OCHOBHBIX METOZAX HAy9HOTO MO3HAHHMA,
HCIIONB3YeMEIX B XMMHHM [pH HM3YYCHHH BEIICCTB M XHMHYECKHX sBieHuil (HabmoneHwe, H3MEpeHHe,
SKCIIEPHMEHT, MOJIETHPOBAHNE), UCIIONB30BATh CHCTEMHBIE XMMHUYECKHE 3HAHMS Ul NPUHATHS PeHICHUH B
KOHKDETHBIX JKH3HEHHbIX CHUTYAlUAX, CBA3AHHEIX C BEICCTBAMHE H UX IPHMCHCHHEM;

cOpMHPOBAHHOCTE yMEHHH COOMIONATh MpaBuia IONb30BAHHS XUMHYECKOH MOCYIOH M
nabopaTopHbIM 00OpYIOBaHHEM, a Taike IIpaBHia OOpalleHHs C BeIIeCTBAMH B COOTBETCTBHH C
MHCTPYKIIMSMH 10 BBIIIOTHEHHUIO JIab0paTOPHBIX XHMHYECKHX OIIBITOB;

c)OPMHPOBAHHOCTh YMEHHi IUIAHHPOBATh W BHIIOMHATH XHMHYECKHH OKCHEPHMEHT (IpeBpAllCHHS
OpraHWYeCKHX BEIIECTB IIPH HATPEBAHWH, IOTyYEHHE STHJIEHA W HM3YYEHHE €ro CBOHMCTB, Ka4yeCTBEHHBIE
PEAKIMH OPTaHWYECKUX BEIIECTB, ACHATYpAl|s OENKOB IpH HArpPEBAaHWHM, LBETHblE PeakIud OEIKOoB) B
COOTBETCTBHH C IPAaBHJIAMHM TEXHMKH 0€30I1aCHOCTH IpH OOpalleHHM C BEIECTBAMH K JIa0OPaTOPHBIM
06OpyNOBaHHEM, TIPEJICTABIAT DE3y/IBTATHl XHMHYECKOro IJKCIEpHMEHTa B (opMe 3almmCH ypaBHEHHH
COOTBETCTBYIOLIMX PeaKiyii # GOPMYITHPOBATH BEIBOIBI HA OCHOBE 9THX Pe3yIbTaToOB;

c(hOpPMHPOBAHHOCT YMEHHH KPHTHIECKH aHATH3HPOBATh XUMHIECKYIO HHPOPMAIIHIO, MOTYJaeMyIo U3
Pa3HEIX HCTOYHHKOB (CpeicTBa MaccoBoi nHpopMaluu, MHTEpHET i APYTHX);

chOPMMPOBAHHOCTH yMeHHUIH COGIIONATE TPABHIIA SKOTOTHIECKH 11€IeCO00Pa3HOro NOBEEHNS B OBITY
¥ TPYIOBOH [IEATENBHOCTH B WENSIX COXPAHCHHsS CBOETO 37I0POBbS M OKpYXKAIOWEH MNPHPOIHOM Cpensl,
0CO3HABATh ONACHOCTH BO3JICHCTBHS Ha KUBBIE OPraHU3MBI ONIPEEIEHHBIX OPTaHHYECKHX BEIISCTB, IIOHAMAN
emeica nokaszarens [1J[K, moscHsATh HA IMpUMepax CIoco0OBl YMEHBIICHHWS W NMPENOTBPALICHHA HX BPEIHOIO
BO3/ICHCTBHUA Ha OPraHU3M YEeJIOBEKa,

Jusi 06YHaIOMMXCA ¢ OTPAHMYEHHBIMH BO3MOJKHOCTAMH 3[0POBBA: YMEHHE NPHUMEHSTH 3HAHHsS 00
OCHOBHBIX JIOCTYIIHEIX METOAX ITO3HAHUS BEIECTB M XMMHUYECKHUX SBICHUH;

JUISL CHEnBIX W CIaboBHAAINUX OOYYalOIIHXCs: YMEHHE MCIIONB30BaTh PENbedHO-TOUEUHYIO CUCTEMY
o6o3Havenn# JI. Bpailns s 3aIHCH XUMUYECKHX GOpMYIL.

11 KJIACC

IIpeaMeTHBIE Pe3yIbTaThl OCBOeHMA Kypcea «O0mmas 1 HeOpraHu4ecKas XHMUA) OTPaXKaroT:

c()OPMHUPOBAHHOCTE MPEICTAaBIEHHH: O XHMHUYECKOH COCTaBIAIOLICH €CTECTBEeHHO-HAYYHOH KapTHHEI
MHpa, POJIM XHMUH B O3HAHHH SBICHAN IPUPOE!, B (HOPMHPOBAHAN MBIIUICHHS B KyJIbTYPBI JIMIHOCTH, e€
(yHKIMOHATLHOH TI'PaMOTHOCTH, HEOOXOMMMOH Ui pPELICHHS TNPAKTHICCKMX 3a7ad U OSKOIOTHIECKH
060CHOBAaHHOIO OTHOIIEHHA K CBOEMY 3/I0POBBIO M IIPHPOIHOM Cpeie;

B/IaJICHHE CHCTEMOM XHMHYECKHX 3HaHHM, KOTOpas BKIOYAET: OCHOBOIOJIArarolue IOHATHA
(XMMHYECKHH 3JIEMEHT, aToM, H30TOI, S-, P-, d- JIEKTPOHHEIE OpOHTANA ATOMOB, MOH, MOJIEKyNa, MOJb,
MOJIAPHBIH 00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHC/ICHHS, XMMHYCCKasdt CBA3D
(koBaJeHTHAs, HOHHAs, METALIHYECKas, BOJOPOAHAN), KPHCTA/UIMYECKAsd PENICTKA, THIBI XUMHYECKHX
peaKlui, pacTBOp, OJIEKTPOJHTEL, HEAJICKTPOJIUTEL, JICKTPOIATHIECKAs IUCCONHMANMS, OKHCIHTEND,
BOCCTAHOBHTENb, CKOPOCTh XHMHYECKOH pEaKlM{, XHMHYECKOS DAaBHOBECHE);, TEOPHH U 3aKOHBI (Teopus
3MEKTPOJIUTHYUECKOM [MCConHatut, nepuomudeckuil 3akon [I. M. MenneneeBa, 3aKOH COXpaHEHHs MAacChl
BEIECTB, 3aKOH COXpaHEHWs W TpPEeBPAIICHHS SHEPrHH NPH XMMHUYECKHX PEaKIHsiX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUH A3BIK XUMHUH, MEPOBO33PEHYECKHE 3HAHHMS, JI)KAl(Ue B OCHOBE MOHUMAaHHA NIPUIAHHOCTH U
CHCTEMHOCTH XHMHUECKUX SBJICHHH, (aKTOJIOTHYECKHE CBEICHHA O CBOHCTBaX, COCTaBe, IOIYyICHMH H
6e30MacHOM HCIIOB30BAHAM BKHEHIINX HEOPraHMYeCKHX BELIEeCTB B OBITY M IIPAKTHYECKOW IeATCIbHOCTH
YeJI0BEKa,;



cthOpMHUPOBAHHOCTE YMEHHH BBIABIATH XapaKTepHBIE IPU3HAKA [OHATHH, yCTaHABIMBATh MX
B3aUMOCBS3b, HCIOIL30BATH COOTBETCTBYIOIME TOHSTHS IIPH ONMCAHHM HEOPraHWYECKWX BEHIECTB H HUX
MIpEBpalleHHH;

chOPMHPOBAHHOCTS YMEHHH MCIIONB30BATE XHMHYECKYIO CHMBOJHKY JUIS COCTABICHHS (GopMyI
BEIECTB M yPABHEHMI XMMHYECKHX peakmmii, cuctemaruueckyo Homenknarypy (IUPAC) u TpuBnanbHble
Ha3BaHHS OT/CIBHBEIX HEOPTaHWMUYECKUX BEIIeCTB (YrapHbIH ras, yrieKUCIE ra3, aMMHaK, raméHas U3BecTh,
HeraméHas H3BeCTb, IUTheBast COJa, IUPUT U ApYyTHE);

c(hOpPMHUPOBAHHOCTH YMEHHUH ONMpPEENATh BAJIEHTHOCTh M CTENCHb OKUCIICHHS XUMUYECKUX JIIEMEHTOB B
COeIMHEHMAX pA3IHYHOrO COCTABA, BHJ XHMHYECKOH CBsA3M (KOBalEHTHAs, HOHHAs, METaJUIHYecKas,
BOJIOPOJIHAS) B COCAMHEHHAX, THII KpPHCTAUIMYECKOH pEmETKM KOHKPETHOrO BelIeCTBAa (aTOMHasd,
MOJIEKYJIspHas, HOHHAS, METAUTHYECKas), XapaKTep Cpeasl B BOJHBIX pacTBOpaX HEOPraHMYECKHUX
COe/IHHEeHUH;

cOpPMHPOBAHHOCTE YMEHHH YCTaHABIMBATE NPHHAUIEKHOCTh HEOPraHWYECKHX BEINECTB MO HX
COCTAaBY K OIpelelEHHOMY KiacCy/Tpymre COeIHHEHH# (IIpOoCTBIC BELIECTBA — META/UIBI M HEMETAaJLIb,
OKCHJIbI, OCHOBAHHMS, KHCIIOTEI, aM()OTEpHBIE THAPOKCHIBI, COIH);

chOpMHPOBAHHOCTE YMEHHI pacKphIBAaTh CMBICT mepuogudeckoro 3akona J[. WM. Menjerneesa u
JEMOHCTPHPOBATH €0 CHCTEMATH3UPYIOLIYIO, 00BICHHTEIHYIO H IIPOTHOCTHYECKYIO QYHKIMH;

chOpMHUPOBAHHOCTE YMEHHUH XapaKTepH30BaTh EKTPOHHOE CTPOCHHE ATOMOB XHMHYECKUX JJICMEHTOB
1-4 mepuomos Ileprnoguueckoii cucTeMBl XUMHUECKHX 31eMeHTOB [l M. Menjeneesa, UCIOIb3Ys MOHSITHS
«s-, p-, d-2NMEKTpPOHHBIE OpOHTATHY, «IHEPreTHYECKUE YPOBHHY», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHS
CBOMCTB XUMMYECKHX BIEMEHTOB M MX COCJMHEHHI MO mepuojaM M rpynnam Ileproaudeckodl cucTeMbl
xuMuueckux snemenTos [. 1. Menneneera,

cOpPMHPOBAHHOCTE YMEHHH XapakTepu3oBarh (ONMCHIBATH) OOINHE XUMHYECKHE CBOHCTBA
HEOPraHMYECKHMX BEIIECTB PA3MIHBIX KIAacCOB, HOATBEP)K/IATh CYIIECTBOBAHME EHETHYECKOM CBSI3H MEKILY
HEeOPraHMYeCKHMH BELIIECTBAMHE C IIOMOMIBIO YPAaBHEHMH COOTBETCTBYIOIMMX XUMHIECKHX PEAKIHH;

chOPMHPOBAHHOCTE YMEHHS KIacCHOHIMPOBATh XHMHYECKHE PEaKiUd II0 PasMYHBIM IpH3HAKAM
(4MCIy W COCTaBY pearupyroOliX BeIIecTB, TeIIoBoMY 3(QheKTy peakuuu, H3MEHEHHIO CTEIICHEH OKHCICHU
3JIeMEHTOB, 06PATUMOCTH PeaKlIiH, yJacTHIO KaTali3aTopa),

chOPMHPOBAHHOCTH YMEHHH COCTAaBJIATh YPABHEHMS pEaKMi pasiYHBIX THIIOB, TIIOJHBIE H
COKpalIEHHbIE YPaBHEHHUS peakiuii HOHHOTO 00MEHa, YIHThIBasA YCI0BHA, IPY KOTOPBIX 9TH PEaKIHu HAYT 10
KOHIIA;

chOPMHPOBAHHOCTH YMEHH IIPOBOMHTE PEAKIMH, MOJATBEPKIAIONIAE KAYeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHWYECKHX BEIIECTB, PACIIO3HABATH ONBITHBIM IIyTEM HOHBI, MPHCYTCTBYIOIHE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEILECTB;

c(OPMUPOBAHHOCTS YMEHMH pACKPHIBATH CYIIHOCTh OKHMCIHMTENLHO-BOCCTAHOBHUTEIBHBIX DPEaKIHH
IIOCPEICTBOM COCTABJICHUS SJIEKTPOHHOr0 Hananca 3THX PeakIimii;

chOpMUPOBAHHOCTE yMEHHIA 0OBIACHATH 3aBHCHMOCTD CKOPOCTH XMMHYECKOH PEaKkiMu OT pasiuYHbIX
(bakTOpOB; XapakTep CMEIeHHMS XHMHYECKOTO DABHOBECHS B 3aBHCHMOCTH OT BHEIIHEN0 BO3/CHCTBUA
(mpunmun Jle [larense);

cOpMHPOBAaHHOCTh YMEHHI XapaKTepH30BaTb XHMHYECKHME IIPOLIECCHI, JIEKAlIue B OCHOBE
IIPOMBIIIEHHOTO IIONYYEHHMsI CEPHOM KHCIIOTHI, aMMHaKa, a Takke chopMHPOBAHHOCTH IPE/ICTaBIEHHH 00
00IHX HayYHEIX NPUHIIHIIAX U S9KOJOTHYECKHUX MpobieMax XMMHUECKOr0 IPOU3BOICTRA;

cOpMHPOBAHHOCTh YMEHHi ITPOBOAUTH BEIYHCICHMSA C HCIIOIb30BAHHEM IOHATHA «MaccoBas 0N
BEIIECTBA B PAacTBOpe», OOBEMHBIX OTHOIIEHHMH ra30B IPH XUMHYECKHX PEaKIMAX, MAcChl BEIIECTBA HIIA
00BEMa ra30B 10 U3BECTHOMY KOJNWYECTBY BEIIECTBA, MACCe HIIH 00BEMY OJJHOTO H3 Y4aCTBYIOIIHX B PEaKIUH
BELIECTB, TEIUIOBOro 3¢dekxra peakiuu Ha OCHOBE 3aKOHOB COXPaHEHMs MACChl BEUIECTB, NPEBPALICHUS H
COXpaHeHHs SHEPIUH;

cOpMHPOBAHHOCTE yYMEHHH cOOMOAaTh IIpaBHJA IOJb30BAHHS XMMHMYECKOW MOCYAOH H
nmabopaTopHEIM 00OpymOBaHHEM, a TakkKe MpaBuia oOpamieHHs C BEIIECTBAMH B COOTBETCTBUH C
HHCTPYKIHSAMH TI0 BBIIOTHEHHIO Tab0paTOPHBIX XHMHYIECKUX OIBITOB;

cOpMUPOBAHHOCTH YMEHHH I[UIAHMPOBAaTh W BBIIOMHATH XMMHYECKHH OSKCIEPUMEHT (pa3sjioikKeHHe
IIEPOKCH/A BOJOPOJAa B NPUCYTCTBUM KaTamu3aTopa, ONpe/eeHue CPesl PaCTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCANBHOTO MHIMKATOPA, BIUSHUE Pa3IHYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOH PEaKIWH, peakilHuu
HOHHOTO 0OMeHa, KadeCcTBeHHBIC peakIuy Ha cyibdar-, kapboHaT- U XJOPH/I-aHHOHBI, Ha KaTHOH aMMOHHS,
pelIeHHEe 3KCIEPHMEHTAILHBIX 3a1ay Mo TeMaM «MeTaus» U «HemeTanis») B COOTBETCTBHH C IIpaBHIIaMH



TeXHUKH 0e30MacHOCTH MpH OOpalieHHH C BEIIecTBaMHM M j1abopaTOpHEIM 00OpYIOBaHHEM, NPEICTABIATH
pe3yJIbTAaThl XHMHYECKOTO OJKCIEPHMEHTa B (OpMe 3aIMCH ypaBHEHUH COOTBETCTBYIOIIMX peaKimui
(opmMyTHpOBaTE BEIBOBI HA OCHOBE ITHX PE3YIbTaTOB;

cOPMUPOBAHHOCTH YMEHHUI KPUTHUECKH aHATH3UPOBATH XMMHYCECKYIO HHOPMAIIHIO, ITONYIaeMyIO H3
pasHbIX HCTOYHHKOB (CpeIcTBa MAaCCOBOM KOMMYHHKAIUH, VIHTEpHET U APYTHX);

c)OpMHPOBAHHOCTh YMEHHH cOGIIOATh IPaBH/Ia SKOJOTHIECKH 1eIeC000pasHOro NOBECHHS B OBITY
U TPYIOBOH JESTENFHOCTH B IEIMX COXPAHEHHS CBOETO 3M0POBbsS M OKPYKAIOMIEH IPHPOIHOH CpPeibl,
0CO3HABATh ONACHOCTH BO3JIEUCTBHS HA JKHUBBIE OPraHU3MBl ONpPENECIEHHBIX BEIIECTB, MOHHUMAs CMBICIH
nokazarens I[1JIK, moscHsTh Ha mpAMepax CrocoObl YMEHBIIEHHMs M NPEAOTBPAINEHHS HX BPEIHOTO
BO3/IEMCTBUS HA OPraHU3M YEJIOBEKE,

771s 06YHAIOIUXCsS ¢ OTPAHHYEHHBIMH BO3MOXKHOCTSIMH 3710POBBA: YMEHHE NPUMEHSTH 3HAHUS 00
OCHOBHBIX JIOCTYIIHBIX METOJIaX TIO3HAHMSA BELIECTB M XUMHYCCKUX ABJICHHM,

IUISL CJIENTBIX M C1aboBHASIIAX OOYYarOIIMXCS: YMEHHE MCIONB30BaTh PEIbe(HO-TOYEHHYIO CHCTEMY
o6o3nauennit JI. Bpaiiis U1 3aMCH XHMHYECKHX (OpMYIL.



TEMATHYECKOE IVIAHUPOBAHHE

10 KJIACC
Kosmm4ecTBO 9acos DJIeKTPOHHLIE
Ne n/m HaumenoBanue pa3jeoB B TeM NPOrpaMMebl — I [ rm— E::;;g)o?;:g _
paboTnl paboTnl pecypes
Pazpnen 1. Teoperndeckne 0CHOBbI OPraHAYECKOH XHMHHU
11 [Ipemmer opranmyeckoil XuMun. Teopus CTpoeHHs OpPraHHYeCKHX 3
coemuaennit A. M. bytneposa
HTtoro no paszeny | 3
Paznen 2. Yrierogopoasl
2.1 [IpenenbHBIE YTIEBOAOPOIbI — AJIKAHbI 2
2.2 HenpenenbHble yTIEBOJOPO/Ibl: AJIKEHBI, AJIKaIHCHbI, ATTKHHbBI 6 1
2:2 ApomaTHyecKkue yriieBoI0pOibl 2
2.4 [IpupoHEIE HCTOYHHKH YIIIEBOIOPOIOB H HX repepaboTka 3 1
Wroro no paszzery ‘ 13
Pasnen 3. Kucaopoacoaepikamue opraHu4ecKue CoeTHHEHAN
3.1 Cruprer. @enon 3
3.2 Anbpernpl. Kapbonoseie kucnorsl. CiioxHbIe 3QUpEI 7 1
3.3 VrieBoasl 3 1
WTtoro 1o pasjeny | 13
Paznen 4. AzoTcoaepkanine OpraHu4ecKHe CoelHHeHHUs!
4.1 ‘ Amuabl. AMHHOKHCTIOTHL. benku 3
‘Wroro no pasjeiny i 3
Pasnen 5. BeicokoMoJIeKYJIsipHbIe COeIHHEeHHs )
5.1 ‘ ITnacrmaccer. Kayayku. Bosokna [l 2
HWroro no pasaeny 2
OBILEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 2




11 KJIACC

KoJnuecTBO 4acoB INeKTpOHHBIE
HaumenoBanue pasaesioB H TeM udposbie
Ne ni/nn S Py Beero Konrpoasusie | [Ipakrnyeckue g[épil:m i e_])m o
paboTel pabdoTel pecypest
Pazmen 1. Teopernueckne 0CHOBBI XHMHH
Crpoenue aromoB. Ilepuogudeckuii 3aKoH H
1.1 [Mepuouaeckas cucTeMa XUMHAYECKHX 3
anemenToB /1. . MenneneeBa
12 Crpoenue BenecTBa. MuOroobpasue 4
BEIIECTB
1.3 XHMHYCCKHE PEAKITHH 6 1 1
Wroro no paszueny 13
Paznen 2. Heoprannueckasi XHMHS
2.1 MeTtarsl 6
a2 Hemeramist 9 1
23 CBsi3b HEOPraHHIECKAX H OPraHUIECKHX ’
BEIIECTB
Hroro no paspeny 17
Pazpea 3. Xumus ¥ :KU3HB
&l ‘ XUMUS ¥ JKU3HD 4
WToro mo paszneny 4
OBIIEE KOJIMYECTBO YACOB 11O [TPOIT'PAMME 34 2 3




INOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
- Koan4ecrso yacoB DJIeKTPOHHBIE
11;11 Tema ypoxa Beero Kontpoasunie | [pakrugeckne | /laTa uHppoBbIe
paboThI pabornl H3y4eHus obpaszoBareibHbIC
pecypesl
1 [Ipexmer opraEu4ecKoil XMMHH, €€ BOSHUKHOBCHHE, PAa3BUTHE 1 CeHTA6pb
W 3HAYCHHE
5 Teopwust cTpoeHHs OpraHUYeCKUX coeqHHEHHH A. M. 1 CeHTabpb
'~ | BytnepoBa, e€ OCHOBHBIE T10JIOMKEHHSI
[IpencraBnenne o KiaccH(PHKAIUH OPraHMYECKHX BEIIECTB. CeHTAbpL
3 Homenknarypa (cucreMaTHdYecKas) H TPMBHAIBHEIC Ha3BaHHsI 1
OpraHAYECKHX BEIIECTB
4 AJKaHBI: COCTaB H CTPOCHHE, TOMOJIOTHIECKHH Pl 1 CeHTabpb
5 MeTtaH u 3TaH — NPOCTEHIIIHE NPEACTABUTENHN AIKaHOB 1 OKTAbBpb
6 AJIKEHBI: COCTaB X CTPOCHHE, CBOMCTBA 1 OkTAbpb
7 | DTuieH ¥ NPOIHIEH — MpOCTEHINNe NPeACTABUTENIH AIKEHOB 1 OkTabpb
8 l'lpamu:lecxasl pabora Ne 1. «Ilonyuenue 3THIIeHA ¥ H3yYeHHE 1 1 OkTabpb
€ro CBOHCTB» -
9 Anxajmensl. byramuen-1,3 u MmerunOyramuen-1,3. Ionyuenne 1 HoAGpb
| CHHTETHYECKOI'0 Kay4yKa ¥ pe3HHbI
10 AJIKHHBI: COCTaB H 0COOEHHOCTH CTPOEHHS, TOMOJIOIHYECKHI 1 Hosbpb
psiil. ALICTHIICH — IIPOCTEHIIHI MPEICTABUTEIb AJIKHHOB
11 | Beraucinenus 1o ypaBHEHUIO XHMHYECKOH peaKkiuu 1 Hoabpb
12 | Apensr: 6en30i ¥ TOyos1. TOKCHYHOCTE apeHOB 1 Honbpb
13 I'eneTHyeckas CBS3b YIJICBOAOPO/IOB, NPUHAIIEKAIUX K 1 Henpbi
pa3MYHEIM KJlaccam
14 ITprpoHBIC HCTOYHHKH YTIIEBOAOPOJOB: IPHPOIHLIH Ta3 1 1 Nekabpb
nonyTHbIe HeTsHbIE ra3sl, HehTh ¥ IPOIYKTHI €€ nepepaboTKH
@l i [TpupoaHBIE HCTOYHHKH YTTIEBOJAOPO/IOB: IPAPOIHLIH ra3 1 1 Oekabpb
nonyTHbIe HeTsHbIe rassl, He()Th B IPONYKTHI €€ nepepaboTky
16 | Konrposnbras pabota o paszeny «YTIeBo0pOABI» 1 1 Oexabpb
17 IlpenensHbie OMHOATOMHBIE CIIMPTHI: METAHOJ ¥ 9TAHOJI. 1 AHBaDL
BomopojiHast cBs3b
18 | MHOroaroMHbie CIIHPTHI: THICHTIIMKOIb U TIIHIEPHH 1 Ausapsb
19 | ®enox: crpoeHne MOJNEKYTIBL, (PU3HIECKHE H XUMHYIECKHE 1 AuBapb




CBOHCTBA, IPUMEHEHHE

20 | Anpaeruanl: hopMaIbACrH U alleTATbACIAA. ALETOH 1 ®espanb

21 OnHOOCHOBHEIE TIpe/IeNbHbIE KAPOOHOBBIE KHCIIOTHI: 1 despansb
MypaBbHHAs M YKCYCHAas -

2 [pakTrgeckas pabora Ne 2. «CpoiicTBa pacTBopa yKCYCHOH 1 ®espansb
KACITIOTBI»

73 CreapuHOBas M OIEMHOBAsI KUCIOTHI, KaK IIPEJCTABUTENH | despanb
BBICIIHX KAPDOHOBEIX KHCIIOT

24 MLu.ma KaK COJIM BBICIIHX KapOOHOBEIX KHCIIOT, HX MOIOIIEe 1 MisioT
JAeiCcTBHE

25 Crnoxuble 3GHPBI KaK IPOH3BOIHbIE KAPOOHOBEIX KHCIIOT. 1 MapT

77| T'upponus crnoxHbIX 3GpHpOB

26 | XKupsl: rTHAPONN3, HIPUMEHEHHE, OHOIOrHYecKas poJib KHPOB 1 MapT

27 VrneBompl: cocras, Kiaccupukamusi. Baxuaeimme 1 MapT
NpeCTaBUTENH: III0K03a, PPyKTO3a, caxapo3a

28 | Kpaxman u Heiosin03a Kak pUpoIHEIE OIMMEPEI 1 Anpenb
KonTtponsHas pabota no pazaeny «Kucropoacoaepxamnue Anpenb

29 | opranudeckue coepuHeHusy Beepoccuiickas nmposepoyHas 1
pabora

30 O6mas XapaKTEPHCTHKA a30TCONEPHANIAK OpraHUYECKUX 1 Anpenb
COE/IMHEHHH

31 | AMHHBI: METHJIAMHH H aHUIHH 1 Anpenb
AMHHOKHCIIOTHI KaK aM(OTEpHEIC OPraHHYECKHE COCIUHEHHS,

32 | ux 6bmonormveckoe 3Havenue. [lentuapl. bemkn kakx 1 Mait
NPUPOIHEIE BEICOKOMOJIEKYIISIPHEIE COeTMHEHUS

33 OcHOBHEIE uuomrma XMMHAH BBICOKOMOJIEKYJIIPHBIX 1 Mair
COEIMHEHMH

34 OCHOBHBIE METO/IBI CHHTE3a BHICOKOMOJICKYIISIPHBIX 1 Maii
coemuHennii. [InacTMaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34




11 KJIACC

N KoangecTBO Yacon Tara DJIeKTpOHHEIe
n/n Tewn ypoks Konrpoubnbie | [IpakTudyeckne | H3y9eHHA L
Bceero o0pa3oBaTeJbHbIE
paboThI paboTsI pecypesi

1 XuMHYECKH 31eMeHT. ATOM. DIeKTpoHHask KOH(QHUIypanus aToMOB 1 CeHTabpb

Iepuopmaeckuii 3axoH U [lepropmyeckas cucreMa XUMHIECKAX CeHTAb6pb
2 snementoB JI. M. Meneneesa, HX CBA3b C COBPEMEHHOM Teopue 1

CTPOEHHs aTOMOB

3aKOHOMEPHOCTH M3MEHEHHS CBOHCTB XHMUYECKHX 3JIEMEHTOB H HX CeHTabpb
3 COE/IMHEHHH 110 TPYIIIaM | IepruojiaM. 3Ha4eHHE NEPHOOUIECKOr0 1

3aKOHA ¥ CHCTeMBbl XuMHYeckux anementoB /.M. Menjeneesa B

Pa3sBHTHH HaYKH
A Crpoenue BemecTBa. XUMU4ecKasi CBsi3b, €€ BUJIbI; MEXaHH3MBI 1 CeHTAbPb

o0pasoBaHus KOBaIEHTHOH cBaA3H. Bogopoanas cBsi3b
5 BasieHTHOCTB. DNEeKTPOOTPULIATENBHOCTE. CTENeHh OKUCIIEHHS. 1 o

Bemecta MONEKYJIIPHOTO H HEMOJIEKYIAPHOIO CTPOECHHS
6 ITonstie 0 AUCHEpCHBIX cucTeMax. McTHHHbIE ¥ KOJUIONIHEIE | OkTabpb

pacTBOpbl. MaccoBast 1o/s BElecTBa B pacTBoOpe
7 Knaccudukanus 1 HOMEHKIATypa HEOPraHH9EeCKHX COEHHEHHH. | OkTabpb

I'eneTHyeckas CBA3b HEOPraHAUECKUX BELICCTB, PA3/IMYHBIX KIIACCOB

Krnaccuduxarys XMuMIYeCKHX peakiuii B HEOpPraHH4ecKoH OkTabpb
8 OpraHMvYeCcKOi XUMHUH. 3aKOH COXPAHEHHS MACCHl BEMIECTB; 3aKOH 1

COXpaHEHHs ¥ NPEBpAINEHNUs SHEPIHH ITPU XUMHYECKHUX PeaKIuaX _
9 Cxopocts peakuud. O6paTHMble peakiHi. XUMHYECKOE PABHOBECHE 1 Hosbpb
10 [IpakTuyeckas pa60'r.':‘1’ Ne 1. «Brnusaue pasinuudbiX (akTopoB Ha 1 1 Hoabpb

CKOPOCTh XMMHUYECKOH peakI[Hm o

DnextponuTHyeckas aucconyanys. [loasarue o BOXOPOAHOM ITOKa3aTese Hosbpb
11 | (pH) pactBopa. Peaxuuu nonnoro obMena. ['uipoiu3 opraHAYeCcKuX U 1

HEOPraHH4YeCKHX BEIECTB
12 OxucnuTebHO-BOCCTaHOBHTEIbHBIE peaknny. [lonarue 06 snexTponuse 1 Hosabpb

pAacILIaBOB ¥ PaCTBOPOB COJICH
13 | KonrponsHad pabora 1o paszeny «Teopernueckne OCHOBBI XUMHH 1 1 [ekabpb

MeTamisl, ux nonoxenue B Ilepuogudeckoit cHCTEME XMMHYECKUX Oexabpb
14 | snemenToB /1. . MeHzneneera u 0cOOEHHOCTH CTPOEHMS aTOMOB. 1

O6mue pusnueckue CBOHCTBA METAIUIOB }
15 | CnnaBel METaJUIOB. DIIEKTPOXUMHUYECKHHA s/ HAMPSUKEHAH MeTajlIoB 1 - Hekabpb




16 XuMHYEeCKHE CBOMCTBA BAXKHEHIIMX METAIUIOB (HaTpHH, KaJIui, 1 [exabpb
KanbIuii, MArHHWii, aTFOMUHUI) H HX COeIHHEHUN

17 | XuMHYecKHe CBOMCTBA XpOMa, METH M UX COCIMHEHUI 1 flusapb

18 | XuMuveckue cBOMCTBA IIHHKA, JKEIe3a U UX COSTUHEHHH 1 flusapb

19 [IpaxTrdeckas pabora Ne 2. "Pernrenue sxkcrniepuMEHTANBHBIX 3a/a4 110 1 AnBapb
Teme «MeTamsiy" )

20 Hemeramnisl, X monoxenue B [leprogndeckoi cucteMe XUMAYECKHX 1 T
anemenTos J1. V. MenzienieeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB

71 Du3HuYecKre CBOUCTBA HEMETAIUIOB. AJUIOTPOIHS HEMETa/UIoB (Ha 1 ®espand
IpUMEpe KHCII0poia, cepsl, (ocdopa u yriepoa)

22 | XumuyecKkue CBOMCTBA IraJIOreHOB, Cephl U UX COEMHEHUN 1 despanb

23 | XuMuuecKue CBONWCTRA a30Ta, hocdhopa U UX COSTHHEHHI 1 despans

24 | XuMuYecKHe CBOMCTRA yriiepo/ia, KPEMHHU U HX COSTMHEHHH 1 MapTt

25 | IlpuMeHeHHne BAYKHEHIIIMX HEMETAJUIOB M MX COEIMHEHHH 1 Mapt
O606menne 1 cucTeMaTH3aUus 3HaHUI 10 Teme «HemeTamwis». Mapt

26 | BeruucieHus 110 YpaBHEHUAM XHMHYECKHX peakiui u 1
TEPMOXHMHYECKHE PACUETHI

27 Hpafc"ﬁuqecma pabota Ne 3. «Pemenue skcnepHMEHTAIBHBIX 3a1a4 10 1 Mapt
teme "Hemetaer"»

28 | KontpoasHas pabora mo TeMaM «Metawis» B « Hemeramis» 1 Anpensb

29 Heopraunueckue u opraiudeckue kuciaorsl. Heopranuueckue u 1 Anpenb
OpraHuvecKre OCHOBaHUSA

30 AmboTepHble HEOPraHUYECKHE ¥ OPraHUYeCKHe COSTHHEHH. I Anpensb
I'eHeTrgecKas CBA3b HEOPraHUYESCKUX M OPraHHYECKHX BEIIECTB

31 Posnp xaMuu B o6ecrieueHIH S5KOJIOTHYECKOH, SHEPTeTHYECKONH 1 1 Anpenb
NUImeBoi 6€30MacHOCTH, PA3BHTHH MEIHIIHHB]

D) [Ipencrasnenns o(i 00ImuMX HayYHBIX MIPUHIMIAX IPOMBIIIICHHOIO 1 Mais
HOJTy9EeHHs BOKHEHIIHX BEIIECTB

33 | YenoBek B MHPE BEIIECTB H MAaTEPHAIIOB 1 Mai

34 | Xumusd 1 3/[0POBbE YEIOBEKA 1 Mait

OBILEE KOJIMYECTBO YACOB I10 ITPO'PAMME
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HPUBELPAEMDbIE TYEDUBAHNMA K PE3YJIDIATAM UCBUEHWNY UCHUBHUM
OBPA30BATEJIbHOM IIPOI'PAMMABI
10 KJIACC

Kon

pOBEPSIEMOr0
pe3yabTaTa

IIpoBepsieMbie NpeMETHBIE Pe3yJIbTATHI 0CBOSHHS 0CHOBHOI 06pazoBaTebLHOM
IporpaMmsl cpejanero odmero obpasoBanus

1

TeopeTuyeckne OCHOBEI OPraHUYECKOM XUMUM

1.1

1.2

ChopMupoBaHHOCTE NPEACTABICHUN O XMMHYECKOH COCTAaBIAIOLIEH €CTECTBEHHOHAYYHOM
KapTHHBI MHpa, POJIA XMMHUH B NNO3HAHUH SABJICHUH NPUPOb], B OPMUPOBAHUH MEIIUIEHHAS W
KYJBTYpHl JHYHOCTH, €€ (YHKIIMOHANBHOH TIpaMOTHOCTH, HEOOXOMMMOH [iis pelieHus
MPaKTHYECKUX 3a71a4 M 3KOJIOTHYecKHd OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO H
IIPUPOJHOMN cpefie

Bnagenune cHCTEMOM XMMHYECKHX 3HAHWH, KOTOpas BKIIOYAST: OCHOBOIOJIAraroIHe TOHATHS
(MoJIeKyJia, BaJIeHTHOCTB, 3J1€KTPOOTPHUIATEIEHOCTE, CTENIEHh OKUCICHHS, XUMHYECKas CBA3b,
MOITb, MOJIIPHAsE Macca, MOISIPHBIN 00BEM, yriepoaHblit ckener, QyHKIMOHANBHAS TpyTa,
paiuKai, U30MepHs, U30MEPbl, TOMOJIOTHYECKUN PAJl, TOMOJIOTH, YTJIEBOJAOPOABL, KHCIOPOI- U
A30TCOMIEPIKAIINE COCAMHEHHS, OHOJOrHYECKH aKTHBHBEIE BeIecTBa (YIVIEBOABIL, IKHPEL,
Oenku), MOHOMEp, TONHUMED, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYISPHBIE COEIUHEHUS);
TEOPHH H 3aKOHBI (TeOpHA XMMHAYECKOr0 CTPOCHUA opranndeckux BemecTB A.M. Bytneposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XMMHH, (aKTONOrHYECKHe CBEJEHUS O CBOMCTBAX,
cocTaBe, TIOJNyuYeHHMM M Oe301MacHOM HCIONB30BAHHMA BKHEUININX HEOPraHWYeCKHX H
OpraHHYECKHX BEIIECTB B OBITY M NPAKTHYECKOM JEATEIBHOCTH YEI0BeKa

1.3

ChopMHPOBAHHOCTE YMEHHIA BEISBIISTE XapaKTePHbIE IPU3HAKH MOHSTHH, YCTAHABIUBATE MX
B3aHMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIHE MOHATHS IIPH ONHCAHWH COCTaBa, CTPOEHHS U
[IPEBPAIICHAN OPraHuuecKuX COeIUHEHHH

1.4

cOPMHPOBAHHOCTE YMEHHMH HCIIONB30BaTh XHMHYECKYI) CHMBOJIHMKY ISl COCTaBJIECHHA
MOJIEKYIAPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, cOKpamEHHOH) (OpMYysl OpraHHYecKux
BEINECTB U YPABHEHHIH XUMHYECKUX PeaKIuif, H3roTaBIMBaTh MOJEIH MOJIEKY] OPraHMYeCKUX
BEIIECTB /IS WIUIOCTPALHH HX XHMHUYECKOr0 H IPOCTPaHCTBEHHOIO CTPOEHHS

15

ChopMupOBaHHOCT, YMEHHH YCTaHABIMBATH I[IPHHAJIEKHOCTh M3YYEHHBIX OPraHWYeCcKUX
BEIIECTB [0 MX COCTABY M CTPOEHHIO K OIpefendHHOMY KiacCy (rpymme) cOoeauHEHMMH
(Yr7eBoOpOEl, KHCIOPOZ M A30TCOAEpPIKAallMe COEJIMHEHHS, BBICOKOMOJIEKYIPHBIC
COeMHEHNs), 1aBaTh UM Ha3BaHMs 110 cucTeMarnyeckoii Homernkarype (IUPAC)

1.5

ChopMHUpPOBAHHOCTS YMEHHS OMPEICIATh BHABI XHMHYECKOH CBS3H B OpPraHWYECKHUX
coeUHEeHUsX (OAMHApHEIE U KpaTHEIE)

1.6

ChopMHpPOBAaHHOCTE YMEHHS IIPUMEHSATH: IIOJOXKEHHS TEOPHH CTPOCHHA OpPraHH4YecKHX
BemecTB A.M. Bytnepora s 00bsiCHEHHS 3aBHCHMOCTH CBOMCTB BEHIECTB OT MX COCTaBa K
CTPOGHUS; 3aKOH COXPAHEHHU MacChl BELIECTB

Vrinesomoponsl. Kucnoposicozepikamue M a30TCOAEpKALIME OPraHWYECKHE COCIMHEHHS.
BEICOKOMOJIEKYISIpHBIE COSIHHEHUS

2.1

ChopMUPOBAHHOCT YMEHHH IPUBOAUTL TPUBHAILHBIE HA3BAHHUS OTJENBHBIX OPraHHYECKHAX
BEIIeCTB (3THIICH, MPOIMIEH, AUETUICH, STHICHIIMKO/b, TIHLEpHH, deHo, GopManbaerus,
aneTanbIerul, MypaBbHHAA KHCIOTA, YKCYCHAs KHCIOTa, OJE€HMHOBAsA KMCIIOTa, CTeapHHOBas
KHCJIOTA, TIIF0K03a, hpyKTo3a, Kpaxmal, Ie/UT0N03a, IIUIHH)

2.2

CdopMHPOBAHHOCTh YMEHWI XapaKTepHU30BaTh COCTaB, CTPOSHHE, DHU3NIECKUE H XUMHYECKHE
CBOWCTBA THIIMYHBIX NPEICTABHUTENEH Pa3NMYHBIX KIACCOB OPraHMYECKMX BEHIECTB (METaH,
5TaH, STHJIEH, MpoNuieH, anerwieH, Oyraauen-1,3, merunbyraguen-1,3, GeHson, MeraHox,
9TAHOJI, STHIIEHTTIHKOIB, TTHIIEPHH, (DEHOJI, alleTaIbAeT i/, MypPaBbHHAL H YKCYCHAs KHCJIOTHI,
[IIFOK03a, KpaXxMall, Ie/U0JI03a, AMHHOYKCYCHAs KHCII0Ta)

2.3

CdhopMHpOBAaHHOCTP YMEHHS MJUIOCTPHPOBATh IEHETHYECKYIO CBi3b MEKAY TUIIHYHBIMH
MPENCTABUTEISIME  Pa3fIMYHBIX  KJIACCOB  OPraHHYECKHX  BELIECTB  YPABHEHHAMH
COOTBETCTBYIOIIMX XUMHUYECKHX PeaKIIuii ¢ UCIIOIb30BAHNEM CTPYKTYPHBIX HOpMYII

2.4

ChopMHpPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHKH YTJIEBOJOPOJHOrO ChIphs (HEQT,
IIPUPOJIHEIN I'a3, Yroyb), Cocobbl MX MepepaboTKH M MPaKTHYeCKOe NPUMEHEHHE IIPOJIYKTOB |




riepepaboTKH

XUMHS ¥ JKU3HB. PacueThl

3.1

ChopMHUPOBAHHOCTh yMEHHl BIAJETh CHCTEMON 3HAHMA 00 OCHOBHBIX METOJAX HaydHOro
TO3HAHWS, HCMONB3yeMBIX B XHMHH TPH H3YYCHHH BEINECTB M XHMHYECKHX SIBICHHA
(mabmosieHne, W3MepeHHe, SKCIEPUMEHT, MOJEIMPOBAHHE), HCIONB30BAaTh CHCTEMHBIC
XMMHYeCKHE 3HAHMA JUIS OPHHATAA PEINCHHH B KOHKPETHBIX JKH3HCHHBIX CHTYallHsX,
CBSI3aHHBIX C BEIECTBAMH H UX ITPHMEHEHHEM

3.2

ChopMHpOBaHHOCT YMEHHH COOMOZaTh NpaBUia IOJIL30BAHUS XHMHYECKOH IIOCYZ0H H
nmabopaTopHBM 060pYI0BAHHEM, A TAKXKE IIpaBHiIa OOpaIeH s ¢ BEIECTBAMH B COOTBETCTBHH
C MHCTPYKIWSIMH 110 BBITIOTHEHHIO Ja00paTOPHBIX XMMHYECKUX OILITOB
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ChopMHPOBAaHHOCTh YMEHHH IUIAaHHPOBaTh M BHINOJHATD XHMHYECKHH OKCICPHMEHT
(TpeBpaeHns OpraHyecKUX BEIIECTB IIPH HArPEBAHUH, NOJydEeHHE STHIICHA U H3Y4EHHUE €TI0
CBOMCTB, KAuyeCTBEHHBIE pEaKlM¥ OPraHHYeCKHX BEIEeCTB, AeHATypanus O€iKOB NpH
HarpeBaHMH, [[BETHBIE PEaKiiy GEITKOB) B COOTBETCTBHM ¢ IIPaBHIIAMH TEXHHKH O€30I1aCHOCTH
npu o6paleH:: ¢ BeIecTBaMHu 1 J1abopaTopHbM 060pyI0BaHHEM; [IPECTABIATS PE3yIbTaThl
XMMHAYECKOr0 JKCIIEpHMEHTa B (OpMe 3ammMcH ypaBHEHMH COOTBETCTBYIOIIMX DEaKIMH 1
“(hopMyTHPOBATE BEIBOABI HA OCHOBE 3THX PE3yJIbTaTOB
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C(hopMEPOBAHHOCTh YMEHHH [POBOIUTE BEMHCICHHA 10 XHMHYECKHM YPABHEHHSIM (MACCHI,
00BEMa, KOJIMYECTBA MCXOJHOI0 BEINECTBA MM ITPOJYKTa PEaKlyH I10 H3BECTHBIM Macce,
0065BEMY, KOJMYECTBY OJJHOTO M3 UCXOJIHEIX BEIIECTB MM IPOIYKTOB PEaKIHH)

3.5

ChopMHPOBAHHOCTh YMEHHMH KPHUTHYECKH aHAIM3MPOBAaTh XHMHYECKYIO HH(MOpMaIHIo,
MOJTy4aeMylo M3 PasHBIX MCTOYHMKOB (Cpe/icTBa MaccoBod MHQopMmanuu, ceTs MHTepHeT u

ApyTHE)

3.6

ChopMHpOBAHHOCTE yMeHHM cOOMIOAAaTh IpaBHIa SKOJOTHYECKH IenecoobpasHoro
TOBEJCHAS B OBITY M TPYLOBOH AEATEILHOCTH B IENAX COXPaHEHHs CBOETO 370POBBSA H
OKPYIKAIOIIEH TPUPOIHOM Cpelbl, 0CO3HABATh ONACHOCTh BO3/ICHCTBAA Ha )KUBBIC OPTaHH3MBI
OIpe/IeIéHHBIX OPraHMYeCKHX BeIecTB, MOHEMasd cmbicn mokasarens [IJIK (mpenensro
JONMYCTUMOM  KOHIEHTpAallHH), TIOACHATH HA IpUMEpax CrHocoObl yYMEHBLICHHS H
IPEIOTBPALICHAS HX BPEIHOTO BO3/ICHCTBHS Ha OPraHH3M eIoBeKa

11 KJIACC

Kon
MPOBEPSEMOro
pe3y/bTara

IIpoBepsieMble IpeAMETHbIE PE3y ILTATHI 0CBOCHHS 0CHOBHOM 00pa3oBaTeIbHOMH
nporpamMmsi cpeanero ofmero o6pasoBanus

1

TeopeTudeckue OCHOBBI XMMHH

1.1

Brnagenue cucTeMOi XMMHYECKHX 3HAHMH, KOTOpasd BKIHYAET: OCHOBOIOJIArarOIMe IOHATHA
(XMMHYECKHH SIIEMEHT, aToM, JJIEKTPOHHAs 000JI0YKa aToMa, §-, p-, d-37€KTPOHHBIC OpOHTAIH
aTOMOB, MHOH, MOJEKyJla, BaJCHTHOCTb, 3JIEKTPOOTPHIIATEIBHOCTh, CTCIIEHb OKHCICHHUA,
XHMHYeCKas CBA3b, MOJIb, MOJIIPHAS Macca, MOJIIPHLIA 00BEM, KPHCTAIIHYECKas PelIETKa, THIIBI
XMMHYECKHX PeaKiyil (OKHCIHTEIbHO-BOCCTAHOBUTEIBHEIE, 3K30- H SHIOTEPMHYECKHE, PEaKIHH
HOHHOro 0OMEHa), pacTBOP, 3IEKTPOJIATEI, HEIIEKTPOIHTEL, NEKTPOTMTHYICCKAd THCCOLHALINA,
OKHCJIHTENh, BOCCTAHOBHTENh, CKOPOCTh XMMHYECKOH pEeaKIHH, XAMHYECKOE DPaBHOBECHE);
TEOPHH M 3aKOHBEI (TEOpHsS SJIEKTPONIATHYECKOH mucconmanuy, [lepmomuyeckuii 3axon JI.I.
MeHzeneeBa, 3aKOH COXPAHEHHsS MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHMH $3BIK XUMUH,
(haKTOJIOrMYECKHE CBEJEHHS O CBOMCTBAX, COCTABE, IOIYYCHHH M OE30IIaCHOM HCIIONB30BAHUM
BaYKHEHIINX HEOPraHWIECKUX BEIIECTB B OBITY H IPAKTHYECKOM JIeATeIIbHOCTH YeIOBEKa

1.2

CopMHUPOBAHHOCTS YMEHUH BBISBIATE XapaKTEPHBIC NMPU3HAKA H B3aHMOCBI3b H3YYCHHBIX
MOHSTHI, NPUMEHSTH COOTBETCTBYIOIIHE IIOHATHS IIPM ONMCAHHH CTPOCHHS H CBOMCTB
HEOPTraHHYECKHX BEIECTB U MX NPEBPAIeHHH; BBIABIATh B3aUMOCBI3b XUMHYECKHX 3HAHUH C
MOHATHAMY U [PEJICTABICHUSIMA JIPYTHX ECTECTBEHHOHAYIHBIX IPEAMETOB

1.3

Briajenue OCHOBHBIMH METOAAMH HAYYHOTO TMO3HAHMS BEINECTB W XHMHYECKHAX SBICHHH
(HabofieHAe, H3MEPEHHE, IKCIICPAMEHT, MOJIEIHPOBAHHME)

1.4

ChopMHPOBAHHOCT YMCHHH OIpPEACIATh BAICHTHOCTh H CTENEHb OKHCICHHS XHMHYECKHX




3IeMEHTOB B COEJMHEHMSX Ppa3jIMYHOrO COCTaBa, BHJI XHMHMYECKOH CBA3M (KOBalEHTHAf,
HMOHHAS, META/UIMYECKas, BOAOPOAHAs) B COEOMHEHMAX, THI KPHCTAUIMYECKOH pPELIETKH
KOHKPETHOTO BELIECTBA (aTOMHAA, MOJIEKY/IApHAA, HOHHAs, METAITAYECKAd)

1.3

ChopMHpPOBAaHHOCTE YMEHHH ONpeNieNaTh XapakTep Cpeisl B BOIHBIX  pacTBOpax
HEOPraHH4eCKHX COEIHHEHUH -

1.6

ChopMHUPOBAHHOCTE YMEHHS KIaCCH(QUIMPOBATE XMMHYECKHE peaKiu¥ II0 pasIHIHBIM
npu3HaKaM (9HCIy W COCTAaBy PEarHpyIoNMX BEIIECTB, TEIIOBOMY 3({exTy peaKiiu,
H3MEHEHHIO CTEIIeHeH OKMCIeHHS IIEMEHTOB, 00PaTHMOCTH PEaKIlii, yJaCcTHIO KaTaIu3aTopa)

1.7

ChopMHPOBAHHOCTH YMEHHMH COCTaBJIATh YPaBHEHHS PEAKLMil Pa3iMYHBIX TUMOB, IOJHBIE H
COKpaIEHHbBIE YPaBHEHHS PeakKIMif HOHHOro oOMeHa, y49WTBIBasA YCNOBH:A, NMPH KOTOPBIX ITH
peaxIHy HAYT 0 KOHIA

1.8

ChopMHpPOBAaHHOCT YMCHHH IPOBOIMTH PEAKIMH, MOATBEPKAAIONIHE Ka9YCCTBEHHBIH COCTAB
pa3TUYHBIX ~ HEOPTraHWYEeCKWX  BEIECTB,  pPaclo3HaBaTh  ONBITHBIM ~ NIyTEM  HOHBI,
IPHUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKHAX BEIIECTB

1.9

ChopMHPOBAaHHOCTE YMEHHIl PpaCKpeEIBATE CYIIHOCTE OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaxIuii MOCpeICTBOM COCTABJICHHS 3IEKTPOHHOr0 Oajanca 3THX peaKiyi

1.10

ChopMupoOBaHHOCTE YMEHHH OOBSICHATH 3aBHCHMOCTh CKOPOCTH XHMHYECKOH DPeakiud OT
pasIHYHEIX (paKTOpOB

1.11

ChopMHUpOBaHHOCTE yMeHHH OOBACHATH XapakTep CMEIIEHHS XHMHYECKOro pPaBHOBECHS B
3aBHCHMOCTH OT BHemHero BoszeiicTus (mpunuun Jle [Ilatense)

O6mmast 1 HEOpraHuYeCKas XUMHUs

2.1

CopMHEPOBAHHOCTE yMEHHMH packpriBarh cmbici [Teprommyeckoro 3akona J[.M. Menzeneesa u

2.2

IEMOHCTPHPOBATh €0 CHCTEMATH3HPYIONLYIO, OOBICHHTENbHYIO ¥ MPOTHOCTHYECKYIO PyHKIMH

ChOopMHPOBAHHOCTE YMEHMiT XapaKkTepH30BaTh 3JE€KTPOHHOE CTPOCHHE aTOMOB XUMHYECKMX
snemenToB 1-4 mepuonos Ilepuopmueckoil cucTeMbl XMMHYeckuX oiementoB JLU.
MeHnzeneeBa, MCIONB3ys MOHATHS «S-, p-, d-DJIEKTPOHHBIE OPOMTAIN», «IHEPreTUYESCKHE
YPOBHHY, OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XMMHUYCCKHMX JJIEMEHTOB H HX
coelMHeHnH No mepuoaaM | rpynmam [leproquueckol CHCTEMBI XUMHYECKHX 71eMeHTOB J1.1.
MenneneeBa
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ChopMupOBAHHOCTE YMEHHH XapakTepu3oBaTh (OIHMCHIBATL) OOMIMe XHMHYECKHE CBOMCTBA
HEOPraHWYECKHX BEIIECTB PasIMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHNE MeHETHUECKOH
CBSI3M MEXKIy HEOPraHMYeCKHMH BEIIECTBAMH C IOMOIIBIO YPAaBHEHHH COOTBETCTBYIOLIMX
XUMHYECKUX peaKiui

2.4

ChopMHPOBAaHHOCTH YMEHMI yCTaHABIMBATh IPUHAIVICKHOCTH HEOPraHMYECKHX BEIIECTB IO
HX COCTaBY K ONpeeNEHHOMY Kiaccy (TpyTIie) CoeMHEeHUH (IPOCThIE BEIECTBA — METAILIbI U
HEMETaLTbl, OKCH/IbI, OCHOBAHFsI, KHCIIOTHI, aM(OTEpHBIE THAPOKCH/IBI, COTH)

2:5

ChopMUpOBAHHOCTS yMEHHH HCIONB30BaTh XUMHYECKYIO CHMBOIMKY JUIi COCTaBIICHHMS
dopMyJ1 BEINECTB M YpaBHEHMH XHMHYECKHX pPEaKUUi, CHCTEMaTHYECKYI0 HOMEHKIATypy
(IUPAC) ® TpuBMAaNbHBIE HA3BAHUsS OT/HENBHBIX HEOPraHMYECKMX BelIEeCTB (yrapHbii ras,
YIJIEKHCIIEI ra3, aMMHaK, TaméHas M3BeCTh, HeralméHas H3BeCTb, NUTHEBAS COJA, INHMPHUT H

ApyTHE)

2.6

ChopMHPOBAHHOCTh YMEHHI XapaKTepH30BaTh (OMHCHIBATHE) OOIIME XMMHYECKHE CBOMCTBA
HEOPraHHYeCKHX BEIIECTB Pa3/IM4YHbIX KIIACCOB, MOATBEPKIATE CYIECTBOBAHNE TeHETHYECKOH
CBA3U MEXKIy HEOPraHHYeCKHMH BEIECTBAMH C IMOMOIIBIO YPaBHEHHH COOTBETCTBYIOIIHX
XMUMHYECKUX peakiui

2.7

ChopMHPOBAHHOCT YMEHHH IUIAHHPOBAaTH M  BBINOIHATH XHMHYECKHH OKCIIEPHMEHT
(pa3ioxkeHHe [epOKCH/A BOJOPOJA B IPHCYTCTBMM KaTalmu3atopa, OIPEJCICHHE CPEIb
PACTBOPOB BEMIECTB ¢ MOMOIIBIO YHHBEPCATBHOIO HH/MKATOPA, BIMSHUE PA3IHYHBIX (akTOPOB
Ha CKOPOCTh XMMHMYECKOM DPEeakIdH, peaklMd HOHHOro 0oOMEHA, Ka4YeCTBEHHBIC PEaKIMd Ha
cynsdar-, kapboHaT- U XJIOPHI-aHHOHBI, HA KATHOH aMMOHHs, PEIICHHE IKCIEPHMEHTAIBHBIX
samad mo TemaM «Meramely # «HemeTawuiel») B COOTBETICTBMM C IIPaBHJIAMH TEXHHKH
Ge3omacHOCTH TIpH  OOpalieHM# ¢ BemmecTBaMH M JabopaTopHeIM  00OpYAOBaHHEM;
IPENCTAB/ATh PE3y/IbTaThl XUMHYECKOro JKCIEpHMeHTa B (opMe 3alkCH ypaBHCHHH




COOTBETCTBYIOLIMX PeaKIHii ¥ (OpMYIHPOBATE BEIBO/IBI HA OCHOBE 3THX PE3yJILTATOB

2.8

CdopMHPOBAaHHOCTE YMEHHH COONIOATh MpPaBHIa MOJNE30BAHMS XHMHYECKOH MOCYIOH H
nabopaTopHEIM 060pyIOBaHHEM, a TaKKe Ipapuiia 0OpameHus ¢ BeIeCTBAMH B COOTBETCTBUH
C HHCTPYKIHSAMH 110 BEIIOJHEHHIO JIA00PaTOPHBIX XMMHYECKHX OIIBITOB

2.9

ChopMHPOBAHHOCTE YMEHHM XapaKTepH30BaTh XHMHYECKHE IIPOIECCHI, JIeXKAIHe B OCHOBE
IIPOMBIIIIEHHOTO TOJIy4eHHSI CEPHONH KHCIOTHI, aMMHakKa, a Takxke C(HOopMHPOBAHHOCTE
npencTaBicHui 06 0OIMX HAYYHBIX IMPUHIMIAX W KOJIOIHYECKHX IpobiIeMax XHMHYECKOTO
IIPOM3BOJICTBA

XHAMUSA | KU3HB. PacuéThl

3.1

ChopMHPOBaHHOCTh INPEJACTABICHHH O XHMHYECKOH COCTABIAIOMICH €CTECTBCHHOHAYYHOH
KapTHHBI MApa, POTH XUMHH B TIO3HAHHM SBJICHHM NMPUPOIBL, B HOPMHAPOBAHWH MBILLICHAS A
KYJIBTYPBl JIMYHOCTH, €& (YHKIHOHATHHOH TIPaMOTHOCTH, HEOOXOJMMOH I pelleHHs
MPaKTHYeCKHX 3a/1a4 W 3KOJIOTHYeCKH OOOCHOBaHHOIO OTHOIIGHHS K CBOEMY 3JO0POBBIO H
NIPUPOJIHO#H cpene
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ChopMHUPOBAHHOCTE YMEHUM KDPHTHYECKH aHAJIM3UPOBATH XHUMHYECKyI0 HHGOPMAIHIO,
HOJY9aEMYIO M3 Pa3sHBIX HCTOYHMKOB (CpeIcTBa MaccoBOM KOMMYHHKAIHH, ceTb MHTepHeT u

ApyrHe)

33

ChopMUPOBaHHOCTh YMEHHUH cOOIIOIATEH MPaBHIIA SKOJIOTHIECKH 1eneco00pasHOro IMOBEIEHHS
B OBITY M TPYAOBOH JEATENEHOCTH B IIE/SX COXPAaHEHHs CBOETO 3J0POBBS M OKpYXKaromleH
HPHPOJHON CpeIbl

3.4

Oco3HaBaTh OMACHOCTE BO3/IEHCTBHUS HA JKUBBIE Opra"u3MEL OHpeﬂeﬂéHHH}( BEIIECTB, ITOHAMAA
CMBICJI [TOKa3aTeJIs HI[K, NOACHATE Ha IIpHMEpax crocol6El YMEHBIOCHHUA H NPEOOTBPAIlEHHA HX
BpPEIHOTO BO3/ICHCTBHS Ha Oprafu3M 4Y€eJIOBCKa

3.3

ChopMHPOBAaHHOCTE YMEHHH NMPOBOAMTE BHIYHCIICHHS C HCIOIb30BAHHEM MOHATHA «MaccoBas
JI0JIsl BEIECTBA B PACTBOPEY, 00BEMHEIX OTHOIIEHHH Ia30B [IPH XHMHYECKHX PEaKIHAX, MacChl
BEIIeCcTBa WM 00BEMA ra30B 110 H3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce MM 00BbEMY OIHOIO
W3 y4YacTBYIOINMX B pEaKIW{ BEINeCTB, TEIIOBOTO 3((exTa peakluu Ha OCHOBE 3aKOHOB
COXpaHEHHS MAcChl BELIECTB, IPEBPAINECHHS H COXPaHEHHA IHEPITHH




IPOBEPSEMBIE DJIEMEHTBI COJAEPKAHUSA

10 KJJACC

 Kon

IIpoBepsieMblii 2JIeMEHT CO/lePKAHHUS

Teoperuyeckue OCHOBBI OPraHHYECKOH XUMUH

1.1

[TpesMeT OpraHudYecKoi XUMUH: €€ BOSHHKHOBEHHE, PA3BUTHE U 3HAYCHAE B IIOTYYCHHU HOBBIX BEIICCTB
¥ MarepuasoB. TeopHs CTPOEHHMsS OpraHH4Yeckux coeauHeHud A.M. byrinepoBa, e€ OCHOBHbIE
OJIOKESHUA

1.2

CrpykTypHsie (GOpMyIBI OpraHMYeCKHX BemecTs. ['omosorus, u3oMepus. XuMHU4ECKas CBS3b B
OpraHM9eCKUX COENMHEHHSX — OJMHApPHbIE M KpaTHRe CBs3H. IIpencrasienue o Kiaccupukauuu
OpPraHUYeCcKHX BEIIECTB

1.3

HPGHCTaBHTeJICﬁ KJ1acCOB OpraHHYCCKHX BCIICCTB

HoMeHK/IaTypa OpraHHYECKHX COeJIMHEeHWH (CHcTeMaTHuecKas) ¥ TPUBHAIbHBIE HA3BAHHs BKHEHIIMX

YrineBogopoasl

2:1

alKaHoB: (H3MYECKHEe U XUMHUYECKHe CBOMCTBA (peakiuM 3aMelleHMsS W TOPeHHs), HaXOXKICHHE B
HpHPOJIE, IOMyYeHHE U IPUMEHEHHE

2.2

AJIKCHOB! ll]HBE[‘ICGI{He H XHMHYECKHE CBOMCTBa (peaI{].[HH THAPHPOBAaHHA, TaJIOTCHHPOBAHHIA,
rHapaTanii, OKHCICHHA H IIOJTHMCPHZEUIH}I), IMOJIYIYEHHE H TIPUMEHECHHC

AJIKaHBI: COCTaB M CTPOEHHE, TOMOIOTHYECKHH psj. MeraH H 3TaH — NPOCTEHINHE MPEACTABUTEIH

AJIKEHBI: COCTAB U CTPOSHHE, TOMOIOTHYeCKuit psif. DTHICH H nponnnen npocreinme Hpe,[ICTaBHTE:JIH
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Anxamuensr: Oyrammen-1,3 w metunOyramuen-1,3: cTpoeHHe, BaxkHEHIHE XMMHYECKHE CBOWCTBA
(peakuus monmumMepwu3anun). ITomydenne CHHTETHYECKOTO Kay4yKa U PE3UHBI
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AJIKMHBL: C€OCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKHH psl. ANETHIEH — MPOCTEHIIHMA
IIPE/ICTABUTENs AIKWHOB: COCTAaB, CTpOeHWe, (H3WYeCKHe M XHMMHYECKHE CBOMCTBA (peakiuu
THAPAPOBAHHMS, FAOreHUPOBAHHS, THPATAIINH, TOPEHHS), [IOJyUeH)Ee H IPUMCHEHHE

2.5

2.6

Apensl. BeHzon: cocras, ctpoenue, QU3HUECKHE B XHMUUECKUE CBOMCTBA (peaKuy rajlorCHUPOBaHUS U
HUTPOBAHHUS), MOJIyYeHHE W IpPHMEHEHHe. TOIyoi: cOCTaB, CTPOEHHE, (PM3HUYECKHE M XHMHYECKHE
cBoOlicTBa (peakiMy TaJIOTCHHPOBAHIS M HATPOBAHMUA ), TOTy4CHHUE X IPHMEHEHHE. TOKCHYHOCTD apeHOB,
I'eHeTHYecKas CBS3b MEXKIY YIJIEBOAOPOIaMH, IPUHAIICHKAIMMH K Pa3IMYHbBIM KJIaccaM

TITpupoHbBIe HCTOYHHKH YIIIEBOAOPOAOB. IIpHpOHEl a3 W MONyTHBIE HEQTAHBIE rasbl. He@rh u eé
npoucxoxaenue. Croco6sl nepepaboTku HeTH: HEPEroHKa, KPEKUHT (TEPMUUECKUH, KATATUTHICCKHHA),
nupous. IIpoayKTsl nepepaboTku HehTH, MX NMPUMEHEHHE B NPOMBIIIEHHOCTH H B ObITY. KamMeHHBIH
YTOJIb ¥ TIPOAYKTHI €r0 nepepaboTKH

Kucnopoacoaepikaimue opraHudeckie CoeIMHEHUs

3.1

[IpesenbHEIE OXHOATOMHBIE CIHPTHL METaHON H STAHON: CTPOEHHE, (U3HYECKHE H XUMHYECKHE
cBolicTBa (peakuuu C aKTHBHBIMM METAUIaMM, TalOTeHOBOJOPOJAMH, TOpPEHHE), IpPHMEHEHHE.
BojiopojiHble CBA3M MEXIYy MOJEKyJaMu crapToB. JleHcTBME MeTaHONa M 3TaHOJIA HAa OPraHH3M
yesioBeKa. MHOroaToMHBIE CIIHPTEL. DTHIIEHTTTHKONb | TIMIIEPHH: CTPOSHHE, HU3HYECKHE U XUMHYECKHE
CBO¥CTBa (B3aMMOJEHCTBHE CO INENOYHBIMM META/UIaMM, KAaueCTBEHHAs peakius Ha MHOrOaTOMHBIE
crupThl). JlelicTBHe Ha opraHu3M 4yenoBeka. [IpuMeHeHde IIMIepHHa H STHIECHIIHKOIS

3.2

DeHON: CTPOSHWE MOJEKYNBl, (U3MYEeCKHe M XHMHUYeckwe cCBoicTBa. TOKCHYHOCTE (eHoa.
[Ipumenenue deHona

3.3

AJnb/IeTH]IBI ¥ KeTOHBL DopMalbIerusi, aneTalb/Ieri/l: CTpoeHre, (hU3uIecKre U XMMHYECKHAE CBOHCTBA
(peakuuy OKHCIICHUS U BOCCTAHOBJICHHUS, KAUECTBEHHbIE PeaklUn), I0Ty4eHHE H IPHMEHEHHUE
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3.5

¢du3nUeckue H XMMHUYECKHe CBOiCTBa (CBOMCTBa, 00ImHMe 19 Kilacca KHCIIOT, peaklusa dTepHOHUKALHH),
nojgydyeHue #W npumeHeHwe. CrTeapuHOBas M OJICHHOBAsS KHUCIOThl KaK IPEACTABHTENIM BBICIIHX

OnHOOCHOBHEIE TpefieNbHBle KapOOHOBBIE KHCIOTHL. MypaBbUHAs M YKCYCHAs KHCIIOTHI: CTPOEHHE,

| KapOOHOBBIX KHCJIOT. MbIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT, HX MOIOIIEE AEHCTBHE

Cnoxuple 3GupBl Kak HPOU3BOAHBIE KapOOHOBBIX KHCIOT. I'mapomus cnoxHbeX 3¢QupoB. JKupsL
| I'mpposmns xupos. IlpuMeneHne KupoB. Bronornyeckas poib KUPOB

3.6

| ¥YraeBonsl: coctas, kiaccubuKanus yrieBoaoB (MOHO-, Ii- U IoMcaxapu/sl). [roko3a — mpocTedimmii
| MOHOCAXapHJ: OCOOEHHOCTH CTPOGHHS MOJIEKYJbl, (HU3HYECKHE M XHMHYECKHE CBOMCTBA




(Bzaumopeiicteue ¢ runpokcuaoM Mmenu(ll), oxmcnenme amMmmMuauHBEIM pacTBOopoM okcuma cepebpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE TJIFOKO3BI), HAXOXKICHHE B IPHUPOJE, NMPHMEHEHHE, OHoormdecKas poilb.
®orocuaTe3. DpyKTO3a Kak M30MEP IUIFOKO3bl. Kpaxmall M Le/Urono3a Kak IPHPOAHEIE MOTHMEpEL
CTpoeHne Xpaxmana H IeUTono3sl. Du3pdeckue H XHMMHYECKHME CBOMCTBAa Kpaxmana (THIpOJIH3,
KaueCTBEHHAs PEaKIus ¢ HOIOM)

A30TCOJI6P)K&LL[H¢_ OpraHHUYCCKHUE COCTHHEHHS

4.1

AMWHOKHCJIOTH Kak aM(i)OTeprIB OpraHHYecKHe COEJHHCHHA. DuU3HYECKHE H XUMHUYECKHE CBOMCTBA
AMHHOKHCIIOT (HEI. [IPHMEpE T. J'I]:’[].[HH&). Bronornveckoe 3aveHne aMuHOKHACIOT. [lenTrabt

4.2

Benks Kak TPUPOAHBIE BLEICOKOMOJIEKYJIApHbIe coequHeHus. IlepBHuHas, BTOpHYHAs H TpeTHYHas
cTpyKTypa OenkoB. XHMHYECKHE CBOMCTBA OCMKOB: THAPOIN3, AeHATYpallHi, Ka4eCTBEHHbBIC PeaKluy Ha
Benku

BEICOKOMOIEKYIAPHBIE COCAMHEHUS

5.1

OCHOBHEIE TIOHATHS XHUMHHU BBICOKOMOJICKYJIAPHBIX COeTUHEeHHH: MOHOMEp, IMOJIHUMEP, CTPYKTYPHOE
3BE€HO, CTCIICHE MNOJHMEpHU3AlHH, CpPeOHAd MOJCKYJIApHad Macca. OcHOBHBIC METOIBI CHHTE3A
BBICOKOMOJICKYJIAPHBIX COCIUHEHUH — TIOJTHMEPH3anya | NOJIHKOH ACHCAllHA

52

OKCIIEpUMEHTAIbHBIE METO/BI H3y9YECHHS BEIIECTB M HX IIPEBpAICHHH: 03HaKOMIICHHE ¢ obOpa3mamu
IPHPOIHEIX W HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC, KaydyKoB. [lonyueHne CHHTETHHECKOTO KaydyKa
pe3HHBI

11 KJIACC

Kogx

IIpoBepseMBblii 3/1EMEHT COIEPKAHH

Teopernueckue OCHOBEL XUMHH

1.1

XHUMHYECKHHA 53IeMEHT. AToM. Sapo artoma, HM30TONBL OJIJIEKTpOHHas 000j04Ka. DHEPreTHYECKHe
YPOBHH, NOJYpPOBHH. ATOMHBIE OpOHTAIH, S§-, p-, d-30eMeHTHL. OCODEHHOCTH paclpenecHus
3ICKTPOHOB 10 OpOHTAIM B aromMax OJJEMEHTOB IIEPBBIX YETHIPEX IEPHOAOB. ODJIEKTPOHHAA
KOH(HUTYypaIus aToMOB

L2

[Tepuonndeckuit 3akon u [lepnoamdeckasi cucteMa XuMHueckux snemeHTos .U, Menneneesa. Ceszp
[EPHOMYECKOro 3aKoHa W [lepmoauueckoll cucTeMbl xuMmdeckmx sneMmentoB V. Menneneesa c
COBpPEeMEHHOM TeopHedl CTpOoeHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XHMHYECKHX
3NIEMEHTOB W 00pa3yeMBIX HMH IIPOCTHIX H CIIOXKHBEIX BEIIECTB II0 IPyNNaM H IepHojaM. 3HadeHHE
ePHOAMYECKOro 3aK0HA B Pa3BUTHH HaYKH

1.3

CrpoeHue BemiecTBa. XMMHUYECKas CBI3b. BHIBI XUMUYECKOH CBA3H (KOBAICHTHAS HEMOJSPHAs H
moNsApHas, WOHHAsd, MeTaumdeckas). MOHBI: KaTHOHBI M aHMOHBEL MexaHusMel 00pasoBaHHs
KOBAICHTHOM XUMHUIeCKOH cBsI3U (0OMEHHBIH U IOHOPHO-AKIENTOPHELA). BogopoaHas cBs3b

1.4

BajieHTHOCTS. DneKTpooTpunaTenbHocTh. CTENeHb OKHCIECHUS

s

1.6

BemecTBa MOJIEKYJIAPHOrO M HEMOJIEKYIISIPHOTO CTPOSHHUs. 3aKOH INOCTOSHCTBA COCTaBa BEIIECTBA.
Tunel KpPUCTAUIMYECKHX DPEIIETOK. 3aBHCHMOCTH CBOMCTBAa BEINECTB OT THMA KPHCTAUIHYECKOH
pemérku. [ToHSTHE O JMCIEPCHEIX CHCTeMaX. VICTHHHBIE H KOJUTOMIHEIE PacTBOPEL MaccoBas 0y
BEILIECTBA B PACTBOPE

Kraccudukanus Heopranudeckux coenuaennii. Homenkiatypa HeopranuyeCcKuX BEIIECTB

1.7

Xumugeckas peakuus. Kiaccudukanis XUMHYECKHX PeakuWi B HEOPraHHYECKOM H OpraHH4YecKOH
XAMHMH. 3aKOH COXPaHEHHS MacChl BEIeCTB, 3aKOH COXDAHEHWS W NPEBPAlCHHS JSHEPIHH IIPH
XHMHYECKHX PEaKIUAX

1.8

CKOpOCTh PeaKIuH, eé 3aBHCHMOCTB OT Pa3JIM4HbIX (PaKTOpoB

1.9

O6patumble peakmud. XUMHYECKoe paBHOBecHe. DaKTOphl, BAMAIOIIHE HA COCTOSHHE XHMHYECKOIO
pasHoBecus. [Ipuniun Jle [larense

1.10

AnexTpomuTHyeckas gucconmands. CwnpHbie u cinabble 3m1ekTpoiuThl. Cpena BOJHBIX pPacTBOPOB
BEIECTB: KHCIIas, HedTpatbHas, IenoyHas. Peakiiuu HOHHOTO oOMeHa

LI

OKHCITUTEIBHO-BOCCTAHOBUTEIBHbBIE PEaKiiH

Heopranndeckas XuMus -

2.1

Hemerayutel. [lonoskenne HeMeTawioB B IlepHOAMYECKON CHCTeMe XMMHUYeCKHMX snemeHrtoB J[M.
MenzeneeBa ¥ 0COOEHHOCTH CTPOEHHS aToMoB. OH3WYECKHE CBOMCTBA HEMETALIOB. AJUIOTPOIHS
HeMeTa/LI0B (Ha IPUMEpE KHCIopoa, cepsl, hocdopa u yriepona)
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XuMHUUecKHe CBOMCTBA BAKHEHIIHX HeMeTAUIoB (TaJOreHOB, CEphl, a3oTa, Qocdopa, yriaepojaa u
KPEMHHS) H HX COSJMHEHHH (OKCHIOB, KHCIOPOACOACPXKAIMMX KHCIIOT, BOAOPOAHBIX COEMHEHUH ).
I[IprMeHeHre BAXXKHEHIIHX HEMETAILIOB H UX COS/IHHCHUH
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Mertamwisl. IloloKeHHe MeTa/uioB B IlepHOIAMYECKOM CHCTeMe XHMHYecKuX snemenToB JLH.
Menneneena. OcoGeHHOCTH CTPOEHHUS SIEKTPOHHBIX 06004eK aToMoB MeTaios, Obmme pusmdeckue
cBoiicTBa MetaioB. CIIaBbl METAIIOB, DJIEKTPOXUMUYECKHUI Pl HANPSUKCHUH METAJlIOB

2.4

XuMHYecKHe CBOMCTBAa BaKHEHINMX MeTAWIOB (HATPHM, Kanwii, KanblUuH, MarHui, allOMHHHH, HUHK,
XpOM, JKeJe30, Me/Ib) i HX coeuHenui. O6imue cnocobsl MoMyeH s MeTalLIoB. IIpuMEHE e METALIOB
B OBITY M TEXHHKE

29

I'eneTnueckas CBA3b HEOPraHu4yeCKHUX BEIIECTB, ITPAHA UICKAIHX K PasIMYHBIM KjIaccaM

XUMHSA 1 KH3HB

3.1

Poib XMMHH B 00ECIICUEHHH 3KOJOTHYECKOH, YHEPreTHYeCKOd ¥ MUINEeBOH Oe30MacHOCTH, PA3BUTHH
MeaunuHeL IToHSATHE 0 HAYYHBIX METOAaX [TO3HAHUSA BEIICCTB H XUMHAYIECKUX peaxiuit

3.2

IIpencTapnenns 06 OOMMX HAYYHBIX NPHHIHIAX MPOMBIIUICHHOTO IOTYYEHHS BaKHEHIIHX BEHIECTB.
UeioBEeK B MHPE BEHICCTB M MATEPHAIOB: BaKHEHIHE CTPOUTEIbHBIC MaTepHaibl, KOHCTPYKIHOHHBIC
MaTepHalbl, KPacky, CTEKIIO, KepaMHUKa, MaTepHalsl Ul SJIEKTPOHUKH, HAHOMATEPHAIbl, OPraHMYeCKie
¥ MHHEpaIbHbIe Y100peHHs

3.3

XuMus W 370pOBbe UeJOBeKa: IPAaBHIA HCIIONB30BaHMA JIEKAPCTBEHHBIX [IPEMNapaToB, MpaBuiia
6e30MacHOro MCIOIB30BaHAS IpenapaTtoB ObITOBOH XUMHY B NOBCE/IHEBHOM JKH3HH
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