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1.HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo XMMHHM Ha YpOBHE CpeIHEro ooOuiero obdpa3zoBaHusi pazpaboTaHa
Ha OCHOBE TpeOOBaHMH K pe3yJbTaTaM OCBOECHHMS OCHOBHOW 00pa3oBaTeIbHON
MIPOrpaMMbl cpeHero oduero oopazosanud, npeacrasieHnbix B ®I'OC COO, ¢ yuetom
Konuenuuu mpenogaBanus y4yeOHOro mnpeamera «XHUMHsS» B 00pa3oBaTelbHBIX
opranmzanusax Poccuiickoit denepanuu, peanu3yronux OCHOBHbIE 00pa3oBaTelbHbBIC
MPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUH (penepanbHON pabodeil mporpaMmMbl BOCITUTAHMS.

OcHOBY MOJIX0J0B K pa3paboTKe MpOrpaMMbl MO XMUMHH, K ONpPEIEICHUI0 00IIei
CTpaTeruu OoOy4eHMs, BOCIIUTAHUS U PAa3BUTHUA OOYUYaIOLIUXCS CPEACTBAMHU y4ueOHOTO
npeamera «Xumusi» s 10—11  kmaccoB Ha  0a30BOM  YpPOBHE  COCTaBUIIU
koHuentyanbubie nonokeHuss PI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
collepKaHMs, PE3yJbTaToB o00yueHHus U TpeOOBaHUW K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

B cooTBEeTCTBUM C JaHHBIMHU TOJOXKEHUSIMU TMporpaMMa IO XUMUHU (0a30BbIN
YpOBEHb) Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

yCTaHABIMBAET 00s3aTenbHOE (MHBAPUAHTHOE) TMPEAMETHOE  COJepkKaHue,
ONpENENAET KOJIMUYECTBEHHBIE U KAUECTBEHHBIE €r0 XapaKTEPUCTUKU HA Ka)XOM JTare
U3YyYCHMs IIPEIMETa, NPeayCMaTpUBAECT NPHUHLIMIIBI CTPYKTYPUPOBAHUS COACPKAHUSA U
pacnpeneneHus ero 1o KjiaccaM, OCHOBHBIM pas3zesiaM U TeEMaM Kypca,



JaeT MPUMEPHOE pacHpenesieHue YYeOHbIX 4YacOB IO TEMATHYECKHM pasjieliaM,
PEKOMEHIYeT MPUMEPHYIO MOCIEI0BATEIbHOCTh M3YYEHUS OTIEIBHBIX TEM Kypca C
Y4EeTOM MEXKIPEAMETHBIX M BHYTPHIIPEIMETHBIX CBS3€H, JOTUKH y4eOHOTO Iporiecca,
BO3pacTHBIX 0coOeHHOCTeM oOyyuaromuxcs 10 — 11 kmaccos;

Ja€T METOJMYECKYI0 HMHTEPHpPETAIUIO IeJied H3ydYeHUs MpeIMeTa Ha YpOBHE
COBPEMEHHBIX MPUOPUTETOB B  CHCTEME CpeaHero olmiero  oOpas3oBaHus,
COJIEpKaTeNIbHOM XapaKTePUCTUKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpamMMbl  cpeHero obmiero o0Opa3oBaHUs  (JTUYHOCTHBIX,
METANpeIMETHBIX, TPEJAMETHBIX), OCHOBHBIX BHJOB  y4eOHO-TIO3HABATEIHLHOMN
JESATENbHOCTH O0Yy4alollerocsi IO OCBOEHUIO cojepkanus mnpeamera. [lo Bcem
Ha3BaHHBIM TIO3UIIMSAM B TMpPOrpaMMe TI0 XHMHH COOJIFOJICHA MPEEMCTBEHHOCTh
¢ denepanbHOI paboyeit mporpaMMoi OCHOBHOTO 00111eT0 00pa30BaHUs IO XUMUM  (J1JIsI
8-9 kiaccoB 00pa3oBaTeNbHBIX OpraHu3alluii, 0a30BbIi YPOBEHb).

[Iporpamma MO XWMHH SIBISCTCS OPUCHTUPOM JUISI COCTABJIICHUS pabOuYnXx
IPOrpaMM, aBTOPBI KOTOPBIX MOTYT MPEJIOKUTh CBOHM MOIX0J K CTPYKTYPHUPOBAHHIO
U TIOCNEJOBATEIbHOCTH M3Y4YEHHUs Yy4yeOHOro marepuaia, a TakkKe CBOE BHJCHHE
OTHOCHUTEJIbHO BO3MOYXHOCTH BBIOOpa BapUaTUBHOM COCTABIISIONIEH COJEpIKAHUS
npeIMeTa JOTOJHUTENBHO K 00513aTebHOM (MHBapUAaHTHOM ) YaCcTH €ro COAepIKaHUSI.

XuMuyeckoe o0pa3zoBaHUE, MOJydyaeMoe BBIMTYCKHHUKaMU 0O0Ie00pa3oBaTeIbHOM
OpraHu3alliy, SBIAETCS HEOThEMJIEMOM YacTbl0 HMX OOpa30BaHHOCTH M  CIYKHT
3aBEPIIAIOIIMM ITAIOM Peau3alii Ha COOTBETCTBYIOIIEM 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEW, MPUCYIIUX IEIOCTHON CHUCTeME XMMHUYeckoro oOpa3oBanusa. Kirouesbie
[IEHHOCTH KacaloTCsA TO3HAHMS 3aKOHOB MPHUPOJIBI, (OPMUPOBAHHS MHUPOBO33PECHUS
U oOmmel KyJIbTyphl YENOBEKa, a TaKKe JKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS
K CBOEMY 3JI0POBbIO M MPHUPOAHON cpene. Peamusyercss xumuueckoe oOpa3zoBaHue
oOydJaromuxcs Ha YypOBHE CpeaHero ooOIero obOpa3oBaHUsS CPEACTBaMH Y4eOHOTO
npeaMeTa «XuMHs», COACPKAHUE U TOCTPOSHUE KOTOPOTO ONPEEIICHBI B IPOTrpamMMe 110
XAMHHU C y4eTOM CHelu(pUKH HAYKH XUMHUH, €€ 3HAYCHUS B MO3HAHWH TPUPOJBI U B
MaTepHaIIbHON JKU3HHM OOIIECTBA, a TAaKXKe C YYETOM OOIIMX IeJeil W MPUHIUIIOB,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEIHETO OOIIET0 00pa3oBaHus B
Poccuiickoit @enepanum.

[Ipu dopmupoBannm comepxkaHus MpeaMeTa «XUMUS» YUTCHBI CIETYIOIIHe
MOJIOKEHUS O crienn(rKe U 3HAYCHUU HAYKH XUMUHU.

XVMUS KaK 2JIEMEHT CUCTEMBI ECTECTBEHHBIX HAYK UTPAET OCOOYIO POJIb B CO3/IaHUU
HOBOM 0a3bl MaTepUaNTbHOW KYJIbTYpPhl, BHOCHUT CBOM BKJIaa B (HOpPMHpPOBAHUE
pPaAIMOHAILHOTO HAYYHOTO MBINIJICHUS, B CO3/aHHWE IIEIOCTHOTO TPEICTaBICHUS 00
OKpYXaIOIeM MHpE KaK O €IWHCTBE MPHUPOABI W YeIOBeKa, KOTopoe (Gopmupyercs B
XAMHH Ha OCHOBE TIOHUMAaHUS BEIECTBEHHOT'O COCTaBa OKPYKAIOIIETO MUPa, OCO3HAHUS
B3aMMOCBSI3H MEXKy CTPOCHHEM BEIIECTB, MX CBOMCTBAMU W BO3MOXXHBIMH O0JIACTIMHU
MPUMEHEHUSI.



CoBpeMeHHasi XMMHUs KaK HayKa CO3UJaTelibHasl, HayKa BBICOKUX TEXHOJOTUM
HalpaBJieHa Ha PEIIeHHE TJI00aTbHBIX MTPOOJIEM YCTOWYMBOTO Pa3BUTHUS YETIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, TMHIIEBOM, HSKOJIOTMYECKOW OE30MacHOCTH U OXPaHbl
310pOBBs. T€CHO B3aUMOJICUCTBYS C JPYTMMH €CTECTBCHHBIMH HayKaMH, XUMHS cTajia
HEOTHEMJIEMON YacThIO MHUPOBON KYJIbTYphl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO
TpyZJa U >KM3HU Ka)XXJ0Tro YjeHa oOIecTBa.

B cootBeTcTBUM ¢ 00IIMMHU LEISAMU U IPUHIIMIIAMH CPEHET0 00LIero o0pa3oBaHus
comepkanne mnpenmera «Xumus» (10 — 11 kimaccel, 0a30BbI ypOBEHb H3YUYEHUS)
OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY OOYYarOUIUXCS,
HEOOXOAUMYIO WM JUIsl BBIPAOOTKHM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEUTHOTO
BKJIFOYEHUSI B JKU3Hb COIMyMa, MPOJOJDKEHHUS O0pa3oBaHUS B Pa3IMUHBIX 00JIACTSX,
HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUCH.

CocTaBisIONUMHU NpeaMeTa « X UMHUsI» SBISIOTCS 0a30Bbie Kypchl — «Oprannueckas
xumus» U «O011ass 1 HeopraHudeckass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJICpyKaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHHMU IO HEOPraHWYECKOU
XUMUU (C BKIIOYCHHUEM 3HAHUN U3 OOIIed XUMHUM) W OpPraHUYECKOM XHMHH.
dopMHUpOBaHUE JAHHOW CHUCTEMbl 3HAHUW TMPU M3YUYCHHHM TMpeaMeTa obecredyrBaeT
BO3MOKHOCTb PACCMOTPEHHUSI BCEr0 MHOT000Opa3usi BEIIECTB HA OCHOBE OOIIUX IMOHSTHH,
3aKOHOB U TEOPUI XUMUHU.

CtpykTypa coaepxkanuss KypcoB — «Opranumdeckas xumusi» u «OOmas
U HeopraHudeckas Xumus» copmMupoBaHa B NpOrpaMMe IO XHMHM Ha OCHOBE
CUCTEMHOT0 TIOJIX0JIa K M3YYEHHIO y4eOHOIro maTepuana u 00yCJIOBII€Ha UCTOPUYECKHU
000CHOBaHHBIM Pa3BUTHEM 3HAHUI HA ONpeE/IeJICHHBIX TEOPETUUECKUX YPOBHIX. B Kypce
OpraHWYECKOM XMMHH BELIECTBA pacCMaTPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOpUHU
CTPOCHHSI OPraHUYECKHX COECAMHEHUW, a TaKkKE Ha YPOBHE CTEPEOXUMHUYECKUX
M DJIEKTPOHHBIX MPEJCTaBICHUHN 0 CTpoeHuu BemecTB. CBeeHus 00 n3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YTJIEBOAOPONOB JIO CIIOKHBIX OHUOJOTHYECKU
AKTUBHBIX COCIMHEHHWH. B Kypce OpraHM4eckom XUMHM TIOJYYarOT pPa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOI'O O0OINEro oOpa3oBaHUS TICPBOHAYAIIBHBIC
MPEACTABICHUS O XUMHYECKOW CBSI3M, KIACCU(DUKAIMOHHBIX TPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

B mpenmere «Xumus» 6a30BOro ypoBHSI pacCMaTpUBAETCS M3YUYCHHBIA Ha YPOBHE
OCHOBHOTO 00mero o0Opa3oBaHHsI TEOPETHUECKH MaTtepuandl © (DaKTOIOTHUECKHE
CBEJICHMSI O BEUIECTBAX M XMMUUYECKOU peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOias
U HEOpPraHWYECKas XUMHUS» OOydarolMMCs MPEJOCTaBIsAETCS BO3MOKHOCTh OCO3HATh
3HAUYCHWE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETUYECKUX ¢ METOJOJOTHUYECKHUX
MO3UIMK, TIy0XXe TMOHATh HWCTOPUYECKOEC HM3MEHEHHE (YHKIMI HSTOTO 3aKoHA —
OT 0000IIaroIIel 10 0OBICHSIONICH U MPOTHOZUPYIOIIIEH.

Enunas cucrema 3HaHMKW O BaKHEWINMX BEIIECTBAX, MX COCTAaBE, CTPOCHUH,
CBOMCTBaX U MPUMEHEHWH, a TaKKe O XUMHYECKHX pPEaKUUsX, HUX CYIIHOCTU
¥ 3aKOHOMEPHOCTSIX MPOTeKaHus aomnoiHseTcs B Kypcax 10 u 11 ximaccoB aneMeHTaMu



coAEepKaHUsl, UMEIOIUMH KYJbTYPOJIOTHUYECKUN M MPUKIATHONW XapakTep. DTU 3HAHUS
CIOCOOCTBYIOT TOHUMAHUIO B3aMMOCBSI3U XUMHUU C APYTUMU HayKaMU, PaCKpBIBAIOT €€
pOJIb B TIO3HABATEIBLHOM W MPAKTUUECKOW JEATETbHOCTU YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBXKEHHUSI K MPOIIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTUUECKUX
MPUIOKEHUN XUMHUH, TOMOTAIOT BBIYCKHUKY OPHUEHTUPOBATHCS B OOIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX C XMMHEH, KPUTUUYECKU OCMBICIUBATH
HH(pOpMAIINIO U PUMEHSITH €€ JJIsI TOMOJTHEHUSI 3HAHUH, pEIIeHUS UHTEIJJICKTYalbHbIX U
AKCTIIEPUMEHTAIBHBIX HCClIeIoBaTeNbekuxX 3anad. CoaepxaHue yueOHOro mnpeamera
«XuMUs» JTaHHOTO YPOBHS  HW3YYEHHSI OPUEHTHUPOBAHO Ha  (OpPMHUPOBAHUE
y 00Yy4YarIIMXCsi MUPOBO33PEHUECKOM OCHOBBI JJIsi MOHUMaHUsl (GUiIocodCKuX HIeH,
TaKUX Kak: MaTepuajJbHOE €IMHCTBO HEOPraHWYECKOrO0 W OPraHUYECKOro MHpa,
00yCJIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM M CTPOCHUEM, I103HABAEMOCTh
PUPOJIHBIX SBJICHUHN MyTEM SKCIEPUMEHTA U PEIICHHS MPOTUBOPEUHUN MEXKy HOBBIMHU
dakTaMu U TEOPETHYECKUMH MPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUH
AKOJIOTUYECKUX TPoOJeM, a Takxke MpobiieM cOepexeHUs dHEPreTUYeCKUX pecypcos,
CBIPbSl, CO3aHUSI HOBBIX TEXHOJIOTUI U MAaTEPUAJIOB.

B nane pemenus 3amad BOCIUTAHUSI, PA3BUTHUS M COIMATU3AIUN O0yJArOITUXCS
MPUHATHIC POrPAMMO MO XUMMH MOJIXObI K ONPEACICHUIO COAEPKaHUS U TOCTPOCHUS
npeaMera MpeaycMaTpuBaloT (HOpMHUPOBaHHE Y OOYYAIOIIUXCS YHUBEPCATBHBIX
y4eOHBIX ACUCTBUHN, UMEIONTNX 0a30BOE 3HAUEHHUE JJI PA3TUYHBIX BUJIOB JESTEIHHOCTHU:
pemieHus mpobiieM, MOMCKA, aHaiu3a W o0paboTKu WHGOPMAIUUA, HEOOXOAUMBIX IS
OpUOOPETeHHUsT  ONbITa  MPAKTUYECKOW W HMCCIENOBATEIbCKON  JIeATeNbHOCTH,
3aHUMAIOIIE BaXKHOE MECTO B TO3HAHUU XUMHUH.

B mpakTtuke npenogaBaHusl XUMHH KaKk Ha YPOBHE OCHOBHOTO O0IIIET0 00pa3oBaHus
TaK U Ha YPOBHE CpEHEro o0IIero oopa3oBaHusi, MPHU ONPEACICHUN COACPKATEIHLHOM
XapaKTEPUCTUKU 1I€Jel HM3y4YeHus IMpeaMeTa HalpaBJIEHHEM MEPBOCTEIIEHHON
3HAYMMOCTH TPATUIIMOHHO MpHU3HAeTCs (OPMHUPOBAHNE OCHOB XMMHUYECKOM HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON IEITEILHOCTH YEIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIbTypbl. C METOIUYECKOW TOUKU 3PEHHUS TaKOMH
MOAXO/1 K OIIPEAECITICHUIO LIEJIEN U3YUCHUS IPEAMETA SIBIISETCS BIOJIHE ONPABAAHHBIM.

['maBHBIMU TENSAMU U3YYCHHs TMpeaMera «XUMHsS» Ha YPOBHE CpPEIHEro oOIero
oOpa3oBaHus Ha 0230BOM ypOBHE SIBIISIOTCS:

dbopMupoBaHUE CUCTEMBl XMMHUYCCKHX 3HAHUN KaK Ba)KHEWINCH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUpPA, B OCHOBE KOTOPOH JIeKAT KJIIOUEBBIE MOHSATHUS,
dbyHIaMeHTanbHbIe 3aKOHBI M TEOPHH XWMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE H
MOHMUMAaHUE CYIHOCTH JOCTYIMHBIX OOOOIIEHWHA MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHUE C UCTOPHUEHN X Pa3BUTUS U CTAHOBJICHUS;

dbopMupoBaHUE W PaA3BUTHUE MPEJCTABICHUN O HAYYHBIX METOJAX IO3HAHUS
BEIIECTB M XUMHUYECKUX pEAKUUA, HEOOXOAMMBIX [JIsi MPUOOPETEHUS] YMEHUU
OPUEHTHUPOBATHCSA B MUPE BEUIECTB U XUMHUYECKUX SABJICHHUI, UMEIOIIUX MECTO B IPUPO/IE,
B IPAKTUYECKOU U MMOBCEIHEBHOM KU3HU;



pa3BUTHE YMEHHH W CIOCOOOB [EATEIHLHOCTH, CBS3aHHBIX C HAOIIOJCHUEM H
OOBSCHCHHEM XHMHYECKOTO JSKCIEPUMEHTA, COOJIOJEHUEM TIPaBWII OE30MacHOTO
oOpallieHusl ¢ BEIIECTBAMM.

ConeprxaTenbHas XapaKTepUCTHKA TIeJIeH U 3a1a9 U3YUCHHsI PEAMETA B IPOrpaMMe
M0 XMMHWHM YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMH IPHOPUTETAMH B
cucreMe cpeaHero oodiiero oopazoBanus. Cero/iHs B MpenojaBaHUl XUMHUH B OOJIbIIIEH
CTCTICHU OTJAeTCS MPEANOYTCHHE MPAKTUICCKON KOMIIOHEHTE COICp)KaHUs OOydYeHHs,
OPUEHTUPOBAHHOW Ha TIOJITOTOBKY BBIMMYCKHHKA 00IIe00pa30BaTeILHON OpraHu3aIluy,
BJIQJICIONIETO HE HAOOpOM 3HAaHMHA, a (YHKIMOHAJIBLHOW TPaAaMOTHOCTBIO, TO €CTh
croco0aMy M YMEHUSMH aKTHBHOTO ITOJTYYEHUSI 3HAHWW W MPUMCHCHHS WX B PEaNbHOU
KU3HU JUTSI peIICHUS TPAKTUICCKUX 3a71a4.

B 3TOii CBS3W TpU M3YYCHUM MpeaMeTa «XHUMHs» JOMHHHPYIOIIEE 3HAYCHHC
NPHOOPETAIOT TAKUE TSI U 3a/1aUH, KaK:

ajganTanus OOYyYarolmuXcsl K YCIIOBHUSM JUHAMUYHO pPa3BHBAIOLIETOCS MUpa,
(dbopMHUpOBaHUE WHTEIUICKTYaJIbHO PAa3BUTON JTUYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJHUYECTBY, CAMOCTOSITCIbHOMY MPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
’KU3HCHHBIX CUTYAIUAX, CBI3aHHBIX C BEIIECCTBAMH M MX TPUMCHCHHUEM;

dopmMupoBaHUe y 00yUAIOIUXCS KIIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIICTCHIIHN),
MUMEIOIINX YHUBEPCAIbHOE 3HAUCHUE IIJIS Pa3lIUYHBIX BUOB JIEATEIBHOCTH: PEIICHUS
npoOjeM, TIOMCKa, aHajau3a ©W  00paboTku  uWHPOpPMAIMU, HEOOXOIUMBIX
IUTSL IPUOOPETEHUS OTIBITA ICITEILHOCTH, KOTOPast 3aHUMAET Ba)KHOE MECTO B TIO3HAHUH
XHUMHH, a TaKXKe NI OICHKH C TIO3WIMHA SKOJIOTHYECKON Oe30MacHOCTH XapakTepa
BIIMSIHASL BEIICCTB M XMMHYECKHX IPOIECCOB HA OPTaHM3M YEIIOBEKAa M TPUPOTHYIO
cpeny,

pa3BUTHE TIO3HABATEIHLHBIX WHTEPECOB, WHTEIUICKTYaIbHBIX ¥ TBOPYECKHX
CITOCOOHOCTEH OOYYarONIUXCS: CIIOCOOHOCTH CaMOCTOSITEIbHO TPUOOpPETaTh HOBBIC
3HaHMSI TI0 XMMHUU B COOTBETCTBHHM C XKU3HEHHBIMHU MOTPEOHOCTSIMH, HCIIOJIB30BATh
COBPEMEHHbBIE HHPOPMAIIMOHHBIE TEXHOJIOTHH JIJIs TOMCKA M aHAIM3a Y4eOHOM U HAyYHO-
MOMYJSIPHON HH(DOPMAIIUK XUMUYECKOTO COJIEP KAHMS;

dbopMupoBaHUE W pa3BUTHE y OOYYAIOMIMXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIIJICHUs, HAOII0IaTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOMUMBI, B YACTHOCTH, TMPH IUIAHUPOBAHWH W TIPOBEJACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCITUTAHUE Y 00yUJalomuXxcsl yOeKICHHOCTH B TYMAaHUCTUYECKOM HAMPABIEHHOCTH
XAMHH, €€ BaXHOW pOJIM B PEHICHWH TIIOOAIBHBIX TPOOJIeM palMoOHAIBHOTO
MPUPOAOIIONH30BAHNSA, TIOMOJHEHUS DSHEPreTHUECKHX PECypcOB U COXpaHEHUS
MPUPOAHOTO PABHOBECHsS, OCO3HAHUS HEOOXOMMMOCTH OEpeKHOTO OTHOIICHUS
K TIPUPOJE M CBOEMY 3IIOPOBBIO, a TaKKe MPUOOPETCHHS ONBITA WCIOIb30BAHUS
MOJIYYCHHBIX 3HAHWH IS IPUHSITHS TPAMOTHBIX PEIICHUN B CUTYaIlHMsIX, CBSI3aHHBIX C
XUMHUYECKUMU SBIICHUSMH.



Ilenmn w 3agaum  W3ydeHUs TpeaMera «XUMHUS» TOIYYWIH TMOAPOOHYIO
METOJMUYECKYI0 HWHTEeprpeTanuio B pasnene «llmaHupyemble pe3ynbTaThl OCBOCHUS
MPOTPaMMBI TI0 XUMHHY», TAaKUM 00pa3oM OOECIEUYEHO YETKOE IMPEICTABICHHE O TOM,
KaKue 3HaHUS U YMEHUS UMEIOT MPSMOE OTHOIICHUE K Peasu3allii KOHKPETHOM IIEITH.

B yueOGHOoM mutane cpeaHero o6iiero oOpazoBaHusi MpeaMeT «XuMmus» 0a30BOro
YPOBHS BXOJHT B COCTaB MPEAMETHOM 00s1acTh «ECTeCTBEHHO-HAYYHBIC MTPEAMETHIY.

OO1iee 4MCIIO 4YacoB, PEKOMEHIOBAHHBIX Il M3yYEHUsS XUMHUH, — 68 4acos:
B 10 kimacce — 34 gaca (1 gac B Henenmo), B 11 kmacce — 34 gaca (1 gac B Hezeno).



2.COAEPKAHUE OBYUEHUA

10 KJIACC

TeopeTuyeckue 0OCHOBbI OPraHU4eCKOl XUMHUHU

[IpenmeT opraHMyecKkol XWMHUU: €€ BO3HUKHOBEHHE, pPa3BUTHE W 3HAUCHUE B
MOJyYeHUH HOBBIX BEIIECTB W MaTepuajoB. Teopusi CTPOSHHUS OPTaHUYECKUX
coenuHenuii A.M. bytnepoBa, ee OCHOBHbIe MOJIOKEeHUS. CTpPYKTypHBIE (DOPMYJIIbI
OpPraHWYEeCKUX BEHIECTB. | 'oMoiorus, m3oMepus. XUMHUYECKasi CBA3b B OPraHUYECKHX
COCTMHEHHSIX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kinaccupukauuu opraHuyeckux BemecTB. HomeHknatypa
OpPTaHUYECKUX COCIMHEHUH (CHCTeMaTUyecKas) M TPUBUAIBHBIC HA3BAHHUS BaKHEHIINX
IPECTaBUTEIIEH KIACCOB OPIraHUYECKUX BEILIECTB.

OKCIIepUMEHTAIbHBIE METOJABl HW3YYCHHS BEIIECTB W WX TPEBpAIICHUN:
O3HAKOMJIEHHE C 00pa3llaMM OpraHMYeCKHX BELIECTB M MaTepHajllaMd Ha MX OCHOBE,
MOJICIMPOBAHME MOJIEKYJl OpraHMYEeCKMX BELIECTB, HAOJIOJCHHE M ONUCAHUE
JEMOHCTPAIIMOHHBIX ONBITOB 110 TIPEBPAICHUIO OPTaHMYECKUX BEIIECTB IMPH HarpeBaHUH
(nnaBneHue, 0OyriMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUI psii. MeTaH U 3TaH — IpocTenIne
NpEeICTABUTENN aJKaHOB: (pU3MUYecKue U XMMHYECKHE CBOMCTBA (peakiuH 3aMelieHUs
Y TOPEHMUs), HAXOXKJECHUE B IPUPOJIE, MOTyUYeHUE U TPUMEHEHHE.

AJKEeHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKUH psAd. OTWIEH U MNPONUIEH —
POCTEHIIINE MPECTABUTEIN AIKEHOB: (PU3MUECKHE U XMMUYECKHE CBOMCTBA (peaKiuu
TUAPUPOBAHMS, TaJOT€HUPOBAHMS, TUApATallMd, OKHUCIEHUS U M[OJUMEpHU3ALUH),
MOJIyYEHUE U IPUMEHEHHUE.

Ankanuensl: OytamaweH-1,3 u wmetunOyramuen-1,3: cTpoeHue, BaKHEUIINE
XUMUYECKHE CBOWCTBa (peakuusi mnoaumepusauuu). I[lomydeHne CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKHN psAll. ALETHIEH —
MPOCTEUIITNI MPEACTABUTENh aJKUHOB: COCTAaB, CTPOCHUE, (PU3NUECKUE U XUMUUYECKUE
CBOMCTBa (peakuuu TUAPUPOBAHUS, TAJIONEHUPOBAHUS, THUIApPATALUH, TOPEHUS),
MOJIyY€HUE U PUMEHEHUE.

Apensl. bensoi: coctaB, cTrpoeHne, GU3NIECKUE U XUMUYECKHUE CBOMCTBA (pEaKIInH
rajoreHUpOBaHUS M HUTPOBAHUS), MOJYYEHUE U MPUMEHEHUE. TOKCUYHOCTh apeHOB.
I'eneTnyeckass CBsSI3b MEXAY YrI€BOAOPOJAMH, MNPUHAMICKAIIUMH K Pa3IUYHbIM
KJIacCaM.

[TpuponHble UCTOYHUKH YIII€BOAOPOAOB. [IpupoaHbIil Ta3 U MONyTHbIE HEPTSIHbBIE
ra3el. Heptb u ee nmpoucxoxaenue. CriocoObl nepepadboTku HepTH: meperoHka, KpeKUHT
(TepMuyYecKui, KaTaduTU4yecKuil), muposn3. I[IponykTsl mnepepaboTku HePTH, HUX
IIPUMEHEHUE B MPOMBIIUIEHHOCTH M B ObITy. KaMeHHBIM yrojib W MOpPOIYKTHI €ro
nepepadoTKHU.



OKCINIEPUMEHTAIBHBIE METOJIbl H3YYEHHS BEIIECTB W UX IPEBPALLICHUN:
O3HAKOMJICHHE ¢ oOpasllaMu IUIaCTMAacC, KaydyKoB U pe3uHbl, Kojuiekuuu «HedTb» u
«YTomp», MOJEIUPOBAHUE MOJEKYJI YIIIEBOAOPOAOB W TaJOT€HOIIPOU3BOAHBIX,
MPOBEJICHNE MPAKTUUECKON PaOOThHI: MOTYyUCHHUE dTHIICHA U U3yUEHUE €r0 CBOMCTB.

PacuetHblie 3agayn.

Boluncnenust mo ypaBHEHUIO XUMUYECKOM peakiuu (Macchl, 00beMa, KOJTUYEeCTBA
HCXOJIHOTO BEILIECTBA WJIU MPOAYKTA PEAKIIUHU 110 U3BECTHBIM Macce, 00beMY, KOJIMUECTBY
OJIHOT'O M3 MCXOJIHBIX BEIECTB WM MPOIYKTOB PEAKITUH).

Kuciopoacoaep:kammye opranudyeckue coeIuHeHUs

[IpenenpHbIe OJTHOATOMHBIE CIUPTHL. METaHO U 3TaHOJ: CTpOeHUE, Pu3nueckue u
XUMUYECKHE CBOWCTBA (peaklMu C aKTUBHBIMH MeETajlaMH, TajJoT€HOBOJOPOJIaAMH,
ropeHue), mpuMeHenre. BonopoaHbie CBsI3M MEXIY MOJICKYJIaMu COUpTOB. JleiicTBue
METaHoJa ¥ 3TaHOoJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbIC CUPTHL. DTUICHTJIMKOIb U TIULEPUH: CTPOCHHE, (HU3UUECKUE U
XUMHUYECKHE CBONCTBA (B3aUMOJICUCTBUE CO IIEJIOYHBIMH MeETajulaMH, KaueCTBEHHas
peakiusi Ha MHOTOATOMHBIE CIUPTHI). JleficTBUe Ha opraHu3M 4YenoBeka. [IpumeHeHue
[JIMIIEPUHA U ATHJICHTIIUKOJIS.

deHoIT: CTPOCHUE MOJIEKYJIbI, ((PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTD
denona. [lpumenenue ¢enona.

Anbaerunpsl. DopManbIaeru, aleTaibIeTu: CTPOCHHE, (PU3NYecCKrue 1 XUMUYECKUE
CBOMCTBa (peaklM OKUCJIEHUS U BOCCTAHOBJICHHUS, KAYECTBEHHbBIE PEAKIINH ), TOTyYEHHE
U IPUMEHEHHE.

OmHOOCHOBHBIE TpEACNIbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHasi M YKCyCHas
KHCTIOTHI: CTpOCHHE, (PU3NYECKUE U XMMHUECKUE CBOMCTBA (CBOMCTBA, 00IIME /JIs Kacca
KHACTIOT, peakiusi »Tepudukanuu), TmoidydyeHne u mnpuMeHenue. CreaprHOBas
U OJICMHOBAsi KUCJIOTHI KaK MPEJACTABUTENH BBICIIMX KapOOHOBBIX KHUCIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBUE.

Crnoxxnbie 3(Upbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MIPONU3 CIOKHBIX
a¢upos. XKupsl. 'naponus xupos. [Ipumenenue xupoB. buonorndyeckas poib KUPOB.

VYrrneBoasl: cocTaB, KiIacCH(PUKALUA YTIAEBOAOB (MOHO-, JU- W TIOJIUCAXAPHUJIBI).
I'1rox03a — mpocTermmii MOHOCaxapuI: 0COOCHHOCTH CTPOCHHS MOJICKYJIBI, PU3UYECKUEC
W XHMHYECKHE CBOMCTBa (B3aumojeiictBue ¢ ruapokcuaoM wmeau(ll), oxucinenue
aMMHa4HbIM pacTBopoM okcuja cepebpa(l), BoccTaHOBIEHUE, OpPOKEHHE TIIIOKO3bI),
HaxXOXJEHUE B MPHUPOJIE, MPUMEHEHHE, Ouomornyeckas posib. @orocuHTe3. OpyKTo3a
KaK M30MEp TITIOKO3BI.

Kpaxman u wuemitono3a kak mnpupojHble mnonumepbl. CTpoeHue Kpaxmala
U ewnono3sl. Pu3nueckue W XMMHYECKHE CBOMCTBa Kpaxmania (THUApPOJIu3,
KaueCTBEHHAsl PEaKIUs C HOJIOM).

DKCNepUMEHTAIIbHBIE METOAbl U3YUYEHHUS BEILIECTB U UX MPEBPAICHUN: IPOBEACHUE,
HaOJIOJICHUE W  OMNHCAaHUWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIHUPTOB,
KQUueCTBEHHbIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKHUCJIEHUE HTaHOJA OKCHUIOM
Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJEHCTBUE TJIMIEPUHA C THAPOKCHIOM



Menu(Il)), ampaerupgoB (OKUCIEHHWE aMMHUA4YHBIM pacTBOpoM okcuaa cepedpa(l)
u rugpokcugom menu(Il), B3aumMopaeilcTBHE Kpaxmalia C HMOJOM), TPOBEJCHHE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTBHI.

PacuyeTHbIe 3amaun.

Bbrancnenust mo ypaBHEHUIO XMMHUECKON peakiuu (Macchl, 00beMa, KOJINIeCcTBa
HCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU [0 HU3BECTHBIM Macce, O0BeEMY,
KOJMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIIMH ).

A3oTcoaepiKalue OpraHnyecKre CoeAuHEeHUS

AMUHOKUCTIOTHl Kak aM@OTepHble OpraHMYecKue coeAuHEeHUs. DPu3nyeckue u
XMMHYECKUE CBOMCTBA AMUHOKHCIIOT (Ha MpUMepe TiauiuHa). buonoruyeckoe 3HaueHue
aMUHOKHUCNOT. [lenTuasl.

benku Kak TpUpOIHBIE BBICOKOMOJIEKYJSpHBIE coeauHeHusd. IlepBuuHas,
BTOpUYHASL U TPETUUHASA CTPYKTypa 0eaKkoB. XMMUYECKUE CBOMCTBA OEIKOB: THIPOIIU3,
JieHaTypalus, KaueCTBEHHbIE PeaKIMy Ha OEIKH.

DKCHepUMEHTANIbHBIE METO bl U3YUYEHHSI BELIECTB U UX MPEBpalleHUI: HA0II0IeHne
U ONHCAaHHE JAEMOHCTPAIMOHHBIX OIBITOB: J€HATypauus OENKOB IMpU HarpeBaHUH,
[[BETHBIE peaKIM1 OEIKOB.

BricokoMosieKyJISIpHBbIE COeIMHECHUS

OCHOBHbBIE TOHATHS XHMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb NOJIMMEPU3ALINH, CPEIHSASI MOJIEKYJIIpHAs Macca.
OCHOBHBIE METO/IBI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — TMOJIMMEpPHU3ALUS U
NOJIMKOHAEHCALUS.

OKCIEpUMEHTAIIbHBIE METOAbl H3YYEHHS BEUIECTB M HMX MPEBpAllCHUN:
O3HAaKOMJICHHE C 00paslamMu TPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILIACTMACC,

Kay4yKOB.

MexnpeaMeTHbIE CBS3H

Peanuzamus MeXNpenMETHBIX CBA3CH IPU HU3YYECHUM OPraHUYECKOW XUMHH B
10 kiracce OCyIIECTBIAECTCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHSATUNA, TaK W TOHATHUM, SIBISIOIIMXCS CUCTEMHBIMH MJISI OTIAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHSTHSI: IBJICHUE, HAYYHBIN (haKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaIu3, CUHTE3, KIacCHU(PUKANUS, MEPUOUIHOCTD, HAOIIOJACHUE, U3MEPEHUE,
AKCHEPUMEHT, MOJCIHPOBAHUE.

®dusnka: Matepus, YHEPTUsl, Macca, aToM, JIEKTPOH, MOJIEKYJA, SHEPreTUUECKUI
YpOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSIHHUE BEImIeCTBa, (U3MUECKUC
BEJINYMHBI U €JUHULIBI UX U3MEPEHUSI.

buonorusi: knetka, opraHu3Mm, Ouocdepa, OOMEH BEIIECTB B OpraHHU3ME,
dboTOoCHHTE3, OMOJIOTUYECKH aKTUBHBIE BEIIeCTBA (O€NKH, YIIIEBOIbI, JKUPbI, PEPMEHTHI).

['eorpadus: MuHepasibl, TOpPHBIE MOPOIbI, TOJE3HbIE HCKOMAEMbIE, TOIUIUBO,

PECYPCHI.



TexHomorus: MUIICBBIC MPOAYKTBI, OCHOBbI PAllMOHAJILHOI'O0 IHWTAHWS, MOIOIINC
CpeacTBa, JCKApCTBEHHLIC 1 KOCMCTHUYCCKUC ITPCIIapaTbl, MaTCpUaJibl U3 HCKYCCTBCHHBIX
U CHHTCTHUYCCKHNX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHNYECKASA XUMUA
TeopeTnyeckne 0CHOBBI XUMUM

XUMHUYECKUI 3yeMeHT. AToM. Sapo aroma, M30TOMbI. DJIEKTPOHHAs 000JIOYKa.
DHepreTUYecKre YPOBHHU, IMOJYPOBHH. ATOMHBIC opOWTanu, s-, P-, O- 3JIEMEHTHI.
Oco6eHHOCTH pacIipe/iesieHUs JIEKTPOHOB MO OpOUTAJIIM B aTOMax 3JIEMEHTOB MEPBBIX
YEThIPEX NMEPUOJIOB. DIEKTPOHHAS KOHPUTYpAITUS aTOMOB.

ITepuonnueckuit 3axkoH u llepuonnueckas cucremMa XMMUYECKUX diaeMeHToB J[.M.
MenpeneeBa. CBs3b NEPUOIUUECKOTO 3aKOHA U [lepuoauueckoil CUCTEMbl XUMHUECKHUX
anementoB JI.MI. MeHneneeBa € COBPEMEHHOW TEOpPUEH CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH W3MEHEHMsI CBOWCTB XMUMHUYECKHX JJIEMEHTOB W OOpa3yeMbIX UMH
MPOCTHIX U CJIOXKHBIX BEIIECTB MO IpynlaM W mnepuoaaM. 3HAYEHHUE MEPUOAUYECKOTO
3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BeniecTBa. XUMHUUECKas CBSI3b. BUIBI XUMUUECKON CBSI3U (KOBaJIEHTHAS
HENoJIsIpHAsT W TOJIsIpHAs, WOHHAsA, MeTajuinueckas). MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHOM XUMHUYECKON CBsI3M (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). BogopoaHas
CBA3b. BaneHTHOCTh. DneKTpooTpuuaTeabHOCTh. CTeneHb okuciaeHusa. IoHbI: KaTHOHBI
Y QHUOHBI.

BemecTBa MOJEKYISIPHOTO M HEMOJEKYJSPHOIO CTPOEHHUA. 3aKOH IOCTOSHCTBA
cocTaBa BenlecTBa. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT TUIIa KPUCTAJUINYECKON PELLIETKHU.

[TonsTre o0 gucnepcHbIX cucTeMax. MICTUHHBIE U KOJUIOWIHBIE pacTBOPhI. MaccoBast
JIOJISl BEILIECTBA B PACTBOPE.

Knaccudukamnus HeopraHndeckux coenuHeHuil. HomeHkIaTypa HeopraHu4ecKux
BEIIECTB. |'eHeTnueckas CBsI3b HEOPraHWYECKHWX BEILIECTB, MPUHALICKAIUX K
Pa3IMYHBIM KJIACCAM.

Xumuueckas peaknus. Kiiaccudukanus XMMUYECKUX PEaKIfii B HEOPraHUYECKOn
U OPraHUYEeCKOM XUMHUHU. 3aKOH COXPAHEHHS MacChl BEIECTB, 3aKOH COXPAHEHUS U
MPEBPALIECHUS YJHEPTUH TP XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3nuuHbIX (hakTtopoB. OOpaTtumbie
peakunn. XUMHA4YECKOE paBHOBeCHE. DAKTOPHI, BIHSIOIINE HA COCTOSIHUE XUMHYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

Onektponutnyeckas auccounanusi. CunbHble W cialble 3nekTponuTsl. Cpena
BOJIHBIX PAcCTBOPOB BEILIECTB: KHWCIAs, HEWTpajbHas, IMIeNo4yHasd. Peakuuu HOHHOTO
oOMeHa.

OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUU.



OKCIIEpUMEHTAJIBHBIE  METOAbl H3YyYEHMS BELNIECTB MW MX IPEBPAILLCHUMN:
nemoHcTtpauuss  tabmuy  «llepuoanueckas  cucTeMa  XMMUYECKHMX  DJIEMEHTOB
J.W. MenneneeBa», U3ydeHUE MOJEJeH KPUCTAUTMYECKUX PEHIECTOK, HAOII0JCHUE U
ONKMCAHME JIEMOHCTPAIIMOHHBIX W JaOOPATOPHBIX OIBITOB (pa3lioKEeHHE MNEepPOKCHAa
BOJOpOJAa B IIPUCYTCTBUM KAaTaJIU3aTopa, ONPEACIICHUE CPEAbl PAacTBOPOB BEILECTB
C MOMOILBIO YHUBEPCAIBHOIO MHIAMKATOPA, PeaklMd HOHHOIO OOMEHa), MpOBEICHUE
MpakTUYeCKol padoThl «BiusHUE pa3iuyHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOH
peaKuum».

PacueTHble 3a1aun.

PacueTsl Mo ypaBHEHHMSIM XMMHYECKHUX PEAKIUH, B TOM YHUCJIE TEPMOXUMHYECKUE
pacueTsl, pacueThl ¢ UCII0JIB30BAHUEM IIOHATUSA «MAcCOBast 10JIs1 BEIIECTBAY.

Heopranunyeckasi xumus

Hemerannel. Ilonoxxenue HemetamuioB B Ileprnoanmyeckoil cUCTEME XMMHUUYECKHX
anemenToB J|.U. MenpeneeBa u 0coOEHHOCTH CTpoeHUsT aTOMOB. du3nyueckue cBOMCTBA
HEMETAJIJIOB. AJUIOTPONHUS HEMETA/UIOB (HAa MpUMEpE KUCIopoja, cephl, Gocdopa u
yIriIepo/a).

XUMHUYECKHE CBOWCTBA BaKHEHIIIUX HEMETa/UIOB (TaJOTEHOB, CEphl, a30Ta,
docdopa, yriaepoga U KpeMHHS) U UX COSAMHEHUN (OKCHUIIOB, KHCIOPOJCOIEPKAITUX
KHCJIOT, BOAOPOAHBIX COEIUHEHHH).

[IpuMeHeHne BaXKHENIINX HEMETAJUIOB U KX COETMHEHHIA.

Merannbl. Ilonoxenue wmeramnoB B Ilepuonnueckoil cucreMe XUMHUUYECKUX
anemeHToB JI.U. MenneneeBa. OCOOEHHOCTH CTPOCHHUSI IIEKTPOHHBIX 000JI0YEK aTOMOB
metaiioB.  O6mme  ¢usuueckue  cBoiicTBa  MeramuioB. CIulaBpl  METaJUIOB.
DIIEKTPOXUMUUECKUMN Psiji HAMPSHKEHUM METaJIIOB.

XUMHUYECKHE CBOMCTBA BaXXHEUIIMX METAIOB (HATPU, KaJIui, KaJblIUi, MarHui,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHCHUM.

O6mue crnocoObl mojTydeHus MeTauioB. [I[puMeHeHre MeTaIoB B OBITY U TEXHHKE.

DKCNEpUMEHTAIIbHBIE METO/IbI U3YUEHHUS BEIIECTB U UX MPEBPALLICHUIN: U3yUEHUE
Koteknuu  «Mertamuibl M CIUIaBbl»,  0OpaslloB  HEMETANIOB,  pEIICHUE
OKCIIEPUMEHTANBHBIX ~ 3a7a4, HAONIOJIeHWEe W  OMUCaHUE JIEMOHCTPAIMOHHBIX
1 1a00paTOpPHBIX OMBITOB (B3aUMOJCHCTBHE THAPOKCHUIA ATIOMHUHHUS C PAaCTBOpaMU
KHCJIOT U I1€JI04€H, KAYECTBEHHBIE PEAKIIMU HAa KATHOHBI METAJIOB).

PacueTnbie 3a1aun.

PacueTst Maccel BemecTBa WM OOBEMa Ta30B IO HW3BECTHOMY KOJIHUYECTBY
BEIECTBA, MACCE WIH 00BEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, PACUETHI
Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMM, €CIM OAHO W3 BEIIECTB
MMEET MPUMECH.

Xumus u xu3Hb. MexXnpeaMmeTHbie CBI3H

Ponp xuMuum B 00€CNEUeHHWH SKOJOTHYECKOM, HSHEPreTUYEeCKOW W TMHIINEeBOM
0€30MacCHOCTH, pa3BUTUM MeIULIMHBL. [IOHSITHE 0 HAYYHBIX METOAaX MO3HAHUS BEIIECTB
Y XUMHYECKUX PEAKIIUH.



[IpencraBnenuss 06 OOIMMX HAay4YHBIX MPUHIIMIAX MPOMBIIIJICHHOTO MOJYy4YeHUs
Ba)KHEHIIIMX BEIIECCTB.

YenmoBek B MUpe BELIECTB U MATEPUAIIOB: BAXKHEUIIINE CTPOUTEIbHBIE MaTEpUAIIbl,
KOHCTPYKUHMOHHBIE = MaTepuaibl, KpacKu, CTEKJIO, KEpaMHKa, MaTepuanbl I
AJIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHMUYECKUE U MUHEPAJIbHBIE YA0OPEHUS.

XuMHSL H 300POBbE YEJIOBEKA: IIPaBWJIa MCIIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBwia O€30MaCHOTO KCIOJIb30BAHMS TIPEnapaToB OBITOBON XUMHHU
B NOBCEIHEBHOM KM3HU.

Peanuzanus mMexmnpeaMeTHBIX CBS3€l MpU HM3yYeHHH OOIIeH M HEeOpraHU4YeCKOu
xuMud B 11 Kjacce OCYIIECTBISECTCS uepe3 MCIMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TIOHATUM, TaK W TOHATHUH, SIBISIFOIIMXCS CHUCTEMHBIMHU JUISL OTIEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI' O IIUKJIA.

OO61ue ecTeCTBEeHHO-HAYYHbIC TIOHITHUS: HAYYHbIN (PakT, rUIoTesa, 3aK0H, TEOpHs,
aHajau3, CHHTE3, KiIacCU(pUKAIUsi, TMEePUOJUIHOCTh, HAONIOJEHUE, JKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SIBJIICHUE.

dusznka: MmaTepusi, SHEPTHUS, Macca, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJIa, DHEPreTUYECKUH YpOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIecTBa, (PU3UUYECKUE BEIMYMHBI U CIMHUIIBI UX HU3MEPEHUs,
CKOpPOCTb.

buomnorus: kneTka, opranu3M, 3KocucTeMa, ouocdepa, Makpo- U MUKPOIJIIEMEHTHI,
BUTAMHHBI, OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadus: MuHEpayibl, TOpPHBIC IOPOJbI, IOJE3HBIE HMCKOIAaeMble, TOILIUBO,
PECYPCHL.

TexHoJorus: XUMHUYECKass MPOMBIIUIEHHOCTh, METALUIYPrUsi, IPOU3BOJACTBO
CTPOUTENIBHBIX  MaTE€PHUAJIOB,  CEIIbCKOXO3IMCTBEHHOE  IPOU3BOJACTBO,  MHIIEBAs
MIPOMBIILICHHOCTD, dbapMmarieBTHUYECKAS MPOMBIIIEHHOCTb, MIPOU3BOJICTBO
KOCMETHYECKHX  IPENnaparoB, MPOU3BOACTBO  KOHCTPYKIIMOHHBIX  MaTE€pHUajoB,
3JIEKTPOHHAS MTPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHUH.



3.JIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJibTaTaM OCBOCHUS 00y4JatOIIUMUCS
porpaMMm cpelHero ooOmero oOpa3oBaHusi (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). HaydHo-meTonuueckoi OCHOBOM g pa3pabOTKU IJIAHUPYEMbBIX
PE3yJIbTATOB OCBOCHMSI IIPOTPAMM CPEIHETO OOIIEro 00pa3oBaHUs SIBISIETCS CUCTEMHO-
NEATEIbHOCTHBIN MOAXO.

JIMUHOCTHBIE PE3YJIBTATHBI

B CcoOOTBETCTBMH € CHUCTEMHO-JIESATEIILHOCTHBIM IOJAXOJOM B  CTPYKTypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MpeIMeTa «XUMUS» Ha YPOBHE CPEIHETO OOIIEro
00pa30BaHus BBIJECICHBI CIEAYIONIUE COCTABIISIIONIME:

OCO3HAaHHWE OOYYAIOUIUMUCS POCCUHCKOW TIpaxJaHCKOW HJACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEIEIICHUIO;

HaJIM4YMe MOTHBAIIUUA K OOYUCHHUIO;

IIeJICHANIPABIIEHHOE pa3BUTUE BHYTPEHHUX YOEXKJICHUN JUYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUYECKUX TpaIuLIUi 0a30BOM HAYKU XUMMHH;

TOTOBHOCTh U CHOCOOHOCTh OOYYaromIMXCS PYKOBOJCTBOBAaTHCA B  CBOEH
NEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAaMHU, IIPUCYILIMMU LIEJIOCTHOU CUCTEME
XUMHYECKOTO 00pa3oBaHus;

HaJIMYWE MPAaBOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTH LIETU
Y CTPOUTH )KMU3HECHHBIE IIJIaHBI.

JIM4yHOCTHBIE PE3YIbTATBI OCBOCHUS MpPEeAMETA «XUMUSI» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCHHUTATENBHOW JESITEIbHOCTH B COOTBETCTBHH C TYMaHHCTUUYECKHUMH,
COLMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMU U UJI€AIIAMU POCCUHUCKOTO
IPaXKIAHCKOTO OOIIECTBA, MPUHATHIMHU B OOIIECTBE HOPMAMU U MPaBUJIAMU TTOBEICHUSA,
CIIOCOOCTBYIOIIUMH TPOIECCaM  CaMOIIO3HAHMSI, CaMOPAa3BUTHS W HPABCTBEHHOTO
CTaHOBIICHUSI IMYHOCTH 00YUAIOIUXCS.

JImyHOCTHBIE  pE3yAbTaThl  OCBOCHMS  mpeaMera  «XUMHS»  OTPaKaroT
chOpPMHPOBAHHOCTh  OMBITA MO3HABATEILHOM M  TPAKTUYECKOH  NEATEIHLHOCTH
00y4JaroIMXCs M0 peaTn3aIiy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCJIEC B YACTH:

1) rpaKaaHCKOr0 BOCIUTAHUA:

OCO3HaHUSl OOYYAIOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB M OOS3aHHOCTEH,
YBa)KCHUS K 3aKOHY U IPABOTIOPSIKY;

MIPEJICTABJICHUS O COIMAJIBHBIX HOPMax W TMpPaBUIaX MEKIUIHOCTHBIX OTHOIICHHH
B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATSIBHOCTH TPH CO3JaHHHM YICOHBIX
MIPOEKTOB, PEIICHUM Y4YEOHBIX W TO3HABATEIBHBIX 3a/1ad, BBIITOJIHCHUU XUMUYCCKUX
IKCIICPUMEHTOB;



CIOCOOHOCTU MTOHUMATh U TPUHUMATh MOTHBBI, HAMEPEHUSI, JJOTUKY U apTyMEHTbI
JIPYTUX NPU aHAJIU3E PA3JIMUHBIX BUJOB YUCOHOU NIESITEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCIIUTAHHUS .

LEHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY H©  HAYYHOMY  HACJEIHIO
OTE€YECTBCHHON XMMUH;

yBaXEHUS K TMpolleccy TBOpPUYECTBA B 00JIACTM TEOPUU M MPAKTUUYECKOTO
NPUMEHEHNUSI XUMHHU, OCO3HAHUA TOTO, YTO JOCTHKECHUS HAyKH €CThb pE3YyJbTaT
JUTUTENIBHBIX HAOIIOJEHUM, KPOTIOTIIMBBIX SKCIEPUMEHTAIIbHBIX MTOUCKOB, TOCTOSIHHOTO
TPyZa YYEHBIX U NIPAKTUKOB;

MHTEPECA U TO3HABATEJIBHBIX MOTHUBOB B IOJYYEHUU U MOCIEAYIOIIEM AHAIINA3E
uH(OpPMAIIMK O MEPEIOBLIX TIOCTUKEHUSIX COBPEMEHHOM OTEUeCTBEHHOM XUMMUH;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO MTOBEICHUSI;

CIOCOOHOCTH OIIEHMBATh CUTYalldH, CBSI3aHHBIC C XUMUYECKUMH SIBIICHUSMU, U
MPUHUMATh OCO3HAHHBIE PEILICHUS, ODUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U
LIEHHOCTH;

TOTOBHOCTHU OLICHUBATh CBOE MOBEJICHUE U TOCTYNKH CBOMX TOBAPHUILIEH C MO3ULIUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE IOCIEICTBUN 3TUX ITIOCTYIKOB;

4) dpopmMupoBaHUS KYJIbTYPhI 310POBbSI:

MOHUMAaHMUSI IIEHHOCTEH 3/I0POBOro U O6€30macHOro obpasa K1U3HHU, HEOOXOUMOCTH
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DHU3UYECKOMY U TICUXHYECKOMY
3JI0POBBIO;

COOJIIO/ICHUST TpaBWJI OE30MaCHOr0 OOpaIleHWs ¢ BeEIIeCTBAaMU B  OBITY,
MTOBCEJTHEBHOM XKU3HU U B TPYIOBOM JI€ATEIBLHOCTH;

MOHUMaHUSI 1IEHHOCTH MPaBUJ WHIWBHIYAJIBHOTO M KOJUICKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINUX 3I0POBBIO M KU3HU JIIOJICH;

OCO3HAHUS TIOCIICJICTBUH W HENPUATHS BPEIHBIX MPHUBBIYCK (ymoTpeOIcHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYPCHUS);

5) TpPy10BOr0 BOCIUTAHMS:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIbCKON IEATETbHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTHX BUJIAX JCSITSIBHOCTH;

YCTAHOBKM Ha aKTMBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a]ad COIUATbHOUN
HaIpPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

WHTEpeca K TMPAKTUYECKOMY M3YYCHHIO MPOQeccHii  pa3iudHOro  poja,
B TOM YHUCJIE€ HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUHN N0 XUMUU;

YBaXKEHHUSI K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYJI0BOU NEATEeIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHIUBUIYAIBHOU TPAEKTOPHUH 00Opa30BaHMUS,
Oynyme mpodeccud M peanu3alud COOCTBEHHBIX J>KMU3HEHHBIX IIJIAHOB C Y4YE€TOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEOHOCTEH 00111eCTBa;



6) IKOJIOrHYEeCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH 11€JIeCOO0pPa3HOr0 OTHOUIEHUST K NPHUpPOJAE, KAK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU HA 3€MIIE;

MOHUMaHUsl TrJI00aJbHOTO XapakTepa HSKOJOTMYECKHX Npo0sieM, BIUSHUS
SKOHOMUYECKHUX IIPOLECCOB HA COCTOSIHME NPUPOJIHON U COLIMATIBHOW CPEbI;

OCO3HAHMSI HEOOXOJUMOCTH HCHOJIB30BAHUS JOCTHKEHUN XUMHM ISl pELIEHUs
BOIIPOCOB PALMOHAJIBHOI'O IIPUPOAOIIOJIB30BAHNUS;

AKTUBHOI'O HEIPUATUSA NEUCTBUHM, NPUHOCAIIUX BpPE OKPYKAIOLIEH HPUPOIHON
cpele, yMEHHUS TPOTHO3UPOBATH HEOJIArONPHUATHBIE HSKOJOTHYECKHE MOCIEICTBUSA
OpEeANPUHUMAEMBIX AEHCTBUN U MPEIOTBPAILATh UX;

HaJU4Ms Pa3BUTOIO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTMYECKOW KYJIBTYPHI,
ONbITAa JIESITENBHOCTH 3KOJIOTMYECKOW HANPABIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMU B MO3HABaTEIbHOM, KOMMYHHUKATUBHOW M COLMAIBHON MPAKTUKE, CIOCOOHOCTU U
YMEHHS aKTUBHO MPOTUBOCTOSITH UACOIOTUH XeMOPOOUH;

7) HEHHOCTH HAYYHOTO MO3HAHMA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH,

NOHUMAaHUS CHeUPUKN XUMUU KaK HAyKH, OCO3HAHHS €€ poJid B OPMUPOBAHUU
pPaAIMOHAILHOTO HAy4YHOTO MBIIUICHUSI, CO3[aHUU IIEJIOCTHOTO TMpeACTaBlIeHUs 00
OKpY’KaIOUIEM MHpPE KaK O €JUHCTBE MPHUPOJbI M YEJIOBEKAa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHruH MpobiieM COXpaHEeHHs IPUPOTHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0CO00M 3HAUUMOCTH XUMHH JIJIsS COBPEMEHHOM IIUBIIIM3AIMU: B €€
I'YMaHUCTUYECKOM HAIPaBICHHOCTH W BaXHOWM POJIM B CO3JaHUM HOBOM 0assl
MaTEpHUAIbHON KYJIbTYPhI, PEIICHUH TIO0OAIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YeJI0BEUYECTBA — CHIPHEBOM, SHEPIETHUCCKOM, IMUIIIEBOM U AKOJIOTHUECKON 0€30MaCHOCTH,
B Pa3BUTUM MEIUIMHBI, 00ECIIEUEHUU YCJIOBUN YCIEHIHOTO TpPyAa M JKOJIOTHUYECKHU
KOM(OPTHOM KU3HU KaXKJIOTO YjeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: MOHHUMAHUSl CYIIHOCTH METOJOB IO3HAaHWS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKaX, CIMOCOOHOCTH HWCIIOJIh30BaTh IMOIydaeMble
3HAHMS JJIs aHajdu3a U OOBSACHEHMS SIBJICHUN OKPYKAIOMIEr0 MHUpPA W MPOUCXOJSIINX
B HEM HM3MEHEHUH, yMEHHs JeliaTh 0OOCHOBAaHHBIC 3aKIIOUCHHS HAa OCHOBE HAYYHBIX
(aKkTOB M UMEIOMIUXCS JAHHBIX C IEJBIO TIOTYYEHHUs IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOATENIBHO HCMOJIb30BaTh XUMUYECKUE 3HAHUS ISl PEIICHUS
mpo0JIeM B peasTbHBIX KU3HCHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON IEATETbHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U caMOOOPa30BaHUIO,
K aKTUBHOMY MOJYYEHHIO HOBBIX 3HAHUW MO XMMHUU B COOTBETCTBUM C >KM3HEHHBIMU
MOTPEOHOCTSIMH;

MHTEpeca K OCOOEHHOCTSIM Tpylla B pa3lUyHbIX cdepax MnpodhecCHOHATBHOM
NEeSATEIbHOCTH.



METAINPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE Pe3yJIbTaThl OCBOCHHUS YUEOHOTO MpeaAMeTa «XUMHUsS» Ha YPOBHE
CpeaHero oo1ero 00pa3zoBaHus BKIIOYAIOT:

3HaYMMBbIe JU1s1 (POPMUPOBAHMS MUPOBO33PEHUS 00 yUAIOIIMXCSI MEKIUCIUIUIMHAPHBIE
(MexnpeaMeTHbIe) OOIEHAayYHbIe TOHATHSA, OTPAKAIOIINE LEIOCTHOCTh HAYYHOU
KapTUHBI MHUpa W CHEeUU(PUKY METOJOB MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax (MaTepusi, BEUIECTBO, SHEPrus, SIBJICHHUE, MPOLECC, CUCTeMa, Hay4dHbIH (axr,
OPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCieJ0BaHHUEe, HAOIIOJEHUE,
U3MEpEeHne, HIKCIIEPUMEHT U JIpyTHUE);

yHUBEpCAJIbHbIE y4eOHble JeHCTBUS (IIO3HaBaTENbHbIE, KOMMYHHUKATHUBHBIE,
peryisTuBHbIe), obecrneunBaomue (HopMupoBaHue (PYHKIIMOHAIBHON TPaMOTHOCTHU U
COLIMAJIBHON KOMIETEHIIMU 00Yy4aroIInXCs;

CIIOCOOHOCTh 00YYalOUIUXCSl HCIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,
MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCATbHbIE yueOHbIE IEUCTBUA B TO3HABATEIILHOU U
COLMATBbHOM MTPAKTHKE.

MeranpenMeTHble  Pe3yJdbTaThl  OTPaXXAalOT OBJIAJIEHUE MO3HABATEIbHBIMH,
KOMMYHUKAaTUBHBIMU U PETYJISITABHBIMU YHUBEPCATBLHBIMU yUCOHBIMU JIEHCTBUSAMH.

Ilo3HaBaTe/ibHbIC YHUBEPCAJbHbIE Y4eOHbIC AeHCTBUA
ba3oBble jlornyeckue 1eMcTBUA:

CaMOCTOATEIHLHO (POPMYIUPOBATH M aKTYaJM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPEJICIISTH 1eNIN JeATEIbHOCTH, 3a7aBasi apaMeTpbl U KPUTEPUH UX JTOCTHUKECHUS,
COOTHOCHTH PE3YyJbTaThl IEATEILHOCTH C MOCTABICHHBIMHU IIECIISIMH;

MCIIOJIb30BaTh MTPU OCBOCHUY 3HAHUHN MPUEMBbI IOTUYECKOTO MBIIIJICHUS — BBIICIATD
XapaKTepHble MPHU3HAKK TOHSATHM M YCTAHABIMUBATH WX B3aUMOCBS3b, HCIOIH30BATH
COOTBETCTBYIOIIME TTOHATHUS ISl OOBSICHEHUS OTIETBHBIX (DAKTOB U SIBICHHI;

BBIOWPAaTh OCHOBAHHS M KPUTEPHUH U1l KIACCU(UKAIMKM BEIIECTB U XUMHYECKUX
peaKumii;

yCTaHABIMBATh MPUUYMHHO-CJICICTBEHHBIC CBA3U MEXKIY M3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTHBHBIC, IETyKTUBHBIC, 0 aHAJIOTHH),
BBISIBIISITh  3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHHSIX,
(dbopMyIHpPOBaTH BHIBOBI U 3aAKITIOYCHHUS;

MPUMEHSITh B TPOIECCE TO3HAHMS, HWCIOIb3YEeMbIe B XHMHH CHMBOJHUYECKUE
(3HAKOBBIE) MOJIETTH, TIPEOOPA30BBIBATH MOJICTLHBIC MIPEACTABICHHUS — XUMUYECKHUNA 3HAK
(cumMBO) 3MEeMeHTa, XuMUueckas (opMmysa, ypaBHEHHE XUMUUYECKOM peakiuu — Mpu
pelIeHNH y4eOHBIX MO3HABATEIBHBIX W MPAKTUYCCKUX 3a]ad, MPUMEHSAThH HAa3BaHHBIC
MOJICITbHBIE TPEJCTABICHUS IS BBISIBICHUS XapaKTEPHBIX MPH3HAKOB H3Y4aeMBbIX
BEIIECTB U XUMHUYCCKUX PEAKIIHA.



ba3oBbIe ncciaenoBarTe/bCKue JeMCTBHUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O O3HAHUA BEUIECTB U XUMUYECKUX PEAKIUN;

dbopmynupoBaTh IEAM W 3aJa4d UCCIEIOBAHUSI, HCIOIb30BAaTh IMOCTABIICHHbBIC
Y CaMOCTOSITEILHO C(OPMYJIUPOBAHHBIE BOMPOCHI B KAYECTBE UHCTPYMEHTA MMO3HAHUS U
OCHOBBI 111 (POPMUPOBAHUSI TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUMU;

BJIaJIETh HABBIKAMM CAMOCTOSTEIHHOIO INIAHUPOBAHUS ¥ TIPOBEJCHUS YUEHUUECKUX
AKCTIIEPUMEHTOB, COBEPIIECHCTBOBAaThL YMEHMsI HaOMIOJaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATH €r0 pe3ynbTaT, (OpPMYyJIUpPOBAaTH OOOOIICHUS U
BBIBOJIBl OTHOCUTEJIBHO JOCTOBEPHOCTH PE3YJIbTATOB HWCCIECAOBAHUS, COCTABISATH
000CHOBaHHBIN OTYET O MPOJeIaHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKON UCCIeI0BATEIbCKOM U MIPOCKTHOM e TEILHOCTH,
MPOSIBIISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS
MPaKTUYECKUX 33/1a4, IPUMEHEHUIO Pa3INUYHbIX METO/I0B TTO3HAHUS.

Pab6ora ¢ unpopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX MH(OpManuu (HaydHO-TIOMYJIsipHas
JUTEpaTypa XUMHUYECKOTO COJICpKaHUs, CIpaBOYHBIC MocoOms, pecypchl MHTEpHETA),
aHAJIM3UPOBATh WH(OPMAIIUIO PA3TMYHBIX BUIOB U (GOPM TPEICTABICHUS, KPUTUICCKU
OILICHUBATH €€ JIOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

(GopMyTUPOBATE 3aMPOCH] U MIPUMEHSTH Pa3IUYHBIC METOIBI IPU TTOUCKE U 0TOOpE
UHpOpMAITIH, HEOOXOTUMOM TSI BRITTOJHEHUS YIEOHBIX 3a]1a4 ONPE/ICIICHHOTO THTIA;

npuoOpeTaTh  OMBIT  HCIOJNB30BaHUS  WHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PA3IMIHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO BBIOMpATh ONTHUMAJIbHYIO (opMy mpencTaBieHUs HHGOPMAIUH
(cxembl, TpadUKH, AHATPAMMBI, TAOIHIIBI, PUCYHKH U APYTHUE);

UCTIOJIh30BaTh HAYYHBIA SI3BIK B KAaUeCTBE CPEJICTBA NMPH paboTe ¢ XUMHUYECKOU
MHPOPMAITUEH: TPUMEHITh MEXIPEAMETHBIC (PU3NIECKIE U MATEMAaTHICCKIC) 3HAKH U
CUMBOJIBI, (hOPMYITBI, a00pEBHATYPHI, HOMEHKJIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJWYECKHE  CpEJCTBA
HaTJISTHOCTH.

KoMMmyHuKaTUBHBIE YHHBEPCAJIbHbIC Y4eOHbIE JEeHCTBUSA:

33/1aBaTh BOIPOCHI 10 CYIIECTBY OOCYXJaeMOW TEeMbl B XOJC JWaiora u/uiu
JTUCKYCCHH, BBICKA3bIBaTh HJEH, (HOPMYIHPOBATH CBOM MPEIJIOKCHHS OTHOCHUTEIHHO
BBITIOJTHCHUS MPEJITIOKCHHOM 3a1a4H;

BBICTYIIaTh C TMPE3CHTAllMEH pe3yJabTaTOB ITO3HABATEIBHON JIESATCIHLHOCTH,
ITOJTYYEHHBIX CaMOCTOSTCIBHO HMIJIM COBMECTHO CO CBEPCTHHKAMHU IIPH BBIMOJHCHHH
XUMHUYECKOTO SKCIEPHUMEHTa, MPAKTHYECKOH pPaOOThl IO HCCIACAOBAHUIO CBOMCTB
M3y4aeMbIX BEIICCTB, pealM3alnud y4eOHOro mpoekra MW (OPMYJIHUPOBATH BBIBOJIBI
0 pe3yibTaTaM IPOBEACHHBIX HCCIACAOBAHUU ITyTEM COTJIACOBAaHMS TO3WIHHA B XOJIC
00CyXXJIeHUSI 1 OOMEHAa MHEHUSIMU.



PeryasiTuBHbIe YHUBepPCAJbHbIE Y4eOHbIe HeMCTBUA

CaMOCTOATEIBPHO INIAHUPOBATh U OCYUIECTBIATH CBOI  IIO3HABATECIBHYIO
NEATEIbHOCTb, ONpelNeidas €€ Leld U 3a7a4yd, KOHTPOJIMPOBATL M IO MeEpe
HE0OXOIMMOCTH KOPPEKTUPOBATH MPEAJIaraeMblil alrOPUTM I€UCTBUI MPHU BHINOTHEHUU
y4eOHBIX U HCCIENOBATENbCKUX 3a7a4, BbIOMpaTh Hanbonee 3p(EeKTUBHBIN c10c00 MX
pELIEHNs C YYETOM MOJYYEHHUSI HOBBIX 3HAHUI O BEIIECTBAX U XUMHUYECKUX PEAKLINSIX;

OCYILIECTBJIATh CAMOKOHTPOJIb CBOCH IEATECIILHOCTH Ha OCHOBE CaMoOaHaau3a
U CaMOOLIEHKHU.

NPEAMETHBIE PE3YJIBTATHI

[TpenmeTHBIC pe3yIbTaThl OCBOSHUS MPOTPAMMBI CPEAHETO 00IIIero 00pa3oBaHuUs 110
XMMHH Ha 0a30BOM YPOBHE OPHECHTHPOBAaHbI Ha oOOECIeUeHUE IMPEUMYIIECCTBEHHO
00111e00pa30BaTeIbHON U OOIIEKYIBTYPHON MOATOTOBKH 00y4aromuxcsi. OHU BKITFOYAIOT
cnerupuyeckue IS yd4eOHOro TmnpeaMeTa «XUMHs» HaydHbIC 3HAHHS, YMCHUS
M CITOCOOBI JCHCTBUH MO OCBOCHHIO, MHTEPIPETAIIMN U TIPEOOPa30BaHMIO 3HAHUH, BUIbI
JCATEIBPHOCTH TI0 TOJIYYCHUIO HOBOTO 3HAHUS M MPUMCHCHHIO 3HAHWH B Pa3IUYHBIX
y4eOHBIX M peaJbHBIX KH3HCHHBIX CHTYAIUsX, CBSI3aHHBIX C XHMHEH. B mporpamme
10 XUMHH MTPEIMETHBIC PE3yIbTaThl IPECTABICHBI 110 TOAaM H3YUYCHHSI.

K konny oOyuenus B 10 kJacce mpeaMeTHbIE pe3yJabTaThl OCBOEHHUS Kypca
«Oprannueckasi XuMHUsD OTPAKAIOT:

c(hOpMUPOBAHHOCTD MPEJICTABICHUN O XMMHUYECKONW COCTaBIISIONICH €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpaA, POJM XHMHM B T[IO3HAHUU SIBJICHUW TPUPOJBI, B
(bOopMHUPOBAaHUYN MBITIUICHUS U KYJIbTYPhI IUYHOCTH, €€ (PYHKIIMOHATLHON IPaMOTHOCTH,
HEOOXOMMOM JUIsl PEIICHUs MPAKTHUYECKUX 3a7a4 M DKOJIOTMYECKH OOOCHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3J10POBbIO U IIPUPOJIHON CpPELIE;

BJIaJICHUE CUCTEMOW XUMUYECKUX 3HAHUU, KOTOPAsi BKJIIFOYAET: OCHOBOIIOJIATAOIINE
MOHATUA (XUMHYECKHM 3IIEMEHT, aToM, S3JEKTPOHHAas O000J0uKa aToMa, MOJIEKYIia,
BaJICHTHOCTbh, JJIEKTPOOTPUIIATEIILHOCTh, XHUMHYECKasi CBS3b, CTPYKTypHas ¢opmMmyrna
(pa3BepHyTasl U COKpAIllEHHAs1), MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00bEM, YIIIEpOAHBIM
CKeTeT, PyHKIMOHAbHAS TPYIITA, PAIUKAI, U30MEPHS, U30MEPBI, TOMOJIOTUYECKUAN PSII,
TOMOJIOTH, YIJIEBOAOPOAbI, KHUCIOPOJ W a30TCOJEpPKAUIUE COETUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS); TEOPUH U 3aKOHBI
(Teopus cTpoeHus: oprannyeckux BemectB A.M. byTinepoBa, 3aK0OH COXpaHEHUSI MaCChl
BEILIECTB); 3aKOHOMEPHOCTH, CAMBOJIMYECKUI A3bIK XUMUHU; MUPOBO33PEHUECKUE 3HAHUS,
Jexanye B OCHOBE MOHMMAaHUs MPUYMHHOCTU M CUCTEMHOCTH XUMHYECKUX SIBIICHUM,
(aKTONOTHMYECKHUE CBEICHUS O CBOWCTBaX, COCTaBe, MOJYYEeHUH U O0e30ImacHOM
WCIOJIb30BAaHUU BaXXHEUILIUX OPraHUYECKUX BEIIECTB B OBITY M MNPAKTUYECKOU
NeATEeNIbHOCTU YEJIOBEKA;



c(hOpPMUPOBAHHOCTh YMEHUM BBIABIATH XapaKTEpHbIE TPU3HAKU TOHSITHUH,
YCTaHaBIIMBaTh HMX B3aUMOCBSI3b, HCIOJB30BaTh COOTBETCTBYIOLIWE  MOHSITHUS
IIpU OMMCAHUU COCTaBa, CTPOCHUSI U IPEBPAIICHUN OpraHUuYEeCKUX COCTUHEHUM;

c(hOpMUPOBAHHOCTh YMEHHUH  HUCIIOJB30BaTh XUMHUUYECKYI0  CHMBOJIMKY JJISI
COCTaBJICHUS! MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTOW, COKpAllleHHOH) (QopMys
OpraHUYECKUX BEIIECTB M ypaBHEHUM XMUMHUYECKUX PEaKIUi, U3rOTaBIMBATh MOJEIU
MOJIEKYJ1 OpraHMYeCKMX BEIIECTB JUISI  WIUIIOCTPAlMM MX  XUMHYECKOTO |
MIPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpMUPOBAHHOCTh yYMEHUM YCTaHABIMBATh NPUHAJICKHOCTh H3YUYCHHBIX
OpraHUYECKUX BEIIECTB MO UX COCTABY U CTPOCHHUIO K OMPEACIICHHOMY KJacCy/TpyIe
coeMHEHUN  (YIJICBOJOPOJABI,  KHUCIOPOJ M  a30TCOACpPXKAIME  COCAMHEHUS,
BBICOKOMOJICKYJISIDHBIE COCIMHEHUS), JaBaTb WM Ha3BaHUSA 10 CHUCTEMaTHYECKOU
Homenkiarype (IUPAC), a Takke NpUBOAUTH TPUBUAIbHBIC HAa3BaHUS OTACIIBHBIX
OpPraHMYECKUX BEIIECTB (3TUJICH, POMWIICH, alleTHJIEH, STUJICHIJIMKOJIb, TJUIEPHH, (DEeHOI,
dbopmanbaerua, aneraabAeruj, MypaBbUHAsT KHUCIOTa, YKCYCHAasl KHCJIOTa, OJICMHOBAs
KHUCJIOTa, CTEAPUHOBAs KUCIIOTA, TIIFOK03a, (PYKTO3a, KpaxMall, IeJUTI0JI03a, TIUIHH);

c(hOpMUPOBAHHOCTb YMEHUS ONIPEACIIATH BUJIBI XUMUUECKOU CBSI3M B OPTaHUYECKUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

chOpPMHUPOBAHHOCTh YMEHHUS NPUMEHITh TIOJIOKEHHS TEOPUU  CTPOCHUS
opranndeckux BemiectB A.M. BbytiepoBa 1 0OBSICHEHUS 3aBUCMMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHSI MACChl BEILECTB;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3MYecKue u
XUMHUYECKHE CBOMCTBA TUIMUYHBIX MPEACTABUTENICH Pa3IMYHBIX KJIACCOB OPraHUYECKUX
BEIEeCTB (METaH, 3TaH, dTUJICH, MPOMUJIEH, alleTuiIeH, OyTaaueH-1,3, MeTUnOyTaIueH-
1,3, OGeH30/1, METaHOJN, 3TaHOJ, ATWICHIJIHKOINb, TIUIEPHUH, (EHOJN, aleTalbICeTH/I,
MypaBbUHAsI M YKCYCHasi KHUCJOTHI, TJIFOKO3a, Kpaxmal, LEJUII0JI03a, AMUHOYKCYCHas
KHCJIOTa), WJUIIOCTPUPOBATh TE€HETHUYECKYIO CBSI3b MEXKIYy HUMU YpPaBHEHUSIMHU
COOTBETCTBYIOINX XMMHYECKHX PEAKIINIA C UCTIOIh30BAHUEM CTPYKTYPHBIX (hopmyit;

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTEpPHU30BaTh HCTOYHUKHU YTIECBOJAOPOIHOTO
ChIpbsi (HETh, MPUPOAHBINA Ta3, yroyib), CIOCOOBI MX MEPepabOTKH W MPAKTUUECKOE
MpUMEHEHUE TPOAYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTH YMEHUH MPOBOJAUTH BEIYUCICHUS IO XUMUYECKUM YPaBHEHUSIM
(Maccel, oOBeMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WM TMPOAYKTA PEAKIUU 10
M3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTO W3 HCXOJHBIX BEIIECTB WU
MPOIYKTOB PEAKIIUN );

c(hopMHUPOBAHHOCTh YMEHUW BJIAJCTh CHCTEMOH 3HAHMK 00 OCHOBHBIX METOIAX
Hay4YHOTO MO3HAHUS, UCIOJb3YEMbIX B XUMHUU MPU U3YUYCHUHU BEIIECTB U XUMUYECKHUX
ABJIeHUN (HAONIOJEHNEe, WU3MEpPEHUE, HKCIEPUMEHT, MOJCIMPOBAHUE), HUCIOJIb30BaTh
CUCTEMHbIC XMMUYECKUE 3HAHUS IS MPUHATHS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYyalusiX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHECHUEM;



c(hOpMUPOBAHHOCTh YMEHHMM COONIOAATh TpaBUia TMOJb30BAHUS XUMHUYECKOM
Mocy 10 1 1abopaTOpHBIM 000PYI0BAHUEM, a TAKXKE MPaBHUIa OOpaIEHUs C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIUSIMU 1O BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

chOpMUPOBAHHOCTh ~ YMEHHMH  IUJIAHUPOBaTh W BBINOJHATH  XMUMHUYECKUN
AKCIEPUMEHT (TpEeBpallleHUsT OPraHMYEeCKUX BEIIECTB MPU HATPEBAHUU, MOJIyYEHUE
ATUJICHA M HM3YyYE€HHE €r0 CBOMCTB, Kaue€CTBEHHBIE PEAKIIUU OPTaHUYECKUX BEIIECTB,
JeHaTypalusi OCJIKOB MPU HarpeBaHWM, IBETHBIC PEaKIMU OEJIIKOB) B COOTBETCTBUHU
C MpaBUJIaMHU TEXHUKU 0€30MaCHOCTHU MPHU OOpPAILEHUHU C BEIIECTBAMHU U J1a0OPATOPHBIM
000Opy/I0BaHUEM, MPEICTABIATh PE3yJbTaThl XUMUUYECKOTO JKCIepuMeHTa B (dopme
3alUCH ypaBHEHUN COOTBETCTBYIOIIUX peakiuii U (OPMYJIHPOBATH BHIBOABI HA OCHOBE
ATUX PE3yJIbTATOB,;

chOpMUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  aAHAJU3UPOBATh  XUMUUYECKYIO
uH(OpMaINIO, TTOJIy4aeMYyI0 U3 Pa3HbIX HCTOYHUKOB (CpelIcTBa MACCOBOM MH(OpMAITHH,
WNuTtepHer u apyrux);

c(hOpMHPOBAHHOCTh YMEHHM COOIIOAATH MPaBHIIa HIKOJIOTMYECKHU LIETIECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJIOBOW JEATEILHOCTH B IEJISAX COXPAHEHHUS CBOETO 370POBbS
U OKPYXKaloIlel MpUPOIHON Cpelibl, OCO3HABATh OMACHOCTh BO3JICHCTBUS Ha YKUBBIC
OpraHU3Mbl ONPEAEICHHBIX OPraHUYECKUX BEILIECTB, MOHMMAs cMbIci nokaszarens 1K
(mpenenbHO  TOMYCTHMMOW  KOHIIGHTPALUM), TMOSICHATh Ha MpPUMEPAX CIOCOObI
YMEHBIIECHHS ¥ IPEIOTBPALLECHHS UX BPEIHOTO BO3JICUCTBUS HA OPTaHU3M YEJIOBEKa;

uist  o0ydYarIIUXCs C OrPaHMYECHHBIMH BO3MOXKHOCTSIMU 3I0POBBSI: YMEHUE
OPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYINHBIX METOJAaX IIO3HAHUS BEIECTB
U XUMUYECKHUX SBJICHUN;

JUIS CJICTIBIX U CIIAOOBHAAIIMX OOYYaIOIIMXCS: YMEHHE MCIOJb30BaTh pelbedHO
TOYCUHYIO cucTeMy obo3HaueHu# JI. bpaiins mis 3anucu XumMudeckux GopMyit.

K xony oOyuenus B 11 kiacce nmpeaMeTHbIE pe3yabTaThl OCBOCHHS Kypca «O0mmas
Y HEOPraHUYECKas XUMHUSI» OTPakKaloT:

c(hopMHUPOBAHHOCTD IIPEACTABICHUN: 0 XUMHUYECKON COCTABIISIONICH €CTECTBEHHO-
Hay4yHOM KapTHUHBI MHUpa, PpOJIM XUMUM B T[O3HAHUHU SBICHUN MPUPOABI, B
(bopMHUPOBAaHUYN MBITIUICHUS ¥ KYJIbTYPhI JIMYHOCTH, €€ (PYHKIIMOHATHFHOW TPAaMOTHOCTH,
HEOOXOMUMOMN JJIsl PEIICHHsS] TMPAKTHYECKUX 3a7a4 M IKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOIHOMN CPELE;

BJIaJICHUE CUCTEMON XUMUUYECKUX 3HAHUW, KOTOPasi BKJIIFOYAET: OCHOBOIIOJIAraoIne
MOHATHS (XUMHUYCCKHHA DJIEMEHT, aTOM, H30TOI, S-, P-, O- 3JIEKTpOHHBIC OpOUTAIN
aTOMOB, WOH, MoOJIeKya, MOJIb, MOJISIPHBIN o0BeM, BaJICHTHOCTb,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJICHUS, XHUMHUYECKas CBsI3b (KOBaJCHTHAs,
MOHHAs, METAJTMYECKAs], BOJIOPOIHAS ), KPUCTAIUIMUECKAsl PEIIETKA, TUIIBI XUMUYECKHUX
peaKkiuii, pacTBOp, AIEKTPOJIUTHI, HEANEKTPOIUTHI, IEKTPOJIUTHUECKAS JUCCOIUALINS,
OKUCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKOW pEaKUUH, XUMHUYECKOE
paBHOBECHUE); TEOPUM M 3aKOHBI (TEOPHUS AJIEKTPOJIUTHYECKON AUCCOIMALINH,



nepuoauueckuii 3axkoH .M. MenneneeBa, 3aKOH COXpaHEHHs] MacChl BELIECTB, 3aKOH
COXpaHEHHMS U TPEBPAIICHUS PHEPTUHU MPU XUMHUUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XMMHHU, MHUPOBO33PEHUYECKUE 3HAHUA, JICKAIIME B OCHOBE
MMOHUMAHHSI TMPUYMHHOCTU U CHUCTEMHOCTH XUMHUYECKUX SIBICHHUM, (PAKTOJIOTUUECKUE
CBEJICHMSI O CBOMCTBAX, COCTaBe, MOJIY4YEHUH U O€30ITaCHOM UCITOIb30BaHUU BaYKHEUIIINX
HEOPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATCIBHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUW BBIABIATH XapaKTEpHbIE TMPU3HAKK TOHSITHUH,
yCTaHABIMBATh WX B3aUMOCBS3b, HCHOJIB30BATH  COOTBETCTBYIOIIME  MOHSTHUSA
IIpU ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPAIICHHUII;

c(hOpMUPOBAHHOCTh YMEHHMH  HCIIOJB30BaTh  XUMUYECKYH)  CHUMBOJIUKY IS
cocTaBjeHus (HOPMYIT BEIIECTB U YPABHEHUN XUMHUUECKUX PEAKIUH, CUCTEMATUUECKYIO
Homenkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUA OTACIBHBIX HEOPTaHHUYECKHUX
BelecTB (yrapHbIii ras, yriaeKucIbli ra3, aMMHaK, raieHasi u3BeCTh, HeralieHas U3BeCTh,
NUTHEBAs CO/lA, TUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHUU OMNPENENATh BAJICHTHOCTh U CTENEHb OKUCIICHHS
XUMUYECKHX DJIEMEHTOB B COCJAMHEHUSIX PA3JIMYHOTO COCTaBa, BUJI XUMHUYECKOU CBSI3U
(koBaJieHTHAasl, WOHHAsA, MeETaJUIMYecKas, BOJOPOAHAs) B  COCAUHEHUSX, THII
KPUCTAITUYECKON PEIIETKH KOHKPETHOrO BEUIECTBA (aTOMHAs, MOJIEKYJIsIpHAas, HOHHAs,
MeTaJTnYecKas ), XapakTep Cpelibl B BOJAHBIX pacTBOpPaX HEOPraHWYECKUX COCIMHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUI YyCTaHABIMBATh MPHUHAIJIEKHOCTh HEOPTaHHUUYECKHX
BEIIECTB IO HMX COCTaBY K OIpPENENIEHHOMY KIAacCy/Tpylie COeIUHEHUN (MpocThie
BEIIECTBA — METAJUIbl U HEMETaJUIbl, OKCHJbl, OCHOBAaHMS, KHUCJIOTHI, aMm(oTepHbIe
TUIPOKCHUJIBI, COJIN);

c(hopMHUPOBAaHHOCTh YMEHHMH paCKphIBaTh CMBICI Tepuoandeckoro 3akona JI.M.
MenpneneeBa W JEMOHCTPUPOBATH €r0 CHUCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO U
IIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHHHM XapaKTEpPU30BaTh DJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuoandeckoil CUCTEMBI XHUMHUYECKHX
anemenToB [[.1. MenneneeBa, UCTIONB3ysI IOHATHS «S-, P-, d-2JIEKTPOHHBIE OPOUTATIIY,
(QHEPTeTHYECKHE YPOBHM», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB
XUMHUYECKHX AJIEMEHTOB M MX COCAWHEHUU IO mepuoaaM u rpynmnam lleprnoamdeckoit
cucTtembl Xumudeckux saemeHToB J[.1. Menneneena;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTEepPU30BaTh (OMHUCHIBATH) OOIIME XMUMHYECKHE
CBOWMCTBA  HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,  MOATBEPKIATh
CyIIECTBOBAHME TI'€HETUYECKOW CBSI3M MEXKJYy HEOPraHMYECKMMH BEIIECTBAMU
C IMMOMOIIBI YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh  YMEHHUSI KJIACCUPUUUPOBATH XHMMHUECKHUE PpEAKIUU MO
Pa3IMYHBIM IPU3HAKaM (YUCITy U COCTaBY pearupyroinx BelecTB, TemIoBoMY 3 PekTy
peaKiuu, W3MEHEHHMIO CTENEeHEH OKHCICHUS 3JIEMEHTOB, OOpaTUMOCTU pEaKIUH,
YYaCTHIO KaTaau3aTopa);



c(hOpPMHUPOBAHHOCTh YMEHUHN COCTABISATh YPaBHEHUS PEAKIIUN Pa3IMUHBIX THIIOB,
TIOJTHBIE U COKPAIIICHHBIE YPAaBHEHUS PEAKIIUH HOHHOTO 0OMEHA, YIUTHIBAS YCIIOBUS, TIPH
KOTOPBIX 3TH PEAKIIUU UAYT 0 KOHIIA,

chOpPMHPOBAaHHOCTh ~ YMEHHUH  TPOBOAWUTH  PEAKIHUH,  TOJITBEPIKIAIOIINC
KaueCTBEHHBIH COCTaB Pa3IMYHBIX HEOPTraHWYCCKUX BEIICCTB, PACIIO3HABATH OIBITHBIM
MyTEM HOHBI, PUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUICCKUX BEIICCTB;

chOpPMHPOBAHHOCTh ~ YMEHHMH  pacKpbIBaTh  CYINIHOCTh  OKHCIIMTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUI TTOCPECTBOM COCTABIICHHUS AJICKTPOHHOTO OajaHca 3THX
peaxkumii;

c(hOpPMHPOBAHHOCTh YMCHHH OOBSACHATh 3aBUCUMOCTh CKOPOCTH XHUMHYECKOMU
peakiuu OT Pas3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETo Bo3aekcTBus (nmpuniui Jle [llaTense);

c(hOpMHPOBAHHOCTh YMEHUN XapaKTePHU30BaTh XUMUUYECKUE TTPOIIECCHI, JICXKAIIINE B
OCHOBE IMPOMBINUICHHOTO TIOJYYCHHS] CEPHOW KHCIOTBI, aMMHaKa, a TaKxKe
c(hOpPMHPOBAHHOCTH MPEACTABICHUH 00 0OIUX HAyYHBIX MPHUHIIMIIAX ¥ SKOJIOTHICCKUX
npooOsieMax XMMHUYECKOTO TIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHUI MPOBOAUTH BEIYMCICHHUS C UCIIOTb30BAHUEM TIOHSTHS
«MaccoBas JI0JIs BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHHH T'a30B NMPU XUMUYECKUX
peakuusaX, Macchl BEIIeCTBAa UM 00beMa T'a30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00beMy OJHOTO M3 YYaCTBYIOIIMUX B PEAKIIMH BEIIECTB, TEIIOBOTO 3 ¢eKra
peakiiyi Ha OCHOBE 3aKOHOB COXPAaHEHMSI MAaCChl BEIIECTB, MIPEBPAILICHUS U COXPAHCHUS
SHEPrUH;

c(hOpMHUPOBAHHOCTh, YMEHUN COOJIOAATh MpaBUjIa TMOJH30BAHUS XUMHUYECKOU
OCY/I0H 1 J1abopaTOPHBIM 000PYIOBAHHEM, a TAKKE IPaBHIIa OOpaIeHUs C BEIIECTBAMH
B COOTBETCTBUU C MHCTPYKIIUSIMHU 110 BHITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTIBITOB;

c(OpMHUPOBAHHOCT, ~ YMEHHM  IUIAHUPOBATb W BBIIOJHATH  XUMHUYECKUN
AKCIIEPUMEHT (pa3yioKEeHHE TEPOKCHIAa BOJOpPOJAa B TMPUCYTCTBUU KaTalu3aTropa,
OTIPEJICIICHUE CPENIbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCAJIHLHOTO WHIMKATOPA,
BIUSTHUE PA3IUYHBIX ()aKTOPOB HA CKOPOCTh XMMHUUYECKOW PEAKIIMH, PEAKIIMH HOHHOTO
oOMeHa, KaUeCTBCHHBIC PEaKIIUU Ha CyIb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHWUSI, pEIIEHUE SKCTIEPUMEHTAIIBHBIX 33/1a4 110 TeMaM «MeTtamis» u «HemeTamnsny)
B COOTBETCTBHH C MTPaBUIIAMH TEXHUKHA OE30MACHOCTH MPHU OOPAIICHUH C BEIECTBAMU U
nabopaTOpHBIM  O0OpYIOBAaHWEM,  TPENCTABIATH  PE3yJAbTaThl  XUMHYECKOTO
sKcriepuMeHTa B GOpMe  3amuCH  YpaBHEHUH  COOTBETCTBYIONIMX  PEAKIIAN
1 (hOpPMYITMPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh  YMEHUH  KPUTHUYECKH  AHATU3UPOBATH  XUMHUYECKYIO
uHOpMAIMIO, TIONy9aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpPEeICcTBa  MacCOBOU
KOMMYHUKaIM, IHTepHET U ApyTHX);

c(hOpMHPOBAHHOCTh YMEHHH COOIOAATH MPAaBHUIIA IKOJIOTHUECKH IEIeCO00pa3HOTO
MOBEACHUS B OBITY UM TPYMOBOH NEATETLHOCTH B IEJISIX COXPAHEHHS CBOETO 3I0POBBS
U OKPY’KAIoIIEH NPUPOJHON Cpedbl, OCO3HABATH OMACHOCTh BO3JCUCTBUSA HA YKUBBIC



OpPTaHU3MBI OMPEEICHHBIX BEIIECTB, MOHUMas cMbica nokazatens [I/IK, mosicusaTh Ha
npuMepax crocoObl YMEHBIIEHUS M TPEIOTBPAIICHHUS WX BPEAHOTO BO3ACUCTBUS Ha
OpTaHU3M YEJIOBEKa;

s OOYyYaroIUXCsl C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHHE
OPUMEHATH 3HAaHHWA 00 OCHOBHBIX JIOCTYIHBIX METO/JaX TIO3HAHHUS BEIIECTB
U XUMUYECKHUX SBIICHUI;

JUISL CJICTIBIX M CIA0OBUIAIIUX OOYYaIOIMUXCA: YMEHHE HCIOJIb30BaTh peabedHO-
TOUEYHYIO cucTeMy 00o3Hauenuit JI. bpaiins ais 3anucu xumuueckux Gopmyi.



4. TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KomnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aenoB U TEM [IporpammHoe conepxanue
n/n 4acoB 00y4aroIuXxcs

yqe6H0r0 nmpeamMeTa

Pa3nen 1. TeopeTudyeckne 0CHOBBI OPraHMYeCcKOM XUMUH

11

IIpenmer
OpraHUYEeCKOU XUMUHU.
Teopus cTpoenus
OpraHUYECKHUX
COE€IUHECHUN

A.M. bytnepona

3

[Ipenmer opraHM4eCKON XUMHUM:

€€ BOBHUKHOBEHUE, Pa3BUTHE

Y 3HAYEHHUE B MOJYYEHUH HOBBIX
BEILECTB U MAaTE€pUAJOB.

Teopust cTpoeHHsT OPraHUYECKUX
coenqunenuit A.M. bytieposa,

€€ OCHOBHBIE I10JI0KEHUS.
CtpykTypHBIe (hOPMYIIBI OPraHUYECKUX
BellecTs. ['omouorus, nzoMepus.
XUMHYECKast CBA3b B OPraHUYECKUX
COCIMHEHUSX: KPATHBIE CBSA3H,

G- U T-CBSI3HU.

[IpencraBnenue o KiIacCU(PpUKAIUU
OPraHUYECKHUX BEIIECTB.
HomMmenkitatypa opranndeckux
COeMHEHUH (CUCTEMaTHYeCKas )

Y TPUBHAJIBHBIC HA3BaHUS BAXKHEUIIINX
IIPEACTABUTEIIEH KIIACCOB OPTaHUYECKUX
BEILIECTB.

PackpbiBaTh CMBICI U3y4aeMBbIX
MOHSATUH (BBISBIIATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIMBATh UX
B3aUMOCBS3b.

[IpuMeHsITh OJI0KEHUS TEOPUH
CTPOEHHS OPraHUYECKHUX BELIECTB

A. M. bytiepoBa 17151 00bICHEHUS
3aBUCHUMOCTH CBOWCTB BEIIECTB OT UX
COCTaBa U CTPOCHHUSL.

Hcnonp30BaTh XUMHUYECKYIO CUMBOJIUKY
JUISl COCTABJIEHUSI MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAIEHHOH) (hOpMYJT OPTraHHUECKUX
BEILIECTB.

OnpenensiTe BUIbl XUMUUYECKOH CBSI3U
(onMHApHBIE, KPATHBIE) B OPraHUYECKUX
COCIMHECHMSIX.

PackpbIBaTh posb OPraHUYECKON XUMHUHU
B IIPUPOJIE, XapaKTepHU30BATh €€




IKcrepuMeHTATbHbIE METOAbI
U3YyYeHHsl BelleCTB M UX NMpeBpalleHuii:
e JleMOHCTpanuu:

— O3HAKOMJIEHHE C 00pa3lamu
OpPraHUYECKUX BEIIECTB  MaTepUaIaMu
Ha WX OCHOBE;

— OIIBITHI TIO TTPEBPAIIICHUIO
OpraHUYECKHUX BEIICCTB IPU HarpeBaHUHU
(r1aByieHue, 0OyTJIMBAaHUE U TOPEHUE).

e JlaGopaTopHBIE OIBITHI:

— MOJICIIMPOBAHUE MOJICKYIT
OpPraHUYECKUX BEIIECTB

3HAY€HHUE B )KU3HH YEIOBEKA,
WJUTIOCTPUPOBATH CBSI3b C APYTHMHU
HayKaMH.

HaOmronats 1 onuceIiBaTh
JEMOHCTPAIMOHHBIC OTIBITHI; IPOBOAUTH
Y ONKMCHIBATH JJAOOPATOPHBIC OIBITHI

U TIPaKTHYECKUE pabOThI

Uroro no pazneny

Pazjien 2. YriieBoaopoabl

2.1 | llpenenbHbIe AJIKaHBI: COCTaB U CTPOCHHUE,
YTJIEBOIOPOJIBI — FOMOJIOTUYECKUM psiA. MeTaH u 3TaH —
aJIKaHbI IpOCTEHIINE TPEACTABUTENN aJTKAHOB!

COCTaB, XMMHUYECKOE CTPOEHUE,
dbu3nueckre 1 XuMUYECKUe CBOMCTBA
(peakuuu 3aMEeUIEHUs U TOPEHUS),
HAXOXKJICHHE B IPUPOJIE, TOITYyUEHUE
U IPUMEHEHUE

2.2 | HenpenenbHbie AJIKEHBI: COCTaB U CTPOCHHUE,
YTJIE€BOAOPOBI: TOMOJIOTUYECKUU PsAll. DTUIICH —

aJIKCHBI, aJIKAJIUCHBI,
aJIKMHBI

MPOCTEUIIINN MTPEJICTABUTEIND AJIKEHOB!
COCTaB, XMMHUYECKOE CTPOEHHUE,
dbu3nYecKre U XUMUYECKUE CBONCTBRA

PackpsIBaTh CMBICIT N3y4aE€MBbIX
MOHATUH (BBISIBISATH UX XapaKTEPHBIE
MIPU3HAKHU ), yCTAHABIUBATh UX
B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIHNE MMOHATHUS

IIPU OIIMCAHUH COCTaBa, CTPOCHUS

Y MIPEBPAIECHUNA OPraHUYEeCKUX
COCIMHECHUM.

Hcnonp30BaTh XUMHUUYECKYIO CHMBOJIUKY
JUISl COCTaBJIEHUS MOJIEKYJIIPHBIX

U CTPYKTYPHBIX (pa3BepHYTOMH,
COKpanieHHOo#) (hopMyJ1 OpraHUuYECKUX
BEILIECTB.




(peakuuu ruApUpPOBAHHUS,
rajoreHUupOBaHUsl, TUIpATAIIUH,
OKHUCIICHUSI ¥ TIOJIUMEPU3AIIH )
HAXO0XJICHHUE B PUPOJIE, TOTyUCHHE
U TIPUMEHEHHE.

Ankanuensl: Oytaauen-1,3

U MeTunoyTaaueH-1,3, Xumudeckoe
CTPOCHHE, PEaKIIHs TOJTUMEpPHU3aIluH,
npUMeHeHHe (151 CUHTe3a
MPUPOTHOTO U CUHTETHYECKOTO
Kay4dyKa U PE3UHBI).

AJKHHBI: COCTaB U OCOOEHHOCTH
CTPOCHHMS, TOMOJIOTUYECKHUH PSIJI.
ALIETUJIEH — IPOCTEUIIU I
IpeACTaBUTEIb AIKHHOB: COCTAB,
XUMHUYECKOE CTPOCHHE, (GU3NIECKHE
U XUMUYECKHE CBOMCTBA (peaKIiuu
TUAPHUPOBAHMS, TAIOTCHUPOBAHUA,
TUApATAIIUU TOPEHUS ), HAXO0XKIECHUE
B IIPUPOJIE, TOJTyUYCHUE U TPUMEHEHUE

2.3

ApomaTtuueckue
YTIE€BOAOPOBI

ApeHBbI: OEH30J1 ¥ TOJIYOJI, COCTaB,
XUMHYECKOE CTPOCHHUE MOJICKYII,
bU3UIECKUE U XUMUUECKHE CBOMCTBA
(peakiuy rajJoreHupOBaHMS

¥ HUTPOBAHUSA), TTOTYICHUE

U IpuMeHeHne. Bimsaue 6en3omna

VYcranaBnuBaTh NPUHAIEKHOCTh
BEILIECTB K OMPEACICHHOMY KJIacCy
YTJIEBOJOPOJIOB MO COCTABY

U CTPOCHHUIO, HA3bIBATh UX

M0 CUCTEeMAaTHUYE€CKOM HOMEHKJIATYPE;
MPUBOAUTH TPUBUAJILHBIC Ha3BAHUS
OTJICNIbHBIX MPE/ICTaBUTEEH
YTJIEBOAOPOIOB.

OrnpeaensiTh BUABI XUMUYECKON CBS3U
B MOJIEKYJIaX yTIE€BOI0OPOIOB;
XapaKTepU30BaTh 3aBUCUMOCTD
PEaKIIMOHHOM CITIOCOOHOCTH
YTJIEBOJOPOJIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3U.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
MpUMEHEHHE, PU3NIECKUE

1 XUMHUYECKHUE CBOMCTBA, BayKHEHIIINE
CIIOCOOBI TTOTYYEHHUS TUITUIHBIX
MPEJICTAaBUTENCH pa3IMYHbBIX KJIACCOB
YTJIEBOJIOPOIOB (ME€TaHa, 3TaHa,
ATUIJICHA, alleTUJIeHa, OyTaauena -1,3,
OeH30J1a, TOJIyoJIa).

BBISIBIIATE TEHETUUECKYIO CBSI3b MEXKIY
YIJIEBOJOPOJIaMH U MOJTBEPKAATh €€
HaJIMYHUe YpaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMHUUECKUX




Ha OpraHu3M 4yesoBeka. ['eneTnyeckas
CBA3b YIJIEBOJIOPO/IOB

2.4

IIpuponnsie
HCTOYHHKH
YIJIEBOIOPO/IOB U UX
nepepaboTka

[Ipupoansiii ras. [lomytHbie HedTAHBIE
ra3pl. HeTh 1 ee mpoucxoxaeHue.
Cnoco0bl nepepaboTku HEPTH:
NeperoHkKa, KPeKUHT (TepMHUUYECKUM,
katanuTudeckuil). IIpoaykTol
nepepaboTku HepTH, UX TPUMEHEHHE
B IIPOMBIIIJICHHOCTH U B OBITY.
KaMeHHbI1 yromip 1 IpoIyKThI €ro
nepepadboTKU.

JKCNEePUMEHTATIbHbIC METOABI
H3y4YEHHUs BellecTB

U UX NpeBpallleHH:

e JleMOHCTpanuu:

— kosutekuuu «HepTb» u «YTosby;
— BuUJeo(parmeHT «Bynkanuzanus
PE3UHBD).

e JlaGopaTopHBIE OIBITHI:

— Ka4yeCTBEHHOE OIIPEJEIICHUE
yIIepoa ¥ BOAOPOAA B OPraHUUECKUX
BEILIECTBAX;

— O3HAKOMJICHHE C 00pa3amMu
IJIaCTMACC, Kay4yKOB U PE3UHBI;

— MOJCJIMPOBAHUE MOJIEKYJ
YTIIEBOJOPOJIOB U
raJgoreHONpPOU3BOIHBIX.

PEAKLMH C UCTIOIb30BAaHUEM
CTPYKTYPHBIX (POPMYII.
XapakTepu3oBaTb UCTOUYHUKHU
YIIEBOAOPOIHOTO ChIpbs (HEPTH,
IPUPOAHBIN T'a3, yroiib), CHOCOOBI UX
nepepaboTKU U MPAaKTHYECKOE
NpUMEHEHHUE MOTy4aeMbIX MPOTYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl TIO3HAHUS — MPOBECHUE,
HAO0JII0/ICHUE U ONTUCAHUE XUMUYECKOTO
AKCIIEpUMEHTA (J1a00paTOPHBIE OMBITHI
U TIpaKTHYeCcKue padoThl).

CrnenoBathb npaBuiiaMm 6€30MacHON
paboTHI B TabOpaTOpun

IIPU UCIIOJIb30BAHUY XUMUYECKOM
NOCYZbl U 000PYIOBaHUS, a TAKKe
paBUJIaM OOpaIlleHUs ¢ BeIeCTBAMHU
B COOTBETCTBUU C UHCTPYKLHSIMU
BBITIOJTHEHHUS TA00OPATOPHBIX OTBITOB
Y PAKTHUYECKUX paldOT IO MOJIYYEHHIO
Y U3YYECHHIO OPraHUYECKUX BEIIECTB.
[IpencraBiATh pe3yabTaThl
HKCHEPUMEHTA B popMe 3aIlucu
YPaBHEHU COOTBETCTBYIOIIUX PEAKIIAM
Y JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[TpOoBOIUTE BBIYMCIIECHUS

JUTSL OIIPEIENIEHUS] MOJIEKYJISIPHOM




e [IpakTuueckue pabOThI:

Ne 1. Tlonyuyenue 3TunIEHA U U3YUEHUE
€ro CBOMCTB.

e PacueTrHble 3a1a4u:

— ONIPEAEICHUE MOJIEKYIIIPHOU
(bopMyIIbl OPraHUYECKOT O BellleCTBa

110 MacCOBBIM JOJIIM aTOMOB
XUMHUYECKHUX JIEMEHTOB;

— PpacueThl 10 YPAaBHEHUIO XUMUYECKON
peakuuu

(GbopMyJbl OpraHUYECKOro BEIECTBa,
10 YPAaBHEHHUIO XUMUYECKON peaKI1Hy.
CaMocCTOATENBHO TUIAHUPOBATH

Y OCYIIECTBIIATH CBOIO [T03HABATENIbHYIO
JeSATENbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B IPYIIOBON yueOHOM
JeSITEIIbHOCTH

Uroro no pazgeny
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Paznen 3. Kuciopoaconepixka

e OPraHn4e€CKue COCAMHCHUSA

3.1

Crouptsl. Denon

3

[IpenenbHbIE OTHOATOMHBIE CTIUPTHI:
METAHOJI ¥ DTAHOJI, XMMHUYECKOE
CTpoeHHE, (PU3NUECKUE U XUMUYECKHE
CBOICTBA (pEaKIUMU C AaKTUBHBIMU
MeTaJJIaMH, TaJOT€HOBOAOPOIaMH,
ropeHue), npumenenue. Bogopoanas
CBA3b. OU3HOIOTHUECKOE IEHCTBHE
METAHOJIa U 3TAHOJIa HA OPTaHU3M
YeJI0BeKa.

MHOroaToOMHBIE COUPTHI: STHUJICHTJIUKOJIb
Y TJIULEPUH, XUMAYECKOE CTPOCHUE,
(bU3UIECKHEe ¥ XUMHUYECKHAE CBOMCTBA
(B3aMMOJICUCTBUE CO IICIOUYHBIMU
METaJIlaMH, Ka4€CTBEHHAsI PEaKIIHs
Ha MHOTOAQTOMHBIE CITUPTHI).

PackpsIBaTh CMBICT N3y4aE€MBbIX
MOHATHUH (BBISIBISATH UX XapaKTEpHbIE
MIPU3HAKHU ), YCTAHABIMBATh UX
B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIHNE MMOHATHUS

IIPU OIIMCAHUH COCTaBa, CTPOCHUS

Y MIPEBPALLECHUN OPTaHUYECKUX
COCITMHECHUM.

Hcnonp30BaTh XUMHUUYECKYIO CHMBOJIUKY
JUISL COCTABJIEHUS MOJIEKYJIIPHBIX

U CTPYKTYPHBIX (pa3BEepHYTOMH,
COKpanieHHO#) (hopMyJ1 OpraHUuYECKUX
BEILIECTB.

VYcraHaBnMBaTh NPUHAATIEHKHOCTD
BEILIECTB K OINPEICIICHHOMY KJIacCy




DuU3N0IOrNYeCcKOoe IeUCTBUE

Ha OpraHu3Mm venoBeka. [Ipumenenne
TIIMIEPUHA U DTUIICHTITUKOJIA.
®enoi. CTpoeHHE MOJIEKYJIbI,
¢u3nYecKue U XUMHYECKHUE CBOWCTBA
¢denona. TokcuyHOCTh (peHONA, €ro
duznonornyeckoe eHCTBUE

Ha OpraHu3M udesoBeka. [Ipumenenue
dbenomna

3.2

Anbaerubl.
KapOoHOBBIE KUCTTOTHI.
CnosxHble 2Qupbl

Anpaeruibl: opMabIeT /T

¥ alleTaIbJICTH ], XHMHUYECKOE
cTpoeHue, PU3NIECKUE U XUMUICCKUE
CBOIiCTBA (peaKIMH OKUCIICHUS

Y BOCCTAHOBJICHUSI, KAUECTBEHHBIC
peaxIum), MoIyIeHre

Y TIpUMEHCHUE.

OaHOOCHOBHBIE MTpeIETbHBIC
KapOOHOBBIE KUCIIOTHI: YKCYCHAsI
KHCJIOTa, XAMUYECKOE CTPOCHHE,
dbu3nuecKkre 1 XUMUYECKHE CBOMCTBA
(oOmIMe cBOWCTBA KUCIIOT, PEAKITUS
aTepuduKaImm), MoTydeHue

u npuMeHeHue. CteapuHoBas

Y OJIEMHOBASI KUCIIOTHI KaK
MIPEICTAaBUTEIN BHICIITUX KaPOOHOBBIX
KHCIIOT.

Mpbuta Kak COJH BBICIITUX KapOOHOBBIX

10 COCTAaBY Ml CTPOCHHIO, HA3bIBATh UX
10 CHCTEMAaTHYECKOW HOMEHKJIIATYPE;
MPUBOJIUTH TPUBUATBHBIC Ha3BaHUS
OTIEIBHBIX TPEICTABUTEIICH
KUCIIOPOACOAEPKAIMX COCTUHEHUN.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
pUMCHEHHUE, PU3HUECKHE

U XUMUYECKHE CBOMCTBA, BAXKHEHIITHEC
CTIIOCOOBI MOTYYCHUST TUITUIHBIX
MPEICTaBUTEIICH Pa3TUNYHBIX KJIaCCOB
KHCIIOPOCOICPIKAIINX COCTMHEHUN
(MeTaHOa, 3TaHOA, TIUIEPHHA,
dbenona, hpopmanabaeruaa,
aleTalIbJIeru/1a, YKCYCHOM KUCIIOTHI,
TJIIOKO3BI, Caxapo3bl, Kpaxmaia,
LEJUTIOJIO3b1 ); BBISABIISITH T€HETUYECKYIO
CBSI3b MEXK]Iy HUMU U MOJTBEPKIATh €€
HaJIN4YUe YpaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX
PEAKIMI C UCIIOJIb30BAHUEM
CTPYKTYPHBIX (POPMYII.

OnuceiBaTh COCTAaB, XUMUIECKOE
CTpPOCHUE U IPUMEHEHHUE KUPOB,
XapaKTepU30BaTh UX 3HAUCHHE

JUTST YKU3HEIEATETHHOCTA OPTaHU3MOB.
Oco3HaBaTh OMAaCHOCTH BO3JICUCTBUS
Ha )KUBBIC OPTaHU3MBI OTIPEIETICHHBIX




KHCJIOT, MX MOIOILEE JCHUCTBUE.
Cnoxuble 2(hUpbI KaKk TPOU3BOTHEIE
KapOOHOBBIX KUCIIOT.

IMaaponus cnokHBIX 3PUPOB.

Kupbl Kak TPOU3BOAHbBIE TIIUIEPUHA
U BBICIIUX KapOOHOBBIX KUCIIOT.
I'maponus xupos

3.3

YrieBoabl

VYreBobl: cOCTaB, KiiacCupUKaIus
yTIeBOJI0B (MOHO-, JIH-

U mosicaxapubl). ['moko3a —
MPOCTENIIUN MOHOCAXapHI:
0COOCHHOCTH CTPOCHHS MOJIEKYJIbI,
dbu3nueckre 1 XUMUYECKHEe CBOMCTBA
IJIIOKO3BI (B3aUMOJICHCTBHE

¢ ruapokcuaom meau(ll), okucnenue
aMMHUaYHBIM PACTBOPOM OKCHJIA
cepe6pa(l), BoccTaHoBIeHHE, OpOKEHIE
TJIFOKO3bI ), HAXOXK/IEHHE B IPUPOIE,
PUMEHEHHE TITI0KO03bI, OMOIOTHYECKast
POJIb B )KU3HEIESITEIbHOCTH OpraHru3Ma
yenoBeka. PorocunTes. Opykro3a Kak
U30MEp IIHOKO3BI.

Caxapo3a — mpeiCTaBUTEIb
JCaxapyuaoB, THIPOJIU3 Caxapo3bl,
HAXOXKJICHHE B IPUPO/JIC U MPUMEHEHUE.
Kpaxman u 1entono3a Kak mpupoaHbIe
MOJIMMEPBL: CTPOCHUE Kpaxmalia

OpPTaHUYECKUX BEIIECTB, MOSCHATH
Ha TIPUMEPax CIocoO0bl YMEHBIICHHUS

Y TIPEJIOTBPAILICHHUS UX BPETHOTO
BO3/ICHCTBHSI HA OPTaHU3M YEIIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI TTO3HAHUS — TTPOBEJICHHE,
HaOJI0/IEHNE U ONICAHNE XUMUYECKOTO
IKCIIEpUMEHTA (J1a00PaTOPHBIE OMBITHI
U IpaKTHYeCcKue padoThl).

CrnenoBaTh paBUiiaM O€301TaCHOM
paboTel B TabopaTopuu

IIPU UCTIOJTb30BAHUY XUMUYECKOU
HOCY/Ibl U 00OPYJOBAHMSI, @ TAKXKe
IpaBUjIaM OOpPAIEHHS C BELLIECTBAMU

B COOTBETCTBUH C HHCTPYKLHUSAMU
BBINOJIHEHUS TaOOPATOPHBIX OIBITOB

U MIPaKTUYECKUX paboT I10 MOJIyYEHUIO
Y U3yYEHUIO0 OPIraHUYECKUX BEILECTB.
[IpencraBnaTh pe3ynbTaThl
HKCHEPUMEHTA B popMe 3aIlucu
YPaBHEHUN COOTBETCTBYIOIIUX PEAKIIHAM
U JIeJIaTh BBIBOJIBI HA X OCHOBE.
[TpoBOAUTH BBIYUCIICHUS

JUIS. OIPEICIICHUS] MOJICKYJIIPHON
(dbopMyIBl OpraHUYECKOr0 BEIIECTBA,
10 YPaBHEHHUIO XUMHUECKON peaKkiuu.
CaMOCTOSITEIbHO TUIaHUPOBATH




U 1EJUTIONIO3BI, (PU3nYecKue

Y XMMHUYECKHE CBOMCTBA Kpaxmasna
(TUapoN3, KaueCTBEHHAS PEaKITUs
C HOJIOM).

IKcnepuMeHTATbHbIE METOAbI

U3y4YeHHsI BelIeCTB U UX MPeBpallleHHii:

e JlaGopaTopHBIE OMBITHI:

— TOPEHHE CITUPTOB;

— B3aMMOJICHCTBUE TIIUICPUHA

¢ ruapokcugom meau(ll);

— KaQ4eCTBCHHBIC PEAKITUH aJIbJICTHU/IOB
(OKHCIIEeHNe aMMHUAYHBIM PACTBOPOM
okcuja cepedpa v TUAPOKCUIOM
menu(ll));

— B3aUMOJICHCTBUE Kpaxmalia C HOAOM.
e [IpakTnueckue paboOTHI:

Ne 2. CgoiicTBa pacTBOpa yKCyCHOMU
KHUCTIOTHI.

e PacuerHble 3a1a4u:

— ONpPEAETICHUE MOJIEKYJISIPHOU
(bopMyIIBI OPraHUYECKOTO BEIIECTBA
10 MAaCCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX PJIEMEHTOB H 110 Macce
(00BemMy) MPOYKTOB CrOpaHus;

— pacyeThl 0 YPaBHEHUIO XUMHUYECKOM
peakuuu

Y OCYILIECTBIIATH CBOIO [T03HABATENIBHYIO
JeSATENbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON yuyeOHOM
JeSITEIIbHOCTH

Hroro no pazpeny
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Pa3nen 4. A3zorcoaep:kamue opraHu4ecKue coe{MHeHust

4.1 | AMUHBIL.
AMWHOKUCIOTHI.
benxn

3

AMMHBI: METWJIAMHUH — IPOCTEUIINN
MPECTABUTENb AMUHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, (PU3UIECKUE

U XUMUYECKHE CBOMCTBA (peakiiuu

C KUCJIOTaMU Y TOPEHHUS ), HAXO0XKICHUE

B NIpUPOJIe. AMUHOKHUCIIOTHI KaK
aM@oTepHbIEe OPraHNYECKUE COCTUHEHUSI.
dOu3NUeCcKUe ¥ XUMHYECKHUE CBOMCTBA
AMUHOKHCJIOT (Ha MPUMEPE TIIUINHA).
buonornueckoe 3HaueHNE aMUHOKHCIIOT.
CuHTE3 TIENITH/IOB.

benku kak mpupoIHBIE TTOJIUMEPHI.
[lepBuuHas, BTOpU4Has U TPETUYHAS
CTPYKTypa O0elKkoB. XUMHUUYECKHE
CBOMCTBa OCJIKOB: THAPOIIU3,
JICHATypalusi, KAYeCTBEHHBIE PEAKIIUN
Ha OEJIKH.

JKCIepUMEHTAJIbHbIE METOIbI
U3y4YEeHHUS BeLEeCTB M UX MPeBPaIleHU
e JleMOHCTpanuu:

— JieHaTypamus OCJIKOB MPU HarpeBaHUU;
— I[BETHBIC PEAKIIUH OCIIKOB

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUH (BBISIBIISIT UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIUBATh UX
B3aHMMOCBS3b, HCII0JIb30BaTh
COOTBETCTBYIOIINE MOHSTHUS

MIPY ONKMCAHUM COCTaBa, CTPOCHUS

U TIpEBpaIeHU OPraHNYEeCKUX
COCIUHECHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUJISL COCTABJICHUSI MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEepHYTOM,
COKpaIeHHO#) (GopMyJT OpraHuIECKUX
BEIIIECTB.

OnpenensTe NPUHAIICAKHOCTD BEILIECTB
K ONPEICJICHHOMY KJIaCCy MO COCTaBYy
Y CTPOCHUIO, HA3BIBATh UX

10 CUCTEMATHUYECKON HOMEHKJIATYpE;
MIPUBOJINTH TPUBHAIBHBIC HA3BaAHUS
OTJICJIbHBIX MPEACTABUTEIICH.
XapaKkTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHne, PU3NIECKUe U
XHMHUYECKHE CBOMCTBA, BaXKHEHIIIHE
CIOCOOBI MOJTYYCHHS TUITMYHBIX
MPEICTABUTEIICH a30TCOIepKAITAX
COCIMHECHUM (METUIaMHUHA, TJIUIINHA,
OCKOB).




OnuceiBaTh COCTAB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; OSICHATh
Ha IpUMepax 3HaueHue OEJIKOB

JUIsL OpraHU3Ma 4YeJIOBeKa.
Hcrionp30BaTh €CTECTBEHHO-HAYYHBIC
METO/1bl TO3HAHUS — HAOJI01aTh

Y OIIMCBHIBATh IEMOHCTPALMOHHBIN
DKCIIEPUMEHT.

CamoCTOATENBHO IUNIAHUPOBATH U
OCYILIECTBJIATH CBOO II03HABATEIIBHYIO
JEATENIbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B IPYIIOBON yueOHOM
JEATEIbHOCTH

Utor

0 IO pa3erny

3

Pa3znes. 5. BbicOKOMOJIeKyJIIpHbIE COeINHEHNSI

5.1

IlmacTmaccel.
Kayuyku. Boiokna

2

OCHOBHBIE TOHATHUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COETUHEHUI:
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MMOJTUMEpPU3ALUU, CPETHSS
MoJsieKyssipHast Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUN — MMOJMMEPU3ALUs U
ITOJIMKOHICHCAIUSL.

[InacTtmacchl (MOJIMATUIIEH,
MOJIMIPONUIICH, MTOTUBUHUIXIIOPH]I,
nonuctupon). HatypanbHbiii

Y CHHTETUYECKUE KaydyKH

Bnagers n3ydaeMbIMU XUMUYECKHUMU
MOHSATUAMU: PACKPBIBATH CMBICII
M3Y4YaeMbIX MOHATHI U IPUMEHSTH 3TH
MOHATHUSA MPU ONTMCAHUM COCTaBA

Y CTPOCHUS BBICOKOMOJIEKYJISIPHBIX
OPraHUYECKUX BELIECTB,

TUTs1 OOBSICHEHUSI OT/IETTLHBIX (PAKTOB

Y SIBJICHUU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUTSI COCTaBJICHUS CTPYKTYPHBIX (hOpMyI
BEILIECTB U YPABHEHHUM pPEaKIUi
MOJIMMEPHU3ALINH U TTOJTMKOHAEHCAIUY.




(OyTanMeHOBBIH, XJIOPOIIPEHOBBIN

U U30IpEeHOBbIN). BosiokHa:
HaTypaJIbHbIC (XJIOTOK, IIEPCTh, IIEJK),
HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,
BHCKO03a), CHHTETHUECKHUE (KalpoH

1 JJaBCaH).

JKCcNepUMeEHTAIbHbIE METObI
HU3y4YeHHUs BelleCTB M X NMpeBpaleHMii:
e JleMOHCTpanuu:

— 03HaKOMJICHHE ¢ oOpasramu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IacTMace, KayqyKoB

OnuceBaTh COCTAB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
Han0oJiee pacpOCTPAaHEHHBIX BUIOB
IJIaCTMACC, BOJIOKOH; IPUMEHEHUE

B PA3JINYHBIX OTPACIAX.
Hcrionp30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — HAOII01aTh

Y OIIMCBHIBATh IEMOHCTPALMOHHBIN
DKCIIEPUMEHT

Uroro no pazneny

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KJIACC

HaumenoBanue
pa3ziesioB U TeM
y4eOHOro mpemMeTa

No
i\t

KomnnuectBo
YacoB

IIporpammHoOe conepxanue

OCHOBHBIC BUBI ICATCITLHOCTH
oOy4Jaronuxcs

Pa3nen 1. TeopeTuueckne OCHOBBI XMMUH

1.1 | CtpoeHue aTOMOB.
[Tepunognueckuii
3aKOH U
[Tepunoanueckas
CHUCTEMa XUMUYECKUX
AJIEMEHTOB

JI.. MenneneeBa

3

XumMmuueckui ssieMenT. Atom. CocTaB
aToMa, U30TOMbI. DJIEKTPOHHAS
000J104Ka. JHEPreTUYECKUE YPOBHH,
MOJYPOBHU. ATOMHBIE OpOUTAIIH,

S-, p-, d-, f-anemenTel. OcobeHHOCTH
pacrpeiesIeHUsl JICKTPOHOB

0 OPOUTAISIM B aTOMaX MaJIbIX

1 OOJIBIITUX MEPUOI0B. DIIEKTPOHHAS
KOH(UTYypaIys aToMOB.
[lepnoauueckuii 3aKOH

u HepI/IOI[I/ILIGCKaH CUCTEMA XUMHNUYCCKUX

sanemenToB JI. . Menpaeneena.
CBs3b IEPUOIUYECKOTO 3aKOHA

u [leppognyueckor CUCTEMbI XUMHYECKUX

AJIEMEHTOB C COBPEMEHHOM TEOpHUEHN
CTPOEHHMS ATOMOB. 3aKOHOMEPHOCTH
VU3MEHEHUS CBOMCTB XUMHYECKUX

AIIEMEHTOB ¥ 00pa3yeMbIX UMU IMPOCTHIX

" CJIOJKHBIX BCHICCTB I1I0 I'pYIIIIaM

" IICpUoaam. 3HaucHNE MNEPpUOIUICCKOIO

3aKOHAa U CUCTCEMbI XUMHNYCCKHNX

PackpbiBaTh CMBICI U3y4aeMBbIX
MOHSATUH (BBISBIIATh UX XapaKTEepPHbIC
MIPU3HAKH ), YCTAHABINBATh UX
B3aUMOCBSI3b.

PackpsIBaTh CMBICI IEPUOUUECKOTO
3akoHa JI. . Mennaeneena

U ICMOHCTPUPOBATD €TI0
CHUCTEMATHU3UPYIOIIYIO,
OOBSICHUTEHHYIO ¥ IIPOTHOCTUYECKYIO
GbyHKIHIH.

XapakTepu30BaTh AJICKTPOHHOE
CTPOCHHE aTOMOB XMMHUYECKUX
a1eMeHTOB 1-4 nepruo 0B, NCTIOJb3Ys
HOHATHUA S-, P-, 0-27EKTPOHHBIC
opOUTaIIH, SHEPTETUIECKUE YPOBHHU.
OOBICHATH 32aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHUUECKUX
3JIEMEHTOB U UX COCIMHEHHUI

0 TIEpUoAaM U rpynmnam
[Teprnoanyeckoit CHCTEMBI

J1. . MenneneeBa




aneMmeHToB /.M. Menneneena

B Pa3BUTUU HAYKHU.
JKCIepUMEHTAIbHbIE METOAbI
U3y4YeHHsI BelIeCTB U UX MPeBpallleHUii:
e JleMoHCTpanuu:

Buast Tabnun «llepuonnueckas

CHUCTEMa XMMHUUYECKHUX AJIEMEHTOB

JI.1. MenpaeneeBa»

1.2

CrtpoeHue BemecTsa.
MHoroobpasue
BEIIIECTB

Ctpoenue BeliecTBa. XUMUAUYECKasl CBA3b.
Busl (koBaneHTHas HEMOJISIpHAS

Y TIOJISIpHAsi, MOHHAsA, METAJUITMYECKAas )

Y MEXaHU3MbI 00pa30BaHMS XUMHUUECKOMN
CBsI3U (OOMEHHBIN U TOHOPHO-
aKIEenTopHbIi). BogopoaHas cBs3b.
BaneHTHOCTS.
DIIEKTPOOTpUIIATENIHbHOCTh. CTENIEHD
okucneHus. KaTHOHBI M aHUOHBI.
BemmecTBa MosieKyIsspHOTO

Y HEMOJIEKYJISIPHOTO CTPOCHHUSI.

3aKOH OCTOSIHCTBA COCTaBa BEILECTRA.
THunbl KPUCTAIITUYECKUX PEIIETOK

Y CBOMCTBA BEIIECTB.

[IoHATHE O AUCTIEPCHBIX CUCTEMAX.
Hctunnable pacTBOphl. KosnuecTBEHHBIE
XapaKTEPUCTUKU PACTBOPOB (MaccoBast
JIOJIsl BEIIECTBA B PacTBOPE).
Knaccudukanus HeopraHuueckux

PackpriBaTh CMBICT U3y4aeMbIX
MOHSATUHN (BBIJETSATh UX XapaKTEePHbIE
MIPU3HAKW ) U IPUMEHSITH OTH TTOHSATHUS
MIPU OTMMCAHUU COCTaBa M CTPOCHUSI
BEIIECTB, JUIs1 OOBSICHEHUS OTEIIbHBIX
(haKTOB M SBJICHUM.

OnpenensTh BUIAbI XUMUYECKOU CBSI3U
(KOBaJICHTHOM, MIOHHOM,
METANIMYECKOM, BOAOPOIHOM)

B COCIMHEHUSIX; TUI KPUCTAJIINYECKOM
pEIIETKA KOHKPETHOTO BEIIECTRA.
OnpeniensaTh BaJICHTHOCTh U CTETICHD
OKHCJICHUSI XUMHYCCKHX DJICMCHTOB

B COCJIMHEHUSX Pa3IMYHOIO COCTaBa.
[TpoBOIUTH BHIUMCIICHUS

C MCIIOJIb30BAHHUEM MOHSATHS «MaccoBas
JIOJIsl BEIIECTBA B PaCTBOPEY.

BrnaneTs nzydyaeMbIMU XUMAYECKUMHU
MTOHATHSMU.




coequHenuii. Homenkiarypa
HEOPraHMYECKUX BEILECTB.
JKCIepUMEHTAIbHbIE METOAbI
U3y4YeHHsI BelIeCTB U UX MPeBpallleHUii:
e JleMoHCTpanuu:

— MOJIENY KPUCTAJUIMYECKUX PELIETOK.

e PacueTHbIe 3a/1a4n:

— pacyeTsl C UCTOJIb30BAHUEM MTOHATHS
«MaccoBas 10J151 paCTBOPEHHOTO
BEILECTBA»

1.3

XUMHUYECKHE
peakuuu

Xumuueckast peakius. Knaccudpukarus
XHUMHYECKUX PEaKITUi B HCOPTaHMIECKOM
U OPraHUYeCKOW XUMUU. 3aKOH
COXpaHEHUS MACChI BEIIECTB; 3aKOH
COXpaHEHUS U NPEBPAIECHUS SHEPTUU
IPU XUMUYECKUX PEaAKIUIX.

CKOpOCTh peakiiuu, €€ 3aBUCUMOCTh

OT Pa3IMYHBIX (PAKTOPOB.

OO0patumble peakiiui. XUMHYECKOE
paBHOBecue. DaKTOPHI, BIUSIIONINE

HA COCTOSIHUE XUMHYECKOTO
paBHOBECHSI.

[Tpunumn Jle [larense.
DNEKTPOIUTHYECKAS TUCCOIHAITHS.
CunpHbIC U cTTa0BIC AIEKTPOIUTHIL.
Cpena BOgHBIX PaCTBOPOB BEIIECTB:
KHCTasi, HeUTpaabHas, meaodHasl.

OOBSACHITH 3aBUCUMOCTb CKOPOCTHU
XUMUYECKOW PEAKIIUU OT Pa3IMYHBIX
(haxkTopoB.

OnpenensaTs XapakTep CMEIEHUS
XUMHUYECKOTO PAaBHOBECHUS

B 3aBUCMMOCTH OT BHEIIIHETO
BozneiicTBus (mpuniun Jle [llatense).
CocTaBisiTh ypaBHEHUS pEAKIUN
Pa3JIMYHBIX TUIIOB; MOJIHbIC

Y COKpAIllCHHbIC YPABHEHUSI peaKIuid
HOHHOTO 0OMEHA, YUYUTHIBasK YCIOBUS,
MIPU KOTOPBIX ATU PEAKIUU UAYT

JI0 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METObI TTIO3HAHUS — IPOBEICHNUE,
HaOJII0/ICHUE U OTTUCAHUE XUMUUYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAIIMOHHbBIC

1 J1a0OPaTOPHBIC ONBITHI, TPAKTUUECKUE
paboThI): IO OTIPEICIICHUIO CPEIbI
BOJIHBIX PACTBOPOB BEILIECTB, PEAKLINN
HOHHOTO OOMEHA, BIUSHUIO PAa3TUIHBIX
(baKTOpOB Ha CKOPOCTh PEAKITUH.
CrnenoBaTh MpaBujaM MOJIb30BaHUSA
XUMUYECKOU OCYA0M 1 TabOpaTOPHBIM
000py1IOBaHUEM.

[IpencraBisiTh pe3yibTaThI
XUMHUYECKOr0 SIKCIIEpUMEHTa B opme




Bonopoxansrii mokasatens (PH) pacTBopa. | 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX

Peakmuu nonHoro ooMena pPEaKLMU U JAEIaTh BEIBOJBI HA UX

B OPTaHUYECKOU Y HEOPTraHUYECKON OCHOBE.

XHUMUHU. [IpoBOAUTH BEIYUCIICHUS
OKHUCIINTETbHO-BOCCTAHOBUTEIBHBIC 110 YPABHEHUSM XUMUYECKUX PEAKIIUH,
peakiuu. [TousiTue 00 AyIEKTpOIU3E B TOM YHCJIE TEPMOXUMUYECKHUE
pacIIaBoB U paCTBOPOB COJIEH. pacyeThl

[IprumeHenue aexTponunsa.
JKCIepUMEHTAJIbHbIE METOAbI
U3yYeHMsl BEelECTB U UX MpeBpPallleHUii:
e JleMoHCTpanuu:

— pa3JIoKEeHUE MEPOKCHIA BOIOPOAa

B IPUCYTCTBUU KaTaJIM3aTopa.

e JlaGopaTopHBIE OIBITHI:

— NPOBEACHUE PEAKIIMI HIOHHOTO
oOMeHa;

— OIIPENICJIEHHUE CPEAbI PACTBOPOB
BEIIECTB C TOMOIIBIO YHUBEPCAIBHOTO
WHIUKATOPA.

e [IpakTyeckue pabOTHI:

Ne 1. BriusiHue pa3nudHbix GakTopoB

Ha CKOPOCTh XUMHUYECKOU pPEaKIHH.

e PacueTHkbIe 3a7a4n:;

— pacyeThl 10 YPaBHEHUSIM XUMHAYECKUX
peakiuii, B TOM YUCJIe
TEPMOXUMHYECKHE PACUETHI

Uroro mo pazmeny 13




Pa3nen 2. Heoprannueckasi Xumus

2.1

Metamibsl

6

Meramisl. [TonoxeHne MeTauioB

B [leproanyeckor CUCTEME XUMUYECKUX
3JIEMEHTOB.

Oco0EHHOCTH CTPOCHHUSI DIIEKTPOHHBIX
000J104€K aTOMOB METAJIJIOB.

OO6mue puznueckue cBOMCTBRA
METaJlIOB.

[IpuMeHeHue MeTaioB B OBITY, IPUPOJIC
u TexHuke. CriyiaBbl METaJJIOB.
DIEKTPOXUMUYECKUIN P HAIPSKEHUN
MeTtasioB. O01IMe CriocoObl MOTYYeHUS
MetauioB. Koppo3us Meranios.
Cnioco0bl 3a1UTHl OT KOPPO3UH.
OO611as xapaKTepUCTUKA METAIIIOB
riaBHbIX oArpyni (IA-rpymra,
IA-rpynna) [Teproandeckoil CUCTEMBI
XUMUYECKUX JIEMEHTOB.

AmromuHu. AMGOTEpHBIE CBOMCTBA
OKCHJIa U TUJPOKCU/IA aTFOMUHUSL.
OO6mr1ast XapaKTepUCTUKA METAILTIOB
no0ouHbIX oarpynn (b-rpymm)
[Teproguyueckoi CUCTEMBI

XUMHUYECKUX PJIEMEHTOB: ME/Ib,

LUHK, XPOM, KEJe30.

Baxwuelime coefuHeHUST METAJIIIOB
(OKCHIBI, THAPOKCHUIBI, COJIH).

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUHN (BBIIEISATH UX XapaKTEPHbIE
MPU3HAKW) U IPUMEHSITH 3TH TOHITHUS
MIpY OMUCAHUU COCTABA U CTPOCHUS
BEIIECTB, JUIS1 00BICHEHHS OTIEIILHBIX
(baKTOB U SBICHUU.

OOBsICHATH 00I1IME 3aKOHOMEPHOCTH

B U3MEHEHUM CBOMCTB 3JIEMECHTOB —
METAJJIOB U UX COCIMHEHUH C YUYETOM
CTPOCHHUS UX AaTOMOB U MOJIOKEHHUS

B [lepuoguueckon cucreme
XHUMHWYECKUX DJIEMECHTOB

. Y. Menneneena.

XapakTepu3oBaTh (OMUCHIBATh) O0IIHE
XHUMHAYECKHE CBOMCTBA METAIJIOB, UX
BOKHEUIINX COEAMHEHH M, TOATBEPKAAs
ATO OMHUCAHHUE IPUMEPAMHU YpaBHEHUM
COOTBETCTBYIOIMX XUMUYECKUX
peaKnii; TPUMEHEHHUE METAJIOB

B Pa3JIMYHBIX 00JIACTAX, a TAKKE
HCIIOJIb30BAaHUE UX IJISI CO3aHUS
COBPEMEHHBIX MaTEepUAJIOB

1 TEXHOJIOTHI.

OnuceIBaTh CIOCOOBI 3aIIUTH METAJIJIOB
OT KOPPO3HH.

PackpbIBaTh CYyIIIHOCTh OKUCIUTEIBHO-




3KCHepI/IMEHTaJII)Hl)Ie METOAbI

U3y4YeHHsI BelIeCTB U UX MPeBpPallleHUii:

e JleMoHCTpanuu:

— KOJUIEKIUST «MeTalibl U CILIaBbI».

e JlaGopaTopHBIE OMBITHI:

— B3aMMOJICHCTBUE THAPOKCHUIA
AJIOMUHHUS C PAaCTBOPAMU KUCIIOT

U 1IEJI0YCH;

— KA4E€CTBEHHBIE PEAKIIMU HA KATUOHBI
METAJLJIOB.

e [IpakTyeckue pabOTHI:

Ne 2. Pemienue skcniepruMeHTaTbHbIX
3a7ay4 1o reMe «MeTasuibl».

e PacueTrHble 3a1a4u:

— pacyeTsl Macchl (00beMa, KOJIMYeCTBa
BEILECTBA) MPOAYKTA PEAKIINH, ECITU
OJIHO M3 BELIECTB JaHO B BUJE PacTBOpa
C OIPEAEICHHON MaCCOBOM JI0JIEH
PacTBOPEHHOI'O BEILIECTBA

BOCCTAHOBUTEIILHBIX pEaKIUN
IIOCPEACTBOM COCTAaBJICHHUS
AIIEKTPOHHOTO OajaHca 3TUX PeaKIui.
IIpoBoauTh peakuuu,
MOATBEPKAAIOLINE XapaAKTEPHbIE
CBOMCTBA U3y4a€MbIX BEILIECTB,
pacro3HaBaTh ONBITHBIM MTYTEM HOHBI
METAJIOB, IPUCYTCTBYIOIIUE B BOJHBIX
pacTBopax.

Hcrionp30BaTh €CTECTBEHHO-HAYYHbIE
METObI IO3HAHUS — IPOBEJCHHUE,
HaAO0JII0/ICHUE U ONTUCAHUE XUMUYECKOTO
AKCIEPUMEHTA (IE€MOHCTPAIMOHHBIE

¥ 1a00pPATOPHBIE OTBITHI, TPAKTHYECKHE
paboThI).

[IpeacTaBnsATh pe3yJibTaThl
XUMHYECKOTO IKCIIEpUMEHTa B hopMe
3aMUCHU YPaBHEHHI COOTBETCTBYIOIINX
peakuui 1 aeiaTh BEIBOJBI HA UX
OCHOBE.

CrnenoBath MpaBuiIaM MOJIb30BAHUS
XUMHUYECKOUN OCYA0U 1 TabOpaTOPHBIM
000py/1I0BaHUEM.

[IpoBOANTH BBIUMCIIEHUS

10 YPABHEHHSIM XUMUYECKUX PEAKIIUH.
CamocTosITEeNbHO TUIAHUPOBATH

Y OCYIIECTBIIATh CBOKO MO3HABATEIBHYIO




JEATEIbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON yueOHOM
JEATEIIBHOCTH

2.2

HemeTtamb:

Hemetaiuiel. [TosioxkeHne HemeTanioB

B [leproanyeckor CUCTEME XUMUYECKUX
aneMmeHToB [[.J1. MeHneneeBa

U 0OCOOCHHOCTH CTPOEHUS aTOMOB.
DU3N4YECKUE CBOMCTBA HEMETAIIOB.
AnoTponus HEeMeTaJIoB (Ha puMepe

KHUcIopoaa, cepsl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAKHEUIITNX
HEMETAJIJIOB (TaJIOT€HOB, CEPhI, a30Ta,
docdopa, yriaepoaa u KpeMHuU).
OKcubpl HEMETAIIOB.
Kucnoponaconepxaniue KUciaoThl.
BonopoaHsie coenuHeHus
HEMETAaJIOB.

JKCIEePUMEHTATIbHbIC METOAbI
HU3yYCHHUS BelleCcTB

U UX [PeBpPallCHUN

e JleMoHCTpanuu:

— 00pa3Isl HEMETaJlIOB;

— B3aMMOJICMCTBUE MENIU C A30THOU
KHUCJIOTOM Pa3JINYHON KOHIEHTPAIUH.
¢ JlaGopaTOpHBIE OTIBITHI:

— Ka4eCTBEHHBIC PEAKIIM1 HA AHUOHBI
Y KaTHOH aMMOHHSI.

PackpbIBaTh CMBICI H3y4aeMbIX
MOHSATUHN (BBIIEISATH UX XapaKTEPHbIE
MPU3HAKHW) U IPUMEHSITh OTH TTOHSATHUS
MIpY OMUCAHUU COCTaBA U CTPOCHUS
BEIIECTB, JUIS1 00BICHEHHS OTACIbHBIX
(baKTOB U SBICHUU.

OOBSACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB HEMETAIIJIOB

Y UX COCIMHEHUN C YYETOM CTPOECHUS
UX aTOMOB H TTOJIOKCHHUS

B [lepnoanueckoii cucreme
XHUMHWYECKUX DJIEMECHTOB

. Y. Menneneena.

XapakTepu3oBaTh (OMUCHIBATh) OOIIHE
XHUMHYECKHE CBOMCTBA HEMETAJIJIOB, UX
BOKHEUIINX COEAMHEHH M, TOATBEPKAAs
3TO OMHUCAHHUE IPUMEPAMHU YpaBHEHUM
COOTBETCTBYIOIMX XUMUUYECKUX
peaKuui.

XapakTepu3oBaTh BIUSIHUE HEMETAJIJIOB
1 UX COCIMHCHHUN Ha KUBBIC
OpPTaHU3MBbI; OMTUCHIBATH IPUMEHEHUE

B Pa3JIMYHBIX 00JACTIX MPAKTUUECKON
JICATEIbHOCTH YEJIOBEKA.




e [IpakTuueckue paboThI:

Ne 3. Penienue skcriepuMeHTaIbHBIX
3a7a4 1o reme «Hemeramnby.

e PacueTHbIe 3a1a4n:

— pacyeThl MacChl BEILIECTBA

UM 00BbeMa ra30B M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe

WM 00BEMY OJHOTO U3 YUACTBYIOIIUX
B PEaKIIMU BEIIECTB; pPacueThl MacChl
(oOBeMa, KoJIMuecTBa BEIIECTBA)
MIPOJIYKTOB PEAKIIUU, €CIIA OHO

U3 BEIIECTB UMEET MIPUMECH

2.3

CBs13b
HEOPraHUYECKUX
U OpraHUYeCKuX
BEIIECTB

Heoprannyeckue u opraHudeckue
kucnotel. Heopranmueckue

U OpraHUYeCcKUEe OCHOBAHMSI.
AMmdoTepHbIe HEOpTraHUYECKHE

Y OPraHUYECKHE COCTUHEHUS.
['eneTrueckas cBA3b HEOPraHUYECKHUX
U OPTaHUYECKHUX BEIECTB

IToaTBepkaaTh CyLIeCTBOBAHUE
ITEHETUYECKON CBA3U MEXKIY
HEOPraHWYECKUMHU BEILECTBAMU

C IIOMOLIBIO YPABHEHUN
COOTBETCTBYIOIINX XUMHUUYECKUX
peaKuui.

PackpbIBaTh CYIIHOCTH OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIX pEaKIUi
IIOCPEICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OallaHCca ITUX PEaKIIU.
IIpoBoauTh peakuuu,
ITOATBEPIKIAIOIINE XAPAKTEPHBIE
CBOMCTBA U3y4a€MbIX BEILECTB,
pacIio3HaBaTh ONBITHBIM IIyTEM
AQHUOHBI, IPUCYTCTBYIOLIHE B BOJHBIX
pacTBopax.

Hcronp30BaTh €CTECTBEHHO-HAYYHbIE
METO/bl [I03HAHU — IIPOBEJCHHUE,
HaOJII0/IEHUE U OITMCAHUE XUMUYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTHUYECKHE
padoThI).

IIpencTaBiaaTs pe3ysIbTaThl
XMMHYECKOTO dKCIIEpUMEHTa B hopMme
3aIMCH YPAaBHEHUHN COOTBETCTBYIOIINX
peakui U AenaTh BBIBOABI HA UX
OCHOBE.




CrenoBaTh npaBuiIaM MOJIb30BAHUS
XUMHUYECKOUN MOCYy10i ¥ 1a00paTOpHBIM
000pyI0OBaHUEM.

[IpoBOANTH BBIUMCIEHNUS

10 YPABHEHMSIM XUMHUUYECKUX PEaKIUN.
CaMocCTOsATENBHO TUIAHUPOBATH

Y OCYIIECTBISATH CBOIO IIO3HABATEIBHYIO
JEATENIbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B IPYIIOBON yueOHOM
JEATEIbHOCTH

Uroro no pazgeny 17
Pasznen 3. Xumus u KU3Hb
3.1. | XuMus ¥ )Xu3Hb 4 Ponb xumuu B obecnieueHnn PackpbIBaTh posib XUMUU B PEIICHUN

AKOJIOTHYECKOM, YHEPreTUYECKON

Y MMHUIIEBOM O€3011aCHOCTH, PA3BUTHH
MeauiuHbl. [ToHSITHE 0 HAYyYHBIX
METO/aX MO3HAHHS BEIIECTB

Y XUMUYECKHUX PEaKIUU.
[IpencraBnenust 06 0OIIMX HAYYHBIX
MPUHIMIIAX POMBIIIJICHHOTO TOJTYUYEeHUS
BOKHEHIINX BEIIECTB (Ha IpUMepax
MIPOU3BOJICTBA aMMHaKa, CEpHOU
KHUCJIOTBI, METaHOJIA).

UenoBek B MUPE BEIIECTB, MAaTEPHAJIOB
U XUMHUYECKUX PEAKINN: XUMUS

Y 3JI0POBbE YEJIOBEKA; MpaBUja
HCITOJIb30BAaHUS JICKAPCTBEHHBIX

DHEPTETHYECKUX, CHIPhEBBIX
1 DKOJIOTUYECKHUX MPoOIemM
YeJIOBEUECTBA, OMMCHIBATH OCHOBHBIE
HaIlpaBJICHUS Pa3BUTUS XUMHUYECKON
HAayKH W TEXHOJIOTHH.

[TpumeHsTh IpaBUia 6€30MacHOTO
oOpallleHus ¢ BEIeCTBAMH,
UCIIOJIb3yeMbIMHU B TIOBCETHEBHON
JKU3HH, TIpaBUjIa TTOBEICHUS B IIETIAX
cOepexeHus 37J0pPOBbS i OKPYKAIOIIEH
MPUPOTHON CPEIbl; TOHUMATh BPE.l
(oTIacHOCTH) BO3/ICHCTBUS HA )KUBBIC
OpraHu3MBbI ONPECIICHHBIX BEIICCTB
cMbica nokazarens [IJIK, moscHATh




npenapaToB; paBuia 6€30MacHOro
MCTIOJIH30BaHMsI TIPENapaToB OBITOBOI
XMMHH B TTIOBCETHEBHOM KU3HHU.
brITOBas XuMHUUECKas rpaMOTHOCTD

Ha MpUMeEpax crmocoObl YMEHBIIEHUS
Y TIPEIOTBPAICHUS UX BPEITHOTO
BO3JCHCTBUS.

AHaTU3UPOBATh U KPUTHICCKU
OIICHUBATh MH(POPMAIIHIO, CBI3aHHYO
C XUMHUYECKHMH TPOIIECCaMU U UX
BJIMSTHUEM Ha COCTOSTHUE OKPYIKAIOIICH
Cpebl.

Hcnonb30BaTh MOJTyYCHHBIC 3HAHUS

U TIpeicTaBiIeHus o cepax
NEeATEIBbHOCTH, CBI3aHHBIX C HAYKOM
U COBPEMEHHBIMH TEXHOJIOTUSIMH, KaK
OCHOBY JIJIs1 OPUEHTAILIUH B BBIOOpE
cBoel Oynyrieit mpodeccuoHaNIbHON
JESITEIIbHOCTH.

[TpuHuMaTh yyacTue B 00CYyXICHUH
po0JieM XUMHUYECKON B IKOJIOTHUYECKOM
HAIPABJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO IMO3UITHIO TI0 MPoOIeMe
U MpeJiaraTtb BO3MOKHBIC TTYTH €€
pelieHus

Hroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB IIO TTPOI'PAMME
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S.JIOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
Ne Hara Tema ypoka Jdomamnee
n/n NPOBeeHUA 3aJaHue
ITo ITo
IVIAHY dakry
Pasnen 1 Teopernyeckue OCHOBBI OPraHMYecKoOi xumuu (4 4vaca)
1 A-03.09 BBoanblil, mnepBuuHbII UHCTpyKTaxX 1o Tb. | IloBTOpUTh TUIBI XUM.CBSI3EM
b-10.09 Junarnoctuyeckas padora.
2 A-03.09 [Ipenmer oprannyeckoil Xumuu, €€ BOSHUKHOBeHUE, | M3yuuTh §1, BBIMOIHUTH
B-10.09 pa3BUTHE U 3HAUCHUE B TOJYYCHUH HOBBIX TECTOBBIC 3a/IaHMUS
MaTepraoB.
JdeMoHcTpanum:
O3zHakomIleHHEe ¢ 00pa3liaMu OpraHMYeCKUX BEIECTB
U MaTepuajaMuHa X ocHOBE; OMBITHI MO
MPEBPAIIEHUIO OPTAaHUYECKUX BEIIECTB MPU
HarpeBaHuu (IJIABJICHUE, OOYIJIMBaHUE U TOPEHHUE).
3 A-17.09 Teopust cTpoeHUsI OpraHUYeCKuX coeMHeHU A. M. | U3yuuTh §2, BBINOJHUTH yIIp.l-
B-24.09 bytneposa, €€ OCHOBHBIE IONOKEHUS. CTPYKTYpHBIE | 4
(opMmyIbl OpraHudecKux BemecTs. ['omonorus,
nzomepus. XUMUYECKas CBA3b B OPraHUYECKUX
COEIMHEHHUSX — OIMHAPHBIE U KPaTHBIE CBA3H.
Jlabopamopnusie onvtmoi:1. MonenupoBaHue MOJIEKYIT
OpraHUYECKHUX BEIIECTB.
4 A-17.09 [IpencraBnenue o K1accUpUKAIMA OPTAaHUIECKUX N3yunth§ 6, BEINOIHUTH yIIp.4-
B-24.09 BeniecTB. Homenknarypa (cucremarnueckas) u 5




TPUBHUAJIbHBIC HA3BAHUS BaKHEUIIINX
OpeICTaBUTENEH KJIAaCCOB OPraHUYECKUX BEIIECTB.
Jlabopamopnsie onvtmor: 2. MonenupoBaHue
MOJIEKYJI YIJIEBOAOPOAOB U raJIOT€HONPOU3BOIHBIX.

Pa3zneua 2. Yriesogopoasl (13 yacos)

) A-01.10 AJNKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUM psafl. | U3yuuTs §7,BBINOIHUTE
B-08.10 Th. JIabopaTopHbIe onbITHI:3. KayecTBEHHOE TECTOBBIEC 3a1aHU;
oTpeJiesieHHe yriiepo/ia ¥ BOAOPO/ia B OpraHnyeckux | M3yduthb §8,BBITOTHUTD
BEIIECTBAX; TECTOBBIC 3aaHUS
6 A-01.10 MertaH 1 3TaH — MPOCTEHNIINE IPEACTABUTENIN N3yunts §9,BBINOTHUTE yrIp.5-7
B-08.10 QJIKaHOB: (PM3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakiuy 3aMeIICHNs U TOPCHHUS ), HAXOXK/ICHUE B
PUPOJIE, TTOTYICHHE U IPUMEHEHUE.
7 A-15.10 AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUM psifl. | U3YUUTHS 1 0,BEITOTHUTHTECTOBBIC
B-22.10 Pacuetnsbie 3apaun: Onpezenenne MOJIeKyIsIpHON 3aJlaHus
(dbopMyIIBI Opr. BEMIECTBA IO MACCOBBIM JIOJISIM
aTOMOB XHMM. DJIEMEHTOB U T10 Macce (00bheMy )
IPOJYKTOB CTOPAHMSI
8 A-15.10 DOTUJIEH U IPONUJIEH — MpocTeiue npeacraButeny | M3yuuts §11,BbINOTHUTE
B-22.10 AIKEHOB: (M3UYECKUE U XUMUYECKHE CBOMCTBA ymp.2,3; TeCTOBbIE 3aaHUs
(peakuuu ruApPUPOBAHUS, TAIOTCHUPOBAHMUS,
THJIpaTallii, TOPEHHUs), MOTYYeHHE U IPUMEHEHHE.
9 A-05.11 Th .Ilpakmuueckan paboma Ne 1. «Ilonyuenue [ToBTOpUTH §2
B-12.11 STUJIEHA U U3yUYEHHE €0 CBOMCTBY.
10 A-05.11 Anxanuensl. byraguen-1,3 u metmnOyranuen-1,3: N3yunts § 13,BBINOIHUTH yIIp.2-
b-12.11 CTPOCHME, BAXKHEUIIINE XUMHUYECKHUE CBOMCTBA 4

(peakuus noaumepusanuu). [lonyuenue
CUHTETUYECKOr0 KayuyyKa U PEe3UHBI.
Jemoncmpayuu: Buneodparment «Bynkanuzanus




PE3UHBI»

Th. /labopamopnuvie onvimol: 4. O3HAKOMIICHHE C
o0pa3uamu I1acTMacc, Kay4ykoB U pE3HHBI;

11 A-19.11 AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, N3yunts §14,BpINONHATS y1Ip.S,6
B-26.11 TOMOJIOTUYECKUN PAl. ALETHIEH — IMPOCTENIINI
NpEeJICTaBUTENb ATKUHOB: COCTAaB, CTPOEHHUE,
dusznueckre 1 XMMUYECKUEe CBOMCTBA (peakuuu
TUAPUPOBAHMS, TAIOTEHUPOBAHUS, TUIpATAIIUH,
rOpEeHusl), MOJy4YEeHUE U TPUMEHEHHE.
12 A-19.11 Pemenue pacuétHeix 3a1a4d. OnpeneneHue Pemute C.54 ,ynp.6-8,;
B-26.11 MOJICKYJISIpHOM popMysibl opranuyeckoro Bemectea | C.59 ymp.5:
110 MAaCCOBBIM JIOJISIM aTOMOB XUMHYECKHUX AeMeHToB | C.65, ynp.6.7
U 110 Macce(00bemMy) MPOTYKTOB CTOPAHUS
Brruuciiennst o ypaBHEHUIO XUMUYECKOM peaKIni .
13 A-03.12 ApeHbI: O€H30J1 U TOJIYOJI: COCTaB, CTPOCHHE, N3yuuts §15,BBIMOTHUTH yTIp. ] -
B-10.12 duznyuecKkre 1 XuMUYECKUe CBOMCTBA (peakiuu 4;
rajoreHUPOBAHUS ,HUTPOBAHUSI ), IOJIYUYECHUE U N3yuuts §16
npuMeHeHne. TOKCUYHOCTh apEeHOB.
14 A-03.12 I'eneTnyeckas CBS3b YIIIEBOIOPOJIOB, Beimoaauts C.75,ynp.3(a, B,
B-10.12 IPUHAJIEKAIIUX K Pa3JIUYHBIM KIIACCaM. 0);ynp.4
15 A-17.12 Konumponwvnaa paboma Nel no pazneny [ToBTOpHUTH XUMHUYECKUE
B-24.12 «YTIeBOIOPOIBI». .CBOWCTBA yIJIEBOJOPOIOB
16 A-17.12 IIpuponHbIe HCTOYHUKU YIIIEBOAOPOIOB. N3yunts §17,BBINIOIHATE
B-24.12 [TpupoaHbIiii ra3 U MONyTHHIE HE(QTSHBIE Ta3bl. ymp.3.;TeCTOBbIE 3aJaHUs
Kamennslii yrons ¥ mpoayKThI €ro nepepadboTKy.
Jlemoncmpayuu: konnexyuu «Hecpmoy u « Veonvy
17 A- [ToBTopHEI nHCTpYKTaX 110 Th. HedTh 1 ee N3yuutsk §18,BbIITOTHUT yrIp.3-
B- npoucxoxaenue. CriocoObr mepepaboTku HEDTH: 7,9

NIEPErOHKa, KPEKUHT (TEPMHUUECKUN U




katanuTuueckuil). [lpoaykrsl nepepaboTku HedTH,
UX MPUMEHEHUE B IPOMBIIIEHHOCTH U B OBITY.
emoncmpayuu: eudeogppacmenm «Bynkanuzayus
pe3unvL)

Pasznea 3.

Kucaopoacoaepxamue opranuyeckue coequneHus (13 yacon)

18

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI: METAHOII U
ATAHOJI: CTpOEHHE, PUBUUECKUE U XUMUUECKUE
CBOMCTBa (peakIuy ¢ aKTUBHBIMU METaJJIAMH,
raJloreHOBOJIOPO/IAMH, TOPEHUE), IPUMEHEHHE.
Bonopoanbie cBsizu MEX1y MOJIEKYJIaMU CIUPTOB.
JlelicTBHE METAaHOJIA U 3TAHOJIA HA OPraHU3M
YEJI0BEKa.

Th. J/labopamopnwie onvimoi:5. I’ opeHrue CIupTOB;

N3yunth §19,BBINTOTHUTD
yrp.4,5; n3yuntb§20,BBINOIHUTH
yrp.3-5

19

MHOroaToMHbI€ CIIUPTHI: STUIECHIIUKOIb U
TJIMLIEPUH: CTPOEHUE, GU3NYECKUE U XUMHYECKHE
CBOICTBA (peaKINu C IIEeTOYHBIMU METaNIAMH,
KaueCTBEHHAas peaKkUys HA MHOTOATOMHBIE CITUPTHI),
NpuMeHeHue. JIeliCTBHE Ha OpraHu3M YeJIOBEKaA.
Jlabopamopnuie onvimot: 6. BzaumoieiicTBre
ruieprna ¢ ruapokcuiom meau(Il);

N3yunth §21,BBINTOTHUTD
ymp.3,4,6

20

deHout: CTpoeHHUE MOJIEKYJIbI, (GPU3UICCKUE U
XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE. TOKCHYHOCTD
denona.

N3yunth §22,BBINIOIHUTD YIIP.3-5

21

Aunbaerusibl 1 KeToHbl. DopManpaerug u
aleTagbJeru: CTPOCHHE, GU3NIECKUE U XUMHUIECCKUC
CBOMCTBA (peaKIIUM OKUCICHUS U BOCCTAHOBJICHHUS,
Ka4eCTBEHHBIE PEAKIIMHN ), MOJYYEHUE U TPUMEHEHHE.
Th. J/labopamopnsie onvimot: 7. KauecTBEeHHbIC
peaKIUM anbACTUI0B (OKHCICHUE aMMHAYHBIM

N3yunth §23,BBINOIHUTD YIIP.
4,6.13yunts
§24,BbITIONHUTS yHp.2,3




pacTBOPOM OKcuJa cepedpa U THIPOKCUIOM
menu(Il));

22 A- OaHOOCHOBHBIE NMpeeabHbIE KAPOOHOBBIE KUCIOTHL. | MI3yunTh §25,BBINOIHUTD
B- MypaBbiHas U YKCYCHas: CTpoeHHe, pusnueckue u | ynp.4,6;
XUMUYECKHE CBOMCTBA (CBOMCTBA, 001IMe ais kinacca | U3yuutsb §26,ymp.7
KUCJIOT, peakuus dTepupuKaIim), MoryyeHue u
IpUMEHEHHE.
23 A- Th. Ilpakmuueckan padboma Ne 2. «CBoiicTBa [Tomsr. §25,
B- pacTBoOpa YKCYCHOH KHCJIOThI».
24 A- CreapuHOBas U OJIEMHOBAsI KUCJIOTHI, KaK N3yunts §30, BBINOJHUTH
B- NpEeICTAaBUTENN BBICIIMX KApOOHOBBIX KUCIOT. Mbuta | ynp.6,7,8
KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIEe
JICHCTBHE.
25 A- Cnoxubie 2UpPhI KaK MPOU3BOAHBIE KAPOOHOBBIX N3yuuth §29,BBINOTHUTS y1Ip.3-5
B- KkucnoT. ['uaponus cioxHbIX 3PUPOB.
26 A- Kupsl: runponus, npuMeHenue. buonorndeckas N3yunth §30,BBINOTHUTH yTIp.2-
B- pOJIb KUPOB. S.
Pacuernsble 3agaun: OnpeneneHue Mol GOpMyIIbl
10 MAaCCOBBIM JIOJISIM aTOMOB XUMUYECKUX 3JIEMEHTOB
1 110 Macce (00beMy ) TPOTYKTOB CrOpaHUs
27 A- VYrneBossl: coctas, kinaccudukamnus. ['moko3a — N3yuuts §31,BBINOIHUTH YIIP.3-5
B- IPOCTEHIITNIT MOHOCAXapH]l: OCOOCHHOCTH CTPOEHUS

MOJIEKYJIbI, (PU3NYECKrEe U XMMHUYECKHE CBOMCTBA
(B3aumoneiictBue ¢ rugpokcunom meau (1),
OKHUCJICHHE aMMHAYHBIM PACcTBOPOM OKCHa cepedpa
(I), BoccTaHOBNIEHME, OPOKEHUE TIIFOKO3bI),
HAXOXJICHHE B IPUPOJIE, TPUMEHEHHE,
Oouonornyeckas poyib. DOTOCHUHTE3.

OpyKTO3a KaK U30MEP TITFOKO3HI.




28 A- Kpaxmai n nemnono3a Kak IpUpOJHBIE TIOJIUMEPHI. N3yunts §33,BBINOJIHATH
B- Crpoenue, pusnyeckue 1 XMMHUYECKHE CBOWCTBA ynp.3,4;u3y4nTh
(ruaponu3, KayeCTBEHHAs peaklMs Ha Kpaxmal). §34 , BBINOJIHUTH ynp.6-7;
Tb. Jlabopamopnusie onvimui: 8. BzaumoaencTaue
Kpaxmasa ¢ HOJ0M.
29 A- Pemenue pacuérunbix 3aga4. OnpeneneHue Beimonuute Ha c.145,ynp.9;
B- MOJICKYJISIPHOUM (pOpMYJIbI OpraHuyYecKoro BemecTsa | c.156.ymp.3,4;
110 MAaCCOBBIM JIOJISIM aTOMOB XUMHYeCKux 31eMeHToB | C.161.ymp.5,6
U 110 Macce(00bemMy) MPOAYKTOB CrOPAHUSL.
Pacuetst mo YXP.
30 A- Konmponvnasa padoma Ne2 nio pazneny [ToBTOpUTH aM(POTEPHOCTB,
B- «Kucnopocoaepxaniie opraHuueckue aMMUaK

COCOUHCHMUA.

Paznea 4. Paznen 4. Azorcoaep:xaniue opraHudecKue coeuHeHus (2 yaca)

31 A- AMMHOKHUCIIOTHI Kak aM(pOTEPHBIC OPTaHUYECKHE N3yunth §37,BBINOTHUTD yIIp.2,3
B- coenuHeHnsa. Ou3nyecke 1 XUMHUYECKHUE CBOMCTBA
AMUHOKUCJIOT (Ha IpUMeEpE TIUIINHA) UX
Oounonornyeckoe 3HayeHue. llentunapl.
32 A- Benky Kak IpUPOIHBIE BEICOKOMOJIEKYIISPHBIE N3yunTs §38,BBINOIHNATS
b- coequnenus. Ilepsuynas, BTOpuYHas U TPETUYHAS ynp.4,5,7

CTpYKTypa 0enKoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, ICHATYpAINs, [IBETHBIC PEAKIIUU.
Jlemoncmpayuu: Jlenatypaiys 0€iIKOB Mpu
HArpEBaHWH; IIBETHBIC PEAKIINU OCIKOB

Pazaea 5. BeicokoMosieKyasipHble coeauHeHus: (2 yaca)

33

A-

OCHOBHBIE TOHATUS XUMUHU BBICOKOMOJIEKYJISIPHBIX
COEJIMHEHUI: MOHOMEDP, MTOJIUMED, CTPYKTYPHOE

N3yunth §42,BBINOIHUTH
ymp.1,2,5




3BEHO, CTENEHb MOJIMMEPU3ALINU, CPEIHSSA
MOJIEKYJIIpHAsi Macca.

34

OCHOBHBIE METO/IbI CHHTE3a BICOKOMOJIEKYJISIPHBIX
COEIMHEHUI —TIOJIMMEPU3aLUs U TOJIMKOHICHCALIHS.
[InacTmacchl, Kay4yKd, BOJIOKHA.

JHemoncmpayuu:

O3HakoMJieHHEe ¢ 00pa3liaMu MPUPOIHBIX U
MCKYCCTBEHHBIX BOJIOKOH,IJIACTMACC, KAy4yKOB.

OnopHbIi KOHCTIEKT

11 KVIACC

No
n/n

Jara
NMPOBeIeHUA

ITo
IUIAHY

ITo
daxTy

Tema ypoka

domamnee
3aJaHue

Paznen 1. Teopernueckue ocHOBBI XumMuu (16 yacon

)

06.09

BBoaHbIN, IEpBUYHBIN HHCTPYKTaX Mo Th.
XUMHUYECKU 35IeMeHT. AToM. SIapo aToMa, U30TOIIbI.
DnexTpoHHAast 000JI0YKa. DHEPTeTUUECKHIE YPOBHH,
II0JIypOBHH. ATOMHBIC opOuTanu, s-, p-, d-,f-
aneMeHTbl. OCOOCHHOCTH pacTpe/IeIeHHs JIEKTPOHOB
10 OpOUTAISIM B aTOMaXx 3JIEMEHTOB TIEPBBIX YETHIPEX
NEPUOJIOB. DNEKTPOHHAsE KOHPUTYpaAIUsi AaTOMOB.

[TpouuTatsh §1, BHIMOJIHUTH
yrp.1-3; BEIy4HUTH
ONIOPHBIA KOHCIIEKT

06.09

[Tepuonnueckuii 3akoH u [lepuoguueckas cucrema
xuMmuyeckux aneMeHToB JI. Y. MenaeneeBa, ux CBs3b
C COBPEMEHHOW TEOPUEHN CTPOEHHUS aTOMOB.
Jemoncmpayuu:

[TIpounTtath §3, BBIITOJIHUTH
yIp.2,3; TECTOBBIC 3aJaHUS




Bunst Tabnmun «Ilepuoguueckas cucreMa XMMUYECKUX
aneMmeHToB (.M. MenneneeBay»

20.09 3aKOHOMEPHOCTHU U3MEHEHUS CBOMCTB XUMHUECKUX [Ipouutats §4, BEITOITHUTH
3JIEMEHTOB U UX COCIMHEHUH 110 IpyIIiaM U ynp.1-4
nepuoaaM. 3Ha4eHUE NEPUOINUECKOTO 3aKOHA U
CHCTEMBI XUMHUYECKUX djieMeHTOB [[.J1. MeHneneeBa
B Pa3BUTHUU HAYKH.

20.09 Crpoenue BellecTBa. XMMHUUECKas CBS3b, €€ BUJIbI [Ipouutats § 7. BBEIIOJIHUTH
(koBaJIeHTHAS MOJISIPHAS U HETOJIApHasi, HOHHAS, yrp.4-5; mpountats
MeTaJUTMYecKas ); MEXaHU3Mbl 00pa30BaHUS §8, BBIMIOJIHUTH YTIP.3, TECTOBBIC
KOBAJICHTHOM CBSI3M (OOMEHHBIN U JOHOPHO- 3a]aHUs;
akuenTopHeiit). BonopoaHas cBsi3b. Tumsl [Tpouutats §10, BHIMOJHUTH
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA ynp.2,3
BEILIECTB OT TUMA KPUCTALUIMYECKOU PEIIETKHU.

Hemoncmpayuu:
Mojienu KpUCTAITMYECKUX PEIIETOK.

04.10 BaneHTHOCTB. DIeKTpOOTpUIIATENbHOCTh. CTEIEHB MpoYUTaTh §6, BHIMOJIHUTHYIIP. 1 -
okucyieHusa. MIoHbI: KaTUOHBI U aHHOHBI. BeliecTBa 5.; pa3obpatb cxemy 9(c.164
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHHMUS.
3aKkoH
MIOCTOSIHCTBA COCTaBa BEIECTRBA.

04.10 [TonsiTre o qucnepcHbIX cucteMax. VICTHHHBIE U MpoYMuTaTh § 16, BHINOIHUTH
KOJUTOHUJIHBIE pacTBOpPBl. MaccoBas 40Jisl BELIECTBA B yrp.1,2 ;upountats §17,
pacTtBope. Pacuémmnbwie 3a0ayu: pacyeThl C BBITIOJTHUTH y1ip.1-4
HCIIOJIb30BAHUEM MOHSATUS «MACcCOBas 10
PACTBOPEHHOT'O BEIIIECTBAY.

18.10 Kiraccudukanuys 1 HOMEHKIATypa HEOPTaHUISCKHUX BBIYYUTh OMIOPHBIA KOHCTICKT,

coelMHEeHUH. ['eHeTHYeCKass CBSI3b HEOPraHUYECKUX
BEIIECTB, PA3JIMYHBIX KJIACCOB.

BBITIOJIHUTH ynp.2(a, 0, B) Ha
c.172;




ynp.3(a, 0) Ha c.183

8 18.10 XUMHYECKasl peakiysi. 3aKOH COXPaHEHUsI MaCcChl [TpounTaTh §2, BBINOJHUTH
BEILECTB; 3aKOH COXPAHEHHUSI U IIPEBPAICHUS SHEPTUK | ynp.2,3; npountats §12
IpH XUMUYECKUX peakiusax. Knaccupukarms
XUMHUYECKUX PEAKLIUI B HEOPTaHUYECKOU U
OPraHUYECKOU XUMHUHU.
PacuérHble 3a1aun: pacyeTsl 0 YpaBHEHUSM
XUMHYECKUX PEAKINI, TEePMOXUMHUYECKHUE PACUETHI

9 08.11 CxopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3JIMUHbBIX [Ipouutats §14, BEINOJIHUTE
(bakTopoB. ymp.1-3; TecToBbIC 3aAaHUs

10 08.11 Th.Ilpakmuueckasa paboma Ne 1. «Bnusinue [ToBTOPUTH KIIACCU(DUKAIUIO
Pa3IUYHBIX PAKTOPOB Ha CKOPOCTh XUMHUUYECKOU XUMHYECKUX PEaKIIHM
peakiumy.

11 22.11 O6paTtumble peakinu. XMMAYECKOE paBHOBECHE. [Tpountats §13, ynp.BBINOIHUTH
®dakTophbl, BIUSIONIUE HA COCTOSTHUE XUMHYECKOTO 1-3;
paBHoBecus. [Ipunuun Jle — [lartenbe. [Tpountatsh §15, BHINMOJHUTH

ynp.2,3

12 22.11 DnekTponuTuueckas aucconuanus. CUuibHbIC U [Ipountath §19, BEINOIHUTE
cnabbIe IEeKTPOoIUThI. Peakiimm noHHOro oomMeHa. yrp.2,3;
Tb. Jlabopamopuwie onvimu: 1.1lpoBeneHue [Tpountath §20, BHINMOJHUTH
peakIuii HOHHOTO OOMEHa; yp.2,3

13 06.12 Cpena BoaHBIX pacTBOpOB BellecTB. [lonsTre 0 N3yunts §19,BBINOIHUTE
BogopoaHom nokasatene (pH) pactsopa. ['maponus yrp.3,5; u3y4uTh
OPraHUYECKUX U HEOPTAaHUYECKUX BEIIECTB. §21
Tb. Jlabopamopusie onvimel:2. OnipenesicHue Cpeibl
PacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCATHLHOTO
WHINKATOPA.

14 06.12 OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE PEAKIIUY. [Ipouutats §25, BEINOJIHUTH

[TonsiTue 00 AeKTposin3e pacIuiaBOB U PACTBOPOB
conent. [Ipumenenne anekTponusa.

yop.1,2,4




15 20.12 O600u1IeHne U cucTeMaTh3alus 3HaHUM 10 TeMe BblyunTh ONOPHBII KOHCHEKT,
«Hemeranns». Pacuémmnule 3a0auu: PacueTsl MacChl | HOATOTOBUTHCS K KOHTPOJIBHOM
(oObeMa, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIUHU, | paboTe, pelIUTh MPUMEPHBIE
€CJIM OJTHO U3 BEIIECTB IaHO B BUJIE PACTBOpA C 3aJIaHus
OIIPEJICIIEHHOW MAaCCOBOM
J10JIel paCTBOPEHHOT'O BEIECTBA.

16 20.12 Konmponvnasn paboma Nel. nio pazneny [ToBTOpPUTH CTPOCHUE aTOMA,
«TeopeTnueckne OCHOBBI XUMHUI. amdoTepHOCTh

Paznen 2. Heopranudeckasi xumus (14 yacon)

17 17.01 [ToBTopHbI nHCTpYKTaX 1o Th Nel/50, 23-3. [Ipountats §26; npounTaTh
Mertamibl, ux nonoxenue B Ilepuonnueckoit cucreme | §33 u BBIMOJHUTSH yIip. 1,4,5
xuMu4deckux dseMmeHToB Jl. 1. Menneneesa u
0COOCHHOCTHU CTpoeHUs aToMoB. O01ue Gpuznueckue
CBOICTBa METAJJIOB.
CnuiaBbl METAJIIOB.

18 17.01 DIEKTPOXUMUYECKUH P HANIPSKEHU METAILIOB. [TpounTtath§27,BHINOIHUTH
XUMHYECKHE CBOMCTBA BAXKHEUIIINX METAJIJIOB ynp.2,3,4
(HaTpui, Kaaui, Kaablui, MarHuid, ATIOMUHUN) U UX
COCIMHEHUN.
Th. Jlabopamopnsie onvimot:3. BzauMoieiicTeue
TUAPOKCHIA ATFOMUHUS C PACTBOPAMU KHUCIIOT H
IEJI0YEN.
4. KaueCcTBEHHbIE PEaKIIMN HA KATHOHBI METAJIJIOB.

19 31.01 XHUMHUYECKHUE CBOMCTBA XpOoMa, MEAU U UX [Ipountats §29,BBINOIHUTH

COEIMHEHUN.

ynp.2;
[Tpountath §30, BEITOJTHUTH
ymp.1-3




20 31.01 XHAMHUYECKHE CBOMCTBA IMHKA, KEJIE3a U UX [Ipountats §30, BEINOJIHUTH
COCMHECHUM. yop.2; IpoYnTaTh
§32 , BBIIOJTHUTH TECTOBBIC
3aJIaHus
21 14.02 OG61ue crnocoOb! MOTYyYEHUS] METAIIOB.
Mertannyprusi. Koppo3us metamioB. CriocoObl [Ipountath §24 , BHINOJHUTH
3alUThl OT Koppo3uu. [Ipumenenue metamios B ObITy | yrp.2,3,4; IpoYUTaTh
Y TEXHUKE. §26, BBITIOJTHUTH YIIP.S,6
22 14.02 TE . Ilpakmuueckan padboma Ne 2 Pemienue BBITIOTHUTE TECTOBBIE 3a4aHUS
AKCIIEPUMEHTAIBHBIX 33J1a4 10 TeMe «MeTalibDy. 3amanuu Ha c.160.IToBTopuTh
AJJTIOTPOTTHIO
23 28.02 Hewmerannel, ux nonoxxenue B [lepuoanueckoit N3yunts
cucreMe xumuueckux iementoB JI. . Menaeneera | §36, BoimonHUTS yrp.1-3;
U 0COOEHHOCTHU CTPOCHHUS aTOMOB. DU3NYECKUe
CBOICTBa HEMETAIIIOB. AJUIOTPOIHUS HEMETAIUIOB (Ha
npuMepe KUCIIOpoJa, cepbl, hocdopa u yrieposa).
24 28.02 XHUMHUYECKHUE CBOMCTBA raJJOTeHOB, CEPHI U UX [Tpountath §37,BBIOIHUTH
COCJIMHECHUM. yrp.2(a, 6); mpounuTtath §38
Th. Jlabopamopnsie onvimot: 5. KauecTBEHHbBIC
peakiuu Ha GTOpUI-, XJIOpHUI-, OPOMUI-, HOTUI-,
cynbua-,cyabpuT- u cynbdaT-aHUOHBHI.
25 14.03 XuMHUYeCKHe CBOWCTBA a30Ta, pochopa u ux [Ipountars §37,BBINTOIHUTH
COCMHECHUM. yrp.2(B); mpouutaTh §38
Th. Jlabopamopnsie onvimot: 6. KauecTBEeHHBIC
peaknuu Ha HUTpaT-, pocdar-aHNOHBI U KATHOH
aMMOHWUSI.
26 14.03 XHUMHUYECKHE CBOMCTBA yriiepoaa, KpEMHHUS U UX [Ipountats §37,BBINOIHUTH

COEMHECHUM.
Th. J/labopamopnsie onvimot: . KauecTBEeHHBIC
peakiuy Ha KapOoOHaT- U CUJIMKAT-aHUOHBI.

ynp. 1, TectoBble 3a1aHUSA




27 04.04 [IpuMeHeHnEe Ba)KHEUIINX HEMETAIIOB U UX [IpounTtaTs§38,BEITIOIHUTE
COCIMHECHUN. ymp.3,4

28 04.04 O600u1IeHue u cucTemMaTi3alus 3HaHUH 1o Teme Bbly4nTh ONOPHBII KOHCHEKT,
«Hemeraiuibly. Pacu€Thl Macchl BelIeCcTBa WIU pEIUTh
00BbEMa razoB MO0 U3BECTHOMY KOJMYECTBY BEIIECTBa, | 3amayu 1-5.

Macce Win

00BbEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, pacuéThl Macchl (00BEMa, KOJIMUECTBA
BEIIIECTBA) MPOYKTOB PEAKIIUH, €CIIU OJHO U3
BEII[ECTB UMEET MPUMECH.

29 18.04 Th. Ilpakmuueckasn padoma Ne 3. «Perienune [oxarorosutsest kK K/P, pemars
AKCIIEPUMEHTAIIBHBIX 3a71a4 10 TeMe «Hemerauiby. IPUMEPHBIN BApUAHT 3aaHu
Hemoncmpayuu:

B3auMoeiictBrue Meau ¢ a30THOM KUCIOTOH
pa3JIMYHON KOHLIEHTPAILINH.

30 18.04 Konmponsnan paooma Ne2 o temam «Metaimei» u | [loBToputs OBP
«HemeTrannbiy.

Pa3nen 4. Xumus u :ku3Hb (4 yaca)

31 16.05 Ponb xuMuu B 00eCIIeYeHUN YKOJIOTHYECKOI, [ToATOTOBUTH MPE3EHTALINIO
AHEPTreTUYECKON M MUIIEBONH 0€30MacHOCTH, «IIpnumnHsbl 3arpsi3HEHUA
pa3BuTUU MeAUIMHBL. [IoHSITHE 0 HAYUHBIX METOAAX aTMocdepbl», «3ammura
MIO3HAHUs BELIECTB U XUMUYECKUX PEAKIIUH. OKpyxaromien cpenbl Kpeimay,

«IKOJIOTHYECKUN MOHUTOPUHI

32 16.05 [IpencraBnenust 00 00X HAYYHBIX TPUHIUIIAX N3yuuts §43,44;

IMPOMBIIIJICHHOI'O ITOJIYYCHUA Ba)KHEMIIIMX BCIICCTB.

[ToaAroTOBUTH MPE3CHTALIUIO
« IloryueHue cepHON KUCTOTBI»,
« ITpon3BOJICTBO CTAIN)




33 17.05 YenoBek B MUpE BEILIECTB U MaTepUalIOB: BakHelue | IloaroToBuTh mpe3eHTanuo
CTPOHTEIbHBIC MaTepUaIbl, KPAcKH, CTEKJIO, «CTpouTtenbHble MaTepUaAIIbI».
KepaMHKa, MaTepHalIbl JIJIsl SIEKTPOHUKH, «MwuHepanpHbIe yIOOpeHUs: + U
HaHOMAaTepHaJbl, -»
OpPraHWYEeCKUE ¥ MUHEPAIbHBIC YI0OpEHUs!.

34 17.05 XHUMHUS U 310POBbE YEIOBEKA: IPaBUIIA [TonroToBUTH COOOILIEHHE

HCITIOJIb30BAHUA IIPpCTIapaTOB OBITOBOM XHMUH B
HOBCGI[HGBHOﬁ KHU3HU.

«XUMHUs 1 3A0POBBC YCIIOBCKA»




6.IEPEYEHDb (KOAUDPUKATOP) PACITPEAEJIEHHBIX 110 KJIACCAM
MPOBEPAEMbBIX TPEBFOBAHUM K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJILHON ITPOI'PAMMBbBI CPEJJHEI'O OBILIET'O
OBPA3OBAHUA U QJIEMEHTOB COAEP KAHUA 110 XUMHUU

B ¢denepanbHbIX M pervoHa’IbHBIX MPOLEAYpaxX OLIEHKM KayecTBa 0Opa3oBaHUS
UCIIOJIb3yeTCsl MepeyeHb (KOAU(PUKATOP) paclpeesieHHbIX M0 KiaccaM IMPOBEPSIEMbIX
TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS OCHOBHOH 00pa30BaTelbHOM IMPOrpaMMBbl
cpenHero oomiero o0pa3oBaHus U AEMEHTOB COACPKAHUS 10 XUMHUH.

10 KJIACC

IIpoBepsiemble TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM
NporpaMMblI

Kon [IpoBepsieMble MpeIMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOM
IPOBEPSIEMOTO o0pa3oBaTeIbHOM MPOrpaMMBbl CpeTHETO 00111eT0 00pa30BaHUS
pesyJibrarta
1 TeopeTnueckue OCHOBBI OPraHUYECKON XUMUU
11 CdopMUpOBaHHOCTH MPEACTABICHUI O XMMHYECKOW COCTaBJISIOLIEH

€CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, POJIM XUMHUU B IO3HAHUH
SBIIGHUWA TIPUPOABLI, B (POPMUPOBAHUHM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIHUOHAIHHOM TpaMOTHOCTH, HEOOXOIMMOMW s
pEelIeHHs] TPaKTUYECKUX 3a/lad U DKOJOTUYECKH OOOCHOBAHHOTO
OTHOILLIEHHUS K CBOEMY 3I0POBbIO U IPUPOJHOMN Cpeae

1.2 Bnagenune cucTeMOM XMMHWYECKMX 3HAHUM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIararoe MTOHATHS (Mouekyna, BaJICHTHOCTb,
3JIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCJICHHS, XUMUYECKasl CBA3b,
MOJIb, MOJISIpHAasi Macca, MOJSIpHBIA OOBEM, YIIEPOIHBIM CKEJET,
byHKIIMOHANIBHAST ~ TpyNma,  paauKal,  HU30MEpHUs,  HU30MEpHI,
FOMOJIOTHYECKHM  psifl, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOJI-
U a30TCOJIEPIKAINE COCMHEHHUS], OMOTOTUYECKN AKTUBHbBIEC BEILIECTBA
(yrneBobl, KUpPBI, OCIIKN), MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEMHEHHMsI); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOEHHUsI opranudeckux BemiectB A.M. Byrtnepona),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU SI3bIK XUMHUH, (PAKTOIOTHUYECKUE
CBEJICHHSI O CBOWCTBaX, COCTaBe, IMOJYy4YeHHMHM U 0Oe30MacHOM
VCIIOJIb30BAHUM BAXKHEHIINX HEOPraHUYECKUX H OPraHUYECKUX
BEILECTB B OBITY U MPAKTHUECKOMN JEATEIbHOCTH YEI0BEKA




1.3

ChopMUpOBaHHOCT, YMEHUW BBISIBIATH XapaKTepHbIC MPU3HAKU
IOHATUM,  yCTAHABJIMBATh WX  B3aUMOCBSA3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIME IMOHATUSA NPU OIMCAHUM COCTaBa, CTPOCHUSA U
IPEBPALLEHUN OPraHUYECKUX COEAUHEHNIN

14

CdopMUpOBaHHOCTh YMEHHI MCTIOIB30BaTh XUMHYCCKYIO CUMBOJIMKY
JUTSL  COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEepHYTOMH,
COKpalieHHON) (OopMyT OpraHMYEeCKUX BEIIECTB M ypaBHEHUM
XAMHYECKUX  PCEaKIWi,  HW3rOTaBIMBATH  MOJEIH  MOJIEKYI
OpraHWUYECKUX BEIIECTB JUIS WIIIOCTPAIlMM HMX XHMHYECKOTO
Y TIPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopMHUPOBAaHHOCTh ~YMEHHH  YCTaHABIMBATH MPUHAIJICKHOCTD
M3yYCHHBIX OPraHUYECKHX BEIIECTB II0 HX COCTaBYy U CTPOCHMIO
K Ompe/ieJIeHHOMY Kiaccy (rpymie) coeauHeHui (yriieBOIOPOIbI,
KUCIIOPOA M A30TCOJCPIKAIINE COCIAUHCHHUS, BBHICOKOMOJICKYIISIPHBIC
COeAWHEHHs), JaBaTh WM Ha3BaHUS [0 CHCTEMATHYCCKOM
Homenkiatype (IUPAC)

1.5

CdopMUPOBAHHOCTh YMEHUS OINPEAENATh BUIbI XUMHUYECKOW CBSI3U
B OpPraHUYECKUX COCIUHEHUSIX (OJUHAPHbBIE U KPATHBIEC)

1.6

CopMUpOBaHHOCTh YMEHHUS TPUMEHSTH: TOJIOXKEHUS TEOpUHU
CTpoeHusi oprannyeckux BemiectB A.M. bytiepoBa st 00bsacHeHHS
3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH
COXpaHEHUSI MACChI BEIIECTB

VYrnesogoponsl.  Kucioponconmepkamue W a30TCOAEpIKallne
OpraHUYeCKUE COeIMHEHUS. BhICOKOMONEKYIApHBIE COeTMHEHNUS

2.1

ChopMHUPOBAaHHOCT, YMEHHUHM TPHBOAUTL TPUBHAIBHBIC Ha3BaHUS
OT/ICIBHBIX OPraHUYECKUX BEIECTB (ITUJICH, MPOIUJICH, alleTHJICH,
ATUJICHTIIMKONb, TIHMICPHUH, (PeHos, dhopManbAeTHa, aleTaabIerul,
MypaBbHHAasl KHUCJIOTA, YKCyCHas KHCJIOTa, OJIEMHOBAasi KHUCJIOTA,
CTeapuHOBas KHCJIOTa, TIIFOKO3a, (PYKTO3a, Kpaxmaj, ICIUII0I03a,
TJTUIIMH)

2.2

ChopMHUPOBaHHOCT, YMEHHI XapaKTepH30BaTh COCTaB, CTPOCHHE,
bU3UYeCKHe W XUMHUYECKHE CBOMCTBA THIMYHBIX IIPEACTaBUTEIICH
Pa3IMYHBIX KJIACCOB OPTaHMYECKHWX BEIIECTB (METaH, dTaH, ITHJICH,
MpONUJIEH, aleTuieH, Oyrtamuen-1,3, mertunOyraguen-1,3, OeHzol,
METaHOJI, 3TAHOJI, dTUJICHTJINKOJb, TIUICPUH, (PEHOJ, aleTaabIeTu/I,
MypaBbHHAsI U YKCYCHas KHCIIOTBI, TJIFOKO3a, Kpaxmas, IeJIII0JI03a,
AMUHOYKCYCHAsl KUCIIOTA)




2.3

CdopMUpOBaHHOCTh YMEHHS WIUTIOCTPUPOBATH N€HETHYECKYIO CBS3b
MEXIy TUINWYHBIMU  IPEACTABUTEISIMA  Pa3IMYHBIX  KIJIACCOB
OpraHUYECKUX BEILIECTB YPaBHEHUSMU COOTBETCTBYIOIIHNX
XUMHYECKUX PEAKIINIl C UCTIOJIb30BAHUEM CTPYKTYPHBIX (hopmyi

2.4

ChopMUpOBAaHHOCT, ~ yMEHUSI  XapaKTEepU30BaTh  HCTOUYHUKH
YTII€BOJIOPOIHOTO CHIPbsI (HEDTH, IPUPOIHBIHN ra3, YroJib), CHOCOObI UX
nepepaboTKH U MPAKTUUECKOe MPUMEHEHHUE TIPOIYKTOB MepepadoTKU

XUMHA U )KU3Hb. PacueTsl

3.1

CdopMupoBaHHOCTH YMEHUH BIaIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX
METOJIaX HAYYHOI'0 MO3HAHUS, UCIIOIb3YEMbIX B XUMUU NPU U3YyUECHUU
BEIIECTB W XUMUYECKUX SBJICHUN (HAONIOACHUE, U3MEpPEHHE,
OKCTIIEPUMEHT,  MOJICTMPOBAHUE),  HCIIOJIB30BaTh  CHUCTEMHbBIC
XUMHUYECKUE 3HAHUS ISl MPUHATHS PEIICHUA B KOHKPETHBIX
YKU3HEHHBIX CUTYaIIMSIX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMEHECHUEM

3.2

CdopMupoBaHHOCTh yMEHHI CcOONIOAATH TMpaBUia IMOJIB30BAHUSA
XUMHYECKOW TMOCYION M J1abOpaTOpHBIM O0OPYJOBAaHUEM, a TaKXKe
npaBWia OOpaIlleHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMHU
10 BBITTOJIHEHHIO JTA0OPATOPHBIX XUMHYECKUX OMBITOB

3.3

CdopMUpOBaHHOCTh YMEHUH IJTAHUPOBATH U BHITIOTHSATH XUMHUYECKUH
3KCIIEPUMEHT (mpeBpateHus OPraHUYEeCKUX BEILIECTB IIPU
HarpeBaHuY, IIOJIyYCHUE OTUIEHA W U3YYEHHE €ro CBOWCTB,
KayeCTBEHHBIE PEaKIIUU OPTraHNYECKUX BEIECTB, ICHATYpalHs OCIKOB
IpU HarpeBaHWM, IIBETHBIE pPEAKIMU OCJIKOB) B COOTBETCTBUU
C MpaBUJIAMU TEXHUKH O€30MaCHOCTH TP OOpaIeHUH C BEIIECTBAMU
U J1a0OpaTOpHBIM  00OPYIOBAaHWUEM; TMPEJCTABIATh PE3yJIbTaThI
XAMHYECKOTO  JKCIIEpUMEHTa B  (QopMe 3amucud  ypaBHEHHI
COOTBETCTBYIOIIUX Peakiuuid u (OpMYIHPOBATH BBIBOJBI HA OCHOBE
3TUX PE3YyJIbTaTOB

3.4

CdopmMupoBaHHOCTH YMEHUU IIPOBOJIUTH BBIYHCIICHUS 110
XAMHUYECKUM ypPaBHEHHUSM (MacChl, 00beMa, KOJUYECTBA MCXOIHOTO
BEILECTBA WJIM NPOJYKTa PEAKIHUH MO H3BECTHBIM Macce, 00beEMY,
KOJIMYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB UJIU MPOAYKTOB PEAKIIMH )

3.5

CdopmupoBaHHOCTH YMEHUU KPUTUYECKHU AHAJIIM3UPOBATH
XUMHUYECKYI0 HH(POPMAIMIO0, MOJYy4aeMyI0 U3 Pa3HbIX HUCTOYHUKOB
(cpenctBa maccoBoi uHpopMmainu, cetb UHTEpHET U apyrue)




3.6

ChopMupoBaHHOCT, YMEHHH COOMIOATh TpaBUiIa SKOJIOTHYECKU
1eJ1ecCO00pa3HOro MOBENEHUS B OBITY U TPYAOBOM NESITEIBHOCTH B
LEIAX COXPAHEHMsI CBOEr0 310pPOBbsI U OKPYXKAIOLIEH IPUPOIAHOUN
CpeIbl, OCO3HABaTh OMACHOCTH BO3JCWUCTBHUSA HA >KUBBIE OPTaHU3MBI
OTIpe/ICTICHHBIX OPTaHMYECKUX BEIIECTB, TOHUMAsi CMBICI TIOKa3aTels
IMAK  (mpeaenbHO  JOMYCTUMOM — KOHIIGHTPAIMHU),  TOSICHSITH
Ha MpUMepax CIocoObl YMEHBIIICHUS U MPEAOTBPAIEHUS UX BPETHOTO
BO3/ICHCTBHS HAa OPTaHU3M UYEIOBEKa

IIpoBepsiemble 3JIeMEHTHI COIePKAHUSA

Kon

HpOBepﬂeMBIﬁ JJICMCHT COACPIKaHUA

1

TGOpGTquCKI/Ie OCHOBBI OpFaHHHQCKOﬁ XUMHUHN

11

[Ipeamer opraHUYECKO XMMHH: €€ BOSHUKHOBEHNE, PA3BUTHE U 3HAUYECHUE B
NOJIYYEHUU HOBBIX BELIECTB U MAaTEpUATIOB. Teopurs CTpPOCHUS OPraHUYECKUX
coenuHeHuid A.M. BytiepoBa, ee OCHOBHBIE MOJOKEHUS

1.2

CtpykTypHble (HOpMYJIbl OPTaHMYECKHX BEIIECTB. [ OMOJIOTHS, U30MEpHs.
XUMHYECKasl CBA3b B OPraHMYECKUX COCIMHEHUAX — OJMHAPHBIE U KpaTHBIC
cBs3u. [Ipencrasienue o kiaccupuKaluy OPraHuYECKUX BEIIECTB

1.3

HomenknaTtypa  opraHM4eckux  COEIMHEHMH  (CUCTeMaTHyecKasi)) u
TPUBUAIbHBIE  Ha3BaHUS  BAXKHEUIIUX  TPEJCTAaBUTEIEH  KJIaccoB
OpraHNYECKUX BEIECTB

YrieBoaopo bl

2.1

AJIKaHBI: COCTaB W CTPOCHHUE, TOMOJIOTUYECKHUM psia. MeTaH W 3TaH —
IPOCTEHIIINE MPEACTABUTENHN ATKAHOB: (U3NUECKHE U XUMUUYECKHE CBOMCTBA
(peakuuu 3aMEIIECHHs] U TOPEHUsA), HAXO0XKJAEHUE B MPUPOJIE, MOITYyUYEHUE U
IIPUMEHEHHUE

2.2

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUN Psifl. DTUIIEH U MPOMUIEH —
MPOCTEHTIINE MTPEACTABUTENN ATKEHOB: PU3NUECKUE U XUMUYECKHE CBOMCTBA
(peakuuu TUIPUPOBAHUSA, TAJOr€HUPOBAHUS, THUAPATALUH, OKUCIEHUS M
MOJIMMEPU3ALINH ), IOJTYYCHHE U IPUMEHEHHE

2.3

Anxamuensl: Oytaauen-1,3 u metwnOyranuen-1,3: cTpoeHne, BaKHEHUIINE
XUMUYEeCKHe  cBoiicTBa  (peakuust — noinumepuszauuu).  [lomydenue
CHHTETUYECKOTO Kay4yKa U pE3UHbI

2.4

AJIKMHBI: COCTaB M OCOOCHHOCTHM CTPOCHHUSI, TOMOJIOTHYECKUU Psi.
ALIETUIIEH — NOPOCTEHIIUN MPEACTABUTENb AJKUHOB: COCTaB, CTPOCHHE,
du3nyeckue W XMMHYECKHME CBOMCTBa  (peakuuu TUIPUPOBAHUS,
rajioreHUupOBaHuUsl, TUIpaTallii, TOPEHHUS ), OJYUCHUE U TPUMEHEHHE




2.5

Apenbl. beHzon: cocta, cTpoeHue, GU3NYECKUE U XUMUUYECKUE CBOMCTBA
(peakiuu TajOreHUPOBAHHUS W HUTPOBAHMUS), MOJYYCHHE U IPUMEHEHHUE.
Tonyon: coctaB, cTpoeHHE, PU3HUECKHE U XUMUYECKUE CBOMCTBA (peaKkiuu
rajoreHUpPOBaHUS U HUTPOBAHUS ), IOJIyYEHUE U IPUMEHEHUE. TOKCUYHOCTD
apeHoB. ['eHeTHUecKast CBA3b MEXKY yIIE€BOIOPOIaMH, MPUHAJICHKAITUMU K
pa3IUYHBIM KJIaccaM

2.6

[IpuponHble MCTOYHUKH YIIIEBOAOPOAOB. IIpupomHbIil ra3 U IOIyTHBIE
HedTsHbie Ta3el. Hedth U ee mpoucxoxaeHue. CrnocoObl mepepaboTKu
He(TU: NEpPeroHka, KPEeKUHI (TEPMHYECKUM, KaTATUTUYECKH), MUPOIU3.
[IponykTel mepepaboTku HePTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U
B ObITy. KaMeHHBII yroiib U MPOIYKThI €r0 NepepadoTKu

Kucnopozaconep:xaiiue opraHM4ecKue COeTMHEHUs

3.1

Hpe,ZIeJII)HBIC OJHOATOMHBIC CITMPTHI. MeTaHon M 3TAHOI: CTPOCHHUC,
(1)I/ISI/I‘IGCKI/I€ 1 XUMHUYECKHE CBOMCTBA (peaKIII/II/I C aKTUBHBIMH MCTaJlJIaMH,
raJJorcHoBoaopoaamMu, FOpCHI/IC), IMPUMCHCHUC. BO,HOpO}IHBIC CBA3U MCKIY
MOJICKYJIaMHU CIIUPTOB. HCﬁCTBHC MCTAHOJIa MW JTAaHOJIa Ha OpPraHu3M
yenoBeka. MHOTroaTOMHBIE CITUPTHI. OTUIICHTJIMKOJIb U IIMOCpUH: CTPOCHUC,
(1)I/I3I/I‘{€CKI/I€ U XHMHYECKHE CBOMCTBA (BSaHMOHCﬁCTBHG CO ICJIOYHBIMHU
MCTaJUIaMH, Ka4YCCTBCHHAA PCAKIINA Ha MHOI'OATOMHBIC CHI/IpTLI). I[eﬁCTBHC
Ha OpraHu3M 4CJIOBCKaA. HpI/IMCHeHI/Ie TIIMOCpruHa U STUJICHIJTIMKOJIA

3.2

@deHOM: CTPOSHHWE MOJICKYNbI, (U3NYECKHEe W XHMHYECKHE CBOMCTBA.
Tokcuunocts penomna. [Ipumenenue penona

3.3

Anpneruipl U KeTOHbl. @DopManbieruj, aleTalIbACIU: CTPOCHHUE,
buzndeckue u XUMHUYECKHUE CBOICTBa (peakuyu OKHCIICHHUSI
Y BOCCTaHOBJICHUS, KAYECTBEHHBIC PEAKIIUM ), OJIyYEHUE U TPUMEHEHUE

3.4

OnDHOOCHOBHBIC TIpPEACIIbHBIC KAapOOHOBBIC KHUCJIOTBHL. MypaBbUHAS H
YKCYCHAasl KHUCJIOTBI: CTpPOCHHE, (PU3MYECKHE W XHUMHUYCCKHE CBOMNCTBa
(cBo¥icTBa, 00OIIME IS KIacca KUCIIOT, peaKIus dTepUGUKAIINN ), TIOJTYICHUE
U npumeHeHue. CTeapuHOBasi M OJICMHOBAs KHUCIOTHI KaK MPEJACTaBUTEIIH
BBICIITUX KapOOHOBBIX KHCJIOT. MbIIa KaK COJM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBUE

3.5

CnoxHpie 3(Qupbl Kak MOpPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [‘maponus
cnoxHbeIX d¢upoB. Kupbel. ['maponus xupo. Ilpumenenwme KHUPOB.
buonornueckas posb )KUpPOB

3.6

YrieBonasr: COCTaB, KJaccuukamus YIJIEBOJIOB (MoHO-, -
U nonucaxapuibl). ['Ioko3a — mpocTeiuil MOHOcaxapu: 0COOEHHOCTH
CTPOCHUS  MOJICKYJIBI, dbusuyeckue M XHMHYECKHE  CBOMCTBA

(B3ammopeiictue ¢ ruuapokcuaom wmenu (Il), okucieHne amMMmHaYHBIM




pactBopoMm okcuaa cepebpa (l), BoccTaHOBIEeHHE, OpOXKEHHE TIIOKO3bI),
HaxOXJCHUE B MPHUPOJE, MPUMEHEHHE, Onoiornueckas poiab. DoTtocuHTes.
OpyKTO3a KaKk M30Mep TIIOKO3bl. Kpaxman W 1emirono3a Kak MpHUpPOIHBIC
nosuMepsl. CTpoeHUE Kpaxmalia v IEeUTio103bl. PU3NYECKue U XUMHUYECKUE
CBOMCTBa Kpaxmaja (TUIpoJin3, KaueCTBEHHAs PEaKIIUs C HOJIOM)

4 A3zoTCcoaepIKaIe OPraHnYeCKUE COEINHEHUS

41 | AMUHOKHUCIOTHI KaK aM(pOTepHbIe OpraHuYecKue coeqnHeHns. Ouznueckne
U XUMUYECKHE CBOMCTBA aMHUHOKUCIOT (Ha mMpuUMepe TJIUIUHA).
buonoruyeckoe 3HaueHne aMuHOKUCHOT. [lenTuast

4.2 |benku kak TMPUPOAHBIE BBICOKOMOJEKYJSApHBIE coenuHeHus. llepBuunas,
BTOpUYHAS U TPETUUYHAs CTPYKTypa OelKoB. XMMUYECKUE CBOICTBA OEIIKOB:
TUIPOJIN3, ICHATYpallUs, KAUeCTBEHHbIE PEAKIIMK Ha OeIKU

5 BricokomMomneKyIsapHbIe COeTUHEHUS

5.1 | OcHOBHBIC MOHSTHS XHUMHUU BBICOKOMOJICKYIISIPHBIX COCTUHEHHI: MOHOMED,
NOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSISA
MoJieKkyJsipHas macca. OCHOBHBIE METO/IBI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHHH — [TOJIMMEPU3ALIHsl U MTOJIMKOHIEHCAIHSI

5.2 | DKcnepUMEHTalbHbIE METOIbl HM3yUeHHs BEUIECTB M HMX IMPEBPALICHHNA:

O3HAaKOMJICHHUC C 06pa3uaMH MpUpPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH,
mracTMacc, Kay4dyKoB. HOJ’IY‘IGHI/IG CUHTCTHUYCCKOI'O KaydyKa U PC3UHBI




11 KJIACC

IIpoBepsiemble TPeOOBaHUSA K pe3y/1bTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM

NporpaMMmslI

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsieMbIe IPpeAMETHBIC PE3YIIBTATHl OCBOCHHSI OCHOBHOM
00pa3zoBaTeILHON MPOrPaMMBI CpeTHEro 00IIIero o0pa3oBaHus

1

TGOpeTI/I‘IeCKI/IC OCHOBBI XMMHNHU

11

Brnanenune cucteMoll XMMHMYECKUX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOITIOJIaralIue IMOHATHSA (XMMHUYECKHH  JJIEMEHT, aToM,
3JIGKTpOHHAss 000JI0YKa aToMma, S-, P-, d-3JIEKTPOHHBIC OpPOUTAIIN
aTOMOB, HOH, MOJIEKYJA, BaJEHTHOCTb, JJIEKTPOOTPHULIATEIHHOCTD,
CTENEHb OKHUCIICHMS, XMMHUYECKas CBsI3b, MOJb, MOJISIpHas Macca,
MOJISIDHBIM 00bEM, KpHUCTAIMYECKas peIeTKa, THUITBI XUMHUYECKUX
peaxuuii (OKHCIUTENIbHO-BOCCTAHOBUTEIIBHBIE, DK30- 5|
SHJOTEPMHUYECKHUE,  pPEaKIMM  HOHHOrO  OOMEHa),  pacTBOp,
BJIEKTPOJIUTHI, HEIEKTPOIUTHI, JJIEKTPOJUTHYECKAS JUCCOLMAIS,
OKHUCJIUTENb, BOCCTAHOBUTENIb, CKOPOCTh XUMHUYECKOW pEaKIUH,
XUMHUYECKOE  PaBHOBECHE); TEOPUHU U 3aKOHBI (Teopust
BJICKTPONUTHYECKOM aucconuanuu, llepuogmueckuin 3akoH /..
MenpaeneeBa, 3aKOH COXpPAaHEHUS  MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK  XUMHH,  (PAKTOJOTHUYECKHUE  CBEACHUS
O CBOMCTBaX, COCTaBe, TOJYYCHUU M OE€301aCHOM HCIIOIb30BaHUHU
BOKHCUIINX HEOPraHMYECKHUX BEIIECTB B OBITY W IPAKTHUYECKOU
JIEATSIIHPHOCTH YeJIOBEKa

1.2

CdopMUPOBAaHHOCTh YMEHUN BBIABISITh XapaKTepHbIE MPHU3HAKH U
B3aMMOCBSI3b M3YUYCHHBIX MOHSATHM, MPUMEHATH COOTBETCTBYIOILIUE
MOHATHUS IIPU OIMUCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB M UX NPEBPALLCHUM; BBIABIATH B3aUMOCBSI3b XMUMUUYECKHX
3HAHUM C NOHATUSIMU M TPEACTABICHUSAMHU JPYTHX ECTECTBEHHO-
Hay4HBIX [IPEAMETOB

1.3

Brnangenve OCHOBHBIMH METOJaMU HAy4YHOTO TIO3HAHUS BEIIESCTB
U XUMUYECKUX SIBJICHUU (HaOII0JeHNE, W3MEpPEHHUE, DKCIIEPUMEHT,
MOJICTTUPOBAHUE)

1.4

ChopMHpOBaHHOCTh YMEHHH OMNpEAeNsTh BaJCHTHOCTh W CTENEHBb
OKHUCJIEHHS] XMMHUYECKHX OJJIEMEHTOB B COEIMHEHHUAX PA3IHYHOIO
cocTaBa, BHUJ XHMHYECKOW CBsI3W  (KOBAJIEHTHAs, HOHHaf,
MeTaNInYecKas, BOJOPOHAs) B COCIMHEHUAX, TUIl KPUCTAJUTMYECKOM
pELIETKH KOHKPETHOT'O BEllecTBa (aTOMHAas, MOJIEKYJIsipHasi, MOHHAs,
MeTaJlJIn4yecKast)




1.5

ChopMUpOBaHHOCTh YMEHUN OMPEACIATh XapaKTep CPeabl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHECHUN

1.6

ChopMUpOBaHHOCT ~ YMEHHS  KJIacCU(UIIMPOBATh  XHUMHUYECKHUE
peaKIuy MO pa3IMuHbIM MPU3HAKaM (YHUCIY U COCTABY pPearupyromux
BEIIECTB, TEIIOBOMY J(PdeKTy peaxkiuu, H3MEHEHHUIO CTeleHen
OKUCJICHUSI ~ DJIEMEHTOB,  OOpaTUMOCTH  pEaKIuu,  y4acTHIO
KaTaau3aTopa)

1.7

ChopMUPOBAaHHOCT, yYMEHUM COCTaBJISITh YPaBHEHUSI PEaAKIIMi
pPa3IMYHBIX THUIOB, TOJHBIE U COKPAILEHHBIE YpPAaBHEHUS PEaKIUid
MOHHOTO OOMEHA, yUUTHIBAs YCIOBUS, TPU KOTOPHIX 3TU PEAKIIUH UTYT
110 KOHLIA

1.8

CdopMupoBaHHOCTh YMEHUM MPOBOAUTH PEAKIINH, MIOITBEPIK/IAIOIIIHE
KAQUeCTBEHHBI COCTAaB pa3JIMYHBIX HEOPraHUYECKUX BEIIECTB,
pacrno3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOUIUE B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEILIECTB

1.9

CdopMUpOBaHHOCTh YMEHHMI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBHUTEJIbHBIX peaxkuuii MOCPEJICTBOM COCTaBIICHUS
AJIIEKTPOHHOTO OaiaHca 3TUX peaKIui

1.10

CdopMupoBaHHOCTh YMEHUU OOBICHATH 3aBUCHUMOCTH CKOPOCTH
XUMHYECKOW PEaKINK OT PA3IMYHBIX (PaKTOPOB

1.11

ChopMHUPOBAaHHOCTE YMEHHH OOBSICHATH XapakTep CMEIICHUS
XUMHYECKOTO PAaBHOBECHS B 3aBUCMMOCTH OT BHEIITHETO BO3CHCTBUSA
(mpunnun Jle Hatenne)

OO6mu1ast 1 HeOpraHuvYecKass XUMUs

2.1

CdopMupoBaHHOCTh YMEHUN pacKpbiBaTh cMbIca [lepuomnyeckoro
3aKO0HA J.. MenneneeBa 51 JIEMOHCTPUPOBATH €ro
CUCTEMATH3UPYIOLIYI0, OOBACHUTEIBHYI0O W  MPOTHOCTHUYECKYIO
byHKIAHA

2.2

ChopMUPOBAaHHOCT, ~ YMEHUW  XapaKTEpHU30BaTh  JJICKTPOHHOE
CTPOCHME aTOMOB XHWMHUYECKHX »dJIeMeHTOB | — 4 mnepuonoB
[Tepnoanueckoit cucteMbl XxumMmuueckux 3seMeHToB [[.11. Mennaeneena,
UCIIONIB3YsS  MOHATHA  «S-, P-, d-3JEKTPOHHBIC  OPOUTAIIN,
«QHEPTeTUYECKHE YPOBHUY», OOBICHITH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCAWHEHUN MO MEepuoiaM |
rpynnaM llepuognyeckoil cuUCTEMBI XMMHUYECKUX 3yeMeHToB [[.U.
MenneneeBa




2.3

ChopMUpOBaHHOCTh YMEHUM XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBAa HEOPTraHUYECKUX BEHIECTB  Pa3IMYHBIX
KJIACCOB, MOJATBEPKAATh CYIIIECTBOBAHUE MEHETUUECKOU CBSI3U MEXKIY
HEOPraHMYEeCKUMU  BEIIECTBAMU C  TOMOIIBIO  ypaBHEHUM
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHUIA

2.4

ChopMUpOBaHHOCT, YMEHHMHM  yCTaHABJIMBATh MPUHAJICKHOCTD
HEOpPraHMYECKUX BEUIECTB MO MX COCTaBY K ONpPENEIEHHOMY Kiaccy
(rpymnme) coequHeHH# (MPOCThIE BEIIECTBA — METAJIJIbl U HEMETAJLIBI,
OKCHU/IbI, OCHOBaHUSI, KUCJIOTHI, aM(OTepHbIE TUAPOKCUIBI, COJIH)

2.5

CdopMUPOBaHHOCTh YMEHHI UCIIOJIb30BATh XUMHYECKYI0 CUMBOJIHMKY
JUIsL  cOCTaBieHUs (OpMyNl BELIECTB W YpPaBHEHUNW XHMHUYECKUX
peakiuii, cucrematudeckyro HomeHknatypy (IUPAC) u tpuBnanbHbie
Ha3BaHMUS OTAENbHBIX HEOPraHMYECKUX BeEUIECTB (yrapHblii Tras,
YIJIEKUCTBIM Ta3, aMMHaK, raiieHasi U3BECTh, HeraiieHas H3BECTb,
NUTHEBAs COMQ, MUPUT U IPYTHUE)

2.6

CdopMUpOBaHHOCTh YMEHUN XapaKTEepU30BaTh (OMHUCHIBATH) OOIIUE
XMUMHUYECKUE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3IMYHbIX KJIaCCOB,
HNOATBEP)KAATh  CYIIECTBOBAHWE T€HETUYECKOW CBA3M  MEXIY
HEOPraHWYEeCKUMH  BEIIECTBAMM  C  I[OMOIIBIO  YpaBHEHHI
COOTBETCTBYIOLIUX XUMHUUECKUX pPEaKIIUN

2.7

CdopMUpOBaHHOCTh YMEHH IIJITAHUPOBATH U BHIMOJIHATH XUMUYECKHM
AKCHEPUMEHT (pa3JIoKEHHUE NEPOKCHUIa BOAOpPOAA B MPUCYTCTBHU
KaTaJin3aTopa, ONPENEICHUE CPEAbl pACTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAJIIBHOTO HWHAMKATOpA, BIMSHHE pPa3IUYHBIX (DAKTOPOB HA
CKOPOCTh XMMHYECKOM peakIui, peakiud HOHHOTO OOMeHa,
KauyeCTBEHHbIE peakluu Ha CylbdaT-, KapOOHAT- U XJIOPUA-aHUOHHI,
HA KaTUOH aMMOHMSI, PEUIEHUE YKCIIEPUMEHTAIBHBIX 33]1a4 10 TeMaM
«Metamnb» u «HemeTambl») B COOTBETCTBUU C ITPaBUJIAMU TEXHUKH
0e30macHOCTH TpU OOpalleHHH C BEIECTBAMU H J1a0OPaTOPHBIM
000pyI0OBaHUEM; NpEACTaBISATh  PE3YJIbTATHI XUMHUYECKOTO
JKCIiepuMeHTa B (¢GopMe 3alucHl YpaBHEHUH COOTBETCTBYIOIIMX
peaknuii 1 GOpMYITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB

2.8

ChopMHUPOBaHHOCT, YMEHHUH COOJIO/IAaTh MpaBWIA ITOJIb30BAHUS
XUMHUYECKOW MOCYAOM M J1abOpaTOPHBIM O0OpYIOBaHUEM, a TaKXKe
npaBuja OOpallleHUs C BEIIECTBAMU B COOTBETCTBUU C UHCTPYKIUSIMHU
M0 BBIMOJHEHUIO JA00OPaTOPHBIX XUMUUECKUX OMBITOB

2.9

ChopMUpOBaHHOCT, ~ YMEHMH  XapaKTE€pU30BaTh  XHMHUYECKHUE
IIPOLECCHI, JICKAIINE B OCHOBE MPOMBILLUICHHOTO MOJYYEHUSI CEPHOMN
KHUCIIOThI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTH MPEICTABICHUN




00 OO0mMX HAYYHBIX TMPHUHIMMIAX M DKOJOTHYECKUX MpodieMax
XUMUYECKOT0 MPOU3BOJICTBA

XUMUA U )KU3HL. PacyeTsl

3.1

ChopMupoOBaHHOCTh MPEACTABICHUM O XUMHUYECKON COCTaBISAIONICH
€CTECTBEHHO-HAYYHON KApTUHBI MHUpPA, POJIM XUMHUHM B MO3HAHUU
SBJICHUN MpUPONbl, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpbI
JUYHOCTH, €€ (DYHKIHMOHAJIBbHOW TPaMOTHOCTH, HEOOXOIMMOU ISt
pelieHrss TPaKTUYeCKUX 3a7ad W DKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3/I0POBBIO M IPUPOJTHOM Cpefie

3.2

CdopmMupoBaHHOCTH YMEHHU KPUTHYECKHU aHAJIU3UPOBATH
XUMHYECKYI0 HH(OpMaIuUio, MOJy4yaeMyl0 M3 Pa3HbIX HCTOYHUKOB
(cpeacTBa MaccoBOM KOMMYHMKAIUU, ceTh IHTepHET u apyrue)

3.3

ChopMUpOBaHHOCT YMEHHH COOMIOJATh TIpaBUIa SKOJOTHYECKH
1IeJIeCO00pa3HOro MOBENEHUS B OBITY W TPYIOBOM [1€ATENHHOCTH B
[EeJIIX COXPAHCHHs] CBOETO 3JI0POBbS M OKPYXAIOMIEH MPHUPOTHOM
Cpelbl

3.4

Oco3HaBaTh ONACHOCTh BO3I[€ﬁCTBHH Ha JKHMBBIC OpPraHU3MbI
OIIPCACIICHHBIX BCUICCTB, IIOHNUMAsA CMBICII ITIOKA3aTCJIA HI[K, ITOACHATDH
Ha IIpuMEpax CITOCOOBI YMCHBIHICHUA U IPECAOTBPAIICHUA UX BPCAHOI'O
BO3II€ﬁCTBPIH Ha OpraHu3M 4YCJIOBCKaA

3.5

CdopMupoBaHHOCTH YMEHUI MIPOBOUTH BBIYMCIICHUS C
HCIIOJIb30BAHUEM TMOHSTUSI «MACCOBas J10J1 BEIIECTBA B PAacTBOPEY,
00BEMHBIX OTHONIEHWH Ta30B IPH XUMHYECKHUX PEAKIUAX, MACChI
BeIlleCTBa MM 00beMa Ta30B 10 MU3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00beMy OJIHOTO W3 YUYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
TEII0BOTO 3 (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPaHEHHS MACCHI
BEIIECTB, NIPEBPALLCHUS U COXPAHEHUS SHEPTUU

IIpoBepsiemble 3J1eMEHTBHI COIePsKAHUSA

Kon [IpoBepsieMblli SIIEMEHT COJIEPKAHUS
1 Teopernueckue OCHOBbI XUMHUH
11 XUMHUYEeCKU dJIeMEeHT. AToM. Sapo aroma, H30TONbL. JNEKTPOHHAs

000J0UKa. DHEPreTU4YeCKUe YpOBHHU, MOJYpPOBHU. ATOMHBIE OpOUTAIIH,
S-, p-, d-omementbl. OCOOEHHOCTH pacmpeleNieHHs] AJIEKTPOHOB I10
opOuTalsiM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. IIEKTPOHHAS
KOH(Urypauus aToMOB




1.2

Ilepuonnueckuil 3akoH u llepuoanueckas cucremMa XMUMHYECKUX JJIEMEHTOB
J.W. MenneneeBa. CBsA3p nepuoaMuYecKoro 3akoHa u llepuoanueckoit
cucTeMbl XUMUUYeCKUX 3neMeHToB JI.M. MeHneneeBa ¢ COBpPEMEHHOMU
TEOpUEH CTPOEHUSI AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOICTB
XUMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
[0 TpyINIaM U NMEepUoAaM. 3JHAYEHUE NEPUOJMYECKOTO 3aKOHA B Pa3BUTHU
HayKU

1.3

Ctpoenue BellecTBA. XHUMHUYECKash CBs3b. BHIbl XUMHWYECKON CBA3U
(koBaJIeHTHAsT HETOJIApHAsl W TOJIsApHAasi, MOHHAs, MeTayuindeckas). VoHsI:
KaTHUOHBI U aHWOHBI. MeXaHu3Mbl 00pa30BaHUS KOBAJICHTHON XMMUYECKOM
cBs131 (OOMEHHBIN U JOHOPHO-AKIIENTOPHBIN). BogopoaHas cBsi3b

1.4

BaneHnTHOCTB. DneKTpooTpUaTeNbHOCTh. CTETIEHb OKUCIICHHUS

1.5

BGIIIGCTBa MOJICKYJLIDHOTO MW HEMOJICKYJIAPHOI'O  CTPOCHUA. 3akoH
IIOCTOAHCTBA COCTaBa BCHICCTBA. Tunsl KpUCTAJULIMYCCKUX PCIICTOK.
3aBHUCHUMOCTh CBOMCTBa BCIICCTB OT THIIA KpHCTaHHHqCCKOﬁ PCUICTKMU.
IlonsaTue o AUCTICPCHBIX CHUCTCMaAX. Hctunnaeie n KOJNIONIHBIC PACTBOPLI.
MaccoBas A0JIs1 BCIICCTBA B paCTBOPC

1.6

Knaccudukanus HEOPraHMYECKUX COETMHEHU. Homenxkmnarypa
HEOpPraHMYECKUX BEIIECTB

1.7

XUMHYECKast peaxkuus. Knaccudukarms XUMHYECKUX peakiuii
B HEOPraHWYECKOW U OpPraHM4YeCKOM XHUMHUHU. 3aKOH COXPAaHEHUS MacChl
BEILIECTB, 3aKOH COXPAaHEHMS W MPEBPALICHUS DHEPIUU NPU XUMUUYECKUX
peaKIusIX

1.8

CKOpOCTh peakiiiu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (PAKTOPOB

1.9

OOpatumbie peaknuu. XUMHUYECKOe paBHOBecHe. DakTOphI, BIUSIONIUE
Ha COCTOAHME XuMHuueckoro pasHosecus. [Ipunnun Jle [larense

1.10

DnekTponautnyeckas aucconyanus. CHIIBHBIE W ClIa0ble 3JICKTPOJIUTHI.
Cpena BOJIHBIX PAacTBOPOB BEIIECTB: KHUCIAs, HEUTpasibHasA, IIEJI0YHAs.
Peakiiun noasoro ooMmena

1.11

OKHCIUTEIRHO-BOCCTAHOBUTEILHBIC pPCaKInuu

Heoprannueckas xumus

2.1

Hemeramnel. Ilonoxxenne HemertamnoB B llepuoguueckoit cucreme
xuMudeckux anemMeHToB J[.MI. MennaeneeBa u OCOOCHHOCTH CTPOCHHS
aToMoB. @U3MUECKHE CBOMCTBA HEMETAILIOB. AJIJIOTPOIUS HEMETAJIOB (Ha
MpUMEpPE KUCI0pOoa, cepsl, pochopa u yrieposia)




2.2

XUMHUYECKHUE CBOMCTBA BAXKHEUIIIMX HEMETAJUIOB (raJiore€HOB, CEphl, a30Ta,
dochopa, yrieponga U KpeMHHs) MU UX COCAMHEHUM (OKCHIOB,
KHUCIIOPOJICOJEPKAIINX KHUCJIOT, BOJOPOJHBIX coeauHeHuil). llpumenenue
Ba)XXHEUIIIMX HEMETAJIJIOB U UX COCIUHCHUN

2.3

Meramisl. [lomoxenue MetaiuioB B Ilepuoguyeckon cucreMe XUMUYECKUX
anementoB J.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX
o0osouek aToMoB MeTaioB. OOmue Qu3nueckue CBOWCTBA METAJIIOB.
CrnaBbl METAIIIOB. DIEKTPOXUMUYECKUM ST HANTPSHKEHU METaioB

2.4

XUMHUYECKUE CBOMCTBA BaXHEUINIMX METAJUIOB (HATPUM, Kadui, KaJbIUH,
MarHui, aJllOMUHUN, [IUHK, XPOM, KEJIe30, Me/lb) U X coequHeHut. O0mue
crocoObl MoTyueHust MeTauioB. [IpuMeHeHre MeTaIOB B OBITY M TEXHHUKE

2.5

I'eneTnueckas CBA3b HCOPIraHNUYCCKHX BCIICCTB, MMpUHAJICKAIIUX
K pa3JIMYHbIM KJIaCCaM

XUMUA U )KU3Hb

3.1

Ponp xumuu B obecneueHnu 3KOJIOFI/I‘ICCKOI>JI, BHepFGTquCKOﬁ Hu HI/IIIIGBOﬁ
6€3OHaCHOCTI/I, pa3sBUTHUHN MCAHUIIMHBI. [lonstne o HAaY4YHBIX MCTOOax
IMO3HaHMUA BCIICCTB U XUMHWYCCKUX pCaKHI/Iﬁ

3.2

[IpencraBnenuss o0 OOMMX HAYYHBIX MPUHIUIAX MPOMBIILIEHHOTO
MOJIyYEHUSI BaXKHEUIINX BellecTB. YeJIOBEK B MUPE BEIECTB U MAaTEPUATIOB:
BaKHEWILINE CTPOUTEIbHBIE MAaTepHUaJIbl, KOHCTPYKIMOHHBIE MaTEpHalbl,
KpacKH, CTEKJIO, KEpaMUKa, MaTepUaibl Jis AJIEKTPOHUKH, HAHOMAaTEpHUabl,
OpraHMYecKue 1 MUHEpaJbHbIC YI00peHus

3.3

XuMHS ¥ 370pOBhE YENIOBEKA: MpaBHJIa HCIOIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiia 0€30MaCHOTO MCIOJIB30BaHUS MpENnapaToB OBITOBOM
XUMUHU B IOBCEIHEBHOM KU3HU




