KopHenuyK  Noanucaro uadposoit TIpuiioXKeHue K 0OOI1 COO

TaTbAHa T Mo
MwuxainnosHa f‘é?gfizfa‘;%ﬁ\/lynnuﬂﬂAﬂbHOE KA3EHHOE OBmEOBPA?'OBATEJIbHOE

YYPEXJAEHHUE
«CPEJHSS OEI]lEOBPA?,OBATEJIbHAH [IKOJIA Ne 5 r. Maiickoro»
MyHnunnanbﬂammerbaIyaxy milarnls «I1{I3HBIrBIKY pBITLYIXY mlanls Ne 5

Maiikpan»

Maiickuit maxapHsl MyHHLATATBHBIH GuIMMOepreHyyep
GuiMmOepren6eeH HHOMEPHH HIKOJTY»

€K J1IeHUSCBIHbI

«Opra
COTJIACOBAHO [TPUHATO YTBEPXJIEHO
1a 3acenanuu 1IIMO yuutene# 3aM. JAPEKTOpa 10 YMP TIpMKa30M JAUPEKTOPA
ecTeCTBEHHOHAYYHOTO IMKJIa - M.B. JleHHCEHKO MKQY COLI Ne 5
ITporoxon Ne s «Ap» _of 2025 . r, Maiickoro
TIpukaz Ne £#L ~0&

oT«Lf »__OF 2025 =
&AL _Gf

PABOYASA IMPOI'PAMMA
YUYEBHOTI'O NPEAMETA
«XHAMMUS»

ISl OBYYAIOIIMXCHA 10-11 KJIACCOB
(6a3oBbIi ypOBeHb)

Paspaborana
y4uTeaeM XHMHH

[IIMO yuuTenen ecTeCTBeHHOHAYYHOr0 IHK/IA:

[lamyp3aesoii 3.C.

r. Maiickni

2025-2026 y4yedublii rox




COJIEP)KAHMUE:

1. TIOACHUTEJIbBHAA 3AIINCKA

2. COJIEP’)KAHUE OBYYEHUA

3. TNIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A
[TPOI'PAMMBI

4. TEMATHUYECKOE IINTAHMPOBAHUE

5. [NOYPOYHOE IINTAHUPOBAHUE

6. IIEPEYEHb (KOAUOUKATOP) PACITPEAEJIEHHBIX 10
KJIACCAM ITPOBEPSIEMBIX TPEBOBAHUI K PE3VJIbTATAM
OCBOEHNS OCHOBHOI OBPA30OBATEJILHOM [TPOI' PAMMBI
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA U DJIEMEHTOB
COLAEPXAHUA 110 XMMNU

7. IIEPEYEHb (KOIMD®UKATOP) ITPOBEPAEMBIX
TPEBOBAHUI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA30BATEJILHOM ITPOI' PAMMBI OCHOBHOI'O OBIIET'O
OBPA30OBAHUMA U DJIEMEHTOB COHAEPXKAHUA 110
XUMHNHN

[Iposepsiembie Ha EI'D o xumMuu TpeOoBaHUs K
pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTEIbHON MIPOTPaMMBI
OCHOBHOTO 00111eT0 00pa30oBaHUs

IlepeueHb 31eMEHTOB coliepKaHusl, MpoBepsieMbIXx Ha EI'D no

XUMHH
8. YUEBHO-METOAMYECKOE OBECIIEUEHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA

3 cTp.
7 cTp.

13 cp.

23 cTp.
30 ctp.

54 cTp.

63 cTp.

53 cTp.
67 ctp.

72 ctp.



1. HOSACHUTEJBHASA 3AIIUCKA

[Iporpamma 10 XuUMHUM Ha YpOBHE CpeAaHero oOmiero oOpa3oBaHus
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON TPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DeAepalbHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX OpraHuzanusx Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX ToJIOkeHUH «CTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
@enepanun Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.) u opueHTUpPOBAHA Ha peau3alliio B IIEHTPE 00pa3oBaHUs
€CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKON HamnpasieHHocTel «Touka poctay,
cozganHoro Ha 0Oaze MKOY COLI Ne 5 r. Maiickoro ¢ Lelbl0 pa3BUTHS Y
oOy4JaronMxcss  €CTeCTBEHHOHAy4YHOW, MaTeMaTU4YecKOd, HHPOPMalUOHHOU
IPAMOTHOCTH, (OPMUPOBAHUS KPUTHYECKOTO M KpPEATUBHOIO  MBIIUICHHUS,
COBEPILIECHCTBOBAHMUSI  HABBIKOB  €CTECTBEHHOHAYYHOM M  TEXHOJOTMYECKOM
HaIPaBJIEHHOCTH, a TAKXKe JIJISl MPAKTHYECKOW OTPaObOTKH yueOHOTO Marepuaia 1o
y4eOHOMY MpPEeaMETy « XUMHUSD)

OcHOBY MOJIXOJ0B K pa3pabOTKE MPOrpaMMbl MO XMMHH, K ONPEIEICHUIO
oO1elt cTpareruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYJAIOIINXCS CPEACTBAMU
yueOHoro npeamera « Xumus» s 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIN
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3anMoOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHus, pe3yjbTaToB OOydeHHs U TpeOOBaHMM K YPOBHIO IOJATOTOBKH
BBITTYCKHUKOB.

XHAMHYECKOE oOpa3oBaHue, [I0JIy4aeMoe BBIITY CKHUKAMH
00111e00pa30BaTeIbHOM OpraHU3alliu, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpa3oBaHHOCTU. OHO  CIIYXHUT 3aBEpILIAIOIIMM  JTallOM peaju3aluy  Ha
COOTBETCTBYIOIIEM €My Oa30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEW, MPHUHIIUIIOB
LEJIOCTHOCTH CHUCTEMbl XMMHUYECKOrOo OOpa30oBaHUs. DTH LEHHOCTH KacaroTcs
MO3HAHUS 3HAKOB MPUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYphl
4eJioBeKa, a TakKe JKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 W TNPUPONHOM cpexe. Peannzyercss xumuueckoe oOpa3oBaHUE
oOydJaronuxcsi Ha ypOBHE CpeHEro 001ero oOpa3oBaHUs CPEICTBAMHU y4eOHOTO
npeaMera «XHUMHsSD, COJEpKaHUE M IOCTPOCHHE KOTOPOro OIPEIENICHbl B
nmporpaMme 10 XUMHU C Y4ETOM CHenuuPuKkd HayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
Oo0mMX 1enell M NPUHLUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero obmero oopasoBanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYKH UrPaeT 0COOYIO poib B
COBPEMEHHOW IMBWJIM3AllMM, B CO3JaHMM HOBOM 0a3bl MaTepuaIbHOU
KyJbTypbl. OHa BHOCUT CBOM BKJIaJ B (DOPMHUPOBAHME PAIMOHATIBHOTO HAYYHOTO
MBIILJICHHUS, B CO3JaHUE LIETOCTHOTO MPEACTaBICHUS 00 OKpyX aloleM MUpE KaK O
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CAMHCTBE TMPUPOJIbI U YENOBEKa, KOTOpoe (OpMHUpPYETCS B XUMHUU Ha OCHOBE
NOHUMAHUsI  BEUIECTBEHHOTO COCTaBa  OKPY’KAIOIIEr0 MHpa, OCO3HAHUSA
B3aMMOCBSI3€M MEXIy CTPOECHHEM BEIIECTB, MX CBOHNCTBAMH W BO3MOXXHBIMHU
001acTAMU MPUMEHEHUS.

TecHO B3aUMOJEHCTBYSI C APYTMMH €CTECTBEHHBIMH HayKaMH, XUMUS CTaJla
HEOTHEMIIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO
Tpyda ¥ KH3HU Kaxaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS Kak Hayka
CO3UJIaTEIbHAs, KaK HayKa C BBICOKMX TEXHOJIOTHI, HAlpaBleHa Ha PEUICHUE
rJI00AIbHBIX TMPOOJIEMHO YCTOWYMBOTO Pa3BUTHSL YEJIOBEUECTBA - ChHIPHEBOM,
HHEPreTUYECKOM, MUIIIEBOM, SKOJIOTUYECKON O€30IaCHOCTH U OXPaHBI 3J0POBBSI.

B coorBercTBUM € OOLMMM LENSMU M NPUHLMIIAMUA CPEIHEro OOIIEro
oOpaszoBanusl conepxkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypoBEHb
U3Yy4EHHUs) OPUEHTHUPOBAHO MPEUMYILECTBEHHO HA OOILEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOAMMOE UM Uil  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEHNIHONO BKJIIOYEHHUS B JKHW3Hb COLMYMA, MPOJOJIKEHHUE
00pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocrapimsmUMHA  npeaMera  «XUMHUS»  SABISIOTCA 0a30BbIE KYpChl —
«Oprannyeckas xumuss» U «OOmas W HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOI HayKHU: CUCTEMA
3HAHUU MO HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUM) U
OpraHn4eckon xumuu. PopMHUpPOBaHUE HAHHOW CUCTEMBI 3HAHUM INPU U3YyUYECHUU
npeaMera 00ecrnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0O0Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa couepkanusi KypcoB — «Opranndeckas xumus» u «OOmas u
HEOpraHuveckas Xumus» copMupoBaHa B IporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOI'O MOAXOAa K H3Y4YEHHMIO Yy4eOHOro Marepuana U oOyCIIOBJIECHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONPEIENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4YecKOM XHWMHUHU BEIIECTBA
paccMaTpuBalOTCSl Ha YPOBHE KIACCUYECKOM TEOPUU CTPOCHMSI OPraHUYECKUX
COCIMHEHUW, a Takke Ha YPOBHE CTEPEOXMMHYECKUX U  3JIEKTPOHHBIX
NpeACTaBICHU O CTpoeHuu BemiecTB. CBeleHUs 00 H3yd4aeMblx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHndeckod XUMHMM IIOJyYarOT pa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XMMUYECKOM CBSI3M, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lon HOBBIM yriaoM 3peHuss B npeamere «XuMHs» 0a30BOT0 YypOBHS
paccMaTpWBaeTCs W3YYCHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
TEOPETUYECKH MaTepuadl u (aKTOJIOTHMYECKHE CBEIACHHS O BEIIeCTBaX U
XUMUYeCcKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuueckas
XUMUSD» OOyYarOIIMMCSl TPEAOCTaBIACTCS BO3MOXKHOCTh OCO3HATH 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX TMO3UIUH,



riy0oke TMOHSATh HUCTOPUYECKOE U3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMEH 1 MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BaXXHEHIIMX BEIIECTBAaX, NX COCTaBE, CTPOCHUH,
CBOMCTBax M NPUMEHEHHH, a TAKXKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTUYECKUA W MPUKIAJTHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IO3HABATEIBHOW M MPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUU XUMHUHU, TTOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MH(POPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MOHUMAHHUS
dunocockux MAEH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYECKOrO H
OpraHUYEeCcKOro Mupa, OOYCIOBIEHHOCTb CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBICHUW MyTEM OSKCHEpPUMEHTa H
pelIeHUs] MPOTUBOPEYMI MEXIy HOBBIMH (haKTaMM U  TEOPETUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nuame pemieHns 3agad  BOCHMTAHUSA, pPa3BUTHUS W COLMAIU3ALMU
oOyyaroluxcs MPUHATBIE NMPOrpaMMON MO XMMHH TOAXOAbI K OIpPEIEICHHIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (HopMHupoBaHHUE
YHUBEPCAIbHBIX Y4Y€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOJieM, TIOUCKa, aHalu3a u
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TMO3HAHUU
XUMHUH.

B mnpaktuke npenojgaBaHus XMMHUM KaKk Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero od1iero oopa3oBaHusi, IPU OMPEICICHUN
COJIEPKATEIbHOM XAPAKTEPUCTUKHM LEeJIed W3Y4YEHUs MpeIMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
IIPEAMETA SIBJISIETCS BIIOJIHE ONIPaBAAHHBIM.

CornacHo NaHHOW TOYKE 3pEHHMs TJIaBHBIMHM LEIAMH H3y4YEHUs Ipeamera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SIBIISIOTCS:

dbopMHpOBaHHME  CHUCTEMbl XMMHYECKMX 3HAHUW KaKk  BaKHeWIen
COCTaBIISIFOIIEN €CTECTBEHHO-HAYYHOM KAPTHUHBI MHUpPA, B OCHOBE KOTOPOW JIE€XkKaT

5



KJIIOUEBBIE MMOHATHS, (PyHIAMEHTaJbHbIE 3aKOHbI M TEOPUU XHMHH, OCBOCHHUE
A3bIKa HAyKH, YCBOCHHE W TIOHMMAHUE CYIIHOCTH JOCTYIHBIX O00O0IIeHUN
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMIICHHE C HCTOpPUEH HUX pPa3BUTHS U
CTaHOBJICHHUS,

(dopMupOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHMS
BEIICCTB U XHMHUYECKUX PEAKIUil, HEOOXOMUMBIX [JIsl MPHUOOPETEHUs YMEHUM
OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XMMHUYECKHUX SIBIICHUH, HMEIOIUX MECTO B
IpUpPOJIE, B IPAKTUYECKOMN U MOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHUM U CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOJIIOJIEHUEM U
OOBSICHEHMEM XUMHUYECKOTO JKCIIEPUMEHTA, COOJIIOJEHUEM MpPaBUl OE30MaCHOTO
oOpallieHusl ¢ BEIEeCTBAMHU.

Hapsiny ¢ atum, conepkarenbHasi XapaKTEpUCTUKA 1IeJied U 3aa4 U3YUYCHHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpeaHero oodmiero odpazoBanus. CeroaHs B
NpenoJaBaHuM XUMHM B  OOJIbIIEH CTENEHH OTHAETCS  MPEANOYTEHUE
MPaKTUYECKOM KOMIIOHEHTE COJAEp)KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BIAJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHHUSIMH aKTUBHOTO TOJYYCHUS 3HAHUN W NMPUMEHEHHS WX B PEATbHOUN KU3HU
JUTSL peLIeHUs] TPaKTUYECKHUX 3a]1ay.

B cBsf3u ¢ 3TUM npu HU3yyeHUM MpeaMera «XUMUsS» JOMUHHUPYIOIIee
3Ha4YeHHEe NMPUOOPETAIOT TaKUE LENH U 33J]a4H, KaK:

ajanranus o0yJyaroumxcs K yCJIOBUSAM JTMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY HPUHSATHIO TPAMOTHBIX
pellIeHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dopMupoBaHWEe y OOYyYalOIIMXCS KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAUMBIX JUIsi MPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OLEHKU C MO3UIUI
HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
IIPOLIECCOB HA OPTraHU3M Y€JIOBEKA U IPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPYECKHX
CIIOCOOHOCTEH 00yUJarOIMXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO MTPUOOPETATh HOBBIC
3HaHUS 110 XMMHU B COOTBETCTBUH C )KMU3HEHHBIMHU MOTPEOHOCTSIMH, UCTIOIb30BATh
COBpeMEHHbIe MH(OPMALIMOHHBIE TEXHOJOTUH AJIA MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

(opMupoBaHHe U pa3BUTHE Yy OOYYalOLUMXCA AaCCOLUATUBHOIO U
JOTMYECKOI0 MBIIUIEHMsI, HaOJI0aTeNbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH,
KOTOpbIE OCOOEHHO HEOOXOIUMBI, B YACTHOCTH, NP IUIAHUPOBAHUU U IPOBEIECHUU
XMUMHUYECKOTO IKCIIEPUMEHTA;



BOCIIUTaHWE Yy oOOydarommxcs YOeKIEHHOCTH B TyMaHHCTHYECKOU
HAIPaBJICHHOCTH XHWMHH, € BAXHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOTO
OTHOIICHUSI K TPHUPOJEC M CBOEMY 3J0POBBIO, a TakyKe NPHOOPETCHHS OIbITa
WCITOJIb30BAHUS TIOMYYCHHBIX 3HAHWW MU TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yueObHOM TmmaHe cpemaHero oOmIero OOpa3oBaHHS TPEAMET «XHUMHUSDY
0a30BOr0 ypOBHS BXOAWT B COCTaB MPEAMETHON 001acTh «EcTecTBeHHO-HAyUYHBIC
IPEIMETHD».

OOmiee 4YucIO 4YacoB, OTBEAEHHBIX [JISi W3YYEHHUS XUMHUHU, Ha 0a30BOM
YpOBHE cpeaHero obiiero oopasoBanusi, coctasiser: B 10 kiracce — 34 gaca (1 gac
B HeJnento), 68 yacoB (2 yaca B Hezenio), B 11 kimacce — 34 gaca (1 yac B Hezieno),
68 yacoB (2 Jaca B HEZIEINIO).

2. COAEP)KAHUE OBYYEHUSA

10 KVIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XMMUH

[IpenMeTr opraHn4YecKor XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
IIOJIyYEHHH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUS CTPOEHUS OPraHUYECKHX
coenunenuii A. M. byTtieposa, e€ ocHOBHbIE MOI0keHUs. CTPYKTypHbIE (hOPMYJIBI
OpraHMYeCKuX BelecTB. ['omomorusa, wusomepus. XHUMHUYECKass CBA3b B
OpPraHUYECKUX COCIMHEHUSAX — OJMHAPHBIC U KPATHBIE CBS3H.

[IpencraBienue o kiaccuuKalMu opraHMyeckux BemiecTB. HoMeHknaTypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTudeckas) W TPUBHAJIbHBIE Ha3BaHMS
BAKHEHUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

DKCIEpUMEHTAIBHBIE METOJBl HM3YYEHHs BEIIECTB M MX MPEBPAILCHHI:
O3HAKOMJIEHUE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, MOJIEIMPOBAHHUE MOJIEKYJ] OPraHUYEeCKUX BEIIECTB, HAOJIOJCHHUE W
ONMMCAHNE AEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAILEHUI0 OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IU1aBJIeHKHE, OOYTJIMBAaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHMYECKMU pAx. MeTraH W 3TaH —
OpOCTeHIlMe NPEACTaBUTENN aKaHOB: (PU3WYECKHE W XHMUYECKHE CBOMCTBA
(peakuu 3amelleHus] U TOPEHUs), HAxXOXKIEHUE B IPUPOJE, IOIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTUYECKUNA PsiA. DTUIEH U NPOINUIIEH —
IpOCTEHIINe MPEACTaBUTENN AaTKEHOB: (PU3WYECKUE U XHMUYECKHME CBOMCTBA
(peakMu THAPUPOBAHMS, TAJOIEHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJIMMEPHU3AIINH ), TOTyYEHUE U TIPUMEHEHHE.



Ankanauensl: OytamueH-1,3 u MetunOyTtaaueH-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB W OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKHHA DSII.
AuetuneH — [OpOCTEMIIMKA MpPEACTAaBUTENb aJKHHOB: COCTaB, CTPOEHUE,
dusznyecKkrue u XMMHYECKHE CBOIMCTBA (peakluy THIPUPOBAHUS, TaJOTCHUPOBAHUS,
TUApaTalry, TOPEHUs), MOJyUYEHUE U TPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, (HU3MUECKUE U XMMHUYECKHE CBOMCTBA
(peakuuy rajoreHUpOBaHUsI U HUTPOBAHUS), MOJYyYEHUE U NIpUMEHeHue. 1o1yon:
cocmas, cmpoenue,  uzuyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NONYyYeHue u npumerenue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckas CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIUMHA K
Pa3INYHBIM KJIACCAM.

[IpuponHble MCTOYHUKHM yINIEBOAOPOAOB. IlpupoaHblii ra3 W NOIyTHBIE
He(dTauble Ta3pl. Hedth um e€ mpoucxoxnenune. CrocoObl nepepadoTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATAIUTUYECKUW), Tupoau3. IIpomykrsl
nepepaboTKu He(pTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHBIi
yTOJIb ¥ MPOAYKTHI €r0 MepepadboTKU.

OKCNepUMEHTAIBHBIE METOJIbl M3Y4Y€HHs BELIECTB M MX MPEBPALLECHUN:
O3HAKOMJIEHWE C O0Opa3lamMu IUlacTMacCc, Kay4yKOB M PE3UHBI, KOJUIEKIHH
«Hedpts» u  «Yromp», MoIeIMpoOBaHHE  MOJIEKYJ  YIJIEBOJOPOAOB U
raJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTHYECKON PabOThI: MOJyYeHUE ITHIIEHA
Y U3yYEHHUE €TO CBOMCTB.

Pacuérnble 3anaum.

Bbruncnenuss mo ypaBHEHUIO XMMHUYECKOM peakuumu (Mmacchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM IPOIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WJIM TPOIYKTOB PEAKIIUN).

KucJiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenpHple ONHOATOMHBIE CHUPTHI. METaHOJN W JTAHOJ: CTPOEHUE,
buznueckue M XUMHYECKHME CBOMCTBA (peakuud C AaKTUBHBIMU MeETallJIaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpUMEeHeHHe. BoJopoaHble CBS3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. J/lelicTBUE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHble  CHUPTHL. DTUJIEHTIIMKOAb M  T[JUIEPUH: CTPOCHHE,
duznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO MICIOYHBIMU
MeTaJUlaMM, KaueCTBEHHas peakUus Ha MHOIOAaTOMHBIE CIHpPTHI). JleiicTBuE Ha
opraHusM yenoBeka. [[puMeHenne ramueprHa U 3TUIEHTITMKOJIS.

@®eHod: CTpOEHHE MOJEKYJbl, (U3NYECKHE U XHMHUYECKHE CBOMWCTBA.
Tokcuunocts penona. [lpumenenue peHona.

Anprerupl U kemouvl. DOpMaNbIETHI, aueTaIbleruj: CTPOCHHE,
(¢u3znyecKkue U XMMHUYECKHE CBOMICTBa (pEeakUMM OKHMCIEHUS U BOCCTAHOBJICHUS,
KayeCTBEHHBIE PEAKIIMH ), IOJYyUEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE IpenebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas W
YKCYCHAasl KHCJIOTBI: CTpPOE€HHE, (PU3MUECKHEe U XMMUYECKHE CBOWCTBA (CBOMCTBA,
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oO1ue A Kiacca KUCIOT, peakius dTepuduKaiim), noayyeHue u MpuMeHEHHeE.
CreapuHOBasi U OJEUMHOBAsl KUCJIOTHI KaK MPEICTABUTENM BBICIIUX KapOOHOBBIX
KHCJIOT. Mbl1a KaKk COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, KX MOIOLIEE JACHCTBHE.

Cnoxnple 3(UPHI KaK MPOU3BOJAHBIE KapOOHOBBIX KHCIOT. [ muponus
cloHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornyeckas
POJIb KUPOB.

YrneBoasl: cocraB, Kiaccupukanus — yrieBoaoB  (MOHO-, JU- W
noyiicaxapubl). ['Ioko3a — nmpocTeiuii MoHOcaxapul: 0COOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOMCTBAa (B3aMMOJIEUCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHME TJIIOKO3bI), HAXOXKJICHUE B TMPHUPOJIE, MPUMEHEHUE,
ouonoruyeckas poiib. @otocunte3. pyKTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonos3a kak npupoaHsie nojuMmepsl. CTpoeHHe Kpaxmamia U
Henono3bl. PU3NUecKue W XHMMHYECKHE CBOMCTBAa Kpaxmajia (THApPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTANbHBIE METOJbl HM3Y4YEHHUS BEIIECTB U WX MPEBPAILCHUI:
IIPOBEICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJA
okcusiom wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anpreruoB (OKMCIEHUE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u tumpoxcumom wmenu(ll), B3aumopeicTBHE Kpaxmalia C HOJIOM),
MIPOBENICHNUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KUCIIOTHI.

PacuérHble 3anaumn.

Boluucnenuss mo ypaBHEHHI0O XUMHUYECKOM peakiuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A3oTcoaeprkanme OpraHu4eckue COeIMHEeHHUS.

AMMWHOKHUCIIOTHI Kak aM(pOTEpHbIE OpraHudeckue coequuenus. duznueckue
U XUMUYECKHE CBOWCTBAa aMUHOKHUCIOT (Ha MpuMepe IiMiuHAa). buonormyeckoe
3HaAYeHUE aMUHOKHUCIIOT. [lenTuanl.

benkyn kak mpupoSHBIE BBICOKOMOJCKYISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpUYHAsl M TPETUYHAs CTPyKTypa OEIKOB. XHMMHUYECKHE CBOMCTBA OECJIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHBIE PEAKIIMKU Ha OEJIKU.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB M WX MPEBPAILCHUI:
HaOJIOICHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OTIBITOB: JACHATYypaIusi OCIKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BricokoMoieKyJIsIpHbIE COeTUHEHUS

OCHOBHbBIE€ MOHITUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEMHEHUIT: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN —
MOJMMEPHU3ALMS U TTOJIMKOHAEHCALIHS.



OKCIEPUMEHTAIBHBIE METOJbl HM3YYEHHs BELIECTB M HX INPEBPAILCHUMN:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanm3zanust MEeXNpEeAMETHBIX CBS3€M NPU U3YYEHHHM OPTaHWUYECKOM XUMUU
B 10 Kiacce ocCylecTBIIIETCS 4Yepe3 HMCIOJIb30BaHME KAaK OOLIMX €CTECTBEHHO-
HAy4YHbBIX MOHATHM, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE MOHSATHS: SIBJICHHME, Hay4dHbIi (QaxT,
TUIIOTE3a, 3aKOH, TEOpHUs, AHAIU3, CHHTE3, KIacCU(pUKalus, MNEPUOJUYHOCTS,
HaOJII0/ICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOICITUPOBAHUE.

@duspka: Marepus, DSHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJIa,
HHEPreTUYECKU YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorusi: xnerka, opranusMm, Ouocepa, oOMEH BEIIECTB B OpraHuU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
(epMEHTHI).

['eorpadusi: MuHEepaiibl, TOPHBIE MOPO/JIbI, MTOJIE3HBIE UCKOIMIAEMbIE, TOILIUBO,
pECypCHI.

TexHonOrus: NHILEBbIE MPOAYKTbI, OCHOBBI PALMOHAJIBLHOTO MUTAHUA,
MOIOILIME CPEJCTBA, JIEKAPCTBEHHbBIE H KOCMETHUUYECKHE IpENapaTsl, MaTEPHAIIbI U3
VCKYCCTBEHHBIX U1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKHM d3JeMeHT. AToM. fnpo aroma, H30TONBL. DJIEKTPOHHAA
000J10uKa. DHEPreTHYeCKUe ypOBHH, MOJAYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeiesieHusl JIEKTPOHOB MO0 OpOUTANIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOIOB. DNEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

[Tepnonnueckuii 3akoH u Ilepuoauueckas cucTeMa XUMUYECKHUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b NMepUOJUYECKOTO 3aKOoHA U [lepuoanyeckoid cucTeMbl
xumudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIO)KHBIX BEIIECTB IO TPYINaM H TEPUOaM.
3HauYeHHE MMEPUOIUYECKOTO 3aKOHA B PA3BUTHH HAYKH.

CrpoeHnue BemniecTBa. XHMHUYECKass CBA3b. Buabl XUMHUYECKON CBS3U
(koBaJIeHTHasi HEMOJsipHas W TOJSpHAsl, MOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopoanast cBs3b. BaneHTHOCTb. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.
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BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIDHOTO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTHe 0 mucHepcHbIX cucTtemax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COECIMHEHU . Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass  peakuusa. Kimaccupukanmss XMUMHUECKHMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHMsI U IIPEBPALICHUS YHEPTUU IIPU XUMUYECKUX PEAKLIUAX.

CKopocTh peakiuu, €€ 3aBUCUMOCTb OT PAa3IUYHbIX QakTopoB. OOpaTuMble
peakuuu. XuMHUYEeCKOe paBHOBecHe. DakTopbl, BIUAIOIIME HA COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnun Jle [lartense.

OnekTpoiutuueckas aucconuanus. CuiabHble M CJIa0ble JJIEKTPOJIUTHI.
Cpena BOOHBIX pacTBOPOB BELIECTB: KUCHAsA, HEUTPAJIbHAs, IETOYHAS.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIIEpUMEHTAIBHBIE METOJNBl M3YYEHHs BEIIECTB M HMX IPEBPALLICHUM:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMHueckux 3neMeHToB [, .
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUuE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (pa3ioXKeHUe NepoKcuIa
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C TIOMOIIBI0 YHHUBEPCAIbHOIO MHJMKATOPA, pEaKUUd HOHHOTO OOMEHa),
pOBEJCHUE MPAKTUUECKON paboThl «BiusHue paznuyuHbix (HakTOpOB Ha CKOPOCTh
XAMHUYECKON pEAKIUM.

Pacuérnble 3anaum.

Pacuérel 1O ypaBHEHMSIM XWMHMYECKHX pPEaKIUHd, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIb30BAHUEM ITOHATHSI «MACCOBAs
JIOJIS1 BELLIECTBAY.

Heoprannueckasi xumus

Hemerannel. Ilonoxkenune HemeraymoB B Ilepuomuueckont  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUYECKUE CBOMCTBA BAXKHEUIINX HEMETAIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdhopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHCIJIOPOACOIEPKAIINUX KACIOT, BOJOPOJAHBIX COEIUHEHU).

IIprMeHenne BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Merannel. [lonoxxenne meraiuioB B [lepronnyueckon cucremMe XMMHYECKUX
anemeHToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTajuioB. OOmne gusnueckue cBorcTBa MeTauioB. CriiaBbl METaJIOB.
DJIEKTPOXUMHUYECKUAN PsAJT HANIPSYKEHUI METaJUIOB.

11



XHUMHUYECKHE CBOMCTBAa BaXKHEUINIMX METAJIOB (HATPHM, Kalui, KaJabIlUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mme crocoObl nmomyyeHus: MmetaiioB. [I[puMeHeHne meTamioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB U MX MPEBPAILCHUI:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, PEIICHUE
OKCIIEPUMEHTATBHBIX 3aJad, HAOJIOJEHHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C PacTBOpaMu
KHCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEaKIIMK Ha KATHOHBI METAJIJIOB).

Pacuérurlie 3agaun.

Pacuétel Macchl BelecTBa WM 00bEMa ra30B MO HW3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WIM OOBEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEAKIIMU BEIICCTB,
pacuéTthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEILIECTB UMEECT MPUMECH.

XHUMHSI ¥ )KM3Hb

Ponp xumuu B 00ecrieueHUH SKOJOTHUYECKOM, SHEPTreTUUECKON W MUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHMS
BEIIECTB U XUMUYECKUX PEAKIIHH.

[IpencraBienuss 00 OOWMX HAy4YHBIX MPUHLIMIAX MPOMBIIUICHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIICCTB.

YemoBek B MHpE BEHIECTB M MATEPUAIOB: BAXKHEUIIIME CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIC MAaTECpUAIbl, KpPAacCKH, CTEKJIO, KEpaMHuKa,
MaTepuaibl Ul JIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHsl A 3J0pPOBbBE YEJIOBEKA: IMPAaBHJIA MCIIOJb30BAHUSA JICKAPCTBEHHBIX
mpernapaToB, MpaBuia OE30MaCHOTO HCIIOIb30BaHUS MpenapaToB OBITOBOM XMMHUU
B ITIOBCEIHEBHOM >KU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MeXOpeIMETHBIX CBS3€M Mpu  HM3ydyeHUH OOmmer u
HEOpraHU4ecKor XuMuu B 11 Kiacce OCyIIeCTBISETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAYYHBIC MOHATHS: HAYYHBIM (pakT, TUIMOTE3a, 3aKOH,
TEOpHsS, aHaln3, CHHTE3, KIacCH(pHUKAIUsI, IEepUOIUIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHUE, SIBIICHUE.

dusznka: Mmatepus, SHEPTUs, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUUECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI UX
WU3MEPEHUS, CKOPOCTb.

buonorusi:  kierka, opraHusM, DJKocHCTeMa, Owuocdepa, Makpo- H
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['eorpadus: MuHepasbl, TOpHBIE TTOPO/IbI, MOJIE3HBIE UCKOMAeMbIe, TOILIMBO,

pecypcehl.
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TexHomorus: XuMU4eCcKas IMPOMBINIJIICHHOCTL, MCTAJUIYPIUA, IIPOU3BOIACTBO
CTPOUTCIIbHBIX MAaTCpPpUAJIOB, CEIbCKOXO03IHCTBEHHOC IMPpOU3BOACTBO, IIUIICBAs
IMPOMBIIIJICHHOCTD, (bapMaI_[eBTI/I‘-IeCKaH IMPOMBIINIJICHHOCTD, IMPOU3BOACTBO
KOCMCTHYCCKHX IIPCIapaTroB, IMPOMU3BOACTBO KOHCTPYKIOHOHHBLIX MAaTCpUaliOB,
SJICKTPOHHAA NPOMBIIIJNICHHOCTb, HAHOTCXHOJIOI'MH.

3. IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBbI
JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaer TpeOOBaHUSA K pe3yJbTaTaM OCBOEHUS
oOydeHusi MO MporpaMMaM CpEJHEro oOumero o0pa3oBaHusl (JIMYHOCTHBIM,
METalpEAMETHBIM U NpeaMeTHbIM). HayuHo-MeToau4ecKko  OCHOBOM A
pa3paboTKU IMJIAHUPYEMBIX PE3YJbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
0o0pa30BaHUsl SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B CcOOTBETCTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHMS NpeIMeTa «XUMHS» Ha ypPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HaHHE OOYYAIOIIUMHCS POCCUUCKON TPaKJAHCKON HIEHTUYHOCTU —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJM4Khe MOTUBALMH K OOYyUYEHHIO;

LEJICHAIPABJICHHOE PAa3BUTUE BHYTPEHHUX YOEXKACHUI JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOLIMXCS PYKOBOJCTBOBAaTHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LETOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJINYMe MPaBOCO3HAHMS KOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE pPE3yJIbTaThl OCBOCHUS NpeaMeTa «XHMHs» JIOCTUTAKOTCS B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOW [JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOPMAMM W TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  IpOIEccam
CaMOIMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOy4Jarommxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHS MpeaMera «XuUMHUS» OTpPaXKaroT
c(OPMUPOBAHHOCTh OIBITA TMO3HABATEIBHOM W TPAKTUYECKON JEeATEIbHOCTH
oOyJaromuxcs Mo peain3aliuy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpa:knaHCKOTr0 BOCIUTAHMS:

OCO3HaHUsI  OOyYarOIIMMHCS  CBOMX  KOHCTUTYLHMOHHBIX TIpaB M|
00s13aHHOCTEH, yBaXKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABICHUS] O COLUMAJIbHBIX HOpPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE;
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FOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATEIBHOCTH TNPH CO3NAaHUU
y4eOHBIX MPOCEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W NPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTBI JIPYTUX IPU aHATU3€ PA3IMUYHbIX BUJIOB YUECOHOU JIESITENHHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUA:

LEHHOCTHOTO OTHOWICHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEIUI0
OTEUYECTBEHHOW XUMUHU;

YBaXXEHUSI K MPOIECCY TBOpPYECTBA B 00JACTH TEOPUU U MPAKTUUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPYyAa YYEHBIX U MPAKTUKOB;

MHTEpEca M I[I03HABAaTEJIbHBIX MOTHBOB B IMOJYYEHUU U MOCIEAYIOIIEM
aHanau3e MH(pOpMaIMKU O MEPEOBBIX JOCTHKEHUIX COBPEMEHHOM OTEUECTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH  OIICHMBAaTh  CHUTYyallMd, CBS3aHHBIE C XUMHYECKUMHU
SABJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh HA MOpPaIbHO-
HPABCTBEHHbIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OILICHUBATh CBOE MOBEJICHUE M MOCTYIKU CBOMX TOBApUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) dpopmMupoBaHNs KYJbTYPHI 310POBbS:

NOHUMAaHUSl IIEHHOCTEH 3J0pOoBOro U 0e30omacHoro ooOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

cOOJIFOZICHUsI TpaBui OE30MaCHOTO OOpallleHus] C BEIIECTBAMU B OBITY,
TOBCEIHEBHOM KU3HU U B TPYJAOBOU AEATEIBHOCTH;

MOHUMAHMS [IEHHOCTH TIpaBWJI WHAUBUIYAJIbHOTO U KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIIUAX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMSI TIOCJIEACTBUNA M HEMPHUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIE0BATEIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTMBHOE Yy4YacTHE B PEIICHUU MPAKTUUYECKUX 3a/ad
COI[MAJILHOM HAIMPABIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YyUYEeHHIO MPOQPECCUil pa3IuyHoro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUMN 110 XMMHH;

YBAXKEHHUS K TPYAY, JHOIAM TPyAa U pe3yabTaTaM TPYAOBOU NESITENbHOCTH;
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FOTOBHOCTH K OCO3HAHHOMY BBIOODY WMHAMBUAYAJIBHONH TPacKTOPHUU
oOpa3oBanus, Oymymiedi mpodeccuu M peaym3anuu COOCTBEHHBIX IKU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKU LEJIECO00Pa3HOr0 OTHOIICHHS K NPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHUMAaHUSl TJIOOAIBHOTO XapakTepa SKOJOTMYECKHX MpoOJeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbLHON CPEbI;

OCO3HaHUS HEOOXOJUMOCTH HCIOJIb30BaHUSI JOCTIXKCHUM XUMHUHM IS
pELIEHUs BOIIPOCOB PALlMOHAIBHOTO IIPUPOAOIIOJIB30BAHMS;

AKTHUBHOTO HENPUATUS JEUCTBUM, MPUHOCIIIMX BPEN OKpPYXKaoLIEH
IPUPOJIHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIArONPHUSITHBIE 3KOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILAT UX;

HaJlM4Yusl  Pa3BUTOTO  JKOJOTHYECKOTO  MBIIUICHHS, JKOJOTHYECKOU
KYJIbTYPBl, OIIbITA JACATEIBHOCTA JSKOJIOTMYECKOM HAINPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IMO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
IPaKTUKE, CIOCOOHOCTH M YyMEHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJOTUU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTHKHY;

NOHMMaHUsl CHeUM(PUKUM XUMUM KaK HayKd, OCO3HaHHs €€ pojiu B
(GOpMHUPOBAHNUN PALMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYyXarolleM MHUpE Kak O €IMHCTBE NMPUPOIbl U YEIOBEKa, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpodsieM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAUMMOCTH XHMHH JUIsI COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOM POJMU B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, PEHICHUH TI100aIbHBIX TpodsieM
YCTOWUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIrETUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€e30IacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUI
YCHEHIHOTO TpyJAa W OKOJOTMYECKH KOMMPOPTHOM IKHU3HU KaXKIOrO yjieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: IIOHMMAaHUSA CYLIHOCTH METOIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJlydyaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHS! SBJIICHUN OKPY’KaOIEro MUpa U
IPOUCXOSAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE HAy4yHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 TOTyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIOJIb30BaTh XWMUYECKUE 3HAHUSA s
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYalLIUSIX;

MHTEpeCca K NO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITEIbHOCTH;
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FOTOBHOCTH M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO WU
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN 10 XUMHUU B
COOTBETCTBHHU C KM3HCHHBIMHU OTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTAM TpPy/Aa B Pa3NUYHbIX chepax MpodeccHoHaATbHON
NEeSATETbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHUSI yUeOHOTO MpeaMeTa « XUMHs» Ha
YPOBHE CpeAHEro o01Iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble 9 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOYYAIOUIUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIE TOHSATHUS, OTpa)Karouue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4dHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccIeA0BaHUe, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIE yUeOHbIC IEUCTBUS (MIO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecreynBaoIme (dbopmupoBaHue (yHKUIMOHATBHOU
IPAMOTHOCTH M COLUAJIbHON KOMIETEHIIMU 00y4aroIuXcs;
CIIOCOOHOCTB oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHbIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIe Pe3yiabTaThl OTPAXarT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETYJSTHBHBIMU
JICUCTBUSIMU.

OsJanenue YHUBEPCAJIbHBIMU Y4eOHBbIMH NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOrHYeCKHE TeHCTBHSA:

CaMOCTOSITeNIbHO  (OpMynMpoOBaTh W aKTyaJlU3UpPOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpenesATh UETU JCATEIbHOCTH, 3aJaBasg MNapaMeTpbl U KPUTEPUH UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIHTAThI ACATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

UCIIOJIB30BAaTh MPU OCBOCHHWM 3HAHUM MPUEMBI JIOTUUECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUA W yCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHSTHUS I OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAaHWUS W KPHUTEPHHM JUIS KJIACCH(PHUKAIIUU BEHISCTB U
XAMUYECKUX PEAKIIHI;

YCTAHABIIMBATh IPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIY H3y4aeMbIMU
SIBIICHHUSIMU,

CTPOUTH JIOTMYECKUE pacCyXAeHUs (MHIYKTUBHBIC, IEAyKTHUBHBIC, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU W TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUSA, UCTIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIBHBIC MPEACTABICHUS — XUMHUYECKUN
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3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOU
peakuuu — MPU PEUICHUU YYEOHBIX IMO3HABATENBbHBIX M INMPAKTUYECKUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTePHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 6a3oBble MccIeA0BaTEILCKHE AeiiCTBUS:

BJIAZIETh OCHOBAMHM METOJOB HAyYHOI'O IMO3HAHMS BEIIECTB M XUMHUYECKHX
pEeaKUunii;

dbopMmynaupoBaTh 1eMM U 33Ja4d  MCCIEIOBAHUS,  HUCIIOJIb30BATh
MOCTAaBJICHHBIE U CAMOCTOSITEIBHO C(HOPMYIHMPOBAHHBIE BOIPOCH B KAaYECTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI NIl (POPMUPOBAHUSI THUIIOTE3bI IO MPOBEPKE
MPABWJIBHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJILHOTO IUIAHUPOBAHUS W IPOBEJICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0OJaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (OpMyJIMpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHHUYECKOM HCCIIEIOBATEIbCKOM W MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pElIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pa6ora c nnpopmanueii:

OPUEHTHUPOBATLCS B PA3MYHBIX MCTOYHUKAX HHPOpMauu (HAy4dHO-
HOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE IOCOOus,
pecypcbl MHTepHeTa), aHanmu3upoBaTh WH(DOPMAIUIO PA3IUYHBIX BHIOB U (opM
MpEACTaBIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEUYNBOCTB;

(GopMyIMpOBATH 3aMPOCHl U MPUMEHATH PA3JIMYHbIE METOJIbI IIPU MOUCKE U
orObope wuHpOpMaMK, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HH(DOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BbIOMpaTh  ONTHUMaIbHYIO  (QOpMy  MpeacTaBiICHUs
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

WCIIONIb30BaTh HAyYHBIM #A3BIK B KayeCTBE CpeJACTBAa Ipu paboTe ¢
XUMHUYECKOM HMH(pOopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U TNpeoOpa3oBhIBaTh 3HAKOBO-CHMBOJIMUYECKHE CPEICTBA
HaIJISTHOCTH.

OBJageHne yHUBEPCAIbLHBIMUA KOMMYHHKATUBHBIMHY IECTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIa€MOI TEMBI B X0/i€ AHAJIOra W/WiH
JUCKYCCUHU,  BBICKa3bIBaTb  HWAeH, (OPMYJIUPOBATH CBOM  MPEJIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHUS MPE/TIOKEHHOM 3a1auH;
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BBICTYIIaTh C TIPE3CHTAllMeH pe3ylbhTaTOB IMO3HABATEIHHOU AEATEIHHOCTH,
MIOJTYYCHHBIX CAMOCTOSATEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUT
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW PaOOThI MO0 UCCIEIOBAHUIO CBOMCTB
W3Y4aeMbIX BEIIECTB, pealn3alud y4eOHOTO MpoeKTa U (HOPMYIUPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBJajieHUe YHMBEPCAJbLHBIMH PeryJIsiTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIFHO ITUTAHUPOBATh M OCYIIECTBISITH CBOIO ITO3HABATEIHHYIO
JeSTEIIBHOCTh, OMpeeNsas €€ Iend W 3aJadd, KOHTPOJIUPOBaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpEIaraeMblii aJTOPUTM JCUCTBHNA TpHU
BBITIOJIHEHUU YYEOHBIX U HUCCIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b (}EeKTUBHBIN CcMOCO0 MX peHieHus ¢ Y4ETOM TOJYyYeHHUs HOBBIX 3HAHUM O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEIHHOCTH HAa OCHOBE CaMOaHaIN3a
¥ CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[IpenMeTHble pe3ysibTaThl OCBOCHUS Kypca «OpraHuyeckass XUMHs»
OTPaXaroT:

c(hOpPMHUPOBAHHOCTh NPEACTABICHUM O XUMHYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHH B TO3HAHHM SIBIICHUI
npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W  KYJbTYpPbl JIMYHOCTH, €€
GyHKIIMOHATBLHOM TPAaMOTHOCTH, HEOOXOIMMOM JJIS pEIICHUS TPAKTUYECKUX 3a/1ad
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKUMX  3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIAraloOIINe TOHATHS (XMMUYECKUH DJIEMEHT, arToM, DJIEKTPOHHAas
000J104Ka aToMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢dopmyna (pa3BEpHYTasi U COKpalll€HHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIMOHANbHAs TpyIIa,
paaukan, u30Mepus, U30MEphbl, TOMOJIOTHYECKUM PsiJl, TOMOJIOTH, YTJIE€BOIOPO/IbI,
KHCJIOPOA U a30TCOJEpKaIue COCAUHEHHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (DAKTOJIOTMYECKUE CBEIEHUS O CBOWCTBax, COCTaBe, IOJYYECHUU U
0€30macHOM HCITOJIb30BAHUU BAXKHEHIINX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON JEATETbHOCTU YETIOBEKa;

18



c(hOpMHUPOBAHHOCTh YMEHHU BBIABIATH XapaKTEpPHbIC MPU3HAKU TOHATUMH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUUYECKUX COCTMHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIIOJIH30BaTh XUMHUYECKYIO CHMBOJIHUKY IS
COCTAaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMynT OpraHMYECKHMX BEMIECTB W YPaBHEHUH XUMHYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETU MOJIEKYJ OPTaHMYECKUX BEHIECTB JJI WLIIOCTPAIlUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUSI;

c(hOpPMHUPOBAHHOCTh YMEHUN yCTaHABIMBATH MPUHAIJICKHOCTh M3YUYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy M CTPOCHHUIO K OIpEeACIEHHOMY
KJIacCy/Tpynne CcoequHEeHUuN (yrJIeBOJOPOAbI, KHUCIOPOJ U a30TCOJIEpKaIUe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS), JaBaTh WM Ha3BaHUA IIO
cuctematudyeckoir Homenkiatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIBHBIC
Ha3BaHUS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOMWICH, aleTUJICH,
ATUJICHTJIMKOJb, TIULEepUH, (eHol, (hopMmanbaeru, areTaibIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsi KUCJI0Ta, OJIEMHOBAsI KUCJIOTA, CT€APUHOBAsT KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJIIi0JI03a, TIUIUH);

c(hOPMHUPOBAHHOCTh YMEHHUS OMNPEIENATh BUJbBI XUMUYECKON CBSI3U B
OpTraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPATHBIC);

c(hOPMHUPOBAHHOCTh YMEHHUSI TPUMEHSITh IMOJOXKEHUS TEOPUU CTPOCHUS
opranndeckux BemectB A. M. ByTiepoBa mis o0bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MaCChl BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapaKTepH30BaTh  COCTaB, CTPOCHHUE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIUYHBIX NPEICTABUTENCH pPa3THMUHbIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, ATaH, ATUJIEH, MNPOIWIICH, AlETUJICH,
Oyranuen-1,3, metunOyramuen-1,3, GeH30JI, METAaHOJ, ATAaHOJ, STHJICHIJIUKOJIb,
TJIMIEPUH, (PEHOJ, aleTalbJIeTU/l, MypaBbUHAsI U YKCYCHasi KUCIJIOTHI, TJIHOKO03a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HHUMHM YpPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHYECKUX PEAKIUNA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHUPOBAHHOCTH YMEHHUS XapaKTepru30BaTh VUCTOYHUKHU
YIJIEBOJIOPOAHOTO  ChIpbsl  (He(Th, NPUPOJHBIA Ta3, Yrojib), CIOCOOBI HX
nepepaboTKU U MPAKTUUYECKOE TPUMEHEHHE MPOIyKTOB MepepadOTKH;

c(hOPMHUPOBAHHOCTh YMEHHMM TMPOBOJUTH BBIUUCICHUS TIO0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOMHOTO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HUCXOJTHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITNH);

c(hOPMHUPOBAHHOCTh yYMEHUW BIAACTh CHUCTEMOW 3HAHWKA 00 OCHOBHBIX
METOJIaX HAYYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYECHHUH BEUIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEPEHHUE, IKCIIEPUMEHT, MOJICIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XWMUYECKHE 3HAHUS Uil TPUHATHS pEUIeHUuH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMHM M HUX
PUMEHEHUEM;
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chOpMHPOBAHHOCTh  yYMEHHMI  coOnrofaTh  MOpaBWiIa  MOJIb30BaHUSA
XUMHUYECKON NOCyAOod U JabOpaTOpHbIM OOOpYAOBaHMEM, a TaKXe IpaBHIIa
oOpallleHus] ¢ BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIMSIMH MO BBIMOJIHEHHIO
7a00pPaTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TUIAHUPOBATh U BBIMOJIHITH XUMHYECKHI
HKCIIEPUMEHT (IIPEBPALLEHNS OPraHUYECKUX BEIECTB IIPU HAIrPEBAHUH, ITOTYYEHUE
STWIEHA M W3YyYEHHE €ro CBOICTB, KayECTBEHHbIE pPEAKUUHU OPraHUuYeCKHX
BEIECTB, JCHaTypalusi OCJIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBUM C TMpaBWJIaMU TEXHUKHA OE€30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEJCTABIATh PE3YJIbTATHI
XMMHUYECKOTO HKCIEPUMEHTa B (OpME 3alluCH ypPaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIUPOBATH BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKU aHAIU3HPOBATh XUMHUYECKYIO
uH(pOpMaIMIO, TMOJYYaeMyK U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHI  COOJIIOAaTh  MOpaBUjia  AKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHUs] CBOETrO 3/I0POBbSl M OKPY’KAIOIIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OMMACHOCTh BO3JICMCTBUSI Ha KUBBIE OPraHU3Mbl ONPENEIEHHBIX OpPraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBLICHUSI W TNPEJOTBPAIICHHUS] HMX BPEAHOIO BO3ACHCTBUS HA OPraHU3M
YeJI0BEKa;

U1 00y4aroluXcs ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMH 3JIOPOBBSI: YMEHUE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUUYECKHUX SIBICHUM;

IUIA CJENbIX W CHAa0OBUIANIMX OOYyYaroUIMXcsa: YMEHHME HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX
dbopmy.

11 KJIACC

[IpeameTHbIe pe3ysbTaThl OCBOECHMsS Kypca «OOIIass u HeopraHuyeckas
XUMUS» OTPAXKAlOT:

c(hOPMHUPOBAHHOCTh MPEJCTABICHUN: O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUUM B TIO3HAHUU SBJICHHUU
npupoasl, B  (QOPMUPOBAHWUM MBINIUICHUS W KYJbTYpPbl JIMYHOCTH, €€
(GYHKIIMOHATIBHON IPaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHs] MPAKTUYECKUX 3a/1ad
U DKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3/IOPOBBIO M MPHUPOJHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XMMHYECKMX 3HAHMH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUI JJEMEHT, aToM, u3orom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTaIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIIEHb OKUCJIEHUS, XUMUYECKasi CBA3b
(koBaJieHTHas, MOHHAsI, METAJTTHYECKasi, BOJOPOAHAS ), KpUCTAIIIMYECKasl pelIETKa,
TUNBl XUMHUYECKUX  PEAKLUHM, PacCTBOpP, DJIEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
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IEKTPOJIUTUYECKAs JUCCOLMAIUS, OKHUCIMTENIb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMHUYECKON peakUny, XUMUYECKOE PaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
ANEKTPOJUTUYECKON Juccoluannu, nepuoanuecknit 3akon Jl. M. Menneneesa,
3aKOH COXPaHEHUs MAacChl BELIECTB, 3aKOH COXPAHEHMS U NMPEBPALICHUS dHEPTUU
IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XUMUM,
MHPOBO33PEHYECKUE 3HAHUs, JIEKAIIME B OCHOBE IOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XHUMHUYECKHX SIBICHUN, (PAKTOJIOTUYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U 0€30I1aCHOM MCHOJIb30BAaHUM BaXKHEUIINX HEOPTAHUYECKUX
BELIECTB B OBITY M MPAKTUYECKON JEATEIILHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHHUM BBIABIATh XapaKTEpHbIE MPU3HAKU IOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE NOHATUA IIPU
ONMCAaHUN HEOPIaHWYECKHUX BEILECTB U UX IPEBPALICHUM;

c(OPMHUPOBAHHOCTh YMEHHM HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJMKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETaIlEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c()OPMUPOBAHHOCTh YMEHUW ONpPENEATh BAJEHTHOCTh U  CTEINEHb
OKHCIICHHSI XUMUYECKUX JJIEMEHTOB B COCAMHEHHUSAX PA3JIMYHOTO COCTaBa, BUL
XUMHUYECKOM CBSI3M (KOBAJIEHTHAs, WOHHAs, METAJJIMYecKas, BOAOPOJHAs) B
COEIMHEHHUAX, TUIl KPUCTANIMYECKON PEIIETKH KOHKPETHOIO BEIIECTBA (aTOMHas,
MOJIEKYJIsIpHasi, MIOHHAs, METaJNInYecKas), XapakTep Cpelbl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCITMHEHU;

c(OpPMHUPOBAHHOCTb YMEHHU yCTaHaBJIUBAaTh IIPUHALIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpeneI¢HHOMY KJaccy/Tpyrine
COEIMHEHU (IPOCTBIEC BEIIECTBA — METAUIBl U HEMETAJUIbI, OKCUbI, OCHOBAHUS,
KHUCJIOTBI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMI PACKpBIBaTh CMBICH MEPUOJINYECKOTO 3aKOHA
. W. Menaeneesa M IEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLLYIO,
OOBSCHUTETBHYIO U TPOTHOCTHYECKYIO (DYHKIINU;

c(OPMHUPOBAHHOCTh YMEHHMI XapaKTepU30BATh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cCucTeMbl
xumuueckux sgemenToB JI. M. MennesneeBa, MCIONb3ys MNOHATHA «S-, P-, d-
DIIEKTPOHHBIE opouTanu, «QHEPreTUYECKUE YPOBHUY, OOBSICHSATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHMX DJIEMEHTOB U UX COCAMHEHUN
o0 nepuoaaM u rpymnam llepuoauueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHUH  XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIHE
XMMHYECKHME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKIATh CYIIECTBOBAHUE TI'C€HETUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C ITOMOILBI0 YPABHEHHUI COOTBETCTBYIOINX XUMUYECKUX PEAKLIUM;

c()OPMUPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATH XUMUYECKUE PEAKLMU 10
pa3IMYHBIM IPU3HAKaM (YUCIIy M COCTaBy pEarupyrolliydx BELIECTB, TEIJIOBOMY
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abdexTy peakuuu, U3MEHEHHUIO CTEMEHEH OKHUCICHMS 3JIE€MEHTOB, 0OpaTUMOCTH
peaklnH, yYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHM COCTaBISATh YPAaBHEHHS PEAKIMH pPa3IMIHBIX
THUIIOB, TTOJHBIC ¥ COKPAIIEHHBIC YPABHCHHS PEAKIIMiA HOHHOTO 0OMEHA, YUNUThIBAS
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKIINN UAYT 0 KOHIIA,

c(hOpPMHUPOBAHHOCTh yMEHUN TPOBOJUTH PEAKIUU, MOATBEPKIAOIINE
KaueCTBCHHBI COCTaB PA3UYHBIX HEOPTaHMYECKUX BEIICCTB, PACIIO3HABATH
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHMM pacCKphIBaTh CYUIHOCTb OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOPMHUPOBAHHOCTh ~ YMEHUU  OOBSACHATH  3aBHUCHUMOCTh  CKOPOCTHU
XUMUYECKOH peaknuh OT Pa3IudHbIX  (DAKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHUMOCTH OT BHEITHETO BO3JCUCTBHS (IPUHIIUII
Jle Illatenne);

c(hOPMHPOBAHHOCTh YMEHUN XapaKTEPH30BaTh XUMHUYCCKHE IMPOIIECCHI,
JIeKAIe B OCHOBE MPOMBINIJICHHOTO TONYYCHHS CEPHOW KHCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIAIMAX WU
AKOJIOTHYECKUX MPOOIEMaxX XHMHUIECKOTO TIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUHN MPOBOJUTH BBIYUCICHHUS C HCIIOJIH30BAHUEM
MOHATHUSL «MaccoBasi JIOJsl BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHUMN Ta30B
IPU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEII[ECTB, TEIJIOBOro 3¢(deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH,

chOPMHPOBAHHOCTh  yYMEHHH  COOMIOAaTh  TpaBWIA  IOJH30BAHUSA
XUMUYECKON TOCyZoi W JabopaTOpHBIM OOOpYAOBaHHEM, a TaKXe IpaBHiIa
oOpaIeHusl ¢ BEIECTBAMH B COOTBETCTBHH C WHCTPYKIIMSMH TIO BBITIOJHEHHUIO
71a00paTOPHBIX XUMUYECKUX OITBITOB;

c(hOPMHPOBAHHOCTh yMEHUH IIJIAHUPOBATh M BBIMOJHATE XUMHUYCCKUN
DKCIIEPUMEHT (pa3jIoyKeHHEe IMEepPOKCHa BOJAOPOJa B MPUCYTCTBUU KaTallM3aTopa,
OTIpPEJICIICHNE CpPEIbl PACTBOPOB BEIIECTB C TIOMOIIBI0  YHHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIUH,
peakiuu MOHHOTO OOMEHA, KayeCTBEHHBIE peaKIMu Ha CcyibdaT-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaMm «Metammey U «Hemeramib»y) B COOTBETCTBHHM C TPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHNUN C BEMIECTBAMHU M JJAOOPATOPHBIM 000pYIOBaHUEM,
MPEACTABIIATh PE3YJbTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peaKiHil U (HOpMyIupoOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;
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c(OPMHUPOBAHHOCTb YMEHUIH KpPUTHYECKH AaHAJU3UPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TONYyYaeMyl0 M3 Ppa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIwu, THTepHeT u Ipyrux);

chOPMHPOBAHHOCTh  YMEHHM  COONIIONATh  TpaBWja  JKOJOTUYECKH
1EJIeCO00Pa3HOr0 TOBEACHHS B OBITY M TPYAOBOH JEATEIBHOCTH B IEISIX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOJHON Cpenbl, OCO3HABaTh
OIMAaCHOCTh BO3/ICUCTBUS HA JKUBBIE OPraHU3MBI OMPEICIEHHBIX BEIIECTB, MTOHIUMAs
cmbicn mokazarens IIJIK, mosicHITh Ha mpuMmepax CHocoObl YMEHBIIEHUS U
NPEOTBPAILICHHUS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YelIOBEKa,;

I 00YyYaIoIMXCsl ¢ OrpaHMYEHHBIMU BO3MOYKHOCTSIMH 3[I0OPOBbS: YMEHHE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U

XUMHUYECKUX SIBJICHUM;
JUISL  CIIETIBIX W CIa0OBUIALIMX OOYYaIOIIMXCS: YMEHHE MCHOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
4. TEMATUYECKOE IIVIAHUPOBAHUE
10 kaacce (2 yaca)
Ne | HaumenoBanue | Bceero Kon-Bo Kon-Bo BocnurarenbHbIN HOP
n/n paznena 4acoB | KOHTPOJIb MIPAaKTH acIeKT
HBIX PabOT | 4YeKux paboT
1 | Teoperuueckue 3 0 0 nemoHcTpupoBath | [{udposas

OCHOBBI HaBBIKU nabopaTopusl 1o

OpraHUYecKoi KPUTHYECKOTO XAUMHN

XUMHUHI MBILICHUS, (yueHuueckas)
OIIpeEIeHUS («Touka pocra»)
JIOCTOBEPHOM bubnuorexa [JOK
Hay4YHOH https://m.edsoo.ru
nnpopmanuu  u | bubnuorexa POIII
KPUTHKH https://resh.edu.ru
AQHTHHAYYHBIX
MPEJICTABICHUN

2 | YrneBonoposl 30 1 1 OBJIAJIETh [Mudposas

npejacTaBieHreM | Jaboparopus Mo
0 COBPEMEHHOU XAMUU
Hay4yHOU KapTuHe | (yueHHueckas)
MUDpA, («Touxa pocra»)
IOCTHKEHUSIX bu6mmorexa [IOK
HayKu 1 TexHukH, | https://m.edsoo.ru
aprymentupoBaH | buGnmoreka POIII
HO BeIpaxkaroumii | https://resh.edu.ru
MIOHUMaHHe
3Ha4YeHUs HAyKu B
KHU3HH
pPOCCHIICKOTO
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https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

o01ecTBa,
o0ecrneueHun ero
0e30I1acHOCTH,
I'YMaHUTapHOM,
COI[UATILHO-
SKOHOMUYECKOM
pa3Butuu Poccun

Kucnoponcone
pKaiue
OpraHUYECKHE
COEIUHEHUS

28

IPUMEHSITD
3HaHUS
€CTECTBEHHBIX U
COLIMANIBHBIX HAaYK
JUISL  Pa3yMHOro,
OEepEKITUBOTO
IPUPOJIOTIOIH30B
aHuss B ObITY,
00ILIIECTBEHHOM
IPOCTPAHCTBE;
pa3BUBATH OTBIT
9KOJIOTMYECKH
HaIpaBJICHHOMH,
IPUPOJI0OXPAHHO
i,
pecypcocbeperato
ieH
NeSITeNIbHOCTH,
Y4acTBYIOIIWM B
ero
npuoOpeTeHnH
JPYTHMH JIFOJIbMHU

Hudposas
nabopaTopus 1o

XUMUHU
(yuenuueckas)
(«Touka pocray)
bu6mmoreka [IOK
https://m.edso0.ru
bubmnorexa POII
https://resh.edu.ru

A3zotcoaep
Karue
OpraHUYEeCKHE
COCIMHEHUS

JEMOHCTPUPOBATH
B IIOBEJICHUH
c(OpMHPOBAHHOC
Thb
9KOJIOTUYECKOM
KYyJbTYpBHI Ha
OCHOBE
MOHUMAaHUS
BIUSTHHS
COLMAILHO-
SKOHOMHYECKUX
MPOIIECCOB HA
MPUPOJY, B TOM
qHpclie Ha
rI100aIbHOM
YPOBHE,
OTBETCTBEHHOCTh
3a IEUCTBUS B
MIPUPOIHOMN
cpene;

[Hudposas
naboparopust 1o

XUMHUU
(yuenuueckas)
(«Touka pocra)
bu6mmorexa [IOK
https://m.edsoo.ru
bubanorexa POIII
https://resh.edu.ru

Bricokomoneky

BBIPAXKATh

[udposas
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TSIpHBIE NesITebHOe nabopaTopHs 1o
COEIMHEHUS HEenpusTHe XUMHH
JEHUCTBH, (yuenuueckas)
MPUHOCSIINX («Touka pocray)
BpeJI IPUPOJIC; bubnmoreka [JOK
PUMEHSFOIIU I https://m.edsoo.ru
3HAHUS bubnmorexa POIII
ecrecTBeHHbIX | https://resh.edu.ru
COLMAIIBHBIX HAYK
JUISL pa3yMHOTO,
OepeKIIMBOTO
IPUPOJIOTNIOIL30B
aHus B OBITY,
00ILIIECTBEHHOM
IPOCTPAHCTBE
NUTOTI'O: 68 3 6
10 kaacce (1 gac)
Ne | HaumenoBanue | Bcero Koin-Bo Koin-Bo BocnurarenbHbIi LHOP
n/m paszzena 4acoB | KOHTPOIIb MIPaKTH acIIeKT
HBIX paboT | 4YeKux paboT
1 | Teopernueckue 3 0 0 nemoHcTpupoBath | Ludposas
OCHOBBI HaBBIKH nabopaTopHsi 1Mo
OpraHU4ecKO KPUTUYECKOTO XUMHUU
XUMUU MBIIUICHHUS, (yuenuueckas)
onpeenaeHus («Touka pocray)
JIOCTOBEPHOM bubnuotexa [JOK
Hay4HOU https://m.edsoo.ru
nHpopmanuu  u | bubnuorexa POIII
KPUTHKH https://resh.edu.ru
AHTHHAYIHBIX
MPEJICTABICHUN
2 | YriueBoaopoasl 13 1 1 OBJIJICTh [Mudposas
MpeaCTaBIeHUEM | J1abopaTopHs Mo

O COBPEMEHHOM
Hay4YHOU KapTHUHE
MHpa,
JOCTHXKEHUSIX
HayKH U TEXHUKH,
apryMeHTUPOBaH
HO BBIPAXaOIINH
MMOHUMAaHUE
3HAYEHUS HAYKH B
KUZHU
pOCCHIICKOTO
o01ecTBa,
o0ecrneuyeHuu ero

XUMUHN
(yuenmnueckas)
(«Touxka pocray)
bu6mmoreka [JOK
https://m.edsoo.ru
bu6nuorexa POII
https://resh.edu.ru
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0e30IMacHOCTH,
TYMaHUTapHOM,
COIIMAIBHO-
3KOHOMHUYECKOM
pa3Butuu Poccun

3 | Kucnopoacone
poKamue
OpraHHYCCKUE
COeIMHEHHS

13

IPUMEHSITD
3HaHUS
€CTECTBEHHBIX U
COLIMAJIBHBIX HAaYK
JUIsL  pa3yMHOro,
OepeKIIMBOTO
IPUPOJIONIOIL30B
aHuss B ObITy,
00ILIIECTBEHHOM
IIPOCTPAHCTBE;
pa3BUBATH OTBIT
9KOJIOTUIECKU
HaIpaBJICHHOMH,
IPUPOIOOXPAHHO
i,
pecypcocbeperato
meu
NeSITeTbHOCTH,
Y4acTBYIOIIHM B
ero
npuoOpeTeHnH
JPYTHMH JIFOJIbMHU

Hudposas
nabopaTopHs 1o

XAMUHU
(yuenuueckas)
(«Touka pocray)
bubmuoreka [JOK
https://m.edso0.ru
bubmnorexa POII
https://resh.edu.ru

4 | Azorconep
Kalue
OpraHHYecKue
COCIUHCHUS

JEMOHCTPUPOBATH
B IIOBEJICHUH
c(OpMHPOBAHHOC
Thb
9KOJIOTUYECKOM
KYJbTYpBI Ha
OCHOBE
MOHUMAaHUS
BIUSTHHS
COLMaILHO-
SKOHOMMYECKUX
MPOIIECCOB HA
MPUPOJY, B TOM
qHpclie Ha
r100aIbHOM
YpOBHE,
OTBETCTBEHHOCTh
3a IEUCTBUS B
MIPUPOIHOMN
cpene;

[udposas
naboparopust 1o

XUMUHA
(yuenuueckas)
(«Touka pocray)
bu6mmoreka [IOK
https://m.edsoo.ru
bubmnorexa POII
https://resh.edu.ru

HUTOI'O:

34
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11 kaacce (1 gac)

Ne | HaummenoBanue | Bcero Koin-Bo Koin-Bo BocnurarenbHbli HOP
n/m paznena YacoB | KOHTPOJIbHBIX | TPaKTH aCIeKT
pabot YEKUX
pabot
1 | Teoperuueckue 13 1 1 obnanaTh Hudposas
OCHOBBI XUMHUHU IpeaCTaBJICHUCM O nmabopaTopusl o

COBPEMEHHOI1 UMUK
Hay4YHOU KapTHUHE (yueHnueckasn)
MIPa, AOCTIDRCHILIX («Touka pocra)
HAYKH U TEXHHKH,
apryMEHTHPOBAHHO Bubsmoreka [OK
BBIPAKAFOTIHIA https://m.edsoo.ru
MOHMMAaHNE 3HAYCHUS
HAYKH B KH3HH
POCCHICKOTO
o01m1ecTBa,
o0ecreyeHnu ero
0e301acHOCTH,
TYMaHUTapHOM,
COLIMANIBHO-
HKOHOMHYECKOM
pasButuu Poccuu

2 | Heoprannuecka 17 1 2 BBIPaXaTh [Mudposas

ST XUMHUS MI03HABATEIbHBIC nabopaTopusi 1Mo

MHTEPECHI B pa3HbIX XYMIR
ggi}alz/;e;; IC)I);qéTOM (yuemirieckas)
CBOMX MHTEPECOB, («Touxa pocra»)
crocobHocTei, brbmorexa LIOK
OCTIIKCHH https://m.edso0.ru

3 | XuMus 1 KHU3Hb 4 0 0 npuMeHsaTh  3HaHuA | Lludposas
€CTECTBEHHBIX ¥ | 7aGOpaToOpHs 110
COLIMANIBHBIX HAYK | yprvoin
JgjejgemnHB(f)r?YMHoro’ (yueHmdeckas)
MIPUPOIOTIOIB30BAHMUS («Touxa pocra»)
B obITY, bubnnorexka [HOK
OBIICCTBEHHOM https://m.edsoo.ru
[IPOCTPAHCTBE; bubnuoreka
pa3BUBATH OTBIT
HKOJIOTHYECKU
HaIMpaBJIEHHOM,
IIPUPOJOOXPAHHOM,
pecypcocbeperaroriie

U IeSTeIbHOCTH,
YYacCTBYIOIIUM B €T0
npuoOpeTeHNH
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JIPYTUMU JTHOIbMHU

HUTOI'O: 34 2 3
11 kaacc (2 yaca)
Ne | HanmenoBanme | Bceero Kon-Bo Kon-Bo BocnurarenbHabiit oop
/1 pasnena 9acoB | KOHTPOJBH | TMPaKTH aCTIeKT
BIX PabOT YEKUX
pabot
1 | Teopernueckue | 32 2 3 o0nanaTh
OCHOBBI XUMHUH MIPEACTABICHUEM o | [udporas
COBpeMeHHOﬁ Hay‘-IHOfI Ha6opaT0pH;{ o
KapTHUHE MHUDPA, | yyvum
JMOCTIKEHUSIX HAyKd U (yacEmIcCKas)
TEXHUKH,
APTYMEHTHPOBAHHO («Touka pocray)
BBIPAYKAFO LA bubmnoreka
nouumanne  3uavenns | HOK
HayKH B scrsay | Ntps://m.edsoo.ru
POCCHIICKOTO 00IIIeCTRA,
obecrieueHun ero
0C30ITacHOCTH,
TYMaHUTapHOM,
COIIMANIEHO-
9KOHOMHYECKOM
pa3Butuu Poccun
2 | Heopranuueck 31 2 2 BBIPaXaTh Hudposas
ast XUMUs MMO3HABATEIILHBIE naboparopus 1o
WHTEPECH B pa3HbIX XUMIH
NPE/IMETHBIX o0macTsx (yuenmueckas)
C Y4ETOM CBOMX
HHTEPECOB, («Touka pocray)
CIIocoOHOCTEN, E{?}?Hmem
THKEHUH
FOCTIRRE https://m.edso0.ru
3 | Xumus u 5 0 0 MPUMEHSATH 3HAHUS Hudposas
KU3Hb €CTECTBEHHBIX U naGopaTopHs o
COLUMANBHBIX HAYK U | ypvmim
pmors | sy
MPUPOIONOIB30BaHUS B («Touka pocra»)
OBITY, OOIIIECTBEHHOM ]LSIHO6£HOTCKa
MIPOCTPAHCTBE;
p£3BH§aTB OTIBIT https://m.edsoo.ru
HKOJIOTHYECKU
HaIMpaBJIEHHOM,
IIPUPOJOOXPAHHOM,
pecypcocbeperaromei
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JIESITEIIBHOCTH,
Y4YacTBYIOLIHH B €ro
IpUOOpeTEHUN
JPYTUMHU JIFObMU

HUTOI'O:

68

29




5. IOYPOYHOE IINTAHUPOBAHUE
10 xkaacc (2 yaca)

HaumenoBanue
pasnena

Tema ypoka

KoanuectBo
JacoB

Jara

IJ1aH

daxt

KoppekTtupoBka

Teopernyeckue
OCHOBBI
OpraHuvecKou
XUMHH

3

[Ipenmer u 3HaueHHE
OpraHMYECKO XUMUH,
MIPEJICTABIICHHUE O
MHOTHX 00pa3ax
METOJIOB

Teopus XUMHUUYECKOTO
CTPOECHUSA
OpraHUYECKUX
coeauHeHnin A. M.
bytneposa

Bunel nzomepun:
CTPYKTYpHas,
MIPOCTPAHCTBEHHAs

N

YriaeBoaopoasl

30

Knaccudukanus B
OPraHN4eCcKOr XUMHH

AnKaHBI:
TOMOJIOTUYECKUU PSAI,
obmas ¢popmyna,
HOMEHKJIaTypa u
n30Mepus,
3JIEKTPOHHOE U
00BEMHOE CTPOCHHE
MOJICKYJT

duznueckue n
XUMHUYECKHE CBOMCTBA
AJIKaHOB

Haxoxnenne aTkaHoB
B nipupoze. CriocoObl
TOJTy4YeHUS U
MIPUMEHEHHE AJIKAHOB

[uxnoankansl: oOmas
¢bopmymna,
HOMEHKJIaTypa u
nuzomepus,
0COOEHHOCTH
MIPOSIBIICHUS U
MperuMyniecTBa
IIOJIyYEHUsI CBOMCTB,
CIOCOOBI U
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IIPUMEHEHHE

Pemenue pacy€Tubix
3aj1a4 1o
OTIpeIeNICHUIO
MOJIEKYJISIPHOM
hopmyItb
OpPraHUYECKOTo
BEIIECTBA I10 MacCCOBOM
J10JI€ aTOMOB
3JIEMEHTOB, BXOSIINUX
B €r0 COCTaB.
CucremaTtuzanus u
0000111eH1E 3HAHU 110
TeMe

10

AKeHBI:
TOMOJIOTUYECKHH PSII,
obmas popmyna,
HOMEHKJIATypa,
3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII.
CrpykTypHas 1 1juc-
TpaHC-U30MEpHs
aJIKCHOB

11

du3nyecKue u
XUMUYECKHUE CBOUCTBA
ankeHos. [IpaBuio
MapKkOBHHMKOBA

12

CrniocoOsl nosty4eHus u
PUMEHEHHMS AIKEHOB

13

[IpakTuueckas pabora
Ne 1 mo Teme
«ITonyuenue sTriieHa
Y U3y4YEHHUE €ro
CBOWCTBa»

14

Pemenne pacuéTHbIx
3ajad 1o
OIIPEIEJIEHUIO
MOJIEKYJISIPHOM
(bopmyIbI
OpPraHUYECKOTO
BELIECTBA

15

AJKagveHs!:
COIPSKEHHBIE,
U30JIMpPOBaHHbIE,
KyMYJIUPOBaHHBIE.
OcobenHoctu
XPAHECHUS COOPYIKEHUU

16

XHUMHUYECKHUE CBOMCTBA
COTPSIKEHHBIX JINEHOB
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17

CriocoObI mosryueHust u
HPUMEHCHUSI
aJIKaJIMCHOB

18

AJIKUHBL:
FOMOJIOTUYECKUU P,
obmas popmyna,
HOMEHKJIATYpa,
ANEKTPOHHOE U
00BEMHOE CTPOCHUE
MOJIEKYJI, (pu3nueckue
CBOICTBA

19

XMUMHUYECKHE CBOMCTBA
AJIKUHOB

20

CriocoObl nosryueHust u
IPUMEHEHHUSI ATIKUHOB

21

CucreMaruzanys u
000011eHNE 3HAHUHN T10
TEME

22

ApeHsr:
TOMOJIOTHYECKUH psf,
obmas popmyna,
HOMEHKJIaTypa.
DNEeKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJI
OeH30I1a U ToJyoJIa, UX
(du3nueckue cBoicTBa

23

XMUMHUYECKHE CBOMCTBA
apeHOB: MPOBEICHUE
npeoOpa3oBaHus

24

XUMHYECKHE CBOMCTBA
apeHoB: Pexum
MIPUCOEINHEHUS,
OKHCJICHHS TOMOJIOTOB
OeH3011a

25

Pemrenne pacu€rHbix
3a/1a4 1o
OIIPECIICHUIO
MOJIEKYJIAPHON
(hopMyIIbI
OpPraHUYECKOTO
BEIIECTBA

26

CriocoObl mosryueHust u
NPUMEHCHUSI QPCHOB

27

I'eneTnueckas cBs3b
MEXy pa3IMYHbIMU
KJIaccaMu
YIJIEBOJOPOJOB

28

[Ipuponusbiii ras.
[TorryTHBIC HEPTSIHBIC
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Tra3bl

29

KamenHsIi yromis u
MIPOYKTHI €T0
nepepadoTKH

30

Hed1s 1 ciocoOwl ee
nepepadoTKH.
IIpumeHeHue
MPOJTYKTOB
nepepadoTku HePTH
Mos npodeccus — Moé
Oynyiiee.
CrenmanyucT 110
XUMHYECKON
nepepadboTKe raza u
HedTn. *

31

I'enernueckas cBA3b
MEXKIYy pa3InYHbIMU
KJIaccaMu
YIJIEBOJOPOAOB

32

["anoreHonpou3BoIHBIC
yTJI€BOJAOPO/IBI:
AJIEKTPOHHOE
cTpoenue; M3meHenue
npeoOpa3oBaHUs
raJloreHa

33

KonTtponbHas pabora
0 TeMe
«YTIeBOAOPOIBDY

Kucnopoaconepxa
e OpraHuvYecKne
coeIMHEeHH

28

34

[Ipenenbubie
OJIHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHM AL,
obmas popmyna,
CTPOEHHE MOJIEKYJIBI,
nu3oMepus,
HOMEHKJIATypa,
KJ1accupuKanus,
¢dusnyeckrue CBOMCTBA

35

XUMHYECKHE CBOMCTBA
OJIHOATOMHBIX CIIUPTOB

36

CriocoObl mosryueHust u
NPUMEHCHUS
OAHOATOMHBIX CIIMPTOB

37

[Ipocteie ahupsr:
HOMEHKJIATypa U
nuzomepus,
0COOCHHOCTH
PACTUTENILHBIX H
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MOPOJHBIX CBOWCTB

38

MHoroaToMHEBIE
CIIUPTHI:
STHJIEHTIMKOJIb U
TIIALEPHUH, UX
(dbuzmveckue u
XMMHUYECKHE CBOMCTBA

39

CrniocoOsl MosTy4eHus u
MIPUMEHEHUS
MHOT0aTOMHBIX
CIIUPTOB

40

@DeHOJI: CTpOCHHUE
MOJIEKYJI, (pru3mueckue
cBoiicTBa. TOKCHYHBIN
dhenou

41

XUMHUYECKHE CBOMCTBA
¢denoia

42

CrocoObI TTOJTy4YeHUs U
npuMeHeHHs heHoa

43

[IpakTrueckas pabora
Ne 2. Pemienue
AKCIICPUMEHTAIbHBIX
3aJ1a4 110 TeEME
«Crupthl 1 PeHOTBI»

44

CucreMaruzanys u
000011IeHnEe 3HAHUHN T10
TEME

45

AHI)I[@FI/I)II)I 1 KCTOHBI:
AIIEKTPOHHOE CTPOCHUE
KapOOHMIHHOU
TpYIIIHI;
TOMOJIOTUYCCKHE PAIBI,
obmas popmyna,
HA30MEpUs U
HOMEHKJIATypa

46

ATBIETHIBI U KETOHBI:
(hu3nuecKue CBOCTBa

47

CrniocoOslI nosty4eHus
QJIBJICTUI0B M KETOHOB

48

OIHOOCHOBHEIE
npeneabHbIe
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTHU
COJICP)KaHUS UX
MOJIEKYII

49

XUMUYECKUE CBOKCTBA
OAHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

50

CriocoObI mosryueHust u
PUMEHCHUSI
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KapOOHOBBIX KUCIIOT

51

CnoxxHbie A(UpHI:
TOMOJIOTUYECKUU P,
obmas hopmyna,
H30MEpHsl U
HOMEHKJIATypa

52

duznueckue n
XUMHUYECKHUE CBOMCTBA

3¢upoB

53

Pemenue pacy€THbix
3a/1a4: 110 YpaBHEHUIO
XUMHYECKOT0
COCTOSIHUS, 110
OTIpeIeNICHUI0
MOJIEKYJISIPHOM
(hopMyIIbI
OpPraHUYECKOTO
BElIECTBA

54

[IpakTuueckas padbora
Ne 3. Pewienue
HKCIEPUMEHTATBHBIX
3a/1a4 1o TemMe
«KapboHoBbie
KHUCHOTHI. CIIOXKHBIE
3Gups»

55

XKupsl: ctpoenue,
¢buznueckue u
XMMHUYECKHE CBOWCTBA
(ruzposnus)

56

Mpbuia kak TBepble
BBICIITHE KapOOHOBBIE
KHCJIOTBI, X MOIOILIEE
JIeHCTBHE.
IIpennoxenue o
CUHTETUYECKHUX
MOIOIINX CPEICTBAX
(CMO)

57

I'eneTnueckas CBI3b
YTJIEBOJIOPOIOB U
KHCIIOPOICOACPIKAIINX
BEIIECTB

58

PacueTs! o
YpPaBHEHUSIM
3KOHOMHUYECKOT'O

b dexTa

59

O06mmas
XapaKTePUCTHKA
HOCIENCTBUHN U
KJIacCU(UKALIHS
MOCJIeICTBUI (MOHO-,
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JIU- ¥ TIOJIUCaXapu/ibl)

60

[Tonsarue 00
HCKYCCTBEHHBIX
BOJIOKHAX

61

KonTponbHas padora
10 TEME
«Kucnopoacoaepxamu
€ OpraHu4ecKue
COCIMHECHUSI»

21,05

A3oTcoaepxaiiue
OpraHnvecKue
coeTMHEHUs

62

AMUHBI:
Kiaccudukanms,
CTPOCHHE MOJICKYI,
oOuras popmyina,
H30MEpHs,
HOMEHKJIAaTypa U
(busnvecKne CBOMCTBA

24,05

63

AMUHOKHCIIOTHI:
HOMEHKJIaTypa u
n3omepus, pusnyeckue
cBoiicTBa. OTAeIbHbIE
MpEeACTaBUTENH O
AMHWUHOKHCIIOT

28,05

64

[IpakTuueckas pabora
Ne 4. Pemienue
SKCIEPUMEHTAIBHBIX
3aJ1a4 110 TeEME
«A3oTconepxaiue
OpraHUYECKUE
COETUHEHHS)Y

5,05

65

[IpakTuueckas pabora
Ne 5. Pemenne
3KCHepI/IMeHTaHLHBIX
3aJ1a4 110 TEME
«Pacmo3nanne
pEe3yIBTaTOBY

12,05

66

KonTponpHas pabota
o TeMe
«A3oTconepxaiiue
OpTraHUYECKHE
COEJIMHECHHUSI)

15,5

Bbicokomosiexysip
Hble COeINHEHNS

67

OCHOBHBIE TTOHSATHSA
XAMHUH
BBICOKOMOJICKYJIIPHBIX
COCIMHEHUN U
METOJO0B X CHHTE3a —

190,5
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nojmmMepusanus u
TTOJIMKOHJICHCAlluA

68

[IpakTnueckas padbora
Ne 6.Pemenue
AKCIEPUMEHTAIbHBIX
3aJ1a4 110 TeME
«Pacmo3nanue
IJIACTMACC U BOJIOKOHY

22,05

HNTOI'O:

68
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Xumus 10 kaacce (1 gac)

No | HanmenoBanue paznena | Tema ypoka KonnuectBo Jara KoppekTupoBka
4acoB wiad | ¢pakT
1 | TeopeTnueckue 3
OCHOBBI OPraHUYecKOoi
XUMUH

1 [Ipenmer opraHudeckoi 3
XUMUH, eé
BO3HUKHOBEHUE,
pa3BUTHE U 3HAUCHUE

2 Yr11€B0I0POABI 13

2 Teopus CTpOCHUS 1
OpraHUYeCKUX
coequHennn A, M.
bytneposa, eé
OCHOBHBI€ MOJIOKEHUS

3 [IpencraBienue 0 1
KJIaCCU(UKAIIAN
OpPraHUYECKHUX BEIIECTB.
Howmenxknatypa
(cucremaTtnueckas) U
TPUBHUAIILHBIE HAa3BAHUS
OpraHWYECKUX BELIECTB

4 AnkaHbl:  CcOCTaB | 1
CTpPOEHHUE,
TOMOJIOTUYECKUH Pl

5 Mertan u »3TaH — 1
IpocTenIne
MIPEACTABUTENH AJIKAHOB

6 AJIKEHBI:  COCTaB H 1
CTPOEHHUE, CBOMCTBA

7 OTWIIEH U NPONWIEH — 1
IIPOCTEUILINE
MIPECTABUTENH AJTKCHOB

8 [Tpaktuyeckas pabota 1
Noe 1. «llomyuenue
ATUJIEHA U U3YUYEHUE €ro
CBOMCTB»

9 Ankanuensl. byramuen- 1
1,3 u merunOyraaueH-
1,3. [Tonyuenue
CUHTETUYECKOTO
KaydyKa U pe3UHbI

10 ANKUHBL:  COCTaB | 1
OCOOEHHOCTH CTPOCHHSI,
TOMOJIOTUYECKUN  PS.
AuneruiieH —
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MPOCTEUILIHI
IIPEACTABUTEND AJIKUHOB

11 Brruucnenus o 1
YPaBHEHHUIO
XUMHYECKON peakiuu

12 Apenbl:  OeH301 W 2
TONyoJ. TOKCMYHOCTH
apeHoB

13 ['enernyeckas CBSI3b 1
YTJIEBOIOPOAOB,
MIPUHAICKAIIIX K
pa3IMYHbIM KJ1accaM

14 IIpupoaHbIE MCTOYHUKH 1
YTIIE€BOIOPOAOB:
IPUPOJAHBIL  ra3 W
MOMYyTHbIE  HE(TAHBIC
rassl, HEPTH u
MPOAYKTHI eé
nepepadoTKu

15 [IpupoaHbIE HCTOYHUKH 1
YTIIEBOIOPOIOB:
OPUPOAHBIE  raz3
MOMYTHBIE  HE(TAHBIC
rassl, HeTh u
MPOAYKTBI eé
nepepadoTKU

16 KonTponbHas padora o 1
pazneny
«YTIIEeBOAOPOABD)

3 | Kucaopoacoaep:kamue 13

OpraHuveckue
COeTUHEHUsI

17 [IpenenbHble 1
OJIHOATOMHBIC ~ CITHPTHI:
METaHOA U  DITAHOI.
Bonopoanas cBsizb

18 MHoroaromMHbIe 1
CIUPTHI: STHJICHTJINKOJb
U TTIUIEPUH

19 deno: CTpOCHHE 1
MOJIEKYJIbI, (pU3nvecKue
u XUMHUYECKHE
CBOICTBa, MPUMEHECHHE

20 AJBIEeTUIb!: 1
dbopManbaerua u
aneTaiabaerun. AneTod

21 OIHOOCHOBHBIE 1
npeenbHbIe
KapOOHOBBIE  KHCIIOTBI:

MypaBbUHas U YKCYCHas
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22

[Ipaktuyeckas pabota
Ne 2. «CBoticTBa
pacTBopa YKCYCHOU
KHUCJIOTBI»

23

CreapuHoBas u
OJICMHOBAasi  KHUCIIOTHI,
KaK MIPEICTAaBUTEIH
BBICIIMX  KapOOHOBBIX
KHCIIOT

24

Mpiia KakK COJIN
BBICHIMX  KapOOHOBBIX
KHCJIOT, HX MOIOIIee
JEUCTBHUE

25

Cnoxnabie d(HUpbl  Kak
MIPOU3BOIHBIC

KapOOHOBBIX  KHCIIOT.
I'moponus CIIOKHBIX

2(upoB

26

Kupsr: TUAPOJIN3,
IpUMEHEHHE,
Ouonoruyeckas  poiib
KHPOB

27

Yrnepodsr: COCTaB,
KITacCU(pUKaIUS.
Baxnenmmue
MIPE/ICTAaBUTEIHN:
TJTFOKO34, ¢bpykTO3a,
caxaposa

28

Kpaxman u nemronosa
KaK MIPUPOIHBIE
IMOJIUMEPHI

29

KonTponbHas padora o
pazneny
«Kucnopoaconepxamue
OpTraHUYEeCKHE
COCIUHECHUS»/
Bcepoccuiickas
poBepoYHas paboTa

A3oTcoaepxamime
OpraHnyecKue
coeTUHEeHUsI

30

OO6mas xapakTepucTUKa
a30Tco/IeprKaIux
OpPraHUYEeCKUX
COEIMHEHUI /
Bcepoccuiickas
npoBepouHas pabora

31

AMUHBI: METHIIAMHH H
AHUJIUH

32

AMUHOKHCIIOTBI KakK
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amQoTepHbIe
OpraHUYEeCKHE
COCIUHEHMUS, X
OHOoJ0ruYecKoe
3HAYCHUE. IlenTunpr.
benku kak mpupoHBIC
BBICOKOMOJICKYJISIPHBIC
COeIMHEHHS

33 OcHOBHEIE IIOHSTHS 1
XHUMHUH
BBICOKOMOJICKYJISIPHBIX
COeIMHEHUN

34 OcCHOBHEIE METOIBI 1
CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COEeIMHEHUI.
IInacTtmaccel, Kay4dykw,
BOJIOKHA

34 [Ipenmer opranunyeckoi
XUMUH, eé
BO3HHUKHOBEHHE,
pa3BUTHE U 3HAYCHHUE

Hroro: 34
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11 kaacc (1 gac)

HaunmenoBanue
pazzaena

Tema ypoka

KommuectBo
JacoB

[ara

I1J1IaH

dakt

Koppektuposka

Teopernueckue
OCHOBbI XMMHH

13

XUMUYECKUI 3JIEMEHT.
Atom. DJIEKTpOHHASA
KOH(HUrypaIysi aToOMOB

[lepuonuueckuid 3aKOH H
[lepuonuueckas  cucrema
XAUMHUYECKUX 2JIEMEHTOB /.
H. MenpeneeBa, ux CBS3b C
COBPEMEHHOMN TeopUei
CTPOEHHUS AaTOMOB

3aKOHOMEPHOCTHU
U3MEHEHUS CBOWCTB
XUMUYECKUX DJIEMEHTOB U
UX COCAMHEHUH M0 rpyIIam
u nepuojaM. 3Hau€HUE
MEePUOJIMYECKOTO 3aKOHA U
CHUCTEMBI XUMUYECKHUX
3JIEMEHTOB J.N.
MenpeneeBa B pa3BUTHHU
HayKH

Crpoenue BEIIECTBA.
XuMHueckass  CBs3b, €€
BH/IBI, MEXaHU3MBI
o0pa3oBaHMsl KOBaJCHTHOM
cBa3u. Bogopoanas cBsi3b

BanenTtHoCTb.
DNEeKTPOOTPULIATETEHOCTb.
Crenenp OKHCJICHUSI.
BemectBa MonekysipHOTO
u HEMOJIEKYJISIPHOTO
CTpOCHHUSI

[lonaTue o0 JUCHEPCHBIX
cucremax. McTuHHBIE H©
KOJIJIOUTHEIE pacTBOPBHIL.
MaccoBast qoas BeliecTBa B
pacTBope

Knaccudukamms "
HOMEHKJIaTypa
HEOPraHUYECKUX
coequHeHnd. I'eHeTHueckas
CBS3b HEOPraHUYECKUX
BCIICCTB, pa3quHbe
KJIACCOB

Knaccudukanus
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XUMHYECKUX peakuuid B

HEOPraHU4YeCKOn u
OpraHUu4eCcKOu XAMUHU.
3aKOH COXpPaHEHHSI MacChl
BELIECTB; 3aKOH
COXpaHEeHUs u

IIPEBPALICHUS SHEPTUM IIPH
XUMUYECKUX PEAKLUAX

CxkopocTb peaKkIuu.
OO6patumsie peakuuu.
XHUMHUYECKOE PABHOBECHE

10

[IpakTuueckast padora Ne 1.
«BnusHue pa3IM4HbIX
(GakTopoB Ha  CKOpPOCTH
XUMHYECKON PEAKIIUN»

11

DIIEKTPOJIUTHYECKAS
mucconmanug. Ilongarue o
BOJIOPOTHOM roxasarejie
(pH) pactBopa. Peakuuu
HOHHOTO oOMeHa. ['maponus
OpFaHI/I‘-IGCKI/IX n
HEOPraHWYECKUX BEIIESCTB

12

OKHCIUTEITBHO-
BOCCTaHOBUTEIIbHBIC
peakIuu. Ilousatue 00
ANEKTPONIM3E PACIIIABOB U
pacTBOPOB COJIEH

13

KonTtponbaast pabota 1m0
pazgeny  «Teopermueckue
OCHOBBI XUMHUU»

Heopranuueckas
XUMHS

21

14

MerTannbl, UX MOJOXKEHHE B
[Iepnonnueckoit  cucreme
XAMHUYECKUX 3JIeMEeHTOB /.
n. Menneneesa u
0COOEHHOCTH CTpOECHUS
aTOMOB. Ob6mue
¢busnueckue CBOMCTBA
METaJIOB

15

Crnnasel METaJIJIOB.
ONEeKTPOXUMHUYECKUN  pAT
HaIpsHDKEHUH METAJIJIOB

16

XuMmudeckue CBOMCTBaA
BaXXHEHUIITUX METaJI0B
(HaTpuii, KaaWil, KaJbIUH,
MarHui, ajJlOMUHUN) U HX
COCTUHEHUN

17

XUMHYECKHE CBOMCTBA
Xpoma, Meanu u ux
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COE€IUHEHUN

18

XUMHYECKHE CBOMCTBA
IIMHKA, JKeje3a M  UuX
COCTUHEHUN

19

[IpakTnueckast padora Ne 2.
"Pemenune
OKCIICPUMCHTAJIBHBIX 3aJ1a4
1o TeMe «MeTab»

20

HemeTamibpl, UX IOJIOXEHHE
B Ilepuoanueckoi cucreme
XAUMHUYECKUX 3JIEMEHTOB /.
. MenneneeBa "
0COOEHHOCTHU CTpOECHUS
aTOMOB

21

duznueckue CBOMCTBA
HEMETAJUIOB.

22

Annorponuss ~ HEMETaJIOB
(Ha mpuMepe KuUCIOPOJa,
CepHl, docdopa u
yIIeposa).

23

XUMUYECKHUE CBOMCTBaA
BaKHEMIINX  HEMETAJIOB
(ramoreHoB, cepwl, a3oTa,
dbocdopa, yrmepoma U
KpEeMHUs).

24

OKcuabl HEMETAIIOB.

25

KHCHOpOI[COI[ep)KaH_[I/IC
KHCJIOTHI.

26

Bonopoansie  coenuHeHus
HEMETAJIJIOB.

27

[IpakTnuyeckue paboThl: Ne
3. Pemenue
HKCHEPUMEHTAIbHBIX 3a/1a4
o teme «Hemetassn.

28

KonTponpHas pabota mo
Tteme «Hemeramib»

29

HeopraHquCKHe )51
OpraHn4€CKuc KHCJIOTHI.
HeopraHquCKHe )51
OpPraHu4€CKUC OCHOBAHUA

30

AmdorepHbie
HEOPTaHUYECKHE u
OpraHUYECKUE COEIUHEHUS.
I'eneTnueckas CBSI3b
HEOPraHUYECKUX u
OpPraHWYECKUX BEIIECTB

31

Ponp xumun B oOecrieueHIH
9KOJIOTHYECKOM,

SHEPreTUYECKON U MUIIEBOI
0€30MIaCHOCTH,  pa3BUTHH
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MEIUITUHBI

32 [IpencraBnenuss 06 oOmMX 12,05
HayYHBIX MPUHIIATIAX
MPOMBIIIIJICHHOTO
IOJIyYEeHUS BOKHENIINX
BEIIIECTB

33 UenoBek B MUPE BEIIECTB U 19,05
MaTepHUajIOB

34 Xumus u 3JI0pOBbE 19,05
yejgoBeKa
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11 kaacc (2 yaca)

HaunmenoBanue
pazzaena

Tema ypoka

KommuectBo
JacoB

[ara

I1J1IaH

dakt

Koppektuposka

Teopernueckue
OCHOBbI XMMHH

32

Atom. CocTaB aTOMHBIX
saep. XUMUYECKUH
3neMeHT. Y130Tomnbl

[Tepuonnueckuii 3aKOH U
[Iepuonnueckas cucrema
¢ anementamu /. W.
MeneneeBa, CBS3b C
COBPEMEHHOU. TEOpUEN
aTOMOB

3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB
3J€MEHTapPHBIX
3JIEMEHTOB U 00pazyeMbIX
VMU MPOCTBIX U CIOKHBIX
BELIECTB 110 TPYMNIaM U
nepuojam

AtoMm. CocTaB aTOMHBIX
saep. XUMUYECKUI
3JeMeHT. M30Tonbl

Knaccudukanus
XMMHUYECKHX 2JIEMEHTOB
(s-, p-, d-, f->nmemenThI)

Pacnpenenenue
3JIEKTPOHOB 110 ATOMHBIM
opbutanam

DNEeKTPOHHBIE CXEMBI
aTOMOB JIEMEHTOB B
OCHOBHOM H
BO30YKIEHHOM
COCTOSTHUH

ONEeKTpPOHHBIE
KOH(UTYypaI HOHOB.
DIeKTPOOTPUIIATETHHOCTD

[Tepuonnueckuii 3aKOH U
[lepuoanueckas cucrema
¢ anementamu /1. W.
MeneneeBa, CBS3b C
COBPEMEHHOU TeopHuei
aTOMOB

3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
3J€MEHTaPHBIX
9JIEMEHTOB M 00pa3yeMbIX
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VMU TIPOCTBIX U CIIOKHBIX
BELIECTB I10 TPYIIaM U
nepuojam

Bunasl xumMuueckoil cBsA3M.
MexaHu3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3U.
Bonoponnas cBs3b.
MexMOJIeKyJISIpHBIC
B3aUMOJICVCTBHUS

11

Banentnocts u
BaJICHTHBIC BO3MOXKHOCTHU
aromoB. CBs3b
3JIEKTPOHHOU CTPYKTYPBI
MOJIEKYJ C UX
T€OMETPUUYECKUM
CTPOCHHEM

11

[IpencraBnenus o
KOMIUIEKCHBIX
COEIMHEHUSX: COCTAB U
HOMEHKJIATypa

12

BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
3apsga. Tumnel
KPUCTAJUTMYECKHX
PELLIETOK U CBOMCTBA
BEIIIECTB

13

IIpennoxenue o
JVCIIEPCHBIX
Pa3MBILUICHUAX.
[IpencraBnenue o
KOJUIOUJIHBIX pacTBOpPAx

14

HctrHHBIE pacTBOPSI:
HACBIIICHHBIE U
HEHACBIICHHBIE,
pPacTBOPUMOCTb.
Kpucramnoruaparst

15

CriocoObl BbIpaXeHUs
COEP’KMMOTO PACTBOPOB

16

3agaum pemneHus ¢
HCIIOJIb30BaHUEM
HOHATHH «MaccoBas J0JIA
PacTBOPEHHOTO
BEIIECTBA», «MOJISIpHAs
KOHLEHTPALIHSI»

17

Knaccudukanms n
HOMEHKJIaTypa
HEOPTaHMYECKUX BEIIECTB

18

KonrtponsHas pabora no
temam: «CTpoeHue aToma.
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[Tepuonnueckuii 3aKOH U
[lepuoauueckas cucrema
¢ anementamu /1. W.
MenaeneeBa», «CTpoeHue
BemecTBa. MHOTOOOpa3ue
BELIECTBY

19

Knaccudpukanus
XUMHYECKHX BEIIECTB B
HEOPraHUYECKOU 1
OpPraHUYECKON XUMUHU.
3aKOH COXpaHEHUS
MacCCOBBIX BEILIECTB;
3aKOH COXpaHEHUA U
npeoOpa3oBaHUs SHEPTUU
IIpru AMHAMHWYCCKUX
peaKusix

20

TemnoBbie 3¢ dexThI
BO3JENUCTBUA.
Tepmoxumunueckue
yYpaBHEHUs

21

Breraucnenus mo
YPaBHEHUSM
SKOHOMHYESCKOTO

s dexTa u
TEPMOXUMHYECKUM
YpaBHEHUSIM

22

T'oMoreHHbIe 1
TreTEPOTreHHBIE PEAKLIMU

23

[IpakTuueckas padbora
Ne 1 no teme «Bnusnue
pa3nuYHbIX (PaKTOPOB Ha
CKOPOCTb XUMHUYECKOTO
pexxumay (Touka pocta)

24

OO6patumsie u
HEOOpaTUMbIE COCTOSIHHS.
XHMMHUECKOE PABHOBECHE

25

[IpakTuueckas pabora
Ne 2 o teme «Bnusnue
pa3nu4HbIX (PaKTOPOB Ha
COCTOSTHUE
SKOHOMHYECKOTO
paBHOBECHSI»

26

DNEeKTpoNUTHYECKast
nucconuanys. CHUIbHBIC U
cy1abble SIEKTPOITUTHI.
Crenedp nucconanuu

27

HNonHoe npousseneHne
BoJibl. Cpelii BOJIHBIX
pactBopoB. BonopoaHslit
nokazatenb (pH)
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pacTtBopa

28

I'maponus cosneil.
Peakuuu, nporekaroniue B
pacTBOpAaX AJIEKTPOJIUTOB

29

[IpakTnueckas padbora

Ne 3 o Teme
«XUMHYECKHE COCTOSTHHS
B pacTBOpax
SIEKTPOJIUTOBY

30

OxucIuTeIIHbHO-
BOCCTAaHOBHUTECIILHEIC
cocTosiHus. BaxkHeimnine
OKHCIIUTEIH 1
BOCCTAaHOBHTEIIN

31

DNEeKTPOIU3 pacTBOPOB U
pPacTBOPOB BELIECTB

32

KonTponbHas padora no
TeMe « XMMUYECKUe
SIBJICHUA»

Heopranuueckas
XUMUSA

31

33

IlonoxeHre HEMETAIOB
B [Iepuoanueckoit
cucteme aemenToB J[. H.
Menaeneena u
OCOOCHHOCTH CXKATUS UX
aToMoB. Ou3ndecKue
CBOICTBA HEMETAJIJIOB

34

ANIOTpONHS HEMETAJIIOB
(Ha UKJIT KUCTTOpOo/Ia,
cepsl, pocdopa u
yrJIepoia)

35

Bonopoa: nonydenue,
¢buznueckue u
XMMHYECKHE CBOICTBA.
'uapuast

36

l"anorensl: nepexon B
MIPUPOY, CIIOCOOBI
MOJTy4eHUs (PU3UUECKUX U
XUMHYECKHX CBOMCTB

37

l'anorenoBonopoasl.
Baxwuerimme
KHUCJIOPOJACOAEPKAIINE
COEIMHEHMS TAJIOTCHOB

38

JlaGopatopHbie U
MIPOMBIIIIJIEHHBIE CTIOCOOBI
MOJTyYEHUs TaJIOTEHOB.
[IpumeHneHue raJsoreHoB u
HUX COeIUHEHUN

39

[IpakTrueckas pabora
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Ne4. Pemenue
AKCTICPUMEHTATbHBIX
3aJ1a4 110 TeME
«I"a;moreHn»

40

Kucnopon: nabopatopHbie
Y IPOMBIIIJICHHbBIE
METO/IbI TTOTYYCHHSI,
dbuzmveckue u
XUMHYECKHUE CBOMCTBA.
O3oH. [Ipumenenue
KHCJIOpO/ia U 030Ha

41

OKCcHJIBI U IEPOKCHJIBI

42

Cepa: nepexof K
MOJTYYCHHIO TTPUPOTHBIX,
(bu3HUECKUX U
XHUMUYECKHX CBOWCTB

43

CepoBo1opo1, CyIbhUIbI

44

Kucnoponconepxkariue
COCIMHEHUS CEPBI.
Oco0eHHOCTH CBOMCTBA
CEpPHOM KHUCJIOTHI

45

IIpakTryeckas pabora
Ne5. Pemrenne
HKCHEPUMEHTATbHBIX
3ana4 o reme «Cepa u ee
COEMHEHUS»

46

A3o0T: nepexon K
TIOJTYYEHHUIO IPUPOJIHBIX,
(bu3nUecKux u
XUMHYECKHUX CBOMCTB.
AMMHUaK, HUTPUJIBI

47

Kucnopoaconepxariue
COEIMHEHHUS a30Ta.
OcobeHHOCTH CBOWCTBA
A30THOW KHUCITIOTHI

48

[IpumeHeHue a3ota u ero
COE€IMHEHUN. A30THBIE
yAoOpeHus

49

docdop: mepexona K
TTOJTYYICHUIO TTPUPOJTHBIX,
(bu3nUecKuX U
XUMHYECKHUX CBOMCTB.
Docdunsl u pochun

50

Oxkcuasl hocdopa,
dbocdopconepxariue
KucaoTel. Conu
(hochopHOIi KHCITOTHI

51

[IpakTrueckas pabota
Ne 6. Pemienue
IKCIEPUMEHTATBHBIX
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3a7a4 110 TEME «A30T U

docdop, u ux
COCITMHEHUS

52

VYTriepoa: Hax0K/IeHUE B
MIPUPOJIC, ATIOTPOITHEIC
MOAU(BUKAIUY;
¢busnyeckue u
XHMHYECKHE CBOICTBA,
MIPUMCHECHHE

53

Oxcun amomunus (1),
okcup yriepoaa (1V),
yroJibHast KUCJIO0Ta 1 €€
COIH

54

Kpemuuii: nepexos K
TOJTYYEHHUIO MPUPOIHBIX,
(bU3UIECKUX U
XHUMHYCCKHUX CBOICTB

55

Oxcup kpemuus (1V),
KpEMHHEBast KUCIIOTa,
CHJIMKATBHI

56

KonTponbHas padora no
teme «HemeTamibn

57

[Tonoxxenne MeramioB B
IIepnonnueckoii cucreme
OCHOBHBIX 3JICMECHTOB.
OcobenHoctu
COXpPaHEHHUS
ANEKTPOHHOTO 000I0YKa
aTOMOB METAJJIOB.
CniaBbl METAJUIOB.
Koppo3sust Meramios

58

OO61mas xapakTepucTUKa
MeTaioB IA-rpynmsl
[Tepuonnueckoit CUCTEMBI
anemeHToB. Hatpuii n
KaJIMH: MOJy4YEHHUE,
¢buznueckue u
XMMHYECKHE CBOICTBA,
MIPUMEHEHHE MTPOCTHIX
BELIECTB U UX
COCTUHEHUN
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59

OO1m1ast XxapaKTepUCTHKA
MeTtauioB | |A-rpynms
[Tepuonnueckoi cuCTeEMbI
3JIEMEHTOB. Maruuii u
KaJbLHW: MIOJIyYEHHUE,
dbuznveckue u
XUMHUYECKHE CBOMCTBA,
MIPUMEHEHHE MTPOCTHIX
BEILIECTB U UX
coenuHeHui. JKECTKOCTh
BOJIbI U CIIOCOOBI €&
OTpaHUYEHUS

60

[IpakTuueckas pabora
Ne7. Pewienune
AKCIIEPUMEHTAIIbHBIX
3aja4 1o Teme «MeTaibl
[JIABHOW MOATPYIIIBD)
(Touka pocra)

61

OOw1ast xapakTepucTHKa
npoBozoB noarpym (b-
rpynn) I[lepuoanueckoit
CUCTEMBbI aKTUBHBIX
JJIEMEHTOB

62

[IpaxTnueckast padora Ne
8. Pemenne
AKCIIEPUMEHTAIIbHBIX
3az1a4 1o reMme «Merasuibl
10O0YHON NOArPYHIIBIY)

63

KonTponbHas pabota mo
TeMe: «MeTaby

XuMu M ;KHU3Hb

64

Ponp xumum B
o0ecreyeHnr pa3BUTHUs
YeJI0BeUESCTBA.
[Mpennoxenue o HayYHBIX
METO/IaX UCCIICIOBAHHS
BEILIECTB

|

65

XUMUS 1 3I0POBLE
YelIoBEKa.

IIyTe kK npodeccumn.
ITpodeccus: Bpau

66

Xnmus iy, Ponb
XAMHH B 00eCIIeYeHnu
0€30I1aCHOCTH ITHILEBBIX
MIPOJYKTOB

67

XHMHS B CTPOUTEIILCTBE.
Baxueiimue
CTPOUTEIIBHBIE U
KOHCTPYKIIMOHHBIE
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MaTepuabl
68 XUMHUS B CEIbCKOM 1
XO3SICTBE.
Opranuueckue u
MUHEpaJIbHbIE y100peHus
HUTOI'O: 68

*B pamkax nmpodpMUHEMyMa
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6. HIEPEYEHb (KOAU®UKATOP) PACIIPEJAEJIEHHBIX 11O
KJIACCAM ITPOBEPSIEMbBIX TPEFOBAHUMH K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OFPA30BATEJIbHOM ITPOI'PAMMBI
OCHOBHOI'O OBIIET'O OBPA3OBAHUSA U OJIEMEHTOB
COAEPXKXAHUA ITO XUMHUHU

10 KJIACC

Kon [IpoBepsiemble TPEAMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO o0pa3oBareIbHON MPOrpaMMBbl CpeIHEro 00IIero 00pa3oBaHMs
pe3yJibrara

1 TeopeTndeckre OCHOBBI OPraHMYECKOW XUMUHU

11 CdopMHUpOBaHHOCTh MPEACTABICHUI O XUMHUYECKOM COCTaBIIsAOLIEH
€CTECTBEHHOHAY4YHOM KapTHUHBI MUpPA, POJIM XMMUHU B IIO3HAHUM SIBICHUHN
IpUpPOIbl, B (OPMUPOBAHMM MBINUIEHUS M KYyJIBTYpbl JIMYHOCTH, €€
(YHKLUMOHAJIBHONH  IPaMOTHOCTH,  HEOOXOOUMOM  AJs  pelIeHUus
MPAKTUYCCKUX 3ada4 W ISKOJOIMYCCKH 000CHOBAHHOI'0 OTHOIIEHHUSA K
CBOEMY 3/I0POBbIO U IPUPOJIHOM cperie

1.2 Brnagenne cucteMold  XMMHYECKMX  3HAHMM, KOTOpas  BKJIIOYACT:
OCHOBOIOJIararoime MOHSITUS (Monekyna, BaJICHTHOCT,
IEKTPOOTPHULIATENIBHOCTD, CTENIEHb OKUCIICHUSI, XMMUYECKasl CBS3b, MOJIb,
MOJsIpHas ~ Macca, MOJISIpHBIH ~ 00BbEM,  YIJIEPOAHBIA  CKEJeT,
(byHKLIMOHATIBHAS rpymnmna, panukai, nu3oMepus, U30MEpBHI,
TOMOJIOTUYECKUN  psii, TOMOJIOTH, YIVIEBOAOPOABI, KUCIOPOA- U
a30TCOJIepKAIINE COEIMHEHUs, OWOJOTMYECKH aKTUBHBIE BEIIEeCTBa
(yreBoabl, >KMpBI, O€NKH), MOHOMEp, MOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE ~ COCMHEHHUs); TEOPUHU M 3aKOHBI  (TEOpHs
XUMUYECKOTO CTPOCHHsS opraHuyeckux BemecTB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUI SA3BIK XHUMHUH, (aKTOJIOTHYECKHE
CBEIEHHS O CBOICTBaX, coOcCTaBe, TMOJIy4eHMHM U  Oe30MacHOM
HCIIOJIb30BaHUM BAKHEUIINX HEOPTaHUYECKUX M OPTaHUYECKUX BEIIECTB B
OBITY U IPAKTUYECKON JESTEIbHOCTH YeI0BEKa

1.3 ChopMHupoBaHHOCTh YMEHUH BBISIBIIATH XapaKTEpHbIE MPU3HAKU MOHITHH,
YCTaHABIMBaTh WX B3aUMOCBA3b, HCIIOIB30BaTb COOTBETCTBYIOLIUE
MOHATUA TMpPU  ONMCAHWM COCTaBa, CTPOCHHS M  IPEBPALCHHUN
OpPraHUYECKUX COCIUHEHUN

1.4 c(hOpMUPOBAHHOCTh YMEHUN HCIIOJIb30BaTh XMMHUECKYI0 CHMBOJHKY IS
COCTaBJIICHUS  MOJIEKYISIDHBIX  H CTPYKTYpPHBIX  (pa3BepHYTOM,
COKpamieHHOW) (opMyl  OpPraHMYeCKMX BEIIECTB ©  ypaBHEHUH
XUMUYECKUX PEAKUWHA, W3TrOTABIMBATH MOJEIM MOJIEKYJ OPraHMYECKUX
BELIECTB JUI WJUIKOCTPALMM HMX XHUMHUYECKOIO M IPOCTPAHCTBEHHOIO
CTPOEHHUS

1.5 CdhopmupoBaHHOCTD yMEHUHI yCTaHaBIIUBATh IIPUHAJICKHOCTD
U3YyUYEHHBIX OPraHMYECKHX BEIIECTB IO HX COCTAaBY U CTPOCHHUIO K
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OTpeeICHHOMY KJlaccy (Tpymre) coequHeHUN (yIIIeBOAOPOIbI, KUCIOPO.
U a30TCOACPIKAIINe COCAMHEHUS, BBICOKOMOJICKYIISIPDHBIC COCIHHEHUS),
JaBaTh UM Ha3BaHUs Mo cuctemarnyeckoil Homenkinarype (IUPAC)

1.5

ChopMHpPOBAaHHOCTH YMEHUSI ONPENCNIATH BUABI XUMHYECKOH CBS3H B
OpPraHMYECKUX COCAMHEHUSIX (OAMHAPHBIC U KPATHBIE)

1.6

ChopMHpOBaHHOCTH YMEHUSI MPUMEHSATH: MOJOKEHUS TEOPHUH CTPOCHUs
oprannueckux BemiectB A.M. BytnepoBa s 0ObSCHEHHS 3aBHCUMOCTH
CBOMCTB BEUIECTB OT UX COCTaBa M CTPOECHUS; 3aKOH COXPAHEHUS MaccChl
BELIECTB

YreBogopoasl. Kucnopoacoaepxaiiue u a3oTcoiepkaiiue opraHudeckue
COCIMHEHUS. BHICOKOMOJIEKYIISIPHBIE COSTUHEHUS

2.1

CpopMUpOBaHHOCTP ~YMEHMH TNPUBOAWTH TPUBHAIBHBIE  HAa3BAHUSA
OTJENbHBIX OpPraHMYECKHX BEIIECTB (ITHJICH, MPOMHIIEH, AalleTUJICH,
STHJICHIJIUKONIb, TJHLEpUH, (¢GeHom, QopManbaerua, —aneTalbIerTu,
MypaBbUMHAs KUCJIOTA, YKCyCHas KHUCJIOTa, OJIEMHOBAas  KHCIIOTAa,
CTeapuHOBAas KUCIIOTA, III0K03a, PPYKTO3a, Kpaxmall, LeJUIk0JI03a, IJIMIUH)

2.2

CpopMUpOBaHHOCT, YMEHHH  XapaKTepU30BaTb COCTAaB, CTPOCHHE,
¢u3MvYecKkue ¢ XHUMHYECKHE CBOWCTBA THIHYHBIX IIPEICTaBUTEIICH
pa3IMYHBIX KJIACCOB OpPraHMYECKUX BeliecTB (MeTaH, 3TaH, OSTHUJIEH,
MpoMNuJeH, amneTwieH, OyranueH-1,3, werunOyraguen-1,3, Oensodn,
METaHOJ, 9TaHOJ], STUJICHIJINKOIb, TIHIEPUH, (EHON, aleTanbAeTu/I,
MypaBbMHAsg M YKCYyCHas KHCIOThI, IJIIOKO3a, Kpaxmall, LeJUI0I03a,
aMUHOYKCYCHas KUCJIOTa)

2.3

ChopMHpOBaHHOCTh YMEHMSI WJUTIOCTPUPOBATh TE€HETHYECKYIO CBS3b
MEXly TUIIUYHBIMU IIPEACTAaBUTEISAMU PA3JINYHbIX KIACCOB OPraHUYECKUX
BEIIECTB YPaBHEHUSIMU COOTBETCTBYIOIIMX XMMHMUYECKHX peakluil c¢
UCIOJIb30BaHUEM CTPYKTYPHBIX (GOpMyII

2.4

CdopmupoBaHHOCTH yMEHUS XapaKTepHU30BaTh MCTOYHUKHI
YIJIEBOJIOPOTHOTO CHIpbs (HEe(Th, MPUPOIHBIA Ta3, Yrojib), CIIOCOOBI WX
nepepaboTKU U MPAKTUYECKOe TPUMEHEHNE TIPOIYKTOB MepepadoTKH

XUMHUS U )KU3Hb. PacueTsl

3.1

ChopMHupOBaHHOCT, YMEHHI BIIAJETh CHUCTEMON 3HAHUNA 00 OCHOBHBIX
METO/IaX HAy4YHOTO IIO3HAHMS, WCIOJIb3YeMbIX B XUMHH TPH W3YYCHUH
BEIIIECTB M XUMUYECKUX SBICHUI (HAOIIOIEHUE, U3MEPEHHUE, SKCTIEPUMEHT,
MOJICTTUPOBAHME), HCIIONH30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS IS
MPUHSATHS PEIICHU B KOHKPETHBIX XKU3HEHHBIX CUTYAIUsIX, CBS3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHUEM

3.2

ChopMupoBaHHOCT, ~ YMEHHM  COOMIOAATH  TpaBWjIa  MOJIb30BaHUS
XUMHYECKOH MoCcynoi U 1abopaTopHBIM 000pyJIOBaHUEM, a TAKKE MMPaBUIA
oOpamieHusi C BENIECTBAMH B COOTBETCTBUU C WHCTPYKIHMSIMH TIO
BBITIOJTHEHU IO HaGOpaTOpHBIX XUMHUYCCKHUX OIIBITOB
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3.3

ChopMHupOBaHHOCT, YMEHHI IJIAHUPOBATh W BBITIOMHATh XUMHUYECKUN
SKCIEPUMEHT (IIPEeBpalICHUs] OPraHMYECKHX BEIIECTB IPH HarpeBaHUH,
MOJIyYeHUE ATWICHA M U3YYEHHE €ro CBOMCTB, KaYECTBEHHBIC PEaKIIMU
OpPraHMYECKHUX BEIIECTB, ACHATypalus OEeIKOB IpPU HAarpeBaHUU, [IBETHBIC
peakuuu OENKOB) B COOTBETCTBHM C IMPABWJIAMH TEXHHKHU O€30MAaCHOCTH
npu oOpaleHMH C BellecTBaMU U J1a00OpaTOpHBIM O00O0PYIOBaHHEM;
MPENICTABIISITh PE3YIbTaThl XUMHUYECKOTO IKCIIEpUMEHTa B (opme 3ammcu
YpaBHEHHUI COOTBETCTBYIOIIUX peaKIuil ¥ (OpMyIHpOBaTh BBIBOJLI Ha
OCHOBE ITHUX PE3YJIbTATOB

3.4

ChopMHupOBaHHOCT, YMEHHUH MPOBOAUTH BBIYUCICHUS 1O XUMHUYECKUM
ypaBHEeHHUsAM (Macchl, 00beMa, KOJIMYECTBa HCXOAHOTO BEIlEeCTBA WU
MPOJYKTa PEAKIUU MO U3BECTHBIM Macce, 00bEeMY, KOJMYECTBY OJHOTO U3
MCXOJHBIX BEIIECTB WUJIU MPOTYKTOB PEAKIUN)

3.5

ChopMUpOBaHHOCT YMEHUH KPUTHUECKH AHAIM3UPOBATH XUMHUYECKYIO
MH(POPMALIUIO, TIOTYYaeMYI0 M3 Pa3HBIX MCTOYHUKOB (CPEICTBa MAacCOBOM
uHdopmanuu, cetb HTEpHET M NpyTHe)

3.6

ChopMupoBaHHOCT, ~ YMEHUW  COOMIONATh TMpaBWIA  JKOJIOTHYECKU
11eIeCO00pa3HOTO TIOBEJCHHS B OBITY M TPYJOBOW JEATCIHHOCTH B IIEJSIX
COXpPaHEHHUS CBOETO 3/0POBbS M OKPYXKAIOIIEW MPUPOTHOU CPEIbI,
OCO3HaBaTh OIMAaCHOCTH BOSI[GI\/JICTBI/ISI Ha JXUBBIC OPraHU3MBbI OIIPCACIICHHBIX
OpraHMYECKHUX BeUIeCTB, MOoHUMasi cmbica mokazarens [1/IK (mpenensHO
JOMYCTUMON  KOHIIEHTpAllMM), TMOSACHATh Ha MpUMepax CHOCOOBI
YMEHBILIEHUS ¥ MPEAOTBPAICHHS] UX BPEIHOTO BO3ICUCTBUS HA OPraHU3M
YeJI0BeKa

IIpoBepsieMblie 3JIEMEHTBI COAECPKAHUSA
10 xkaace

Kon

[IpoBepsiemMblil SIEMEHT COEPHKAHUS

TeopeTnueckre 0CHOBBI OPraHU4EeCKOW XUMUH

1.1

IIpeamer oOpraHM4ecKOM XUMHH: €€ BO3HUKHOBEHME, Pa3BUTHE U 3HAYCHUE B
ITOJIyYEHUN HOBBIX BEHIECTB W MaTepHalioB. Teopus CTPOEHHUS OpPraHUYECKHX
coequHeHnit A.M. byTiepoBa, e OCHOBHBIE ITOJIOKEHUS

1.2

CTpykTypHble (QOpPMYJBl OpraHWYECKHX BemlecTB. l[omonorus, u3oMepHs.
XuMuYeckasi CBS3b B OpPraHMYECKHX COEIMHEHHUSAX - OJWHApHbIE U KpaTHbIE
ces3u. [IpencraBnenue o kaccu(UKauy OpraHMYeCKMX BEIEeCTB

1.3

Homenkinarypa oprannueckux COeAMHEHUM (CHCTEMaTHYecKasl) 1 TPUBHAIIbHbBIC
Ha3BaHUs BAKHEUIINX MPEACTABUTEIIEH KJIACCOB OPraHUYECKHUX BEIECTB

VYrieBogopos

2.1

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHMA pAn. Meran u d3Ta”H -
MPOCTEHIIINEe TPEACTABUTENN alKaHOB: (PU3MYECKHE W XUMHYECKHE CBOMCTBa
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(peakuuy 3aMeUIEHUs] U TOPEHHUs), HAXOXKJIEHUE B IPHUPOJE, IMOIYYEHHE U
IIPUMEHEHHE

2.2

AJNKeHBI: COCTaB M CTPOCHHUE, T'OMOJIOTMYECKMH psAld. OTUJICH U IPONWIEH -
MPOCTEHIINE MPEICTABUTEIN AJIKEHOB: (U3UYECKHE U XUMHYECKHE CBOKCTBA
(peakuuu TMIPUPOBAHMsS, TaJOr€HUPOBAHMSA, THApAaTallMM, OKUCJIEHUA U
MIOJIMMEPU3ALINH ), IOTYUEHHE U IPUMEHEHNE

2.3

Anxanuensl: Oyraamen-1,3 u mermnOyranuen-1,3: crpoeHue, BakKHEHIIHE
XMMHYECKHE CBOMCTBA (peakuus nonumepusanuu). Ilonydyenne cuHTETHYECKOTO
KayyyKa U Pe3UHBI

2.4

AJNKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTUYECKUH psill. ALIETHIIEH -
NPOCTEHINNI TPENCTaBUTENb AaTKWHOB: COCTaB, CTpPOEHHE, (U3HYECKUE W
XMMUYECKHE CBOICTBa (peakLuu I'MIpUPOBaHUs, TaIOTCHUPOBAHUS, THApPATALlUY,
TOpPEHHUsI), IOIYyUYEHHE U IPUMEHEHNE

2.5

Apensl. beH3on: cocrtaB, cTpoeHHe, (U3NYECKHE W XHMHUYECKHE CBOWCTBA
(peakuu rajJoreHupoBaHUs U HUTPOBAHMS), OITy4YeHUE U npuMeHenue. Toyour:
COCTaB, CTpoeHHe, (U3MYECKHEe W XUMHUYECKHE CBOMCTBAa  (peakiuu
raJJoOTeHUPOBAaHUSI U HUTPOBAHUS), IOJYyYEHHE M TpUMEHeHHe. TOKCHYHOCTb
apeHoB. leHeTHueckass CBA3b MEXKIy YNIEBOAOPOJAMH, IPUHAUICKAMUMHA K
pa3IMYHBIM KJ1accaM

2.6

[IpuponHbie HICTOYHUKHU YTIIEBOIOPOIOB. [IpupoaHbIii ra3 U MoMyTHbIE He(TAHBIE
ra3el. Hedth u ee mpoucxoxaenne. Criocodsl nmepepaboTku HePTH: MeperoHka,
KPEKHUHT (TepMHUYECKH, KaTalIuTU4YecKuil), muponus. IIpomykTel mepepaboTKu
He(TH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH W B ObITy. KameHHbIN yronb u
MPOAYKTHI €T0 MepepaboTKu

KI/ICHOpOI[CO,Z[ep)KaH_II/Ie OpTaHU4YCCKUC COCANHCHUS

3.1

[IpenenbHBIE OHOATOMHBIE COUPTHI. METaHOMI M ATAHOM: CTPOEHUE, (PU3NMUECKHe
M XUMHYECKHE  CBOMCTBa  (peakuuu C  aKTUBHBIMH  METaJUIAMU,
rajioreHoBOAOpOJIaMU, TOpPEHHUE), MpUMEHEeHUE. BoaopoaHble CBSI3U MEXIY
MOJIEKYJIaMU CIUPTOB. J[efCTBHE METaHOJa M 3TaHOJa Ha OPraHu3M YeJIOBEKa.
MHOroaToMHbI€ CIUPTHL. DTUICHIIUKOIb U TIULEPUH: CTPOEHUE, (PU3nIecKue u
XUMUYECKHE CBOWCTBA (B3aUMOJIEHCTBHE CO  IIEJTOYHBIMH  METaJIaMH,
Ka4eCTBEHHAsl peakldsi Ha MHOroaroOMHbIe CHOUPTHI). JlelicTBHE HaA OpraHu3M
yenoBeka. [[pumeHenne muuepruHa U 3THICHIITUKOIA

3.2

®deHoM:  CTpOeHWE MOJICKYbl, (U3UYECKHe ¢ XHWMHYECKHE CBOMCTBA.
Toxkcuunocts penona. [Ipumenenue penona

3.3

Anberuapl 1 KeToHbl. @OopManbaeru, aleTaibIerul]: CTpoeHue, pusnyeckue u
XMMUYECKHE CBOMCTBA (pEakLMM OKHMCIEHHUS U BOCCTAHOBJICHMS, KAaY€CTBEHHbBIE
peakuun), MoJy4eHue U IpUMEHEHUE

3.4

OnHOOCHOBHBIE TpeebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAas M YKCyCHas
KHCJIOTBI: CTpOCHHE, (pu3nyUecKkre U XMMHUYECKHUE CBOMCTBa (CBOMCTBa, 0OIIMe
UL KJjacca KHUCIOT, peakiust STepuUKaliu), IOJNyueHHEe U IpPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsI KHCIIOTBHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX
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KHCIOT. Mbljia KaK COJIU BBICIINX Kap6OHOBbIX KHCJIOT, UX MOIOIIICC HeﬁCTBHe

3.5

CrnoxHble 2QUpPHl KaK MPOU3BOAHBIC KapOOHOBBIX KHUCIOT. [MIPONIH3 CIIOKHBIX
a¢upoB. XKupsl. ['maponus xupoB. [Ipumenenue xupoB. buonorudeckas poib
KHUPOB

3.6

VYrneBoabl: cocTaB, KiacCU(UKALUS YIIIEBOIOB (MOHO-, - M TOJIMCAXAPHUJIbI).
['moko3a - mpocTedmuii MOHOCaxapuj: OCOOCHHOCTH CTPOCHHUS MOJICKYJIbI,
(du3nUecKkne U XUMUYECKUE CBOMCTBA (B3aUMOJCHCTBUE C THIPOKCHIOM MEIU
(IT), okucineHnne aMMHadYHBIM pacTBOpoM okcuma cepedpa (I), BoccraHoBICHUE,
OpO’KEHUE TIIOKO3bI), HAXOXKICHHE B TPHUPOJE, NPUMEHEHHE, OUOIOTUYECKas
poib. ®otocunTtes. DpykTo3a Kak U30Mep IIOKO3bL. KpaxMan U 1euTono3a Kak
npupoHbIe MmoimMepbl. CTpoeHHe Kpaxmaia W IeJUTIoNo3bl. Dusmueckue u
XMMHYECKHE CBOMCTBA Kpaxmaia (THIPOJIN3, KAUECTBCHHAs! PEAKIIUs C HOJIOM)

A3zoTcoaepxallye OpraHMuecKue CoOeIMHEHUs

4.1

AMUHOKHUCIIOTHl Kak amM(OTepHbIE OpraHudyeckue coeAuHeHus. dusuueckue u
XMMUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha Ipumepe IuuuHa). buonoruueckoe
3HaYEHUE aMUHOKHCIIOT. [lenTuasl

4.2

benkn kak OpUPOAHBIE BBICOKOMOJIEKYJISApHbIE coenuHeHus. [lepBuuHasi,
BTOpUYHAS U TPETHUYHAs CTPYKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJIKOB:
TUAPOJIH3, ICHATYpALMs], KAYECTBEHHBIC PEaKIIMK Ha OCJIKU

BrIcOKOMONEKYISIpHBIE COEAUHEHUS

5.1

OCHOBHbBIE TIOHSTUS XUMHUHU BBICOKOMOJIEKYISPHBIX COEIUHEHHI: MOHOMED,
IIOJINMED, CTPYKTYPHOE 3BEHO, CTENIEHb MOJIMMEPHU3ALUH, CPEAHSS MOJIEKYIISIpHAs
Macca. OCHOBHBIE METO/ABl CHHTE€3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH -
MIOJIMMEPU3ALS U NTOJIMKOHIEH AU

5.2

OKCIIEpUMEHTAJIBHBIE METOIbl M3y4Y€HUS BEUIECTB M UX IPEBpallCHUN:
O3HaKOMJIEHHE C 00pa3liaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4dyKoB. [IoiydyeHrne CHHTETUYECKOro KaydyyKa U pe3UHBI

IIpoBepsieMble TPeOGOBAHUSA K Pe3yJIbTATAM OCBOEHHSI OCHOBHOI

0o0pa3oBaTeIbHOM NMPOrPaMMbI
11 knacc

Kon

HpOBCpHeMLIC MNpEAMCTHBIC PE3YyJIbTAThl OCBOCHUA OCHOBHOM

MIPOBEPSIEMOTO 00pa3zoBaTeIbHOM MPOrpaMMBbI CPETHETO 00IIEeTr0 0Opa3oBaHUS

pe3ylnbrara

1

Teopernueckre OCHOBbI XUMUHU

11

Bnagenue cucreMol XMMHUYECKHMX  3HAHMH, KOTOpAsh  BKJIFOYAET:
OCHOBOIIOJIAraloINe MOHATUSA (XUMUYECKUH JIEMEHT, aToM, JIEKTPOHHAs
000JI04YKa aToMa, s-, P-, 0-3JIeKTPOHHBIE OPOUTAIM aTOMOB, UOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTb, CTENIEHb OKUCIICHUS, XUMUYECKas
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CBSI3b, MOJIb, MOJIIPHAS Macca, MOJISIPHBI O00BEM, KpUCTaJUIMYecKas
peuieTka, THIIBI XUMHUYECKHUX peakiuin (OKHCITUTENBHO-
BOCCTAHOBHUTENIBHBIE, JK30- W HOHIOTEPMUYECKHE, PEAKUUMU HOHHOIO
oOMeHa), pacTBOp, IEKTPOJIUTHI, HEIIEKTPOJIUTHI, SICKTPOIUTHYECKAS
JUCCOUMaNMs, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb XHMHUYECKOU
peakuuy, XHMUYECKOE paBHOBECHE); TEOPHUHM M 3aKOHBI (Teopus
ANEKTPOJIUTUYECKOM  aucconmaunu, Ilepuogmueckui  3akon  J[.H.
Menpeneena, 3aKOH COXPAHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHUH, (PAKTOJIOTHUECKHE CBEJACHHUS O CBOWCTBAX,
cocTaBe, TMOJYYeHHUH U O€30IaCHOM HCIOJb30BAHUM  Ba)KHEHIIHMX
HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOW JEATEIBHOCTH
YyeJIoBeKa

1.2

ChopMupOBaHHOCT, yMEHUU BBISBISATH XapaKTepHbIE MPU3HAKU U
B3aUMOCBSA3b HW3YYCHHBIX TIOHSTHH, TPUMEHATh COOTBETCTBYIOIIHE
MOHATHSI TIPU OMKMCAHUU CTPOCHHS U CBOMCTB HEOPTaHUYECKUX BEIIECTB U
WX TIPEBpalICHUI; BBIABIATh B3aUMOCBS3b XUMUYECKHX 3HAHUU C
MOHATHUSIMH U MIPEJICTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB

1.3

Bnanenue OCHOBHBIMHM METOJAaMM HAy4yHOTO IIO3HAHUS BELIECTB H
XUMHYECKUX  SIBJICHUW  (HaONlIofeHue, U3MEpEHHEe, OKCIIEPUMEHT,
MOJIETTUPOBAHNUE)

14

ChopMHupoBaHHOCT, yMEHUU OMpEAENATh BaJCHTHOCTh U CTENEHb
OKHCJICHHUA XUMHYCCKUX JJICMCHTOB B COCAMHCHUAX Pa3JIMIHOr0 COCTaBa,
BUJ XUMHYECKOW CBSi3M (KOBaJeHTHAs, WOHHAas, MeTaJlJIn4eckKas,
BO]:[OpOI[Hafl) B COCIUHCHUAX, THUII KpI/ICTaJ'IJ'H/ILICCKOI\/JI PEIICTKU
KOHKPETHOTO BEIIECTBA (aromHas1, MOJIEKYIsIpHAs, WOHHAS,
MeTaJTUYECKas)

1.5

ChopMupOoBaHHOCT, YMEHUI OMNpENENATh XapakTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHHI

1.6

CdopMupoBaHHOCTH YMEHHS KJIACCU(DHUIIMPOBATH XUMHUYECKUE PEAKITUH TI0
pa3IMYHBIM TMpHU3HAKaM (YUCIYy M COCTaBy pEarupyrolinux BeIeCTB,
TerioBoMy d(h(exTy peakiuu, HU3MEHEHUIO CTEIECHEW OKHCICHUS
AIIEMEHTOB, 0OPAaTUMOCTH PEAKIINH, YYaCTHIO KaTalln3aropa)

1.7

ChopMUpoBaHHOCTh YMEHUI COCTABIATh YPAaBHEHUS PEaKLUil pa3IMyHbIX
TUIIOB, TIOJHBIE U COKpAIllEHHbIE YpaBHEHHs peakiyil MOHHOTO oOMeHa,
YUUTBIBAsl YCJIOBHUS, IPU KOTOPBIX 9TH PEAKLIUU UAYT 10 KOHLA

1.8

ChopMHUpPOBAaHHOCTh YMEHHI TPOBOIUTH PEAKIMH, IOATBEPIKIAOIINE
KaueCTBEHHBIHI COCTaB Pa3IMYIHBIX HCOPraHN4YCCKUX BCIICCTB,
pacro3HaBaTh OIBITHBIM IyTEM WOHBI, MPUCYTCTBYIOIIHUE B BOJTHBIX
pacTBOpax HEOPTaHUYECKHUX BEIIECTB

1.9

ChopMUpOBaHHOCTh yYMEHUH pACKphIBaTh CYIIHOCTh OKHCIIHUTEIBHO-
BOCCTAHOBUTCIBHBIX peaKL{I/Iﬁ MOoCPCACTBOM COCTABJICHUA SBJICKTPOHHOI'O
OaylaHca 3TUX pPeaKIUi
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1.10

ChopmupoBaHHOCT, ~ yMEHUH  OOBSICHATH  3aBHCHMOCTh  CKOPOCTH
XUMHYECKOM peakluu OT Pa3InYHBIX (GaKTOPOB

1.11

ChopMUpOBaHHOCTh ~ yMEHHH  OOBSCHATH  XapakTep  CMEIICHUs
XUMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ICHCTBUS
(npunnun Jle [arense)

O61ua;1 N HCOpPraHU4YCCKasA XUMU

2.1

CdopmupoBaHHOCTH YMEHUI pacKpbIBaTh cMbIcH [leproanyueckoro 3akoHa
JI.U. MenneneeBa M JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYIO,
OOBSACHUTEIHHYIO U IPOTHOCTHYECKYIO (PYHKINH

2.2

CpopMUpOBaHHOCTh YMEHUW XapaKTEpPU30BaTh 3JICKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX 37eMeHTOB | - 4 mepuonos Ilepuonnyeckoit cuctemMsl
xuMudeckux anemeHToB .M. MeneneeBa, ucrnonb3ys noustus "s-, p-, d-
ANIEKTPOHHBIE  opOuTanu", '"HHepreTuueckue YpoBHU", OOBSICHSITH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB M HUX
COeOUMHEHWI 1o mnepuogam u TrpynmaMm Ileproanyeckoil cUCTEMBbI
xuMuueckux snementoB /.M. Menjaeneera

2.3

CdopMHUpOBaHHOCT, yMEHUH XapaKTepu30BaTh (ONMUCHIBATH) OOIIKE
XMMUYECKHE CBOMCTBA HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIIACCOB,
MOATBEPXKIAaTh  CYLIECTBOBAHME  TIEHETHMYECKOM  CBA3M  MEXKIY
HEOpPraHUYECKUMHU BELIECTBAMHU c IIOMOIIIBIO YpaBHEHU
COOTBETCTBYIOLIUX XUMHUECKUX PEaKUil

2.4

CdopmMupoBaHHOCTH YMEHHI YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BELIECTB II0 MX COCTaBy K OINPENCIICHHOMY KJIAcCy
(rpynme) coemuHeHWU (MIPOCTHIE BEIIECTBA - METAJUIBl U HEMETAJLIbI,
OKCH/IbI, OCHOBAaHHUSI, KUCTIOTHI, aM()OTEpHBIE THAPOKCHIBI, COITH)

2.5

ChopMUpOBaHHOCTh YMEHUH MCIIOIB30BATH XUMHUECKYIO CUMBOJIUKY JUIs
cocTaBieHus (OpMya BEIIECTB M YpPaBHEHHH XHUMHUYECKUX PpEaKIMid,
cucremarnieckyro HoMmeHkiarypy (IUPAC) u TpuBHanbHble Ha3BaHUs
OTJENIbHBIX HEOPraHMYEeCKUX BeIlecTB (yrapHblil Tra3, yIIeKHUCIbId ras,
aMMHaK, TraieHasl U3BeCTb, HErallleHasl U3BECTb, IUTHhEBAs CONA, TUPUT U

Apyrue)

2.6

CdopmupoBaHHOCT, yMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XMMHYECKHE CBOMCTBA HEOPIaHWYECKHUX BEUIECTB PA3JIMYHBIX KIJIACCOB,
MOATBEPXKIAaTh  CYIIECTBOBAaHHME  TIEHETHMYECKOM  CBA3M  MEXKIY
HEOpPraHUYECKUMHU BEIIECTBAMHU c MIOMOIIIBIO YpaBHEHUH
COOTBETCTBYIOLIUX XMMHUECKUX PEaKIuil

2.7

CdopMUpOBaHHOCTh yYMEHHWH IUIAHUPOBATh U BBIMOIHATH XUMUYCCKHUMA
SKCIIEPUMEHT  (pa3jiOKEHUE TEePOKCHUJA BOAOpPOJAa B  MPUCYTCTBUHU
KaTanus3aropa, OIpeleleHHe Cpellbl PacTBOPOB BELIECTB C IOMOIIBIO
YHHUBEPCAILHOTO MHIUKATOPa, BIUSHUE PA3IUYHBIX (PaKTOPOB Ha CKOPOCTH
XUMHYECKOM peakIiy, peakllii HOHHOTO OOMEHa, KayeCTBEHHbIE pPeaKLun
Ha cynb¢ar-, KapOOHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUSI, peIlIeHUEe
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SKCIEPUMEHTAJIbHBIX 3a7ad no TemaMm "Meramibl" u "Hemeranns") B
COOTBETCTBMM C IPAaBUJIAMHU TEXHMKH O€30IACHOCTH IpU OOpallleHuH ¢
BEIIeCTBAaMH U J1aOOpaTOPHBIM 000pyAOBaHHEM; MTPECTABIIATH PE3YIIbTaThI
XMMHUYECKOTO  3KcllepuMeHTa B (opMe  3alMcH  ypaBHEHHH
COOTBETCTBYIOIIMX PEAKIUi U (OPMYIHPOBATH BBHIBOABI Ha OCHOBE ITHX
pE3yJbTaToB

2.8

CdopMupoBaHHOCT, ~ YMEHHII  coOmomarh  TpaBWja  MOJb30BAHHSA
XMUMUYECKOH MOCY/I01 1 J1ab0OpaTOPHBIM 000pyIOBaHUEM, a TAKXKE MPaBUIIA
oOpalieHuss C BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKIHMSAMH IO
BBIITOJIHCHHUIO J'Ia60paTOpHLIX XUMHNYCCKUX OIIBITOB

2.9

ChopMHupOBaHHOCT, YMEHUH XapaKTePU30BaTh XHUMHUYECKHE TMPOIECCHI,
JIGKAIIAE B OCHOBE IPOMBIIUICHHOTO TIIOJyYEHHUsS] CEPHOM KHCIOTHI,
aMMHaKa, a TaKke CGHOPMUPOBAHHOCTh MPEICTABICHUA 00 OoO0mmx
HAyYHBIX NPUHIUIAX U OKOJIOTMYECKHX MPOOJIeMax XHUMHUYECKOTO
MIPOU3BOICTBA

XUMHUS U KU3Hb. PacueTsl

3.1

ChopMUpPOBAaHHOCTh TMPEACTABIEHUH O XUMHUYECKOM COCTaBISIOIIEH
€CTECTBEHHOHAYYHOW KapTHHBI MUpa, POJIM XMMHUU B MO3HAHUU SIBICHUMN
OpUpoabl, B (OPMHUPOBAHUU MBIIUIEHUS M KYJIBTYpbl JIMYHOCTH, €€
(YHKIMOHAJIBHOW  TpaMOTHOCTH,  HEOOXOOUMOW Il pelleHus
MPAKTUYECKUX 337a4 M DSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHMS K
CBOEMY 3/I0POBBIO U PUPOAHOM Ccpesie

3.2

ChopMHpOBaHHOCT, YMEHHH KPUTHUECKH aHAJIU3UPOBATh XUMUYECKYIO
MH(OPMALIUIO, TOTYYaeMyI0 M3 Pa3HbIX MCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIUH, ceTb IHTepHET U Ipyrue)

3.3

ChopMupoBaHHOCT ~ YMEHUW  COONIONATh TMpaBUJa  DKOJIOTHYECKU
11€J1eCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOH AEATEIBHOCTH B IIEISAX
COXPAaHEHUS CBOETO 37J0POBbsI U OKPY’KAIOIIEH IPUPOJHOM Cpebl

3.4

Oco3HaBaTh  OMACHOCTh  BO3JEHCTBUS  HA  KUBbIE  OpPraHU3MBbI
OTIpE/IETIEHHBIX BELIECTB, MOHMMas cMblca nokasatens [TIK, noscHaTs Ha
pUMepax CHocoObl YMEHbIIEHUS M TPEAOTBPALIECHUS HX BPEIHOTO
BO3/CMCTBHSI HA OPraHU3M UYEJIOBEKa

3.5

ChopMUpOBaHHOCTh YMEHUN MPOBOAMTH BBIUMCIEHUS C HCIIOIB30BAaHUEM
MOHATHS ""MaccoBasi J0Jsl BelIecTBa B pacTBope', 0ObEMHBIX OTHOLICHHM
ra3oB NPH XUMUYECKHX PEaKIMsIX, MacChl BEIIECTBA WK 00beMa ra3oB IO
U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIM OObEMYy OIHOIO U3
YUYacTBYIOIIMX B pEaKIMH BELIECTB, TEIJIOBOTO 3(¢eKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BCIIECTB, IPEBPALECHUA U
COXPaHEHUS YHEPTUU
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IIpoBepsieMble dJIeMeHTHI COAePKAHUSA
11 kaace

Kon

[IpoBepsiemMblil 2IEMEHT COJIEPAKAHUS

Teopernueckre OCHOBbI XUMUHU

11

XUMHUYECKUN 371eMEHT. ATtoM. Slnpo aroma, M30TONbl. DJIEKTPOHHas 000JI0YKa.
DHepreTHyYecKre ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, 0-3JIeMEHTHI.
OcoOeHHOCTH pacIpeielieHHs IEKTPOHOB MO OpOUTAIsIM B aroMax 3JIEMEHTOB
MIEPBBIX YETHIPEX IMEPHOIOB. DICKTPOHHASI KOH(PUTYpAIHs aTOMOB

1.2

[Tepuoguueckuii 3akoH u [lepuoandeckas cucrema XuMH4ecKux 3emMeHToB . 1.
MenneneeBa. CBs3p mnepuoanyeckoro 3akoHa u Ilepuoanueckoil cucTemsl
xumuyecknx 3memeHToB J[.M. MeHaeneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHUYECKHX JJEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX W CIOXKHBIX BELIECTB IO TPyHraM U MEpPHOAAM.
3HaueHue MEPUONYECKOTO 3aKOHA B Pa3BUTUU HAYKHU

1.3

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. BHIbI XUMUYECKOM  CBS3HU
(KOBaJICHTHasE HEMOJsIpHAsT W TIOJSIpHAs, HMOHHAs, MeTaJindyeckas). VOHBI:
KaTUOHBI U aHUOHBI. MeXaHU3Mbl 00pa30BaHMs KOBAJICHTHOW XHUMHUYECKOU CBSI3U
(oOMeHHBIN U TOHOPHO-AKILIETITOPHBIH). BomopoaHas cBsi3b

14

BaneHTHOCTE. SHGKTpOOTpI/II_IaTCHLHOCTB. CreleHb OKUCICHUS

1.5

BemecTBa MONEKYISIPHOTO W HEMOJEKYISPHOTO CTPOEHUS. 3aKOH ITOCTOSHCTBA
cocTaBa BellecTBa. THIBI KPUCTAIUIMYECKUAX PEIICTOK. 3aBUCUMOCTb CBOWCTBA
BEIIECTB OT THIIA KPHUCTAIUIMYECKOH pemeTku. [loHsATHE O IUCTIEpCHBIX
cucteMax. VICTHHHBIE W KOJUIOWIHBIC pacTBOpbI. MaccoBasi J0Jis BelIecTBa B
pacTBope

1.6

Knaccmbnkaunﬂ HEOPTaHNYCCKUX COCIUHEHMH. HOMeHKJ'IaTypa HCOPTaHNYCCKUX
BC€IICCTB

1.7

Xumuueckas — peakuusa.  Krnaccubpukanus — XUMHYECKHMX — peakuuid B
HEOPraHWYECKOW M OPraHWYECKOW XWMHHU. 3aKOH COXPAHEHHS] MAacChl BEILECTB,
3aKOH COXPAHEHHMS U IPEBPALLECHUS YIHEPTUHU IIPU XUMUYECKUX PEAKIIUAX

1.8

CKOpOCTB pcaKknunu, €€ 3aBUCUMOCTD OT Pa3JIMYHBIX (I)aKTOpOB

1.9

OOparumble peakuuu. XUMHUYecKoe paBHoBecHe. DaKTOphI, BIMSIOMUME HA
COCTOsIHME XuMnueckoro pasHosecus. [Ipunnun Jle [larense

1.10

DnekTponmuTryeckas auccoruanusa. CuibHBIE M clladble IeKTpoiuThl. Cpena
BOIHBIX paCTBOpOB BCIICCTB: KHUCIaAd, HeﬁTpaﬂBHaH, IeJI0OYHasd. PeaKL[I/II/I
HOHHOro OOMeHa

1.11

OKHUCITNTEIIFHO-BOCCTAHOBUTEIILHBIC pc€akuuu

Heoprannueckas xumust
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2.1

Hewmeramnsl. [lonoxxenue nemeramioB B [lepuoauyeckoil cucreMe XMMHUYECKUX
anemenToB JI.MI. MenneneeBa 1 0COOCHHOCTH CTpOEHHS aroMoB. Du3HUECKHe
CBOICTBA HEMETAJJIOB. AJUIOTPOIUSI HEMETAIOB (Ha MpUMEPE KUCIOPOa, CEPHI,
dbocdopa u yrmepozaa)

2.2

XHWMHYECKHE CBOWCTBA BAKHEHIIMX HEMETAUIOB (TaJOTCHOB, CEPhI, a30Ta,
dochopa, ymepoma U KpeMHHUS) HW = HX  COCOUHEHUH  (OKCHJIOB,
KHCJIOPOJICOJCPKAIMX ~ KUCJIOT, BOJOPOMHBIX coeauHeHuit). Ilpumenenue
BaXXHEHIITNX HEMETAJIOB U MX COCAMHECHHUH

2.3

Meramnsl. Ilonoxenne wmerawioB B llepuogudeckoil cucreMe XMMHUYECKHX
anementoB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JI0UEK
aroMoB MeTayuioB. O0mue (uzndeckrne cBoicTBa MeTauioB. CIuTaBbl METAILIOB.
DAEKTPOXUMUYECKUHN Psill HAIPSHKEHUM METaIoB

2.4

XUMHYECKHE CBOWCTBA BAXKHEHIIMX METAUIOB (HATpHM, Kajaui, KaJblIUM,
MarHui, ajqrOMUHUN, ITUHK, XPOM, KeJie30, MeIb) M HMX coeauHeHuil. OOmue
CHIOCOOBI TIOyYeHUsT MeTAIIOB. [I[pMEHEHHE METAIIIOB B OBITY U TEXHUKE

2.5

I'enernueckas CBI3b HCOPTraHN4YCCKUX BCUICCTB, NPUHAMICKAINNX K Pa3JIMYHbIM
KJj1acCaM

XUMHUS U )KU3Hb

3.1

Ponr xumum B oOecrneueHUU 3KOJ'IOI‘I/I‘-ICCKOI\/'I, 3HepFeTquCKOﬁ n HI/IH_IeBOﬁ
6630HaCHOCTI/I, pPasBUTHU MCAWLIUHBI. Ilonsitue o HAy4YHbIX METOAAX ITO3HAHUA
BCIICCTB U XUMHWYCCKUX peaKHI/Iﬁ

3.2

[IpencraBienust 060 OOUIMX HAYYHBIX MPHUHIUINAX MPOMBIIUIEHHOTO MOTYYEeHUS
BOKHEHIIMX BEHIECTB. UETOBEK B MHUpPE BEIIECTB U MATEPUAIIOB: Ba)KHEHIINE
CTPOMUTENBHBIE MaTrepualibl, KOHCTPYKLHMOHHBIE Marepualibl, KpPacKu, CTEKIIO,
KepaMuKa, Marepuanbl ISl AJIEKTPOHUKH, HAaHOMAarepualbl, OPraHUYEeCKHE U
MUHEpaJIbHbIE YIOOPEHHUS

3.3

XuMHusT U 37J0pOBbE UEJIOBEKA: TMpPaBHJIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO UCTIOIH30BaHUS MPEMapaToB OBITOBON XUMUHU
B IMOBCETHEBHOM KU3HU

7. TIEPEYEHb (KOAU®UKATOP) IPOBEPAEMbIX

TPEBOBAHUMU K PE3YJIbBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIBHOM TPOT'PAMMbBI OCHOBHOI'O OBIIETO

OBPA30OBAHUA U DJIEMEHTOB COAEPXKXAHUA 110
XUMHUHUN

IIposepsiemblie Ha EI'D no xumuu TpedoBanus K

pe3yJbTaTaM OCBOCHHMSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMBbl

OCHOBHOI0 0011ero 00pa3oBaHus

Kon

[IpoBepsieMbie TPeOOBAaHUS K MPEIMETHBIM PE3YJIbTaTaM OCBOCHHS
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MIPOBEPSIEMOTO
TpeOOBaHUS

OCHOBHOI 00pa30BaTeIbHON MPOTpaMMBbI CPETHETO 00IIEro 00pa3oBaHUS

1

BJ'Ia,I[eHI/IC CHCTEMOM XMMHUUECKUX 3HaHHI>i, KOTOpas BKJIXOYACT:

1.1

OCHOBOIOJIAralolue MOHATHS (XUMHYECKHH DJIEMEHT, aroM, H30TOIIbI,
ANIEKTPOHHAsE 000JI0YKA aroma, s-, P-, O-3JIeKTpOHHBIE OpOHMTANIN aTOMOB,
OCHOBHOE U BO30Y)KIEHHOE COCTOSHME aTromMa, HOH, MOJeKya,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas
cBi3b (O- wm T-CBA3b  kparHbIE CBs3M), THOPUAM3ALNS aATOMHBIX
opOutanel, KpHUCTaJUIMYeCcKas pelieTka, MoOJb, MOJSpHAas Macca,
MOJIIpDHBIA  00BEM, MOJISIpHAas KOHIIEHTpAIlHs, pPacTBOPbI (HMCTUHHEIE,
JUCIEPCHBIE  CUCTEMbI), KPUCTAUIOTUIPATHI, YIVIEPOIHBIM  CKEJeT,
(GyHKIMOHAIbHAS TPYIIa, pajauKall, HU30Mepbl, CTPYKTypHas ¢opmyna,
nzomepusi (CTpyKTypHasi, Treomerpuyeckas (Luc-, TpaHCU30MeEpus),
TOMOJIOTUYECKUN  psifi, TOMOJIOTH, YIVIEBOAOPOABI, KUCIOPOA- U
a30TCO/EPXKALUE COENMHEHHUs, OWOJIOTMYECKHM AaKTHBHBIE BEIECTBA
(yraeBoabl, >KHpBI, O€NKH), MOHOMEp, MOIUMEpP, CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCAMHEHUS, KPEKHHT, pU(OPMHUHI,  THIIBI
XUMHYECKHX peakluil (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC, 93K30- U
SHAOTEPMUYECKUE, PEAKLMU HOHHOIO OOMEHa, roMO- M TE€TE€pPOreHHBbIE,
oOpatuMble U HEOOpaTHMbIE), PACTBOP, AIIEKTPOIUTHI, HEIIEKTPOJIUTHI,
ANIEKTPOJIUTHYECKAsT JAUCCOLMALIMS, CTENEHb IUCCOLMALUU, OKUCIIUTENb,
BOCCTAaHOBMTENb,  DJIEKTPOJIM3, CKOPOCTb  XUMHUYECKOM  pPEaKIuH,
XUMHUYECKOE PaBHOBECHE)

1.2

TCOPHUH U 3aKOHBI (Teopm[ XUMHYCCKOTO CTPOCHUS OPraHNYCCKUX BCIICCTB
AM. bymnepoBa, Teopus = DIEKTPOIUTHUECKOM  JUCCOLMALNH,
[lepuognueckuii 3akoH JI.MI. MeHneneeBa, 3aKOH COXPAaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUH S3bIK XHMHHM, MHPOBO33PEHUECKUE
3HaHUA, JICKAIHUE B OCHOBC IMOHUMAHHA HNPUYUHHOCTH W CHUCTCMHOCTHU
XMMHYECKUX SBJICHUH, COBPEMEHHBIE IIPEJICTABICHUS O CTPOCHUHU
BEIIECTBA HA aTOMHOM, MOJIEKYJISIPHOM H HaAMOJIEKYIIIPHOM YPOBHSAX

1.3

MNpCaACTABICHUA 0 MEXaHHU3Max XUMHNYCCKUX peaKm/Iﬁ,
TEPMOAUHAMHUUYCCKUX U KMHECTHUYCCKUX 3aKOHOMCPHOCTAX HUX IMPOTCKAaHUA,
0 XUMHUYCCKOM PaBHOBCCHUU, NUCIICPCHBIX CUCTCMAX

14

q)aKTOJIOFI/I‘{CCKI/IC CBCACHUA O CBOﬁCTBaX, COCTaBC, TIOJYUCHUHU U
0e30macHOM HUCITIOJIB30BaHUH BaXKHEHIIIMX HCOPraHNYCCKUX n
OpPraHU4YC€CKUX BCIICCTB B 6LITy u npaKTqucxoﬁ ACATCIIBHOCTH YCIOBCKA

1.5

o0IIye HaydHble MPUHLMIIBI XUMHUYECKOTO MPOM3BOACTBA (Ha MpuMepe
IPOM3BOJACTBA CEPHOW KHCIOTHI, aMMHaKa, METaHOJa, IepepadoTKH
HeDTH)

ChopMHUpOBAaHHOCTH YMEHUY BBISBIISTD:

2.1

XapaKTEpHbIE IIPU3HAKU U B3aUMOCBSA3b U3YUYCHHBIX IOHATHUH, IPUMEHATH
COOTBETCTBYIOIIME TIIOHATUS TIPU ONHMCAHMM CTPOEHUS M CBOMCTB
HEOPraHUYECKUX U OPraHUYECKUX BEILECTB U UX MIPEBpaICHUN
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2.2

B3aHMOCBS3b XMMHYCCKHUX 3HAHUM C IOHATHUIMH H nmpeaAcCTaBJICHUAMU
Apyrux npeamMeEeToB IJid 0oyiee OCO3HAHHOTO IMOHMMAHHA M OOBICHEHMS
CYIIHOCTHU MAaTCpuaibHOTO CIUHCTBA MHUpa

ChopMHupOBaHHOCTH YMEHUS UCIIOIB30BATh:

3.1

HAaUMEHOBAHMS XMUMHUYECKUX COCJAMHEHUH MEXIYHApOIHOIO COI03a
TEOPETHYECKON M MIPUKJIAAHOW XUMHH U TPUBHUAJILHBIC Ha3BaHUS BEIIECTB,
OTHOCSIIIIUXCS K M3YYCHHBIM KjaccaM OPraHUYeCKUX M HEOPraHWYeCKHX
COCTUHEHUN

3.2

XMMHAYECKYI0 CHMBOJIUKY JUISI COCTaBJeHHS (OPMYNT HEOPTraHMYECKUX
BEIIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pPa3BEpPHYTHIX, COKPALEHHBIX U
CKEJICTHBIX) OPMYJI OPTaHMYECKUX BEIIECTB

CdopMupoBaHHOCTH YMEHHS KJIACCU(UIIUPOBATD:

4.1

HCOPraHNM4YCCKHUE BCHICCTBA, CaMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHUSA H
KPpUTCPHUU OJIA KJ'IaCCI/I(I)I/IKaI_II/II/I HN3y4aCMbIX XUMHUUYCCKHX 00BEKTOB

4.2

OpraHUYeCKHEe BEILEeCTBA, CaMOCTOSTEIbHO BBIOMpPATh OCHOBaHHUS U
KPUTEPHUH TS KJIacCU(UKAIINH N3y4aeMbIX XHMUYECKIX 0ObEKTOB

4.3

[0 pa3IuYHbIM IpHU3HAKaM (YUCIy M COCTaBy pearupyroliux BeEIIECTB,
TeIIoBoMYy 3(QQeKTy peakiuu, HU3MEHEHHIO CTEleHEeH OKHUCIIEHUs
3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YUaCTHIO KaTalln3aropa)

CpopMUpPOBaHHOCTh YMEHHUSI XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTroMoB (B OCHOBHOM U BO30YK/I€HHOM COCTOSHUHM) U MOHOB XMMHUYECKHX
anemeHToB | - 4 mepuonos [lepuonnueckoii cucrems! JI.. Menneneera u
UX BaJCHTHBIE BO3MOKHOCTH, MCIIONB3Ys MOHATHS S-, P-, d-3JEKTPOHHbBIC
opbuTaNu, 3HEPreTUYECKUEe YPOBHU

CopMUpOBaHHOCTh YMEHHSI OOBSICHSATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHMYECKHX JJIEMEHTOB U OOpa3yeMbIX HMU COCAHMHEHHU TIO
MepuojiaM U Tpymnam

ChopMHUpPOBAaHHOCTh yMEHHUSI COCTaBIATh YpPAaBHEHHS XHMHUYECKHX
pEeaKIil ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIHUTCIBHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ MOCPEACTBOM COCTABJICHUSA
QJICKTPOHHOT'O OajaHca dTHX peaKLII/Iﬁ

7.2

YPAaBHEHUS pEaKUUN pa3iIU4yHBIX THIIOB, IIOJHBIE U COKpAIICHHBIC
YpaBHEHHUsI PEaKIMil HOHHOTO OOMEeHa, YUMThIBAsl YCIOBHS, PU KOTOPBIX
9TU PEaKLUU UIYT 10 KOHLIA

7.3

peakIuii THIPONN3a, pPeakUud KOMIUIEKCOOOpa3oBaHMs (Ha MpHUMeEpe
I'MJIPOKCOKOMIUIEKCOB [IMHKA U aJTFOMHHUA)

ChopMHpOBaHHOCTH YMEHHUS MOITBEPKIATh:

8.1

Ha KOHKPETHBIX NpUMepax XapakTep 3aBUCHMOCTH PEaKIHOHHOM
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CIIOCOOHOCTH OpPTraHWYEeCKUX COCIWHEHUH OT KPAarTHOCTH W THIIA
KOBaJICHTHOU CBs3M (O~ m T-CBA3U) B3auMHOTO BIWSHUS aTOMOB U TPYTII
aTOMOB B MOJIEKYJIaX, a TaKkKe€ OT OCOOCHHOCTEH peain3ally Pa3IndHbIX
MEXaHH3MOB [TPOTEKAHUS PeaKIIHii

8.2

XapakTepHblE XHMHUYECKHE CBOMCTBA BEUIECTB COOTBETCTBYIOLIMMH
SKCIIEPUMEHTAMMU U 3aIIUCSIMU YPAaBHEHUN XUMUYECKUX PEAKLUN

ChopMHpOBaHHOCTh YMEHHSI XapaKTEpPHU30BaTh COCTaB W BaKHEHIIME
CBOMCTBAa BEIECTB, NPUHAIICKANIUX K ONpPEACICHHBIM KilaccaM |
rpynmnaM COeAMHEHUU (TIPOCThIC BEIIECTBA, OKCUIBI, TUIPOKCHUIBI, COJIH;
YIIEBOAOPOIBI, TIPOCThIC APUPHI, CIIUPTHI, (EHONBI, ANbJICTUIbI, KETOHBI,
KapOOHOBBIC KHCJIOTBI, CIIOKHBIC J(QUPBI, XUPBI, YIJICBOABI, AMUHEI,
AMUHOKHCIIOTBI, OCITKH )

10

ChopMHpOBaHHOCTh YMEHHS TPOBOJUTH PACUETHl 10 XUMHUYECKUM
dopMynaM M ypaBHEHHSIM XHMHUYECKUX pEaKIHi C HCIOIb30BaHUEM
(bU3NIEeCKUX BEITMYNH:

10.1

Macchl (00beMa, KOJIMYEeCTBA BEIECTBA) MPOAYKTa PEAKIUH, €CIIH OTHO U3
HCXO/IHBIX BELIECTB JaHO B BUJE PACTBOpa C ONPEACICHHON MaccoBOM
JI0JIE paCTBOPEHHOIO BEIIECTBA UM JIAHO B U30BITKE (MMEET MPUMECH)

10.2

MaccoBOM WM 00BEMHOMN J0JIH, BBIXOJIA MPOAYKTa peakluu

10.3

TETI0BOTO 3(PdekTa peakiuit

10.4

00BEMHBIX OTHOIIIEHUH Ta30B

10.5

10 HAXOXKJIEHUI0 XUMUUYECKOH (hOPMYIIbI BEIIECTBA

11

Bianenne cucremoil 3HaHMM O METOAAX HAy4YHOIO MO3HAHUSA SBICHUMI
IIPUPOJIbI, UCTIOIb3YEMBIX B €CTECTBEHHBIX HAayKaX M YMEHHME IPUMEHATH
9TH 3HaHUS MpPH DSKCIIEPUMEHTAIBHOM HCCIEA0BAaHUU BEIIECTB M IS
OOBSCHEHMsS] XUMHYECKHUX SBICHUH, MMEIOUIMX MECTO B IPHPOJE,
MIPaKTUYECKOM J1eATEIbHOCTH YeJI0BEeKa U B TOBCEAHEBHOM KU3HU

12

ChopMUpPOBaHHOCTh yYMEHHS NPHUMEHSATh (MCHOJB30BaTh) 3HAHUS O
COCTaBe M CBOMCTBaX BEIIECTB JUIsl JKCIEPUMEHTAIbHOM MPOBEPKU
TUIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH NPOTEKaHUS XUMHUYECKHX
peakuMid W TPOrHO3MPOBAHMSI BO3MOXKHOCTEH UX OCYIIECTBICHHUS,
CHCTEMHBIE XMMUYECKHE 3HAHUS i1 OOBSICHEHUS W NPOTHO3HPOBAHUS
SIBIGHUM, HUMEIONIMX €CTECTBEHHOHAyUHYIO TMPHUPONY; Ui TPUHATHS
IPaMOTHBIX PeLIeHUH MPOoOIeM B CUTYallUsX, CBI3aHHBIX C XUMHUEH

13

ChopMUpOBaHHOCTh YMEHMS IUIAHHUPOBATh U MPOBOAMTH XUMHUYECKUH
OKCTIEPUMEHT (TIOJIyYe€HHE W W3yYeHHE CBOWCTB HEOPTaHUYECKUX H
OpraHn4CCKUux BCIICCTB, Kau€CTBCHHBIC pceakunun YIJIIEBOAOPOAOB
Pa3IMYHBIX KJIACCOB M KHCIOPOICOACPIKAIIMX OPTraHMYECKUX BEIIECTB,
pelIeHre YKCIIEPUMEHTATBHBIX 3a1a4 TI0 PACTIO3HABAHUIO HEOPTAHUYECKUX
W OpraHWYECKHX BEIIECTB) C COOJIOJACHUEM TIPaBMJI OE30MacHOTO
oOpamieHuss ¢ BewmlecTBaMH W JaOOparopHbIM  00OpPYIOBaHHEM;
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(bopMynTupOBaTh LENH UCCICAOBAHMS; PEACTABIATh B pPa3IU4HONl Gopme
pe3ynbTaThl  SKCHEPUMEHTa,  aHAJIU3UpOBaTb W OLEHUBATh  UX
JOCTOBEPHOCTh

14

ChopMHpPOBAaHHOCTH YMEHUSI OCYIIECTBIATH IEJICHANPABICHHBIN IOUCK
XUMHYECKON MH(OPMAIIMU B pa3IMYHbIX UCTOUHUKAX (Hay4Has U y4eOHO-
Hay4Has JJUTeparypa, CpeacTBa MaccoBoil nndopmaiuu, cetb MHTEpHET 1
NpyTHUe), KPUTHUYECKH aHAIM3UPOBAaTh XHUMHYCCKYI0 HH(OPMAIHIO,
nepepadbaTeiBaTh €€ M HUCIOJIb30BaTh B COOTBETCTBUU C TOCTaBICHHOU
y4eOHOM 3a1a4eid

15

ChopMHUpOBaHHOCTh ~ YMEHHsI  NPOTHO3UPOBAaTh, AHAJIU3UPOBATH U
OIICHWBAaTh HMH(POPMAIMIO C TIO3UIMA OSKOJOTHYECKON Oe30macHOCTH
MOCJICICTBUI OBITOBOM M IPOU3BOJICTBEHHOW JCSATEIBHOCTH YEIIOBEKa,
CBSI3aHHOM C TiepepaldoTKOM BemecTB; CHOPMUPOBAHHOCTh YMEHHN
0CO3HABaTh OMACHOCTh BO3/ICHCTBHS Ha )KUBBIC OPTaHU3MbI OIIPEICICHHBIX
BCIIICCTB, IIOHUMaA CMbICII ITIOKa3aTeClIsd HpeI[eJIBHDfI HOHYCTHMOfI
KOHIICHTpAIIMHM, W TIOSCHATh HAa TPUMEpax CHOCOObI YMCHBIICHHS H
MPEIOTBPALICHUS MX BPEIHOTO BO3ICHCTBUS HA OPTaHU3M YEIOBEKa

IlepedyeHb 31eMEeHTOB coiep:KaHusA, MpoBepsieMbix HA EI'D mo xumun

Kon

[IpoBepsiemMblil SIEMEHT COEPHKAHUS

1

Teopernueckre OCHOBbI XUMUU

11

Crpoenne BemectBa. CoBpeMeHHas MOIENb CTpOeHMs atoma. PacmpenencHue
JNIEKTPOHOB IO JSHEpreTHdYeckuM ypoBHsIM. Kraccudukamus XuMHUUECKHX
aneMeHTOB. OCOOCHHOCTH CTPOCHUS DHEPreTHUSCKUX YPOBHEH aroMoB (s-, p-, d-
snemMeHToB). OCHOBHOE M BO30YKICHHOE COCTOSHHS aTrOMOB. OJIEKTPOHHAas
KOH(Urypauus aroma. BaneHTHbIE 2IEKTPOHBI

1.2

[lepmomnueckass cucrema xumuueckux osneMeHToB  JI.MI.  Menneneesa.
Ousnueckuit cmbicn Ilepuonnueckoro 3axkona [I.M. Meunneneesa. Ilpuuunel u
3aKOHOMEPHOCTH U3MEHEHHUsI CBOWCTB 3JIEMEHTOB U UX COECIMHEHHH 10 TepruoJam
U rpynnaM. 3aKOHOMEPDHOCTH B M3MEHEHHMH CBOMCTB IIPOCTBIX BEIIECTB,
BOJIOPOJHBIX COETMHEHMM, BBICIINX OKCHJIOB U THIPOKCUIOB

1.3

BanentHOCTh. DneKTpOOTpUIATENBLHOCTD. CTENEHb OKUCICHUS

1.4

Buapl xumMuueckoit cBs3u (KOBaJICHTHAs, MOHHAsS, METAJUTMUECKasi, BOJIOPOIHAS)
Y MEXaHHM3MBI €€ 00pa3oBaHus. MexXMOIeKyIsIpHbIe B3auMoielcTBUsA. BemecTBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPO€HHsA. THUMbl KPUCTAIUIMYECKUX
peneToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIIA KPUCTAILTMYECKON pelIeTKH

1.5

Xumuueckas peaxkuus. Knaccudukarus XUMHUYECKHUX peaxkuuit B
HEOPraHWYECKOW U OPraHUYECKOM XUMHH. 3aKOH COXPAHEHHUS MacChl BEIIECTB

1.6

CKopoCTh peakliiu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (JaKTOPOB
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1.7 TeruoBsie 3¢ hekThl XUMHYECKUX peakuuid. TepMoXuMUYecKre ypaBHEHHS

1.8 OOparumple peakiuu. XUMHYECKoe paBHOBecue. DakTopbl, BIUAIOIINME HA
cocTosiHue xuMuueckoro pasHosecus. [Ipunnun Jle [larense

1.9 OnexTponutuyeckas auccoruanus. CunbHble U ciadble anekTponuThl. Cpena
BOJIHBIX PAcTBOPOB BEIIECTB: KHCHAas, HeWTpanbHas, MienoyHas. CreneHb
nucconuanuu. Peakiuy nonHoro ooMeHa

1.10 l'unponus coneit. Monnoe npousBeaeHue Boabl. Bomopoausiii nokaszarens (pH)
pacTBopa

1.11 |CnocoObl BblpaxeHHs] KOHLIEHTPAIUU PAaCTBOPOB: MAaccoOBas J10Ji paCTBOPEHHOTO
BEII[ECTBA, MOJISIpHAs KOHIIEHTpausi. HachlllieHHbIE 1 HEHACHIIIIECHHBIE PACTBOPHI,
pactBopuMOCTh. Kpucramioruaparsl

1.12 | OkucnuTenbHO-BOCCTAHOBUTENbHbBIE peakiuu. [loBeeHne BemiecTB B cpenax ¢
pa3zHbiM 3HauYeHueM pH. Metoabl anekTpoHHOTO OanaHca

1.13 |DnekTposu3 pacTBOPOB U PACILIABOB COJICH

2 OCHOBBI HEOPTAHUYECKOW XUMUU

2.1 Krnaccudukanus Heopranuueckux coennHeHuii. HomeHkarypa HeopraHmuecKux
BEILECTB

2.2 XUMHYECKHE CBOWCTBA BAXHEHIIMX METAUIOB (HATpUHM, Kaluid, KaJIbIIHM,
MarHui, ajJrOMUHUN, IIUHK, XpPOM, KeJie30, MeIh) U uX coeauHeHuit. OOmue
CHOCOOBI TOTYUYEHHUST METAIIJIOB

2.3 XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOT€HOB, CEpPBI, a30Ta,
docdhopa, ymepoma U KpeMHHUS) M HMX  COCOUHEHUH  (OKCHIOB,
KHCJIOPOJICOJIEPKAIINX KUCTIOT, BOAOPOIHBIX COSAMHEHU)

24 I'eneTnyeckas CBsi3b HEOPraHUYECKUX BEIIECTB, MPUHAMICKAIINX K Pa3THIHBIM
KJIaccam

2.5 WNnentudukanus HeopraHMYECKHX coeAuHeHui. KauecTBeHHBIE peakIuu Ha
HEOPTraHUYECKHUE BEIIECTBA U HOHBI

3 OCHOBBI OPraHUYECKOW XUMUHU

3.1 OCHOBHBIE TIOJIO)KEHUSI TEOPHH XHMHYECKOTO CTPOCHHS OPTaHUYEeCKUX
coequHeHnii A.M. bytnepoBa. YIepoaHblil CKEJIET OpraHMYeCKOM MOJIEKYJIBI.
KpaTHOCTb XMMHUECKOH cBs3u, O- m T-CBA3U, sp- sp’- sp-ruGpuamsanun
opOuTaneil aToMOB yrjiepona. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO
cTpoeHus MoJiekyi. ['omonoru. [omonornueckuii psia. M3omepus u u3omMepsl

3.2 [lonsitTue o  ¢yHkuuoHanbHOW  rpynme.  OpueHTauuOHHBIE  APQEKTHI
3aMECTHUTENEN

3.3 [IpencraBnenne o kiaaccU(pUKAIIMKM OpPraHUYECKHX BemecTB. HomeHknarypa

OpraHMYECKUX COCIMHEHUN (cHucTeMaThyecKkas) W TpUBHUAJIbHbIE Ha3BaHUS
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BOKHENIIMX IIPEACTABUTEIICH KJIACCOB OPTaHUYECKUX BELIECTB

3.4

CBoOOAHOpaIMKAIBHBIE M HMOHHBIM MexaHu3Mbl peakuuu. Ilonstue o
Hykieoduie u snekrpoduie. [IpaBuno MapkoBarkosa. [IpaBuio 3aiinieBa

3.5

Ankanpl. XMMHYECKHE CBOMCTBA aJKAaHOB: IaJIOTEHUPOBAHUE, NETHIPUPOBAHUE,
TEPMUYECKOE DA3JIOKEHUE, KPEKHUHI, H3oMepusanus, ropenue. Ilomydyenue
asnikaHoB. lluxnoankansl. Cneuuguka CBOMCTB LMKIOAIKAHOB C  MajbIM
pa3MepoM 1uKiIa. Peakuuy npucoeAuHEHNs U PaIuKaabHOTO 3aMELICHUS

3.6

Ankenbpl. XMMHYECKHE CBOWMCTBA: peaklUH MPUCOEIUHEHUs (TraJloreHHUpOBaHUE,
TUIPUPOBAHUE, TUIPOraJIOTEHUPOBAHUE, THUJIparalus), TOPEHUs, OKUCIECHUS U
noauMmepusanuy. IIpoMellluieHHBIE M J1a0OpaTOpHBbIE CIIOCOOBI  MOJIyYEHUS
aJIKCHOB

3.7

AsikaaueHbl. XHMHUYECKUE CBOMCTBA QJIKAJUEHOB: PEAKIUMU IPUCOCIUHEHUS
(rugpupoBaHue, TalOTEHUPOBAHHUE), TOpeHUs U mnonumepusanuu. [lomyueHue
aJIKaJINEeHOB

3.8

Ankuabl. XMMHUYECKHE CBOMCTBA: PEAKIUM MPUCOCIUHEHUS (TaJIOTeHUPOBAHUE,
THUAPUPOBAHUE, TUIpATAIUs, TUIPOTaJIOTEHUPOBAHUE) KaK CIOCOO MOIy4YeHUS
MOJMMEPOB U APYTMX MOJIE3HBIX MNPOAYKTOB. Peakuum 3amermieHus. lopenue
aleTUJIeHa KaK UICTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHM ISl CBAPKU U PE3KHU
MeTaiioB. [IpuMmeHnenue aneTuiena

3.9

Apenbl. XUMHYECKHE CBOMCTBA OC€H30JIa: PEAKIUU  IIEKTPOPHIHHOTO
3aMelIeHus, TpUcoenuHeHus (TUIPUpPOBaHHE, TaloreHupoBaHue). Peaxius
ropeHusi. OCOOEHHOCTH XUMHUYECKHX CBOMCTB Toiiyona. [lomydeHue OeH3o0ia.
Oco0eHHOCTH XMMHMYECKHX CBOWCTB cTHpona. [lommmepusanus cTHpoia.
CriocoObl nony4eHust 1 IpPUMEHEHNE apOMAaTHYECKUX YITIEBOAOPOIOB

3.10

Cnuptel.  IlpenenbHble  OJHOATOMHBIE CHUPTHL. XHUMHUYECKHME CBOMWCTBA:
B3aUMOJEMCTBUE €  HAaTpueM Kak CIocO0  YCTAaHOBJECHUS  HaJIM4Us
THUPOKCOTPYNIbI, €  TaJOr€HOBOAOPOJAMU  KaK  CHOCOO  IMOJNy4EeHHUS
pacTBOpUTEIIEH, BHYTPHU- U MEKMOJIEKYIISIpHAs Aeruaparanus. Peakuus ropeHus.
[lomyyenune »5TaHOna: peakuuss OpOXKEHMs DNIIOKO3bl, TUApATalus 3TUJICHA.
OTUIEHINIMKOIb U INHMLEPUH KaK IPENCTABUTENM IMPEAEIbHBIX MHOTOATOMHBIX
CIIUPTOB

3.11

®enon. Xumuueckue cBoicTBa (eHona (peakuuu ¢ HATPUEM, TUIPOKCUIOM
Harpusi, 6pomom). [Tonyuenue denomna

3.12

Anpneruapl. XMMUYECKHE CBOMCTBA MPEIEIbHBIX allbJETUI0B: THIPUPOBAHUE;
Ka4eCTBEHHBIE PEaKIMu Ha KapOOHWUJIbHYIO Tpymmmy (peakiusi 'cepeOpsHOro
3epkana", B3aumoseiicteue ¢ ruapokcuaom meau (II). Tlomyduenune npenenbHBIX
aNbJIETU/IOB: OKHCIIEHHWE CIHUPTOB, THUApATalUs aueTuieHa. AIIeTOH Kak
MPEICTaBUTENh KeTOHOB. OCOOEHHOCTH PEaKIIMN OKUCIICHUS alleTOHA

3.13

KapOoHoBBIE KHCIOTHI. XUMHUYECKHE CBONCTBA MPEACTBHBIX OIHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTH XUMHUUYECKUX CBOMCTB MypPaBbUHOM KHUCIIOTHI.
HonyquHe NpEaACIIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHUCIIOT: OKHUCIICHHUC
aJIKaHOB, AJIKEHOB, MEPBUYHBIX CIUPTOB, albIeTruA0B. Bricmme npeneiabHble U
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HeMnpe/ebHbIE KAPOOHOBBIC KHCIOTHI

3.14

Cnoxuble >¢upsl u kupbl. CrnocoObl TMONYyYEHUS CIOXKHBIX 3(PHUPOB.
OOparumocTts peakuuu sTepudpukanuu. [IpuMeHeHHe CIIOXKHBIX 3S(QHUpPOB B
NUIIEBOM M map(OMEpHON MPOMBIIIICHHOCTH. JKHUPBI KaK CIOXKHBIE 3(UPHI
IIMLEPUHA M BBICIIMX KapOOHOBBIX KHCJIOT. XHMMHYECKHE CBONCTBA KHPOB:
THJIPUPOBAaHUE, OKUCIEHUE. [MapoNnu3, WM OMBUICHHE, >XHUPOB Kak CIOCO0
IIPOMBIIIIIEHHOTO TIONydYeH s coNeil BHICHIMX KapOOHOBBIX KHCIOT. MBITA Kax
COJIM BBICHIMX KapOOHOBBIX KUCIIOT

3.15

XUMHUYECKHEe CBOICTBA INIOKO3bl: PEAKIMM C YYacTHEM CHHUPTOBBIX H
albJIETUIHON TIpynn U MOJIOUHOKHUCIOoe OpoxkeHue. [IpumeHeHHe INIOKO3bI, €€
3HauUEHHUE B KU3HEIEATENbHOCTU Opranusma. Jlucaxapusl: caxaposa, MajlbTo3a.
BoccranaBnuBarolme ¥ HEBOCCTAHABIMBAIOLIME Jaucaxapuisl. ['maponus
nucaxapunoB. Ilomucaxapuabl: kpaxmai, DIMKOreH. CTpOEHHME MaKpOMOJEKYI
KpaxMmajla, I[IMKOIeHa M ILe/untono3bl. Du3uueckue CBOICTBA Kpaxmala H
LEJUTI0NI03bl. XMMHUYECKHE CBOMCTBAa Kpaxmaja: THMIpOJIM3, KaueCTBEHHas
peaknus ¢ MofoM. XHMUYECKHE CBOMCTBA LIEJUIIONO3bI: THAPOIU3, MOIYyYCHHE
3¢pupoB wnemwnono3bl. IloHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
alleTaTHBIN MIEJIK)

3.16

AMHHBI. AMUHBI KaK OPraHUYECKHE OCHOBAHMSI: PEAKIMH C BOAOW, KUCJIOTaMHU,
peakiusi TOpeHHs. AHWUIWMH Kak [pEeACTaBUTENb AapOMATUYECKUX aMUHOB.
XUMHYECKHE CBOMCTBA AaHWIIMHA: B3aMMOJEHCTBUE C KHCJIOTaMH, OpPOMHOMU
BOZOM, oOkucieHue. [lonydyeHue aMHHOB QJIKWIMPOBAaHUEM aMMHUakKa U
BOCCTaHOBJIEHHEM HUTPOIPOU3BOIHBIX YIIIEBOJOPOJIOB

3.17

AMUHOKUCIOTBI M OeNKu. AMHHOKHCIOTHI Kak aM(pOTEepHbIE OpraHHYECKHe
coeauHeHusi. OCHOBHbIE aMMHOKHCIOTHI, oOpasyromue Oenku. XHUMHYecKHue
CBOMCTBa OEJIKOB: TUPOIIN3, IEHATypalllsl, KaueCTBEHHbIE (I[BETHBIE) PEAKIIMH Ha
OenKku

3.18

CrpoeHrne M CTpPyKTypa HOJMMEPOB. 3aBUCHUMOCTb CBOWCTB IIOJUMEPOB OT
cTpoeHus: MoJeKkyd. OCHOBHBIE CIOCOOBI MOJIYYEHHS BBICOKOMOJIEKYISIPHBIX
COEAMHEHUI: peakluu MOJUMEpHU3alMy M TNoJuKoHJeHcauuu. Knaccudukanus
BOJIOKOH

3.19

I/I,ZLCHTI/I(I)I/IKaI_II/Iﬂ OpTraHUYCCKUX coequHeHuii. Penienue SKCIICPUMCHTAJIbHBIX
3aa4 Ha paclio3HaBaHHUEC OPraHNYCCKUX BCIICCTB

3.20

I'eneTnueckas cBA3b MCXKIY KiIacCaMU OpraHN4YCCKHUX COC)II/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

Xumusi B TIOBCeAHEBHOM >ku3HHU. [IpaBmia Oe3omacHO pabOTBI C EIKUMH,
TOPIOYMMU ¥ TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMU OBITOBOW XHUMHH

4.2

XuMusl U 310pOBbe. XUMHUS B MEIULIMHE. XUMHUS U CEIIBCKOE XO3AUCTBO. XUMHUS
B MIPOMBIIIUICHHOCTH. XUMHUS U YHEPreTHKA: IPUPOIHBINA U MOMYyTHBIM HEePTIHON
ra3sl, MX cocraB M wucnoib3oBanue. CocrtaB HepTH U ee mnepepaboTka
(TIpupoIHBIE UCTOYHUKH YTTIEBOJOPOIOB)
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4.3

XuUMHST U 3KOJOTHsl. XMMHYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpeipl U €ro
nocnencteus. Oxpana ruapocdepsl, MouBbl, arMocdepbl, Guopbl U (payHbl OT
XMMUYECKOTo 3arpsi3HeHus. [Ipobimema OTXOmMOB M TOOOYHBIX MPOIYKTOB.
AJbTEepHATUBHBIE UCTOYHUKH HEPTUU

4.4 OO6mue mpencTaBieHUs O MPOMBINIJIEHHBIX CIIOCO0aX MOMYyYCHHS] XMMHYECKUX
BEIIECTB (HA MpHMepe NMPOU3BOJACTBA aMMHaKa, CEpHOW KHCIOTHI). UepHas u
nBetHas  Mmertaryprus.  CTekio W CHJIMKaTHAs  IPOMBIIUICHHOCTb.
[Ipombiniennass ~ opranwudeckas  xumus.  CeIpbe  UIS  OPraHHYECKOM
MIPOMBIITUICHHOCTH

5 Tunsl pacueTHBIX 3a1a4

5.1 Pacuers Maccel BemiecTBa WM OObE€Ma Ta30B 10 H3BECTHOMY KOJHYECTBY
BEIIECTBA, MacCce WM 00bEMY OHOTO M3 YUACTBYIOIIUX B PEAKIIUU BEIIECTB

5.2 Pacuets! TeroBoro a3 dexra peakuum

5.3 PacueTsl 00beMHBIX OTHOIICHHUH Ta30B MPU XUMUYCCKUX PEAKIIUIX

54 Pacuetsl macchl (00beMa, KOIMYECTBA BEILIECTBA) MPOyKTOB PEAKIUH, €CIIU OJTHO
W3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )

5.5 Pacuersl MaccoBoil uiaM 0OBEMHOM JOJIM BBIXOJA MPOAYKTAa pPEaKIUU OT
TEOPETUYECKU BO3MOKHOTO

5.6 Pacuersr Maccel (0ObeMa, KOMUYECTBA BEUIECTBA) MPOAYKTA PEAKIIHH, €CIIU OHO
W3 BENIECTB JAaHO B BHUJE pacTBOpa C OMNPEIEICHHOW MacCOBOW JOJIeH
PacTBOPEHHOTO BEIIeCTBa

5.7 Pacuetsl ¢ wucnonp3oBaHMEeM ~TOHATHHA  "MaccoBasg  gons", '"MomsipHas
KOHIIeHTpalus'", "pacTBOpUMOCTD"

5.8 Haxoxxnenne MonekynsipHOH (GOpMyNIbl OpPraHHYecKOTO BeHIeCTBa IO €ro

IUIOTHOCTH M MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSALIMX B €ro COCTaB, WM IO
MIPOYKTaM CrOpaHus
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8. METOJAMYECKOE OBECIEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA

1. Xwmmsa, 10 xmacc/ TIabpuemsa O.C., OOmecTBO ¢ OrpaHUYCHHOI
oTBeTCTBEHHOCTBhIO  «/[PODAY»; AxkmumonepHoe o6mectBo «l3maTenbcTBO
«IIpocsemenue», 2024 roa.

2. O.C. Tabpuensn, ['.I'. JlpicoBa «Xumuss Metoauueckoe mocodue
0a30BbIl ypoBeHBb» - M.: JIpoda 2024 rox.

3. O.C. l'abpuensn, N.I'. OctpoymoB, «O011as XxuMusi B TECTax, 3ajiayuax,
ynpaxueHnusx. 11 kmace» — M.: Jlpoda, 2024 ron
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