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MNPUJIOXKEHHUE
K OCHOBHOI 00pa3oBaTeIbHOMN IporpaMMe CpeHero oouiero odpasoBaHus
PABOYAS IPOI'PAMMA
110 y4eOHOMY MpeaMETY
«XHUMMUS»

Ha ypoBHE cpeaHero obuiero oo6pa3oBaHus
Cpok ocBoeHus nporpammsl: 2 roza (¢ 10 mo 11 kmacc)

Pa3zpabGoTrumk nporpaMMsi:
Tenuupina E.A., yautenb XuMHH

MO Kapnunck, 2026 r.




PabGouast mporpamMma 1Mo XWMHH Ha YPOBEHb CpPEIHEro O0OIIero oOpa3oBaHUS IS
obyuaromuxcs MAOY COILL Ne 16 pazpaGoTana B COOTBETCTBUHU C TPEOOBAHUAMMU:

. @enepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 oOpa3oBaHuu B
Poccuiickoit deneparuny;

. npukaza Munmnpocsemenuss ot 31.05.2021 Ne 287 «O6 yTBepkIeHHH
denepanbHOrO TroCyAapCTBEHHOTO 00Opa3oBaTENbHOTO CTaHAapTa OCHOBHOTO  OOIIETro
00pazoBaHUs»;

. npukaza MunnpocBemenuss ot 18.05.2023 Ne 370 «O06 yTBepkacHUU
benepanbHON 00pa30BaTENBLHON MPOTPAMMBI OCHOBHOTO 001IIero 00pa3oBaHUs;

. npukaza MunnpocsemeHus ot 09.10.2024 Ne 704 «O BHeceHUH U3MEHEHUU B
HEKOTOpbIE IpuKa3bl MuHucCTEpcTBa IpocBeleHus Poccuiickon Penepanuu, Kacarouuecs
denepanbHbIX 00pa30BaTEIbHBIX MPOrpaMM HauyaldbHOrO 00IIero 0Opa3oBaHUS, OCHOBHOTO
o0m1ero 00pa3oBaHUs U CPETHETO OOIIETO 00Pa30BaAHUSY;

. npuka3za MunmnpocemeHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenun [lopsiaka
OpraHM3alMM ¥  OCYIIECTBJIEHUS 00pa30BaTEIbHOM  JESITENBHOCTH 10  OCHOBHBIM
0011eo0pa3oBaTeIbHBIM ITPOrpaMMaM — 00pa30BaTEeIbHBIM IIPOrpaMMaM HavyajabHOTO OOIIETO,
OCHOBHOT'O O0IIIETO U CPEHETO 00IIeTo 00pa30BaHUs;

. Konnenmuu npenoaBanusi yueOHOro mpeaMeTa;
. Konmuemnun 5K0I0rn4eckoro oopa3oBaHus B CHCTEMe 0011ero 00pa3oBaHus;
. CIT  2.4.3648-20  «CaHuTapHO-dIMIEMUONIOTHYECKUE  TpeOoBaHUS K

OpraHu3alsiM BOCIIUTAaHHUSA M OOYYCHHS, OTIbIXa W O3JOPOBJICHUS JETeH U MOJIOJCKI,
YTBEPKICHHBIX TTOCTAHOBIIEHUEM IJIABHOTO CaHUTapHOro Bpaya ot 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «l'urneHunueckue HOPMATUBBI M TpeOOBaHUS K
obecrieueHHnI0 0€301TaCHOCTH U (M) O€3BPETHOCTH JIJIs YeJIoBeKa (haKTOPOB CPEIbl OOUTAHUSY,
YTBEPKACHHBIX TIOCTAHOBJIEHUEM IJIaBHOI'O CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

. y4eOHOro IJIJaHa OCHOBHOTO  OOIIEro  oOpa3oBaHMs, YTBEP)KICHHOTO
npukazom MAOY COIIl Ne 16 -n ot 27.08.2026 Ne 237- n «O BHeCceHWHM W3MEHEHHH B
OCHOBHYIO 00pa30BaTeNbHYI0 IPOrpaMMy OCHOBHOTO OOIIEro 00pa30BaHUs;

. benepanbHON pabouelt mporpamMmbl IO y4eOHOMY IIPEIMETY.

Pabouas nmporpamma opHeHTHpOBaHA Ha II€JIEBbIE MPHOPHUTETHI, CHOPMYIHPOBAHHBIE B

denepanbHOi pabodel mporpamMMe BOCIUTaHHMS U B paboueil mporpamme Bocnurtanus ['bOY
MAOQOY COII Ne 16.

Paboyas nporpamMmma no xumuu 6a3osoro yposHs s 10-11-x kiaaccos



IHosicHUTEABbHAA 3aAIIMCKA

[Tporpamma o XuMHH Ha ypPOBHE CPEAHEr0 0011ero 00pa3oBanus pazpaboTaHa Ha OCHOBE
®depnepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoii deneparumny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHON 00pa30BaTENIbHON MPOrpaMMbI CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DeneparbHOM TroCyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuerom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumusi» B 00pa3oBareiabHbIX opranuzanusax Poccuiickoit @enepaiiyu, peaan3yonX OCHOBHbIE
00pa3oBaresibHbIE MPOTPaMMBbI, U OCHOBHBIX MOJOKeHUM «CTpaTerun pa3BUTHUsS BOCIUTAHUS B
Poccuiickoit @eaepannn Ha nepuon no 2025 roma» (pacmopstkenue IIpaButensctBa PO ot
29.05.2015 Ne 996-p).

OCHOBY MOAXOIOB K pa3pabOTKe MNPOTpaMMbl 1O XHMHH, K ONPEACICHUI0 OOIIeH
CTpaTeruy 0Oy4eHUs, BOCIIMTAHUS U PA3BUTUS 00yYaroIUXcs CpeACTBaMU y4eOHOro mpeamera
«Xumusi» mas 10-11 xnaccoB Ha 6a30BOM YPOBHE COCTABUJIM KOHLIENTYaJbHBIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJNEH, COAep)KaHMs, pPe3ylbTaToB OOyueHHs H
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

Xumudeckoe o00pa3oBaHHMe, IMOJy4aeMOe BBITYCKHHKaMH  00mieoOpazoBaTenbHON
OpraHM3alUM, SBIAETCS HEOThEMJIEMOM dYacThi0 HX 00pa3oBaHHOCTH. OHO  CIIyKHUT
3aBEpIIAOIIMM ITAllOM peaji3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIFOUEBBIX
[EHHOCTEH!, MPUCYIIUX [IEITOCTHON CUCTEME XMMHYECKOT0 00pa30BaHusl. DTH IEHHOCTH KacaroTCs
NIO3HAHMS 3aKOHOB MPHPOABI, (HOPMHPOBAHHS MUPOBO33PEHUS M OOIIEH KyJIbTypHl YellOBEKa, a
TAKKe HKOJOTMYECKH OOOCHOBAaHHOTO OTHOLICHHS K CBOEMY 3/I0pPOBBIO M IPUPOIHON Cpene.
Peanuzyercs xumudeckoe oOpa3oBaHHe OOyyaloOIIMXCs Ha YpOBHE CpeaHero oOIiero
00pa3oBaHUs CPEACTBAMH Y4€OHOTO IpeaMeTa « XUMUs», CoJepKaHie U IOCTPOSHHE KOTOPOTo
OlpesieieHbl B MpOrpaMMe M0 XUMHM C Y4eTOM CHeuM(UKH HayKd XUMHH, €€ 3Ha4eHUs B
MO3HAHWHU TIPUPOIBI U B MAaTEPHATBHOHN KM3HHM OOIIECTBA, a TAaK)KE C yU4ETOM OOUIMX IIeTed H
IOPUHIUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpEIHEero oOIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK UTPaeT 0COOYI0 POJb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOUM 0a3bl MarepHalbHON KynbTypbhl. OHa BHOCHT CBOM BKIaJ B
dbopMHUpOBaHKE PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, B CO3/IaHUE 1IETIOCTHOTO MPEACTaBICHUS
00 OKpy:KarolleM MUpPe Kak 0 AUHCTBE IPUPOJIbI U UeI0BeKa, KOTopoe (OpMUPYETCS B XUMHUH Ha
OCHOBE IMOHHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXKAIOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXJIy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUS.

TecHO B3aMMOAECUCTBYS C JPYTMMH €CTECTBEHHBIMM HayKaMd, XHUMHS CTalla
HEOTHEMJIEMON YacThl0 MHPOBOM KYyJIbTYphl, HEOOXOIUMBIM YCJIOBHEM YCIEIIHOTO Tpyaa U
JKU3HU KaXXJI0I'0 4JICHa 06HIGCTBa. COBpeMeHHafl XUMHA KaK HayKa CO3MJaTCJIbHas, KaKk HayKa
BBICOKHMX TEXHOJIOTHI HaIlpaBJIeHa Ha pelleHHe TI00aNbHBIX MPOoOJeM YCTOWYUBOTO Pa3BUTHUS
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TTUIIEBOH, YKOJIOTHYECKON 0€30MMaCHOCTH U OXPaHBI
310POBBSI.

B cootBercTBUM ¢ OOIMMH LENSIMH M HPUHIUIIAMU CPEIHEro oouero odpa3oBaHus
coniepkanue npeamera « Xumus» (10—11-e kinaccel, 0a30BbIi ypOBEHb U3YUEHUSI) OPHEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO MOJATOTOBKY OOYyYalOMIMXCs, HEOOXOAMMYIO UM IS
BBIpa0OTKH MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIUYMA,
IPOI0IDKEHHU 00pa30BaHUs B Pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XMMHUEH.



CocrapisromiuMu  npeamera «XuUMHsD» ABISAIOTCS 0a30Bble Kypchl — «OpraHuuyeckas
xuMus» U «O0IIas 1 HeOpraHMUECcKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COZIEPIKaHUSI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HaHUH M0 HEOPraHMYECKOW XMMHUHU (C BKJIIOUECHHEM
3HAaHUH U3 001IeH XUMUH ) U OpraHudecKoi Xxumun. PopMUpoOBaHHE TAHHON CUCTEMBI 3HAHHU TIPH
U3yYEHHUH IpeaMeTa 00eCreunBacT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOI000pa3usl BEIIECTB
Ha OCHOBE O0IMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa copepkanus KypcoB — «Opranndeckas xumus» 1 «O011as 1 HeopraHuyeckast
XUMHSA» chOopMUpOBaHa B MPOrpaMMe 110 XMMHUHM Ha OCHOBE CHCTEMHOIO IMOAXO0Ja K M3YUYEHHUIO
yu4eOHOro MaTepuasia M OOYyCJOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHUN Ha
ONPECIICHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHM4eCcKOM XMMHMM BEILECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHMYECKUX COEAMHEHUH, a
TaK)K€ Ha YPOBHE CTCPEOXMMUYECKUX W DJIEKTPOHHBIX IPEICTaBICHUH O CTPOCHUM BEILECTB.
CseneHusi 00 M3yyaeMblX B Kypce BEILECTBAaX MAIOTCA B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce opraHmueckoil XMMHUHU MOIy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHHUs IEpBOHAYAIbHEIC
IPEICTaBICHNUS O XUMUYECKOM CBSA3M, KIacCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Tox HOBBIM yrJIOM 3peHHS B npeameTre «XuMus» 0a30BOTO YpOBHS paccMaTpUBaeTCs
U3yYEHHBII Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepuan u
q)aKTOJIOFI/I‘-IeCKI/Ie CBC€IACHHUA O BEUIICCTBAX U XUMHYECKOH pCaKknuuu. TaK, B 4YaCTHOCTH, B KYypCC
«OO01mas 1 HeopraHuyeckas XMMHs» OOydYaroUIMMCsl MPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HATh
3HaU€HUE MEPUOAUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJIOJIOTMYECKUX MO3UILMM,
riy0xe MOHATh HCTOPUYECKOe H3MEHEHHe (YHKIMH 3TOro 3akoHa — OT oOoOmaromiei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOUIEH.

Enunas cucrema 3HaHUH 0 BaKHEHIINX BEIECTBaX, UX COCTAaBE, CTPOCHUHU, CBOMCTBAX U
MMPUMCHCHHUH, a TAKKC 0 XUMHUUCCKHUX PCAKIUAX, UX CYIIHOCTH U 3aKOHOMCPHOCTAX IMPOTCKAHUA
nononHsercs B Kypcax 10-x m 11-Xx KJlaccoB 3JeMEHTaMM COJEp)KaHUs, HMEIOIUMHU
KYJbTYpOJOTHYECKANM W TPHUKIAAHOM XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TOHHMAaHUIO
B3aUMOCBSI3M XUMHHM C JPYTMUMH HayKaMH, pacKpbIBalOT €€ pojib B I103HABAaTEIbHOW U
NPAaKTUYECKON JIEATEIIFHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B 00JIACTU TEOPUHM M MPAKTUUYECKUX MPUIOKEHUN XMMHHU, TOMOTAIOT BBITYCKHUKY
OpPUCHTHUPOBATLCA B O6HICCTBGHHO U JIMYHOCTHO 3HA4YMMBIX npo6neMax, CBA3aHHBIX C XHMHCﬁ,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO ¥ MPUMEHSATh €€ Ul MMONOJHEHUs 3HAaHUM, perieHus
HHTCJUICKTYAJIbHBIX W OKCICPUMCHTAJIIBHBIX HMCCICAOBATCIILCKUX 3adadq. B oejioM COACpKaHUEC
y4eOHOro nmpeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPUEHTUPOBAHO Ha (popMUpOBaHUE Y
00yJaronuxcsi MUPOBO33PEHYCCKON OCHOBBI JIJIsi TOHUMaHUs (HUITOCOPCKUX WM, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTraHUYECKOTO M OPraHUYEeCKOro MHupa, 00yCIOBICHHOCTh CBOMCTB
BCIIECTB UX COCTABOM M CTPOCHUEM, ITO3HABACMOCTb ITPUPOIHBIX SIBIICHUH IMyTEM OKCIICPUMCHTA
U pELIeHHs NPOTUBOPEUUMH MEXITy HOBBIMH (paKTaMH M TEOPETUUYECKUMH MPEINOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MpoOsieM, a Takke mpobiieM cOepexeHus
HHEPTreTUUECKUX PECYPCOB, CHIPhs, CO3/1aHUSI HOBBIX TEXHOJIOTUI 1 MaTepHAJIOB.

B mutane pemeHus 3amad BOCIUTAHMSA, Pa3BUTUS M COLMAIM3ALUU OOYYaIOLIMXCS
NPUHATBIE TIPOTPaMMOW TI0 XHMHUHM IOAXOABl K OMPEICIICHHIO CONEP)KaHHsI W TIOCTPOCHUS
npeaMera IpeaycMaTpuBaoT (OpMHUPOBAaHUE YHHBEPCAIBHBIX YYEOHBIX NEHCTBUN, MMEIOLINX
6a30BOe 3HAUCHHE IS PA3INYHBIX BHIOB JICSTEIBHOCTH: PEIICHUs IPoOJIeM, TONCKA, aHAIN3a U
0o0paboTkn uH(pOpPMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa MPAKTUYECKOH U
HCCIIEI0BATEIbCKOM eI TEIbHOCTH, 3aHUMAIOIIEH B)KHOE MECTO B TO3HAHUH XHMUH.



B mpaxTuke npenonaBaHus XMMHUU Kak Ha YPOBHE OCHOBHOTO 00111ero 00pa30BaHus, TaK U
Ha ypOBHE CPEAHEro 00I1ero oopa3oBaHus, P ONPEICICHUN COACPIKATENLHON XapaKTePUCTUKU
nene u3ydeHWs IpeaMeTa HampaBiICHHEM IEePBOCTEIIEHHOW 3HAUYMMOCTU TPaJUIMOHHO
npu3HaeTcss (OPMHPOBAHHE OCHOB XHMMHUYECKOW HAyKHM Kak o0JacTd COBPEMEHHOTO
€CTECTBO3HAHMUSI, MPAKTUYECKON 1eATEeIHLHOCTH YeJIOBEKa U KaK OJJHOIO U3 KOMIIOHEHTOB MUPOBOM
KylbTypbl. C METOAMYECKON TOUKM 3pEHMSI TaKOM IOAXOJ K OIpPENEICHUIO LEeNed U3yuyeHUs
IpeMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JMaHHOW TOYKE 3pCHHS TJABHBIMH IEISIMU M3Y4YCHHs TpeaMera «XHUMHUs» Ha
6a3oBoM ypoBHe (10—11-e kaccel) ABISIOTCS:

. (GbopMUPOBaHHE CHCTEMbl XHMHYECKUX 3HAHWN KaK BaKHEUIIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHONW KapTHUHbl MHUpPa, B OCHOBE KOTOpPOMl J€XaT KIIIOYEBbIC IOHSTHS,
dbyHIaMEeHTaIbHBIE 3aKOHBI U TEOPUH XUMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHUE U MOHUMAHUE
CYLIHOCTH JIOCTYIHBIX OOOOIIEHWH MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMJICHHE C
WCTOPUEH UX PA3BUTHS U CTAHOBJICHUS;

. dbopMupoBaHHE W Pa3BUTUE NPEJICTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEIICCTB U XUMUYECKUX PEaKIIHiA, HCOOXOUMBIX JIJIsl IPUOOPETCHUS YMEHUN OPHUCHTHPOBATHCS
B MUpE BEUIECTB U XMUMHYECKHUX SIBICHUH, UMEIOUIUX MECTO B IPHUPOJE, B MPAKTUUYECKON U
IMOBCEAHEBHOM XKU3HU;

. pa3BUTHE YMEHHMH M CIIOCOOOB JEATEIbHOCTH, CBS3aHHBIX C HAOJIOJEHUEM U
00BACHEHUEM XUMHYECKOTO IKCIIEPUMEHTA, COOJTFOICHUEM MTPaBMII 0€30ITaCHOTO OOpAICHHUS C
BEILECTBAMH.

Hapsiny ¢ atuM, copepxateiibHas XapakTepUCTUKA 1ieJied U 3aJa4 U3y4eHUs NpeaMeTa B
porpaMMe 1o XMMHH YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMU MPHOPUTETAMH B
cucTeMe cpeaHero oomiero oopasoanusi. CeroHs B MPENoaBaHUN XUMUU B OOJBIIEH CTENeHn
OTJAaeTCsl MPEANOYTEeHUE MPAKTHUYECKOM KOMIIOHEHTE CO/Iep)KaHusl 00yUYeHHs], OpPUCHTHPOBAHHOM
Ha MOJTOTOBKY BBIMMYCKHHKa OOIIe00pa3oBaTeIbHON OpraHU3aliH, BIAJCIOIIET0 HE HaOOpoM
3HaHUH, a (PYHKIMOHAIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHHSMHU AaKTHBHOTO
MOJIYyUCHU A 3HAaHUH U IIPUMCHCHUA UX B peaanoﬁ KHU3HU U1 PCIICHUA MPAKTHYCCKUX 3a71a4.

B cBa3m ¢ aTEM Ipu MH3Y4YCHUH MNOPEAMETa «XUMUS JOMUHHUPYIOUICEC 3HAYCHUC
HpI/IO6pCTaIOT TakKuC OCJIN U 3aJa4M, KaK:

. ajanTanus OOYyYarolmIMXCS K YCJIOBHUSIM JMHAMHUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHWE WHTEUICKTYalIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAaMOCTOSITEIbHOMY NPHUHITHIO TPAaMOTHBIX PpELIIEHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYyallAX, CBA3aHHBIX C BEHIECCTBAMU U UX IPUMCHCHHUEM

o dbopmupoBaHre y  OOyYarONIMXCsl  KJIIOYEBBIX  HABBIKOB  (KJIFOYEBBIX
KOMIIETSHIINI), UMEIONINX YHUBEPCaIbHOE 3HAUEHUE IS PA3UYHBIX BHUJOB JEATEILHOCTH:
pemieHus: TpoOieM, TMOWCKa, aHamm3a W 0o0paboTku WH(POpMAIMK, HEOOXOAUMBIX ISt
MPUOOPETEHUS OMBITA IEATEIHLHOCTH, KOTOpasi 3aHUMAET BaXKHOE MECTO B IMO3HAHUU XUMUH, a
TaKKe JIJIs1 OIEHKH C TO3UIMI IKOJOTHYECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U
XUMHUYECKHUX MPOIIECCOB HA OPTraHM3M YeJIOBEKa U MPUPOJIHYIO CPEAY;

[ Pa3BUTHEC TIO3HABATCIIBHBIX HWHTCPECOB, HWHTCIUICKTYaJIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEHN 00YyJarOMUXCs: CIIOCOOHOCTH CaMOCTOSITENILHO MPHOOPETaTh HOBBIE 3HAHUS TIO
XUMHHU B COOTBETCTBHU C KHU3HCHHBIMHU HOTpe6HOCT5{MI/I, HCII0JIB30BATh COBPCMCHHBIC
UH(POPMALIMOHHbIE TEXHOJOTHUH JUIsl MOMCKAa M aHalu3a y4yeOHOM M Hay4YHO-TIOMYJISIPHON
nH(pOpPMalUK XUMUYECKOTO COACPKAHMUS,;



. dbopMupOBaHUE U Pa3BUTHE y OOYYAIOIIMUXCS aCCOLMATUBHOIO U JIOTMYECKOTO
MBILIUICHHS, HAOMIONATETbHOCTH, COOpPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO
HEOOXOUMBI, B YACTHOCTH, MIPH IJIAHUPOBAHUH U MTPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

. BOCIIUTaHHE Yy  OOydarommxcst yOeKIEHHOCTM B  T'YMaHHCTHYECKOM
HAIPaBIEHHOCTH XMUMHHU, €€ BaKHOW POJIU B PEHICHUH TI00ANBHBIX MPOOJIEM palMOHAIBLHOTO
IIPUPOIONOIb30BAaHUS, MONOJHEHUS! SHEPIeTUUYECKUX PECYPCOB M COXPAHEHUS MPUPOJHOTO
paBHOBECHsSI, OCO3HAaHUS HEOOXOAMMOCTH OEpeKHOro OTHOILEHUS K MPUPOJE U CBOEMY
3JI0pOBBIO, a TAKXKe MPHOOPETEHHUS OTIBITA UCIIOIB30BAHUS MTOMYUYSHHBIX 3HAHUH JUIsl IPUHSTUS
rPAMOTHBIX PEUIEHUH B CUTyalUsIX, CBA3AHHBIX C XUMUUYECKUMHU SIBJICHUSMH.

B yue6GHOM mutane cpenHero oOriero oopazoBaHusi npeaMeT «Xumusy 0a30BOro ypoBHs
BXOJIUT B COCTaB MPeIMETHON 001acTn « ECTeCTBEHHO-HAYYHBIE TPEIMETHD.

OOmiee 9ncI0 4acoB, OTBEACHHBIX Ui U3yYEHHs] XMMHHU, Ha 0a30BOM YPOBHE CPETHETO
obmero obpazoBanus coctaBisieT 68 yacoB: B 10-M kiacce — 34 4gaca (1 yac B Hegeno), B 11-m
kiacce — 34 gaca (1 gac B Heenio).

Jliia peanu3anuy mporpaMmbl UCIIONB3YIOTCA YU€OHUKHU, JOMYIICHHbIE K UCTIOIB30BaHUIO
MpU pealn3allid UMEIOIIUX TOCYJApPCTBEHHYIO aKKpPEIUTALUI0 O00pa30BaTENIbHBIX IMPOTrpaMM
HAYaJbHOTO OOIIEro, OCHOBHOTO 0O0IIEro, cpeaHero oOmiero oOpa3oBaHUS OpraHU3aIUsSMHU,
OCYIICCTBIISIONUMH  00pa30BaTEIIbHYIO0  JESTCIbHOCTD, MPUKAa30M  MUHIPOCBEIICHUS — OT
26.06.2025 Ne 495:

. Xumus, 10 kmace/ INabpuensn O.C., OctpoymoB W.I'., CnankoB C.A., AO
«znarensctBo "[Ipocsemienue'»;

. Xumus, 11 kmace/ Tabpuensn O.C., OctpoymoB W.I'., Cnagkos C.A., AO
«znarensctBo "[Ipocsemnienue'y;

. <...>.

DJNeKTpOHHBIE 00pa3zoBaTeibHBIE PECYpPChl, [JOMYIIEHHbIE K HCIOJb30BAHUIO TPH
peamm3anil  MUMEIONIMX TOCYNapCTBEHHYIO aKKpEAHWTAIlMI0 00pa3oBaTelIbHBIX MPOrpamMM
HayaJlbHOIO OOIIEr0, OCHOBHOIO OOILEro, CpeAHero ooOmero oO0pa3oBaHUS IMPHKA30M
Munnpocsenienust ot 18.07.2024 Ne 499:

. DJeKTpOHHBINH 00pa3oBaTenbHbIN pecypc «/lomamnue 3ananus. Cpennee odiiee
obpazoBanue. Xumus», 10-11 knacc, AO «M3mparensctBo "[IpocBemenne»;
. Tpenaxep «O06mnako 3Hanui». Xumus. 10 knace, OO0 «Puzukon Jlady;

. Tpenaxep «O0nako 3HaHui». Xumus. 11 knace, OO0 «Puznkon Jlady;



I[InanupyemMble pe3yJibTAThI 0CBOEHUSI Y4eOHOI0 MpeaMeTa

JINYHOCTHBIE pe3yJbTarTbl

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOYYarOUUMHUCS
porpaMM CpeaHEro o0miero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEIAMETHBIM).
Hayuyno-Meronnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
PE3yIbTATOB OCBOCHUS MpeaMeETa « XUMHUSD Ha YPOBHE CPEHEr0 00IIero 00pa30oBaHusl BbIIEICHBI
CIEYIOLINE COCTABIISIOIIME:

. 0CO3HaHHE OOYyYarOIIUMHUCS POCCUICKOW TpakJaHCKOH MJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEICIICHHIO;

. HaJINYMe MOTUBAIMH K 00yUYeHHIO;

. LIEJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKAECHUH JMYHOCTH HAa OCHOBE
KJIOYEBBIX [IEHHOCTEN M HCTOPUUYECKUX TpaauLuii 0a30BOM HAYKU XHMUHU;

. FOTOBHOCTb M CIIOCOOHOCTh OOYyYarolMXcsi pPYKOBOJACTBOBAaTbCS B CBOEHU

JEATEIIFHOCTH LIEHHOCTHO-CMBICTIOBBIMH YCTaHOBKAMH, TPHCYIIMMHU IIEJIOCTHOH cUCTEME
XUMHYECKOTro 00pa3oBaHus;

. HaJIMYUe TPABOCO3HAHMS SKOJIIOTHUECKOH KYyJIbTYphl M CIIOCOOHOCTH CTaBHUTH
eI U CTPOUTD )KU3HCHHBIC ITJIaHBI.

JImaHOCTHEIC PE3YIbTATBl OCBOCHUA IMMPEAMCTA «XUMUS JOCTUTAalOTCA B CIHHCTBC
yqe6H0171 U BOCIUTATEIIbHOM ACATCIIBHOCTH B  COOTBETCTBUHU C TYMAHUCTUYCCKUMHU,
COOUOKYJBbTYPHBIMHU, AOYXOBHO-HPABCTBCHHBIMU HCHHOCTAMH W HACATIaMH pOCCHﬁCKOFO
TpaxJ1aHCKOT'O o6mecma, IIPUHATBIMU B O6H_ICCTBC HOpMaMH H IIpaBUJIaMU TIIOBCIACHUA,
CHOC06CTBYI-OIHI/IMI/I mnmponeccam CaMOITO3HAHUA, CaMOPAa3BUTUA WU HPABCTBCHHOI'O CTAHOBJICHHA
JIUYHOCTH o6yqa10m1/1x05{.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa « XUMUL» OTpaxaroT cPOPMUPOBAHHOCTH
OTIbITA IT03HABATEIbHON U IPAKTUYECKOH AEATEIbHOCTH 00YYaIOLIMXCS IO peaTu3aliiy MPUHSITHIX

B O0IIIECTBE IICHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpaIaHCKOr0 BOCIIUTAHMS:

. OCO3HaHHS 00yYarolMMHUCA CBOMX KOHCTUTYIIMOHHBIX IPaB M OOS3aHHOCTEH,
YBa)XEHMSI K 3aKOHY U IIPABOIIOPSIKY;

. IIPEACTABICHUS] O COLHMAIBHBIX HOPMax M NPABWIAX MEKINYHOCTHBIX
OTHOLIEHUH B KOJJIEKTUBE;

. TOTOBHOCTU K COBMECTHOW TBOPYECKOM NEATEIBHOCTH MPHU CO3/1aHUU YyUEOHBIX
NPOEKTOB, pEUIEHWH Y4YeOHBIX M T[I03HABAaTEJbHBIX 3aJad, BBIMOJHEHUH XHMHUYECKHX
JKCIEPUMEHTOB;

. CIIOCOOHOCTH TMOHMMAaTh M NPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY U

APTYMCHTBI APYTHUX IIPU AaHAJIN3C PpA3JIMYHbIX BUI0B y‘-IC6HOfI ACATCIIBHOCTH,

2) NaTPpUOTHYECKOI0 BOCIIUTAHMS:



. LIEHHOCTHOTO OTHOUIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HAaCIEIUIO
OTEYCCTBCHHOM XHMUH;

. YBOXEHUS K TIPOIECCYy TBOPYECTBA B OO0JACTH TEOPUHM M TPAKTHIECKOTO
MPUMEHEHUSI XUMHUH, OCO3HAHUSA TOTO, YTO JOCTHUKEHHS HAYKH €CTh PE3YJbTAT JIUTEIbHBIX
HaOIOZICHUH, KPOIOTJIMBBIX SKCHEPHUMEHTAIBHBIX IMOWCKOB, MOCTOSHHOTO TPyJa YYCHBIX H
MPAKTUKOB;

. HMHTEpeca U MO3HABATEIbHBIX MOTHUBOB B MOJIYUYEHUHU M MOCJICAYIONIEM aHATU3€e
uH(}OPMAIIUU O MEePEIOBBIX JOCTIKCHUSIX COBPEMEHHON OTEUECTBEHHON XHUMHUH;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA .

. HPaBCTBEHHOI'0 CO3HAHUS, 3TUYECKOI0 IOBE/ICHMS;

. CHOCOOHOCTH OLIEHWBATh CUTYAIlUMH, CBA3aHHBIE C XUMUYECKUMU SIBICHUSAMHU, U
IIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

. TFOTOBHOCTH OLICHUBATh CBOE IOBEJACHUE M TOCTYIKM CBOMX TOBApHILEH C
NO3ULMI HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHME ITOCIIEICTBUI 3TUX ITOCTYIIKOB;

4) popMupoBaHMSA KYJIbTYPHI 310POBb:

. NOHMMAHUS LEHHOCTEH 370poBOro M  0Oe3omacHoro oOpas3a  JKU3HH,
HE00XO0IMMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXUYECKOMY
3/10pOBbIO;

. coOnrofeHusl TpaBuil 0e30MacHOro OOpalleHus C BEIIeCTBaMU B OBITY,
IIOBCEJHEBHOM KU3HHU U B TPYIOBOH JEATEIBHOCTH;

. NOHUMaHMS IEHHOCTH TPaBWI HWHAWBUIYAIbHOTO U  KOJUIEKTUBHOTO
0€3011aCHOTO TTOBEICHUS B CUTYAIUSX, YTPOKAIOIINX 30POBBIO M KU3HU JIFOCH;

. OCO3HAHMsI TOCIEACTBUA M HEMPUSATHS BPEIHBIX MPUBBIUEK (YNOTpeOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KypeHus);

5) TpyaoBOro BoCiMTAHMSA:

. KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIe10BaTeNbCKOM
JeSITEIbHOCTH, OOILIECTBEHHO OJIE3HOM, TBOPUECKOH U IPYTHX BUJAX JAESTEIbHOCTH;

. YCTaHOBKM Ha aKTHBHOE y4acTHE B PEUICHUM NPAKTHUUYECKUX 33]a4 COLUATbHON
HAINpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

. UHTEpeca K MPaKTHUECKOMY H3y4YeHHIO Mpodeccuil pazauyHOro poja, B TOM
YHClie HA OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUN 10 XUMUH;

. YBa)XXEHHUSI K TPYly, JTIOJSM TPyla U pe3yibTaTaM TPyAOBOM AEATEIbHOCTH;

. TOTOBHOCTH K OCO3HaHHOMY BBIOOPY  HMHAMBHIyaJIbHOM  TpaeKTopuu

oOpa3oBanus, Oyayiel mpodeccuu U peaau3aluu COOCTBEHHBIX KU3HEHHBIX TJIAHOB C yUYETOM
JTUYHOCTHBIX HHTEPECOB, CTOCOOHOCTEHN K XUMHUHU, HHTEPECOB U MOTPeOHOCTEH 00111ecTBa;

6) 3K0JI0rMYeCKOr0 BOCIIMTAHMS:

. HKOJIOTHUECKU IeJIeCO00Pa3HOr0 OTHOIIEHHs K NpUPOAE, KaK HCTOYHHUKY
CyILIECTBOBaHUS KU3HU Ha 3eMIIE;

. NOHMMaHMUs TJOO0AIBHOTO XapakTepa OSKOJOTWYECKHX MpoOJieM, BIUSHUS
9KOHOMHYECKHUX MTPOLIECCOB HAa COCTOSHUE MPUPOIHON U COLIMATIBHOM CpeJibl;

. 0CO3HAHMSI HEOOXOIMMOCTH HCIOJIB30BAHUS TOCTHIKECHUN XUMHHU JIJIS1 PEILICHHS
BOIPOCOB PAIlMOHAILHOTO IPUPOAONOIb30BAHNUS;



. AKTUBHOT'O HEMPUSTUS JECHCTBUH, MPUHOCIIIUX BPEll OKPY>KAIOIIEeH MPUPOTHOMN
cpede, yMEHUS NPOTHO3UPOBATh  HEONATONPHUSATHBIE  JKOJIOTMYECKHE  IOCIEICTBUS
IPEIITPUHUMAEMBIX JEHCTBUM U IPEIOTBPALATh HX;

. HaJIMYUS Pa3BUTOIO IKOJOTMYECKOTO MBIIIJIEHUS, YKOJIOTMUECKON KYJIbTYpBI,
OIbITa ACATEIBbHOCTH JKOJIOIMYECKOM HAIPABICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS MMHU B
MIO3HABATEIbHOM, KOMMYHHMKATUBHOW M COLMAIBHOM NPAKTUKE, CIIOCOOHOCTH M YMEHUS
AKTUBHO IIPOTUBOCTOATH UJCOJIOIHU XeMOpOoOuH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

. c(OpPMHUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON IPAKTHKWY;
. MOHUMAaHUA CTIEIU(PUKI XUMHUH KaK HayKH, OCO3HAHUS €€ PO B POPMUPOBAHUU

PaLMOHATILHOTO HAYYHOI'O MBIIIIEHUS, CO3aHUH 1IEJIOCTHOT'O MTPEICTABICHUS 00 OKpY KaoIeM
MHUpPE KaK O €IMHCTBE IPUPOJBI M YEIOBEKA, B IO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEU H
pelieHny IpodsIeM COXpaHEHUs IPUPOJAHOIO PABHOBECUS;

. yOeXIeHHOCTH B 0CO00H 3HAYMMOCTH XUMHUHM JJIi COBPEMEHHOM IUBHIIN3ALUY:
B €€ TyMaHUCTMYECKON HalpaBiIeHHOCTH M BaXXHOM poOJIM B CO3JaHUUM HOBOW 0Oa3bl
MaTepUaIbHOM  KYyJbTYpbl, pEIIEHUH IJ00ANbHbIX MpoOJeM YCTOWYMBOIO pPa3BUTHUS
YEJIOBEYECTBA — CBHIPHEBOM, IHEPreTUUYECKOM, MUILEBOM M HKOJIOTMYECKOM O€30MacHOCTH, B
pPa3sBUTHU MEAMLIMHBI, 00ECIIEYEHNN YCIOBUN YCIIEIIHOTO TPY/JIa ¥ KOJIOIMYECKH KOM(OpTHON
JKHU3HH KaKIIOro 4jeHa OOIIeCTBa;

. €CTECTBEHHO-HAaYyYHOU I'PAMOTHOCTHU: [IOHUMaHUS CYIIHOCTH METOZ0B [IO3HAHNU,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIIOJIB30BATh MOTyYaeMble 3HAHUS JIJIS
aHau3a U OOBSICHEHUS SIBJICHUH OKPYXKAIOIIEro MUpa M MPOUCXOMALIMX B HEM HU3MEHEHMH,
yMEHHs JefaTh OOOCHOBAHHbBIE 3aK/IIOUYEHHS HAa OCHOBE HAy4YHBIX (DAaKTOB M HMEIOIIMXCS
JIAHHBIX C LEJBIO ITOIYYEHUs JOCTOBEPHBIX BBIBOJIOB;

o CIIOCOOHOCTH CaMOCTOSATEIHLHO MCIIOJIH30BaTh XUMHUYSCKHE 3HAHUS AJId pCHICHUS
HpO6JICM B PCAJIIbHBIX KU3HCHHBIX CUTYallHUAX;

. HHTEPECA K IMO3HAHUIO U HCCHGHOB&TGHBCKOﬁ JCATCIIBHOCTH,

° T'OTOBHOCTH 151 CIIOCOOHOCTH K HCIIPEPBIBHOMY 06pa3OBaHI/IIO u

€caM000pa30BaHUI0, K aKTUBHOMY IOJIYYEHHUIO HOBBIX 3HaHMM 1O XMMHHU B COOTBETCTBHH C
KU3HEHHBIMH TOTPEOHOCTAMY;

. MHTEpeca K OCOOEHHOCTSIM TpyJa B pa3iM4YHbIX cdepax NpodeccHoHAIbHON
JESATEIIBHOCTH.

MeTanpeaMeTHbIe pPe3yJbTAThI

MeTtanpeaMeTHble pe3yJbTaThl OCBOEHUS yUeOHOro mpenMera «XHUMHsS» Ha YPOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

. 3HAUMMBIE TUTST (hopmupoBaHws MHPOBO33pEHUS 00y4Jaromuxcst
MEXIUCITUTUTNHAPHBIC (MEXKIIPEIMETHBIE) OOIIEHAYYHBIE TTOHSATHS, OTPAXKAIOIINE 1IETOCTHOCTD
HAYYHOW KapTHHBI MHpa W CHEIU(PUKY METOJ0B MO3HAHUS, HCIOIh3yEMbIX B €CTECTBEHHBIX
HayKax (MaTepwsi, BEIIeCTBO, YJHEPTHs, ABJICHHE, MPOIIECC, CUCTeMa, HAYIHBIA (PaKT, PUHITHUII,
TUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeI0OBaHNe, HaONI0IeHne, H3MEpEeHue,
HKCIIEPUMEHT U JIp.);

. yHUBEpcaJdbHbIe yueOHBIC JAelcTBUS (TO3HABATENbHBIE, KOMMYHHKATUBHBIC,
peryisaTHUBHBIC), obecmeunBarone (opmMupoBaHue (QYHKIIMOHAIHHOW TPAaMOTHOCTH U
COLIMATTLHOM KOMITETEHITMH 00YYarOIIHXCS;



. CHOCOOHOCTh 00YyYarOIIMXCsA UCIOJb30BaTh OCBOCHHBIE MEXIUCLMIIIIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHHMA W YHHBEpCaJbHbIe Yy4eOHBbIC JEHCTBHS B IIO3HABATEILHOW U
COLIMAJILHON ITPAKTHKE.

MeTaHpCZ[MeTHBIe PE3YIBTATEI OTPAXKAKT OBJIAJACHUC YHHUBEPCAIbHBIMU yLIe6HBIMI/I
MMO3HAaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA IICfICTBPISIMH.

OBJajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU 1€HCTBUAMM:
1) 6a30BbIe JIOTMUYECKHE AeHCTBHS:

. CaMOCTOSITENIbHO (POPMYIUPOBATh M aKTyalIU3UpOBaTh MPoOIeMy, BCECTOPOHHE
€€ paccMaTpUBaTh;

. ONpeAeNaTh UEeNU JeATeNbHOCTH, 3aJaBasi MapaMeTpbl M KPUTEPHUH HX
JIOCTH>KEHHS, COOTHOCUTH PE3YJIbTAThI ICSITEIIbHOCTH C TIOCTABJICHHBIMU LIETISIMU;

. UCIIONIb30BaTh MPH OCBOCHHHM 3HAHUI MpPUEMBbI JIOTUYECKOTO MBIIUICHUS —
BBIICJIATh XapaKTEepPHbIC MIPU3HAKU MOHITHI U yCTAHABIMBATh UX B3aUMOCBSI3b, UCIIOIB30BATh
COOTBETCTBYIOIINE MOHITUS ISl OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBIICHUI;

o BBIOMPATh OCHOBAHUSI M KPUTEPHUH JJIsI KIIACCU(PUKALIMK BEUICCTB U XUMHUYECKUX
pEaKIu;

. YCTaHABJIMBATH  NPUYUHHO-CIICICTBEHHBIE CBA3M  MEXKIY  HU3y4aeMbIMU
SIBIICHHUSIMU,

o CTPOUTHb JIOTUYECKUE DPACCYXKIEHUs (MHAYKTHUBHBIC, JEAYKTHUBHBIC, IO

aHAJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH M IPOTUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSX,
(bopMyIUPOBaTh BHIBOJIBI M 3aKJIIOUCHHUS;

. IIPUMEHATH B IIPOLIECCE IMO3HAHMS MCIOJIB3YyEMblEe B XMMHM CHUMBOJIMYECKHE
(3HaKOBBIE) MOJIETH, MPeoOpa3OBbIBaTh MOJENbHbIE MPEJICTaBICHUS — XUMUYECKUI 3HaK
(cuMBOI) BNIEMEHTa, XUMHUUecKas (hopMyJsia, ypaBHEHHE XUMUYECKOM peakuu — MpHu pelIeHuu
y‘I€6HBIX MMO3HABATCIbHBIX W MPAKTHYCCKUX 3ajJad, MNPUMCHATb HA3BAHHBIC MOJCJIbHBLIC
IIPEICTABIICHN Ul BBIABIICHUS XapaKTEPHBIX IIPU3HAKOB U3YYaEMBIX BEIIECTB U XUMHUYECKUX
peaKiui;

2) 6a3oBbIe HCCI€A0BaTEIbCKUE JIeliCTBUS:

. BIIQJICTh OCHOBAMH METOJOB HAy4YHOIO II03HAHWS BELIECTB U XUMHUYECKUX
peakui;
. (bopMyIMpOBATh LENIN U 33J]a4l UCCIIEI0BaHMsI, HCIIOJIb30BATh TOCTABICHHBIE U

CaMOCTOSITENIbHO C(OPMYJIHPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

. BJIaACTh HaBBIKaMH CaMOCTOATECIIBHOT'O IJIAaHUPOBAHUA U IIPOBCACHUA
YUEHHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HaOIIOaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIbHO TPOrHO3UPOBAaTh €ro pe3yibTar, (HOopMyIHpoBaTh OOOOLIEHHS U BBIBOJBI
OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3yJIbTATOB MCCIEIOBAHUS, COCTABISATh OOOCHOBAHHBIA OTYET
0 MPOJIeIaHHON paboTe;

. npuoOpeTaTh  ONBIT  YYEHHYECKOH  HCCIIeOBAaTENIbCKOM W MPOEKTHOM
ACATCIIBHOCTH, ITPOSABJIATH CIIOCOOHOCTHL U TOTOBHOCTH K CaMOCTOATCIIBHOMY ITOUCKY MCTOO0B
pEILIeHNs] TPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMUHbIX METOJ0OB IT0O3HAHUS;

3) pa6ora ¢ nungopmanmeii:

. OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX HH(POpMAIUH (HAYYHO-TIOMYJIsIpHAs
JUTEpaTypa XHMHUYECKOTO COZIEp)KaHUs, CIPaBOYHBIE TOCOOMS, pECypchl HHTEpHETA),



aHAIM3UPOBaTh WHGOPMAIMIO PA3IUYHBIX BHIOB W (OpM MpeAcCTaBlIeHUS, KPUTHUYECKU
OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

. (GopMyTHpOBaTH 3aMpOCHl U HPUMEHSATh PAa3IUYHBIE METOABI MPU TOMCKE U
orbope nHpopmManuu, HeOOXOIMMOH ISl BHITTIOTHEHUS YUeOHBIX 33a/1a4 ONPESIIEHHOTO THIIA;

. NpuoOpeTaTh ONBIT HCIOJB30BaHMSA HMH(OPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PA3TUYHBIX TIOUCKOBBIX CHCTEM;

. CaMOCTOSATENIFHO BHIOMPATh ONTUMAIIBHYIO (pOpMy IpeCTaBICHUS HHPOPMAIIH
(cxembl, rpaduKu, TUarpaMMBbl, TaOJIUILIBI, PUCYHKH U JIP.);

. UCTIONIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJCTBA MPH PadOTEe C XMMUYECKON

uH(poOpMaIlMel: MPUMEHATh MEXNpeaMeTHble ((pu3mdeckne W MaTeMaTHYeCKHE) 3HAKU H
CHUMBOJIBI, (hOopMyIIbI, a00OpeBUATYPBI, HOMEHKIIATYPY;

. UCIIONIb30BaTh M MPEoOpa3oBBIBATh  3HAKOBO-CHMBOJHMYECKHE  CPEIICTBA
HArJISITHOCTH.

OBJIaIIEHI/Ie YuuBepCadbHBIMU KOMMYHUKATUBHBIMHU I[EflCTBPIHMH:

. 3aJjaBaTh BOINPOCHI [0 CYLIECTBY OOCYXkJIaeMON TeMbl B XOJ€ Iuajiora W/WiH
JMICKYCCUH, BBICKAa3bIBaTh HWICH, (HOPMYIHPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHFHO
BBITOJIHEHMSI IPEAJIOKEHHOM 3a1a4H;

. BBICTYNIaThb C IPE3CHTALMEN pe3yJbTaTOB II03HABATEIBHOM JEATEIBHOCTH,
IIOJIyYEHHBIX CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAaMHM IIPU  BBINOJIHEHUH
XUMHUYECKOT'O 3KCIIEPUMEHTA, MPAKTUYECKON pabOoThl IO MCCIEI0BAHUIO CBOWCTB U3y4YaeMbIX
BEIIECTB, pealu3allMd y4eOHOro MpoeKTa, W (OPMYIMPOBATH BBIBOJBI IO pe3yJbTaTaM
MPOBEICHHBIX MCCIIEOBAHUIA MyTEM COTJIACOBAHMS TO3HMLMUH B X0/A€ OOCYXKIEHHs W oOMeHa
MHEHUSIMHU.

OBjaaaenue YHUBEPCAJIBHBIMU PEryJiISi THUBHBIMU JEeHCTBUSAIMM:

. CaMOCTOSITENIbHO IUIAHMPOBaThb M  OCYLIECTBIIATH CBOIO IIO3HABAaTEJbHYIO
JeSITebHOCTD, ONpeAessis ee LeNu U 3aJa4d, KOHTPOJIUPOBaTh U MO Mepe HEeOoOXOAUMOCTH
KOpPPEKTUpOBaTh NpelaraéMblii aNroOpuT™M JAEUCTBUM TpU BBINOJIHEHUU YYEOHBIX H
UCCIIeI0OBAaTEIbCKUX 3a/1a4, BbIOUpaTh Hanbosee 3(pPpeKTUBHBIN CIOCO0 UX pEelIeHHs C yYEeTOM
MOJIyY€HHUsI HOBBIX 3HAHUH O BEIIECTBAX U XUMUUECKHUX PEAKIIUIX;

. OCYLIECTBIIAATH CAMOKOHTPOJIb CBOEH AESATEIBbHOCTH HA OCHOBE CaMOAHaJIM3a U
CaMOOLEHKH.

Hpe)IMeTHbIe pe3yJabTaThl
10-i1 kaace
[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «OpraHndyeckasi XuMHUs OTPaKaroT:

. chOpMUPOBAHHOCTh  TPEJACTABICHUH O  XHUMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHONW KapTUHBI MHpA, POJIM XUMHUU B TO3HAHWUHU SIBJICHUN TPUPOJIBI, B
(GOpMUPOBAHUM MBIIUICHUS W KYJIbTYpPBHl JIMYHOCTH, €€ (YHKIMOHATBHOW TPaMOTHOCTH,
HEOOXOAMMOM ISl peIIeHUS MPAKTHISCKUX 3374249 U DKOJIOTHIECKH 00OCHOBAaHHOTO OTHOIICHHS
K CBOEMY 3JI0pPOBBIO U IIPUPOJIHON CPENE;

. BJIQJICHHE  CHCTEMOH  XMUMHUYECKMX  3HaHUH,  KOTOpas  BKIIIOYAeT:
OCHOBOTIOJIATAOIINE TOHITHS (XUMHYECKHI SJIEMEHT, aTOM, JJIEKTpOHHas 000JIoYKa aroma,
MOJIEKYJIa, BAJICHTHOCTb, JJIEKTPOOTPHUIIATEIbHOCTh, XUMUYECKas CBsI3b, CTPYKTYpHas popmyia
(pa3BepHyTas M COKpaIIeHHAs ), MOJIb, MOJISIPHAS Macca, MOJIIPHBIN 00bEM, YTIIEPOIHBIN CKEIIET,



GbyHKIIMOHAIbHAS TPYMIa, pajuKall, U30MEpUsl, U30MEPbl, TOMOJIOTUYECKUN DS, TOMOJOTH,
YTJIEBOI0OPOABI, KUCIOPOJ U a30TCOAEPIKALLUE COEIUHEHUSI, MOHOMED, IIOJIUMEDP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIDHBIE COEAMHEHMS); TEOPHUM U 3aKOHBI (T€OpUs CTPOCHHS
opranuueckux BemectB A.M. DbymiepoBa, 3aKOH COXpaHEHUSI MAacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMUECKUN S3BIK XHMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B
OCHOBE TIOHMMaHUs MPUYMHHOCTU M CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (paKTOIOTHYECKHEe
CBEIICHMSI O CBOICTBaX, COCTaBe, MOJYYEHUH W O€30MaCHOM HCIOJIb30BAaHUU BaXKHEHIINX
OpPraHUYECKUX BEUIECTB B OBITY M MPAKTHUYECKON JIEATEIILHOCTH YEIOBEKA,;

. c(OpMUPOBAHHOCTh YMEHHUH BBIABIATh XapaKTEpHbIE MPU3HAKU MOHATUH,
YCTaHABJIMBATh UX B3aUMOCBA3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATHUS IPU ONHUCAHUU
COCTaBa, CTPOCHUS U MPEBPALICHUI OPraHNnYeCKUX COeTUHEHU;

. c(OPMHPOBAHHOCTh YMEHHH HCIIONb30BaTh XHUMHUYECKYIO CHMBOJIMKY JUIS
COCTaBJICHUSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BepHYTOH, COKpalleHHOH) dopmyn
OpraHMYECKUX BEUIECTB U YPAaBHEHUN XMMHUYECKHUX PEaKLUi, N3r0TaBIMBaTh MOJIEIN MOJIEKYJI
OpPraHUYECKUX BEIIECTB VIS WUTIOCTPAIIMN UX XUMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHUS;

. c(OpMUPOBAHHOCTh YMEHUN YCTaHABIMBAaTh IPUHAMIEKHOCTh H3YyUEHHBIX
OpPraHMYECKHUX BEIECTB IO HX COCTaBy M CTPOEHHUIO K ONpEeAEICHHOMY Kiaccy/TpyIie
COCIMHEHU N (yryiieBogopo/pl, KHUCJIOPOJ 51 a30TcoepKaLIe COCIMHEHMUS,

BBICOKOMOJIEKYJIIPHBIE COETUHEHNS ), 1aBaTh UM Ha3BaHUs 10 CCTEMaTUYeCKON HOMEHKJIAType
(IUPAC), a takxe NpUBOJAUTH TPUBHAJIbHbIE HA3BAHUS OT/EIbHBIX OPraHUYECKUX BEIIECTB
(3TWiIeH, TpPONMWIEH, AaleTWIEH, OSTWIEHIJMKOb, TIJIULEepUH, (GEeHoN, (OopMaIbaerul,
aleTaibAeTHl, MypaBbUHAs KUCJIOTA, YKCYCHas KHUCIIOTA, OJICMHOBAs KHUCJIOTA, CTEApUHOBAS
KHCIIO0Ta, TII0K03a, (PpyKTO3a, Kpaxmai, HeJUIr0J103a, [IUIHIH);

. chOpMUPOBAHHOCTh YMEHHUS OMNPENEIATh BUIbI XUMHUYECKOHW CBS3HM B
OpPraHUYECKUX COSAMHEHUSX (OAMHAPHBIC U KPATHBIC);
. chOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKEHUS TEOPUU CTPOCHUS

opranndeckux BemiectB A.M. bByTiepoBa s 00bSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS MAaCChI BEIIECTB;

. c(OpMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3NUECKHE U
XMMHYECKHE CBOWCTBA THIWYHBIX TIPEACTABUTENCH pa3IMYHBIX KJIACCOB OPraHMYECKUX
BEIIECTB (MeTaH, 3TaH, 3TWIEH, NPONWIEH, aueTwieH, OyramaueH-1,3, merunOyraaueH-1,3,
OEH30I1, METaHOJ, 3TaHOJ, ITUJICHIJIMKOJb, TIIMIEPUH, (PEHOI, aleTalbIACTHI, MypaBbUHAs U
YKCYCHasi ~ KHMCJOTBI, TJIIOKO3a, KpaxMmal, LeJI0J03a, aMHUHOYKCYCHas  KHCIIOTa),
WITIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXAY HHMH YPaBHEHUSMH COOTBETCTBYIOIIMX
XMUMHUYECKHX PeaKkIil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hOpMYI;

. c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HCTOYHUKH YTIEBOIAOPOIHOTO
CBIPbsI (He(Th, MPUPOIHBIN a3, yroib), CHOCOOBI UX EPePadOTKU U MPAKTUYECKOE IPUMEHEHNE
MIPOYKTOB MEPEepadOTKH;

. c(OPMHPOBAHHOCTh YMEHHUN MPOBOJUTH BBIYUCICHHS IO XUMHYECKHM
ypaBHEHHSIM (Macchl, 00beMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WIJIM MPOIYKTA PEAKIHH TI0
U3BECTHBIM Macce, 00beMy, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM TNPOIYKTOB
peaxiumn);

. c(OpPMHPOBAHHOCTh YMEHHU BIIQJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/IaX
HAYYHOTO TIO3HaHUS, UCTIOIh3yEMbIX B XUMHH MPH U3YYCHUHU BEIIECTB U XUMUYECKHX SIBICHUI
(HabmoJieHne, W3MEPEHHUe, SKCIEPUMEHT, MOJAEIUPOBAHUE), MCIIONB30BaTh CHCTEMHBIE
XUMHYECKHE 3HAHWUSA JUIA TPUHITHAS PEIICHHH B KOHKPETHBIX JKU3HEHHBIX CHTYAaIUsX,
CBSI3aHHBIX C BEIECTBAMH U X IPUMEHEHHUEM;

. c(hOpMUPOBAHHOCTh YMEHUU COOJIIOAaTh MpaBUiia TOJIb30BAHUS XUMHUYECKOM
nocyoil U 1abopaTOpHBIM O0OPYJOBaHUEM, a TaKXKe IpaBUiIa OOpAIlIEeHUs C BEIIECTBAMHU B
COOTBETCTBUM C HHCTPYKLMSAMHU I10 BBIIIOJHEHUIO JTA0OPATOPHBIX XUMHUECKUX OIBITOB;

. c(OPMHPOBAHHOCTh YMEHHUH IJIAHUPOBAaTh W  BBINOJHATH XUMHUYECKHM
9KCHEPUMEHT (TIPEBPAIIEHUs] OPraHUYECKHX BELIECTB PU HArpeBaHMH, MOJyUYEHHE 3TUIIEHA U



U3YYEHHE €T0 CBOWCTB, KaUeCTBEHHBIE PEaKLMN OpraHMYeCKUX BELIECTB, JACHATypalus OelKOoB
IpU HArpeBaHWM, IIBETHHIC PEAKIIMM OEIKOB) B COOTBETCTBUU C TPABUJIAMH TEXHUKH
0e30MacHOCTH TpU OOpalleHHWH C BelleCTBaMM M J1a0OpaTOPHBIM  O0OpY/IOBAaHHUEM,
NPENCTABISITh  PE3yJIbTaThl XUMHUYECKOTO JKCIEpUMEHTa B ¢opMe 3alucH ypaBHEHUI
COOTBETCTBYIOIIUX peakluii U (OpMyJIMPOBATH BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

. c()OPMUPOBAHHOCTh ~YMEHUH KPUTHYECKH aHAJIM3UPOBATh XHMHYECKYIO
uH(pOpMalIMIO, TONYYaeMyl0 W3 pPa3HbIX HCTOYHHKOB (CpeAcTBa MaccoBOil uHopManuw,
UHTEPHET U JIp.);

. c(hOpMUPOBAHHOCTh YMEHUU coOroaaTh npaBuia 3KOJIOTUYECKH
[eJIeCO00Pa3HOr0 MOBEACHUS B OBITY U TPYAOBOM JIEATEIBHOCTH B LIEISIX COXPAHEHUS CBOETO
310POBbSl U OKPYKaroUIel MPUPOJHON CpeJibl, OCO3HABATh ONACHOCTh BO3ICHCTBUS HA >KUBBIC
OpPraHu3Mbl ONPEACICHHBIX OPraHUYECKHX BEIIECTB, NOHUMAs cmbicia mokasarens [IJIK,
MOSICHATH Ha MPUMepax CrocoObl YMEHbILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ACHCTBUS
Ha OPraHU3M YEJIOBEKA;

. JUIsE O0YyYarommxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBBSI: yMEHHE
MPUMEHATHh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/JAaX IO3HAHUSA BEIIECTB U XUMHYECKUX
SIBJICHUIA;

. JUTSI CIICTIBIX U CJIA0OBHISANIIUX OOYYAIOIINUXCS: YMEHUE UCITOJIB30BaTh Pelibe(hHO-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux Gpopmyt.

11-i kiaace

[IpenmerHbie pe3ynbTaThl OCBOCHUs Kypca «OOmIas W HEOpraHWYecKas XUMHSD
OTpPaXxaroT:

. c(OPMUPOBAHHOCTh ~ TPEACTABICHUH: O  XUMHUYECKOW  COCTaBISIOIIEH
€CTECTBEHHO-HAyYHOM KapTUHBl MHpA, POJIM XUMHUU B IO3HAaHUM SIBJICHUN IPUPOIBI, B
(GbOpMUPOBAHUN MBIIUICHUS U KYJIbTYpPHl JIMYHOCTH, €€ (YHKIMOHATBHOW TPaMOTHOCTH,
H€06XO}II/IMOI\/JI IJId pECIICHUS IMMPAKTUYCCKHX 3aJa4 U 9KOJIOTMYCCKU 000CHOBaHHOTO OTHOIIECHUS
K CBOEMY 3JIOPOBBIO U IPUPOJIHON CPENE;

. BJIAICHUC CUCTEMOM XUMHUYCCKUX 3H3HI/II>1, KOTOpas BKIJIFOYACT:
OCHOBOTIOJIATAOIINE MOHATHS (XMMHUYECKUN DJIEMEHT, aTOM, U30TOIl, S-, p-, d- 3IEKTPOHHbIE
opOuTamu  aToMOB, HWOH, MOJIEKyJia, MOJIb, MOJSIPHBIM  00BEM,  BaJ€HTHOCTD,
AIIEKTPOOTPHUIIATETILHOCTh, CTETMEHb OKHUCIEHHUS, XUMUYecKas CBs3b (KOBaJieHTHas, MOHHA,
MeTaJIJIMYecKas, BOJOPOJIHAs), KpHUCTANIMYEeCKas pELIeTKa, THUIMbl XWMUYECKUX peakuui,
pacTBOp, AJNEKTPOJUTHI, HEIJIEKTPOJIUTHI, SIEKTPOIMTHYECKAs AMCCOLUALNS, OKHUCIUTENb,
BOCCTAHOBUTECIIb, CKOPOCTbH XUMHYECKOH p€akuun, XUuMHUYICCKOC paBHOBGCI/Ie); TCOPHH U 3aKOHBI
(Teopus PIEKTPOIUTHUECKON AMCcoNManuu, nepuoandeckuii 3akon .M. MenneneeBa, 3aKkoH
COXPAaHCHUA MaCChl BCUICCTB, 3aKOH COXPAaHCHHA U MPEBPAIICHHUA SHEPIrUU MpU XUMHUUYCCKHUX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3BIK XUMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS,
JCXKalmue B OCHOBC IMOHUMMAHHA MPUYUMHHOCTH MW CHCTCMHOCTH XWUMHYCCKUX ﬂBHGHI/Iﬁ,
(dakToNOrMUeCKre CBEJCHHUS O CBOMCTBAX, COCTABE, MOTYYCHHH 1 0€30MaCHOM HCIIOJIb30BAHUH
BaKHEUIIINX HEOPTraHNYCCKUX BCIIECTB B 6I)ITy )51 HpaKTquCKOﬁ JACATCIIBHOCTHU YEJIOBEKaA,

. c(OpMUPOBAHHOCTh YMEHUH BBIABIATh XapaKTEpHbIE TMPU3HAKA TOHATHH,
YCTaHAaBJIMBATh WX B3aUMOCBA3b, HUCIIOJB30BATh COOTBETCTBYIOIIWEC IMOHATHA IMPU OIIHMCAHHU
HEOPTraHWYECKUX BEILIECTB U UX MPEBPALLECHU;

o c(hOpMUPOBAHHOCTh YMEHHUM WCIIOIH30BATh XUMHUYECKYIO CHUMBOJIUKY JIJISI
coctaBneHuss (GopMyNl BEIIECTB W YypaBHEHUH XHMHUYECKUX pEaKIUd, CHUCTEMaTHYECKYIO
Homenknatypy (IUPAC) u TpuBHManmbHbIE Ha3BaHUS OTACIBHBIX HEOPTraHWYECKUX BEIIECTB
(yrapHblii ra3, yriaeKkucIblil ra3, aMMHuak, raieHast i3BeCTh, HeralleHas U3BeCTh, TUThEBAsI CO/IA,
MIAPUT | 1Ip.);



. c(OpMUPOBAHHOCTh YMEHUU OMNPEIENATh BaJCHTHOCTh U CTEMEHb OKHUCICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHHUSX Pa3JIMYHOTO COCTaBa, BUJ XHUMHYECKOU CBS3HU
(xoBaJIeHTHAas, MIOHHAs, METaJNINYeCcKasi, BOJIOPOIHASA) B COCAUHEHUX, TUI KPUCTAIIINYECKOM
pEIIETKM KOHKPETHOTO BellecTBa (aTOMHAasi, MOJEKYJsIpHAs, HWOHHAs, MeTauIMdecKas),
XapakTep cpepl B BOJHBIX pacTBOpPaX HEOPraHUYECKUX COECAMHEHUN;

. c(hOpPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH IIPHHA]IC)KHOCTh HEOPTAaHHIECKUX
BEIIECTB M0 UX COCTaBYy K OINpeAeNIEHHOMY KJIacCy/TpyIe COeAUHEHH (MPOCThie BeulecTBa —
METaJIJIbl 1 HEMETAJUTbI, OKCHJIbI, OCHOBAHUSI, KUCIOTHI, aM()OTEPHBIC THAPOKCHUJIBI, COJIH);

. c(OpMHUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICI Mepuoanyeckoro 3akona J{. M.
MenneneeBa U JEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOUIYIO, OOBSICHUTECIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

. c(hOpPMUPOBAHHOCTh YMEHUI XapaKTEPU30BaTh AICKTPOHHOE CTPOSCHUE aTOMOB
XUMHUYECKHX 371eMeHTOB 1—4 nepruonos [leprnonnueckoii cucTeMbl XUMUUYECKUX 3J1IeMEeHTOB J[. 1.
MeHnpeneeBa, UCHONB3Ysl MOHATHS «S-, p-, d- DIIGKTPOHHBIC OPOUTAIINY, «IHEPIETHUCCKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHUYECKUX JJIEMEHTOB U HUX
COEIMHEHUH 10 epuoaam u rpynnam [lepuoanyeckoit cuctemMbl XUMUYECKHX di1eMeHToB [1.1.
Menpaeneena;

. c(OpMHPOBAHHOCTh YMEHHUH XapaKTEPU30BaTh (OMKUCHIBATh) OOLINE XUMUYECKUE
CBOMCTBA HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3U MEXJIYy HEOPraHMYEeCKUMHU BEHIECTBAMU C IIOMOIIBIO ypaBHEHUH
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUN;

. c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATh XUMUUYECKHE PEAKIUU 10
pa3IMYHBIM MpH3HAKaM (YUCIYy M COCTaBy pEarupyrollux BEIIEeCTB, TEIIOBOMY 3¢ deKTy
peaKiu, W3MEHEHHUIO CTENEHEH OKHUCIICHHS SJIEMEHTOB, OOpaTHMOCTH PEaKIUU, YYaCTHIO
KaTaiu3aTopa);

. c(hOopMUPOBAHHOCTh YMEHHI COCTABIISITH YPAaBHEHUS PEAKIINI Pa3IMYHBIX THIIOB,
MOJIHBIE U COKpAIllEeHHbIe ypaBHEHHUS PEaKIUil MOHHOTO OOMEHAa, yUWThIBasl YCJIOBUSA, MPH
KOTOPBIX 3TH PEAKIIMH UYT 10 KOHIIA;

. c(OpPMUPOBAHHOCTh ~ YMEHHUH  TMPOBOJUTH  PEAKIUHU, MOATBEPKAAIOIINE
KaueCTBEHHBIA COCTAB Pa3JIMUHBIX HEOPTaHUYECKHX BEUIECTB, PACIIO3HABATH OMBITHBIM MyTEM
MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

. chOpMUPOBAHHOCTh ~ YMEHHUH  pacKpbiBaTh  CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIUid TOCPEACTBOM COCTABIEHHUS DIEKTPOHHOTO OanmaHca 3TUX
peakui;

. c(OpMUPOBAHHOCTh YMEHHI OOBSICHATH 3aBHCHUMOCTH CKOPOCTH XMMHUYECKOMH
peakiu OT Pa3IuYHBIX (PAKTOPOB; XapakTep CMEMICHUS XHMHYECKOTO pPaBHOBECHS B
3aBUCHUMOCTH OT BHEIIHero Bo3neicTBus (mpuniun Jle Hlatense);

. c(hOpMUPOBAHHOCTh YMEHHUM XapaKTEPU30BaTh XHUMHUYECKHE TIPOIECCHI,
JeXale B OCHOBE IPOMBIIUICHHOTO TMOJYYEHUS CEpHOM KHUCIOTHI, aMMHaKa, a TaKke
c(hOpMUPOBAHHOCTh TPEACTABICHUN 00 OOIMMX HAYYHBIX TPHUHIUIAX M DKOJIOTHIYCCKUX
npo0biieMax XUMHUYIECKOTO MTPOU3BOJICTBA;

. c(hOpMUPOBAHHOCTh YMEHHH TMPOBOJUTH BBIYUCICHUS C HCIOJIb30BAHHEM
MOHSITHUST «MaccoBasi JOJs BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B IMpH
XUMUYECKUX PEaKIMsIX, MacChl BEIIECTBA WJIM O0BEMa Ta30B IO W3BECTHOMY KOJWYECTBY
BEIIECTBa, Macce WM 00BEMY OJHOTO U3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB, TETIOBOTO
abdexTa peaknmu HAa OCHOBE 3aKOHOB COXPAHEHMsI MAacCChl BEIIECTB, MPEBpAIICHUS W
COXpaHEHUs SHEPTUH;

. c(hOpMUPOBAHHOCTh YMEHUW COOJIIO/IAaTh MpaBUJIa TOJIb30BAHUS XUMUYECKOMN
nocynoil U 1abopaToOpHBIM O0OPYJOBAaHUEM, a TaKXKe IpaBUiIa OOpAIlIEHUs C BEIIECTBAMHU B
COOTBETCTBUU C UHCTPYKIMSIMHU I10 BBIIOJIHEHUIO Ja00PaTOPHBIX XUMHUUECKUX OIIBITOB;

. c(OPMUPOBAHHOCTh YMEHUW TUTAHUPOBATh U  BBHINONHATH XUMHUYECKUI
9KCIIEPUMEHT (pa3iio’KeHue MepOKCHia BOJOpOia B MPUCYTCTBUH KaTajau3aTopa, onpeaeiecHue



CpeZibl pacTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, BIUSHHUE PAa3IUYHBIX
($akTOpOB Ha CKOPOCTh XMMHYECKOW PEAKIMM, PEaKIUHd HOHHOTO OOMEHa, KaueCTBEHHBIC
peakuMu Ha cyibdar-, KapOOHaT- M XJIOPUA-aHHOHBI, Ha KAaTHMOH AaMMOHHSA, DELICHHE
AKCIEPUMEHTAJIbHBIX 3a7ad 1o TemaMm «Metamnsl» u «HemeTtannesl») B COOTBETCTBUM C
IpaBUIAMU TEXHUKU OE30IaCHOCTH IIpU OOpallleHMM ¢ BelleCTBaMH M J1a0OpaTOPHBIM
000pyI0OBaHUEM, TPEICTABIATh PE3YIbTaThl XUMHUYECKOTO IKCIEpUMEHTa B (hopMe 3ammcu
YPaBHEHUH COOTBETCTBYIOIMX peakuuidi U (HopMyaupoBaTh BBIBOJbl Ha OCHOBE 3THUX
pE3yJIbTaTOB;

. COPMHUPOBAHHOCTE ~YMEHMH KPUTUYECKH AHAIU3MPOBATH XUMHUECKYIO
UHPOPMALIMIO, TOJyYaeMyI0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBa MAacCOBOW KOMMYHMKAIIWH,
WHTEPHET | JIp.);

. c(OPMHPOBAHHOCT  YMEHH coOnroaaTh IpaBWja  SKOJIOTMUYECKU
11eJ1ecO00Pa3HOro MOBEACHUS B OBITY U TPYAOBOM AEATENBHOCTH B LIEISIX COXPAHEHUS CBOETO
3/10pOBbs U OKpY’Karolllell MPUPOAHON Cpesibl, 0CO3HABaTh ONIACHOCTh BO3/IEUCTBUS HA JKUBBIE
OpraHu3Mbl OIPE/EICHHBIX BellecTB, HoHuMass cMblcn mnokasartens IIJIK, mnoscHsaTe Ha
npuMepax crocoObl YMEHBIIEHHUS U MPEIOTBPALIEHHS X BPEJHOTO BO3/AEUCTBUS HA OPraHU3M
4eJI0BEKa;

. Uil 00yYaromuXcs € OrPAaHUYEHHBIMH BO3MOXKHOCTSMH 37I0POBBSI: yMEHHE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIIHBIX METO/AaX IMO3HAHUS BELIECTB M XMMHUYECKHX
SIBIICHHI;

. JUIS CIIENBIX U CIa00BUAALIMX O0YYAIOUIUXCS: YMEHHE UCII0JIb30BaTh pelibehHO-
TOYEYHYIO cucTeMy 00o3HaueHuit JI. bpaiins ans 3anucu xumudyeckux popmyii.

Ilepeyensb (koaudukaTop) pacnpenaeeHHbIX MO KJIaccaM MPoBepsieMbIX
TpedoBanuii K pesyjabratam QOOII COO u 3/1eMeHTOB COJiepPKAHUS 110 XUMUHU

10-ii KJIACC

IIposepsiembie TpeGoBaHus K pesyabraram ocsoenus OOII

Kon
nposepsieMoro|lIposepsiemble npeaMeTHbIe pe3yabTaThbl ocBoeHust OOIl COO
pe3yJbTara

1 TeOpeTI/IquKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHUHU

ChopMupoBaHHOCTh ~ MpPEJCTABIEHUM O  XUMMYECKOW  COCTaBJISAIOLICH
eCTeCTBeHHOHaquOﬁ KapTUHBI MHpaA, POJIM XUMHUHW B IMO3HAHHU SIBIICHUH
opupozbl, B (OPMHUPOBAHMM MBIIIJIEHUS M KYJbTYyphl JIMYHOCTH, €€
(GYHKIIMOHAJIBLHOW TPaMOTHOCTH, HEOOXOJUMOW JUIsl pelIeHUs] MPAaKTHUECKUX
3aa4 M HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHMS K CBOEMY 3[I0POBBIO U
IIPUPOJHON cpene

1.1

Brnanenune  cucremMoil = XMMHMYECKHMX  3HAHUW,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArat0IINE TIOHSATHUSA (Monexyna, BAJICHTHOCTb,
AJIEKTPOOTPHUIATEIFHOCTh, CTEMEHb OKWCJICHUS, XUMHYECKas CBS3b, MOJb,
MOJISIpHAsl Macca, MOJISIPHBIA O0O0BEM, YTIIEPOIHBINA CKeleT, (QyHKIMOHATbHAS
TpyIa, pagdKall, W30MEpHs, HW30MEpbl, TOMOJOTHYECKUA Ps, TOMOJOTH,
YTIEBOIOPOABI, KUCIOPOA- U a30TCOJACPIKAIINE COCIUHEHUs, OMOIOTHYECKU
aKTHBHBIC BemiecTBa (YIJICBOIBI, JKUPBI, OEJIKH), MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHHS); TEOPUU U 3aKOHBI
(Teopusi XUMHYECKOTO CTPOCHHSI OopraHudeckux BemecTtB A.M. Bytinepora),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XUMHH, (DAKTOIOTHYECKHE CBEICHUS O

1.2




CBOMCTBAax, COCTaBe, MOJYYEHUH W OE30MacCHOM HCIOJb30BAaHUU BaKHEHIITHX
HEOPTraHMYECKUX W OPraHUYeCKHX BEHIECTB B OBITY W IPAKTHYECKON
JIeITCIIbHOCTH YCIIOBEKA

1.3

CdopMUpOBaHHOCTh YMEHUH BBISBISATh XapaKTepHbIE MPU3HAKU MOHSITHIA,
YCTaHABIMBATh HUX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOUIUE MOHSITHS
IIPU OMMCAHUU COCTaBa, CTPOSHUS U MPEBpAIllEeHU OPraHUYECKUX COSTUHEHUN

1.4

c()OPMHUPOBAHHOCTh YMEHUH WCIOIb30BaTh XUMHUYECKYI) CHMBOJHUKY JIJIst
COCTaBJICHUSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyll OpraHMYECKMX BEHICCTB H YPAaBHCHUH XWMHUYECKUX pEaKIUH,
M3TrOTaBIMBATHh MOJEIIA MOJIEKYJI OPraHUYECKUX BEIIECTB JIsl WILTIOCTPALUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopMupoBaHHOCTH YMEHHI YCTaHABIMBATH NPUHAIICKHOCTh HW3yUEHHBIX
OpPraHUYECKUX BEIECTB [0 MX COCTABY M CTPOEHUIO K OINpeNIeIEHHOMY Kiaccy
(rpynme) coenuHeHUi (YIJIEBOJOPOJbI, KHUCIOPOJ U  a30TCOAEpKAIUe
COEJIMHEHUS, BBICOKOMOJEKYJISIPHbIE COEAMHEHUs), JaBaTh UM Ha3BaHUs I10
cucremarnueckoit Homenkiarype (IUPAC)

1.5

ChopMUpOBAaHHOCTE YMEHHUS ONPEICISITh BUIB XHMHUYECKOW CBSI3H B
OpPraHUYECKUX COSAMHEHUSIX (OJMHAPHBIE U KpaTHbIE)

1.6

ChopMupoBaHHOCTH YMEHMSI TNPUMEHATH: IOJOXKEHHUS TEOPUH CTPOCHMS
OPraHU4eCKUX BEILIECTB AM. byrneposa TS OOBSICHEHUS
3aBHCHUMOCTH CBOWCTB BEILECTB OT UX COCTAaBa U CTPOECHMS; 3aKOH COXPaHEHUs
MAaccChl BEIIECTB

VYrunesopopoasl. Kucinopoacoaepxamue M a30TCOAEPKAIUE OPraHUUECKHE
COEIMHEHUS. BBICOKOMOJIEKYISIPHBIE COEAMHEHUS

2.1

ChopMHUpPOBAaHHOCTh YMEHHMI NMPUBOAUTH TPUBUATIBHBIE HAa3BAaHUS OTACIBHBIX
OpPTaHMYECKUX BEIIECTB (OTWJICH, TMPOMUIIEH, AalleTUJICH, OSTUJICHIJIHKOIb,
rLepuH, (eHon, ¢GopManbaeru, aleTanbleru]l, MypaBbHHAs KHCIIOTA,
YKCyCHasl KHCJOTa, OJIEMHOBAas KHCIOTa, CTEApMHOBAas KHUCIIOTa, TIIOKO3a,
bpyKTO3a, Kpaxmal, 1eJUT0I03a, TITUIUH)
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ChopMHUpPOBAaHHOCTH YMEHUHN XapaKTEPU30BaTh COCTaB, CTPOCHUE, (PU3NUECKHE
U XUMUYECKHE CBOMCTBA TUIWYHBIX MPEACTABUTENECH pPA3JIMUYHBIX KJIaCCOB
OpTraHWYECKUX BEIIECTB (METaH, 3TaH, ’TUJICH, TPOIUJICH, alleTHIICH, OyTaaueH-
1,3, metunOytanueH-1,3, 6eH301, METaHOJ, TAHOJ, TUIICHTIIUKOb, TITUIEPUH,
dbeHoun, aneranpaerua, MypaBbUHAas U YKCYCHAasl KUCJIOTHI, TJIIOK03a, KpaxMmal,
[EJUTI0N03a, AMUHOYKCYCHAsI KUCIIOTA)

2.3

CdopMUpOBaHHOCTh YMEHHUS HWILTIOCTPUPOBATh M€HETHUYECKYIO CBSI3b MEXKIY
TUIAYHBIMU IIPEJACTAaBUTEISAMU PA3IMYHBIX KJIACCOB OPraHUYECKUX BEILECTB
YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKUHUHW C HCIOJIb30BaHHEM

CTPYKTYPHBIX (hOpMyJT

2.4

CdopMUpOBaHHOCTh YMEHUS XapaKTepPU30BaTh MCTOUYHUKHU YTIEBOJIOPOIHOTO
ChIpbsi (HedTh, TPHUPOAHBIM Ta3, Yroyib), CIOCOOBI WX TEPepadOTKU W
MPAKTUYECKOEe MPUMEHEHHUE MPOIYKTOB MepepadoTKu

XUMHS U KU3Hb. PacuyéThl

3.1

CdopMupoBaHHOCTH YMEHUH BIAJETh CUCTEMOM 3HAHU 00 OCHOBHBIX METOAAaX
Hay4YHOI'O0 IIO3HAHMS, HMCHOJb3YyEMbIX B XMMHHM NpPHU H3YyYEHUH BEIIECTB H




XUMHUYECKHX  SIBJICHHM (nabmronenue, U3MepeHue, 9KCIIEPUMEHT,
MOJICIMPOBAHUE), HCIIOJIb30BATh CUCTEMHBIE XUMHUYECKUE 3HAHUS JJIs
INPUHITHUS PELICHUN B KOHKPETHBIX >KM3HEHHBIX CHUTYyalUsX, CBSA3aHHBIX C
BEILECTBAMH U X IPUMEHEHUEM

3.2

CdopMupoBaHHOCTh YMEHUH COOIIOATh MPABHUIIA MOTH30BAHUS XUMHUECKON
nocyioi U 1abopaTOpHBIM 00OPYOBaHUEM, a TAKXKE MpaBHUia OOPALICHUS C
BEIIIECTBAMH B COOTBETCTBHH C HHCTPYKIIMSIMH TI0 BHIMIOJTHECHHUIO J1a00paTOPHBIX
XUMHYECKHX OIBITOB
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ChopMupoBaHHOCTH yMEHHH IUTAHUPOBAaTh M BBHIMOJHATH XUMHYECKHHA
9KCHEPUMEHT (IPEBpAlLleHUs OpPraHWYEeCKUX BELIECTB IIPU HarpeBaHUHU,
[IOJlyY€HUE OSTWIEHAa U H3YUYEHHE €ro CBOWCTB, KAYECTBEHHBIE pPEAKLUU
OpPraHMYECKHUX BEIECTB, JeHAaTypalus OelKOB IpU HarpeBaHUM, LBETHbIE
peakuuy O€IKOB) B COOTBETCTBHM C NpaBUJIAMHM TEXHHUKH O€30MACHOCTH IPU
oOpalleHny ¢ BellecTBaMU U Ja0OpaTOPHBIM 00OPYJIOBAaHUEM; IPEICTABIATH
pe3yabTaThl XMMHUYECKOTO OJKCIepUMEeHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOIIUX peakiuii U (HOpMyIupoBaTh BBIBOJBI HA OCHOBE 3THUX
pe3yJIbTaToB
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ChopMUpOBaHHOCTE YMEHHH TIPOBOJHUTH BBIYHCICHUS TI0 XHMHUYCCKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA HIIM IPOAYKTa
peaKIu MO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOIHBIX
BEIIECTB UJIU MPOAYKTOB PEAKIIUN)

3.5

ChopMupoBaHHOCT YMEHMH KPUTUYECKM aAHAJIU3UPOBATh XUMHUYECKYIO
MH(pOpPMaLIMIO, TOJIy4aeMyl U3 pa3HbIX HCTOYHUKOB (CpeICcTBa MacCOBOM
uHpopManuu, cetb IHTEepHET U Apyrue)

3.6

ChopMupoBaHHOCT, ~ yMEHMH  coOmoAaTh  MpaBUia  3KOJOTMYECKH
1eJ1eco00pa3HOro MoBeleHUs] B OBITY M TPYAOBOM MAEATENbHOCTH B IIENAX
COXPAHEHHUS CBOETO 3I0POBbS M OKPYXKAKOUIEH IIPUPOJHON CPEIbl, OCO3HABATH
OIACHOCTb BO3ACHCTBUS Ha KUBBIC OPTAaHU3MBI ONPEACIEHHBIX OPIraHUYECKUX
BellecTB, MNOHMMast cMbicn mnokazatens I[IJIK (mpepensHO gomycTUMOM
KOHIIGHTPAllMM), TMOSCHATh Ha MpPHUMEpax CHocoObl yMEHBIICHUS H
IIPEAOTBPALIEHUS UX BPEIHOIO BO3IEUCTBUS HA OPraHU3M YEIOBEKa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

Kon IIpoBepsieMble 3J1€eMEHTHI COIEPKAHUS
1 TeopeTrnyueckre OCHOBBI OPraHMYECKON XUMHUU
[Ipeamer oprannyeckoi XuMuU: €€ BO3ZHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
1.1 MOJIyYEHUN HOBBIX BEIECTB U MAaTE€pUAIOB. Te€OpHsi CTPOEHUS OPraHUYECKUX
coequHennit A.M. ByTtiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS
CtpyKkTypHBIE hopMyITBI OpPTaHUYECKUX BEIIECTB. ["'omomnorus,
1.2 n3omepus. XUMHUYECKasi CBSI3b B OPraHUYECKUX COCITUHEHUSIX — OAUHAPHbBIE U
KpaTHble CBs3H. [IpencraBnenne o KkiaacCu(pUKAIUN OPTaHUIECKUX BEIIECTB
Homenkmatypa ~ opraHMyeckumxX  COCIMHEHHH  (CHCTEMaTW4eckas) U
1.3 TPUBUAJIbHBIC HAa3BaHUS BAKHEHIINX MPEICTaBUTENICH KJIACCOB OPraHUYECKUX

BEILIECTB




YrieBoaopoibl

2.1

AJKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKUU psia. MetaH W 3TaH -
MPOCTEUIINE MPEICTABUTENN ATKAHOB: (PU3MYECKHE U XMMHUYECKHE CBOICTBA
(peakuuu 3aMeUIeHUS] W TOPEHHS), HAXOXJACHHWE B NpUpOJE, MOJIydYeHHE U
IIPUMEHEHNE
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AJKeHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUM Psii. DTHIECH U NPOINUJICH —
MPOCTEUIINE MPEICTABUTENN ATKEHOB: (PU3MYECKHE U XMMHUYECKHE CBOICTBA
(peakuuu TUIPUPOBAHUS, TaJOTCHUPOBAHUSA, TUApATALUU, OKHUCIEHHUS U
IIOJINMEPU3ALIH ), IOJyUYEHUE U IPUMEHEHHE

2.3

Anxanuensl: Oyraauen-1,3 u mermnOyraaumeH-1,3: cTpoeHue, BaKHEHIINe
XMMHUYECKHE  CBOMCTBa  (peakuust  IOJUMEPU3ALUH). [Tony4yenue
CUHTETHYECKOTO KayuyKa 1 pe3UHbI
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AJIKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHUS, TOMOJIOTHYECKUM psil. ALIETUIIEH —
IPOCTEHIIMHA MpPEICTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (u3nueckue U
XUMHUYECKHE CBOMCTBa  (peakiuu TUAPUPOBAHHUSA, TaJOr€HUPOBAHUS,
THJIpaTaliy, TOPEHUs), HOTyYeHUE U IPUMEHEHHE

2.5

ApeHLI. benzomn: COoCTaB, CTPOCHHUC, q)HSquCKI/IC 1 XHMHUYECKHE CBOMCTBA
(peaKIII/II/I TaJIOrCHUPOBAHUA H HHTpOBaHI/IH), MMOJIy4YCHHUEC W IPHUMCHCHUC.
TOJ'IYOJ'IZ CcoCTaB, CTPOCHHUC, (1)I/ISI/I‘IGCKI/IC U XUMHYECKHE CBOMCTBA (peaKHI/II/I
raJIOrcHUpOBaHud 1 HI/ITpOBaHI/IH), MOJIYy4YCHHUEC U IMPUMCHCHHUC. TOKCHUYHOCTH
ApCHOB. I'eneTnueckas CBS3b MCKAY YIVICBOAOPOAaMH, IMPUHAMIICKAIIUMHU K
Pa3JIMYHBIM Ki1acCcaM

2.6

[IpupoaHble HCTOYHMKM YIJIEBOJOpPOJOB. IIpuposaHBI Ta3 M MOIMyTHBIE
He(TsaHble ra3bl. HegTs u €€ npoucxoxaenue. CriocoObl nepepaboTKu HEPTH:
NEePEroHKa, KPEeKUHI (TepMUUYECKHM, KaTanuTHueckuil), nmupoiaus. ITpoayKkTs
nepepaboTku HEePTU, UX NPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.
KaMeHHBIH yronb 1 NpoayKThl €ro nepepadoTKu

KchoponconepmamHe OpraHn4eCKuC COCAUHCHUA

3.1

IIpenenpHble OQHOATOMHBIE CHOUPTHL. MeETaHOI M JITaHON: CTPOEHUE,
¢uznueckne M XMMHUYECKHME  CBOMicTBa  (peakuMu C  aKTUBHBIMU
MeTaJulaMH, FaJIoTeHOBOIOPO/IaMU, TOpEeHHe), NpuMeHeHue. BopopoaHbie
CBA3M MEXAY MOJIEKYJIaMH CHUPTOB. [IefiCTBHE MeTaHOoja M 3TAaHOJAa Ha
OpPraHMU3M 4YeJIOBE€Ka. MHOTrOAaTOMHBIE CHUPTHI. DTUJIEHIIIMKOJb U TIIMLEPHUH:
cTpoeHHe, (GU3NYECKHe M XHUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO
LIEJIOYHBIMU METAJUIAMH, KAUECTBEHHAs PEaKkysi HA MHOTOaTOMHBIE CIIUPTHI).
JleficTBre Ha opraHu3Mm 4enoBeka. [I[puMeHeHne rnieprHa U STUIEHTIIUKOISA
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@DeHol: CTPOEHUE MOJICKYJbl, (HU3UYECKHe U XUMHUYECKHE CBOICTBA.
Toxcuunocth penomna. [Ipumenenue henomna

3.3

Anpaeruapl U KeTOHbI. DOpMabIeru, alleTaabIeTH I: CTPOCHUE, (PU3HUECKIE
U XUMHYECKHE CBOHCTBA (peakluuWud OKUCICHHS M BOCCTaHOBIICHUS,
Ka4ueCTBCHHBIC PEAKIINH ), TTOJTyICHUE U IPUMECHEHHUE

3.4

OAHOOCHOBHBIE TpeeNIbHbIE KapOOHOBBIE KUCIOTH. MypaBbuHas U YKCyCHasI
KHUCJIOTBI: CTpOEHHE, (PU3HUUECKUE U XUMHUECKUE CBOWMCTBA (CBOWCTBA, O0IIHe
U KJacca KHUCIOT, peaklus 3Tepu(uKalnuu), MOJyYeHHEe U NPUMEHEHHUE.




CTeapI/IHOBaH 1 OJICMHOBAas KHUCJIOTHBI KaK NPEACTAaBUTCIIN BbICIIINUX Kap6OHOBBIX
KHUCIOT. Mbljla KaK COJIM BBICIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC JeiicTBHe

3.5

CrnosxHbie 2UPHI KaK TPOU3BOAHBIEC KAPOOHOBBIX KUCIOT. [ MAPOIU3 CII0KHBIX
a¢upos. XKupsl. ['uaponms xupos. [Ipumenenne xupoB. buonorudeckas poJib
KHUPOB

3.6

VYraeBojpl: coCTaB, KIacCU(pUKALMS YIII€BOA0B (MOHO-, 1U- U ITOJIMCAXaPU/IbI).
I'moko3a — mpocTelmMii MOHOCAaXapua: OCOOCHHOCTH CTPOEHUSI MOJIEKYJIBI,
¢busnyeckue M XHMMHUYECKHE CBOICTBA (B3aMMOJAEHCTBHE C T'MIPOKCHUIOM
meau(Il), okucinenme aMMuayHbIM  pacTBOpoM  okcuga  cepedpa(l),
BOCCTaHOBJICHHE, OPO’KEHUE IIIOKO03bI), HAX0XKIEHUE B IIPUPO/IE, IPUMEHEHHE,
ouonorudeckast poib. @otocuHTe3. pyKTO3a Kak U30Mep TIoKo3bl. Kpaxman
U 1IeJUTI0JI03a KaK IPUPOAHbIe nosuMepbl. CTpoeHue Kpaxmasa U LEeJUTI0I03bI.
dusznueckue U XMMHUYECKHE CBOMCTBA KpaxMmajia (THIPOJIU3, KaueCTBEHHas
peakiust ¢ MOJ0M)

ASOTCOI[ep)KaH_II/Ie OpraHu4YCCKHUC COCAMHCHUA

4.1

AMUHOKHUCIIOTHI Kak aMOoTepHbIe OpraHndeckue coequHenus. dusnueckue u
XUMUYECKUE CBOMCTBA aMUHOKUCIIOT (Ha MpuUMepe riauiuHa). buonorudeckoe
3HaYE€HUE aMUHOKUCIOT. [lenTu sl

4.2

benku kak HpUPOIHBIE BBICOKOMOJEKYJSpHBIE coeauHeHus. llepsBuuHasd,
BTOpUYHAs M TpPETUYHas CTpPyKTypa OenkoB. XHMHUYECKHE CBOMCTBA
O€JIKOB: TUAPOJIN3, ICHATYpallMsl, KaUeCTBEHHbIE PEaKIMK Ha OeJIKU

BrIcOKOMONEKYIISIpHBIE COETMHEHUS

5.1

OCHOBHBIE MOHATUSA XUMMU BBICOKOMOJICKYJIAPHBIX COG}II/IHGHI/Iﬁi MOHOMED,
noJmmep, CTPYKTYpPHOC 3BCHO, CTCIICHDb MoJIMMepuru3alium, CpeaHgA
MOJICKYJISIpHad Macca. OcHOBHBIE MCTOABI CHHTE3a BBICOKOMOJICKYJISAPHBIX
COG,[[I/IHGHI/Iﬁ - NoJIMMEpHU3aluAa U NOJIUKOHACHCAINA

5.2

9KCHepI/IMCHTaJ'H>HBI€ METOJAbl M3YUCHUA BCIICCTB U HUX npeBpameHHﬁ:
O3HAaKOMJICHUE C 06p33HaMI/I MNpUPOJHBIX MW HCKYCCTBCHHBLIX BOJIOKOH,
IjracTMacc, KayayKoB. HonyquI/Ie CUHTCTUYCCKOI'O KayuyKa U PE3UHbI

11-i1 KITACC

IIpoBepsiemble TpeOOBaHus K pe3yjbTaTam ocBoenusi OOII

Kona
nposepsieMoro ([IpoBepsiemblie npeaMeTHbIE pe3yabTaThl ocBoeHust OOII COO
pe3yjabTarTa
1 Teopernyeckre OCHOBBI XUMHUH
Bnagenue cucteMol  XMMUYECKMX  3HAHWW, KOTOpas  BKIIKOYAET:
OCHOBOTOJIAraonue MOHATUS (XUMHYECKUN DJIEMEHT, aTOM, JJIEKTPOHHAas
o0oouka atoma, s-, p-, d-3JIeKTpOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJIa,
1.1 BAJIGHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKHCIICHHS, XUMUYECKas

CB$I3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, KpUCTAJITMYECKAs PEIIETKA,
TUIBl XUMHYECKUX PEAKIUN (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE, 3K30- U
SHAOTEPMHUUYECKHE, PEAKIMM HOHHOTO OOMEHa), pacTBOp, 3JIEKTPOJIUTHI,




HEDJICKTPOJIUTHI, ANEKTPOTUTHUECKAS JIACCOLHAITHS, OKHCJINTCIb,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKON PEAKIIUU, XMMUYECKOE PABHOBECHE);
TEOPUHM ¥ 3aKOHBI  (TeOpHsl  DJIEKTPOJIMTHYECKOM  JUCCOIHAIUH,
[lepuonnueckuit 3axkon .M. MenpeneeBa, 3aKOH COXpaHEHHUS MaccChl),
3aKOHOMEPHOCTH, CAMBOJIMYECKUH S3BIK XUMHH, (PAKTOIOTHISCKHUE CBEICHUS
0 CBOMCTBAX, COCTaBe, NOJYyUYECHUH U O€30IMaCHOM UCTIOIH30BaHUHU BAKHEHIIINX
HEOPTraHUYECKHMX BEIIECTB B OBITY U MPAKTHYECCKOM JIEATETLHOCTH YEJIOBEKA

1.2

ChopmupoBaHHOCTH ~ YMEHUH  BBIBIATH  XapaKTepHble  MPU3HAKU U
B3aUMOCBSA3b M3YUYCHHBIX MOHSATUN, MPUMEHITh COOTBETCTBYIOLIUE TMOHSTHS
[P OINHUCAHUU CTPOEHUS U CBOMCTB HEOPraHMYECKHX BEIIECTB U HUX
MpEBpAIICHUI; BBISABISATH B3aUMOCBS3b XUMHUYECKUX 3HAHUM C MOHATUSIMHU U
MIPE/ICTAaBICHUSIMH IPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB

1.3

BJIaI[eHI/Ie OCHOBHBIMM MCTOAAMH HAYYHOI'O TIIO3HAHWA BCIICCTB U
XMMHUYECKHX  SIBIICHWH  (HAONIOJCHHME,  W3MEPEHUE,  DKCIICPUMEHT,
MOJICJIUPOBAHNE)

1.4

CpopMUpOBaHHOCTH YMEHHI ONPENETATh BaICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX DJJIEMEHTOB B COCOUHEHHUSX pa3jIM4YHOTO COCTaBa, BUJ
XUMUYECKON CBSI3M (KOBaJCHTHAs, MOHHAs, METAJUIMUECKasi, BOJOPOIHAs) B
COCIMHEHUSIX, TUIl KPHUCTAUNIMYECKOW PEIMETKH KOHKPETHOTO BEILIECTBa
(aToMHast, MOJIEKYJISIpHAS, HOHHASI, METAJTNYECKAs )

1.5

ChopMHpOBaHHOCTE YMEHMM OIpENeisTh XapakTep Cpeabl B  BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

1.6

CchopMupoBaHHOCTh YMEHHS KJIAaCCU(DUIMPOBATh XUMHUYECKUE PEAKIHH IO
pa3aMyYHBIM TpU3HAaKaM (YUCIy M COCTaBy pearupyroluX BEIIECTB,
TeroBoMy 3((PeKTy peakiuy, N3MEHEHHIO CTEeNIeHEeNH OKHCIICHHS 3JIEMEHTOB,
00paTUMOCTH PEeaKIMU, YIaCTHIO KaTaau3aTopa)

1.7

CchopMupoBaHHOCTh YMEHHUH COCTaBIATh YpaBHEHMs PEAKLUN pa3iIMyHBIX
TUIIOB, TOJIHBIE U COKpalIEHHbIE YpaBHEHHsS peakUuil HOHHOTO OOMeHa,
YUUTBIBAs YCIOBHs, IPU KOTOPBIX ATH pPEAKLUU UAYT 10 KOHIA

1.8

C(i)OpMHpOBaHHOCTB YMCHPIﬁ NpoBOAWUTL PCaKIMH, J[MOATBCPKAAOUINC
Ka4yeCTBEHHEIM COCTaB PA3JIMYHBIX HEOPTAHNUYCCKUX BCIUICCTB, PACIIO3HABATH
OIIBITHBIM HyTéM HOHBI, TMPUCYTCTBYIOIIIUC B BOAHLBIX PpaCTBOpaAxX
HCOPraHNYCCKUX BCIICCTB

1.9

CdopmupoBaHHOCTH YMEHUU pacKpbIBaTh CYIIHOCTb
OKHUCJINTEIbHOBOCCTAHOBUTENBHBIX PEAKIUI IOCPEACTBOM COCTaBJIECHUS
AJIEKTPOHHOTO OajaHca 3THX PeaKIni

1.10

CchopMupoBaHHOCTb YMEHHI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKuuu oT pa3IuyHbIX PaKTOPOB

1.11

CpopMUpPOBAaHHOCTh YMEHUN OOBSICHATH XapakTep CMEMICHUS XUMHUYECKOTO
paBHOBECHs] B 3aBHCHMOCTH OT BHEIIHEro Bo3aeiicTBus (mpuHiun Jle
[Tarense)

OO6m1ast 1 HeOpraHUYECKask XUMUS

2.1

CdopMHUpOBaHHOCTH YMEHUH pacKpbIBaTh cMbIca [lepmomnueckoro 3akoHa
JAN. MenneneeBa W JEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOLLYIO,
OOBSCHHUTEIbHYIO U TPOTHOCTHYECKYIO (DYHKITHH
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ChopMHUpPOBAaHHOCT, yMEHHUH XapaKTEpHU30BaTh AJICKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKUX 3JeMeHTOB 1—4 mepuonoB llepuomnyeckoi cuctemsl
xuMHuueckux anemeHToB JI.M. MenaeneeBa, ucnosb3ysl NOHATUS «S-, p-, d-
JNEKTPOHHBIC  OPOUTANINY»,  «IHEPreTHUECKUE  yPOBHU»,  OOBSACHATH
3aKOHOMEPHOCTH HW3MEHEHHMS CBOMCTB XHMMHUYECKMX JJIEMEHTOB M HX
COCIMHEHM 110 ITepuoaam u rpynnam [lepuoandeckoil cCuCTeMbl XUMHUYECKUX
anemenToB .M. MenaeneeBa

2.3

ChopMHUpOBaHHOCTh YMEHHUW XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOJITBEPK/IATH CYIICCTBOBaHHE TCHETHYECKOM CBSI3U MEX Ty
HEOPTaHWMYECKUMHU BEIIECTBAMH C TIOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIIMX
XHUMHAYECKHX PEaKIHi
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CdopmupoBaHHOCTH yMEHUI yCTaHaBJIUBATh IIPUHAJICKHOCTh
HEOPraHMYEeCKUX BELIECTB IO UX COCTaBY K ONpeAeIEHHOMY Kiaccy (Ipymniie)
COEIUHEHUI (IIPOCThIE BELIECTBA - METaUIbl M HEMETalIbl, OKCHIBI,

OCHOBaHM:, KUCJIOTHI, aM(bOTepHLIC TUAPOKCHUABI, COJ'II/I)

2.5

CchopMupoBaHHOCTb YMEHUH MCIIOJB30BaTh XMMUYECKYK) CHUMBOJIUKY JUIS
cocTaBieHUs] (OpMyN BEIIECTB W YPaBHEHWH XUMHUYECKUX pPEaKIui,
cucremaruyeckytro HomeHkiaatypy (IUPAC) u TpuBmaibHble Ha3BaHUs
OTJENbHBIX HEOPraHMYECKUX BELIECTB (yrapHbIil ras, yriekuciblii ras,
aMMHaK, raméHas M3BECTb, HEraméHas HW3BECTb, IIUTbEBAs COJA, NUPUT U

JpyrHe)

2.6

CdopmupoBaHHOCTE  YMEHHMI  XapakTepu3oBaTh (ONHMCBIBaTh)  OOLIME
XMMHYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB PA3JIMUYHBIX KJIACCOB,
MO/ITBEPKJ1aTh CYILLIECTBOBaHHE TEeHETUYECKOM CBSI3U MeXy
HEOPraHMYECKUMHU BEIECTBAMH C IIOMOIIBI YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIUi

2.7

CchopMupoBaHHOCTh YMEHHUH IUIAHUPOBATh W BBINOJHATH XUMHUYECKHIA
OKCHEpUMEHT  (pa3joKEeHHWEe TIEepOKCHIa BOIOpOJAa B  IPHCYTCTBUU
KaTajn3aropa, OIpeJeNieHHe Cpelbl PpacTBOPOB BELIECTB C IOMOIIBIO
YHHBEPCATLHOTO MHIUKATOPA, BIUSHHUE Pa3IHMYHBIX (PaKTOPOB HA CKOPOCTh
XMUMHUYECKOH peaKIiy, peaklii HOHHOTO 0OMeHa, KayeCTBEHHbIE peaKIMH Ha
cynbdar-, KapOOHAT- M XJIOPUA-aHHOHBI, Ha KAaTHOH aMMOHHUSI, PEIICHUE
SKCHEPUMEHTANbHBIX 3a1au 1o TemaMm «Mertamisy u «Hemeramns») B
COOTBETCTBUHM C MPaBUJIAMU TEXHHUKH O€30MaCHOCTH MpH OOpallleHUuH C
BEIIECTBAaMH U J1a0OpaTOPHBIM 000pYyIOBaHUEM; MPEJICTABIATh PE3YIbTaThI
XHUMHAYECKOTO IKCIIEPIMEHTA B (JOPME 3aIMCH YPABHEHUI COOTBETCTBYIOIINX
peakiuii 1 GopMyIHPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB

2.8

CdopmupoBaHHOCTH YMEHHIA COOTIOIATH MPaBUIIA MOJIb30BAHUS XHMHUECKON
MOCYI0M M JTaOOpaTOPHBIM 000PYIOBAHUEM, a TAKKE MpaBUia OOPAIICHUS C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMH IO  BBITIOJTHEHHUIO
71a00paTOPHBIX XUMHUECKHX OIMBITOB

2.9

ChopMHUpPOBAaHHOCT, YMEHUU XapaKTepHU30BaTh XUMHUYECKHUE TPOIECCHI,
TIeKAITUE B OCHOBE MPOMBIIIUIEHHOTO MOTYYSHHS CEPHOU KHCTIOTHI, aMMHUaKa,
a TaKxke cPopMUPOBAHHOCTH MPECTABICHUN 00 OOIUX HAYYHBIX MPHUHIIAIIAX
1 3KOJOI'MYCCKUX HpOGHCMaX XUMHYCCKOI'0O IMMPOU3BOJACTBA

XUMUS U )KU3Hb. PacuéThl




3.1

ChopMHUpPOBAaHHOCTh TPEACTABICHUH O XUMHUYECKOH  COCTaBIISAIONMIEH
eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, POJIM XUMHU B IIO3HAHUH SIBJIEHUU
IpUpPOAbl, B (HOPMHUPOBAHMM MBIIUICHUS W KYJbTYpbl JUYHOCTH, €&
(YHKIMOHATBLHON IPaMOTHOCTH, HEOOXOAUMOU ISl PELICHHUS PAKTHYECKUX
3a/la4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3JI0pPOBBIO U
MPUPOIHOM Cpee

3.2

ChopMupOBaHHOCTh YMEHHM KPUTUYECKU aHAIM3HPOBATH XUMUYECKYIO
nH(pOpMaLIHIO, TOMYyYaeMyl0 M3 Pa3HbIX HUCTOYHHKOB (CpelCcTBa MacCOBOM
KOMMYHHUKAIUH, ceTh UHTEpHET U npyrue)
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ChopMHUpOBAaHHOCTh ~ YMEHHI  COOJIOJATh  MpaBWia  AKOJIOTHYECKU
11€J1ec000pa3HOro MOBEJACHUA B OBITY M TPYIOBOH JEATEIBHOCTH B ILEJSIX
COXpPaHEHHsI CBOETO 3/I0POBbsI U OKPYIKAIOLICH TPUPOTHOM CpeIbl

3.4

Oco3HaBaTh ONACHOCTb BO3JICUCTBHS HA JKUBBIE OPIaHU3MBI OINpPEACIEHHBIX
BEILIECTB, MOHUMasi cMbIci Tokaszatess [1JIK, moscHsITh Ha mpuMepax criocoObl
YMEHBLIEHUSI U MNPEJOTBPAILECHUS] UX BPEIHOIO BO3ACHCTBUSA HA OpPraHU3M
YeJI0BeKa

3.5

CdopmMrpoBaHHOCTh YMEHHI MPOBOAUTH BBIYMCIEHHUS C HCIOJIb30BaHUEM
MOHATHUSL «MAaccoBas J10JI1 BELIECTBA B PacTBOpE», OOBEMHBIX OTHOIIEHUH
ra3oB IpU XUMHYECKHX PEaKIHMsIX, MAacChl BEIIeCTBAa MM 00BEMaA ra3oB IO
U3BECTHOMY KOJMYECTBY BEIECTBAa, Macce WIM O0bEMY OJHOTO W3
YYacTBYIOIMX B PEAKLUHU BEIIECTB, TEIUIOBOTO (p(eKTa peakuu Ha OCHOBE
3aKOHOB COXPAHEHHUs MACChl BELECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUA

Kon

HpOBepﬂeMble JIEMEHTBI COACPKAHUA

1

TeOpeTI/IquKI/Ie OCHOBBI XMMHH

1.1

Xumuueckuit aneMeHT. ATom. Sapo aToMa, H30TONbL. DIEKTPOHHAs 000I0YKa.
OHepreTuyeckue YpOBHH, NOIYypOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacIipe/ieIeHUs] IEKTPOHOB MO0 OPOUTAIISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTypaLus aTOMOB

1.2

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucTeMa XMMHUYECKUX DIIEMEHTOB
J.N. Menneneesa. CBsi3b NEpHOIUUECKOTO 3aK0HA U [Ilepnoandeckoi cucTeMbl
xumuueckux anemeHToB .M. MeHaeneesa ¢ COBpeMEHHOM TEOPUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XWMHUYECKHX JJIEMEHTOB H
00pa3yeMbIX UMHU NPOCTHIX U CIOKHBIX BELIECTB MO TPYINaM U MEPHOIAM.
3Ha4YeHME EPUOANYECKOT0 3aKOHA B Pa3BUTHUN HAyKH

1.3

Ctpoenue BemiecTBa. XUMHUYECKas CBA3b. BHIBI XUMHYECKOW CBS3U
(koBaJleHTHasI HETIONSIpHAs W TOJNSpHAs, WMOHHAs, MeTajuinyeckas). VoHSBI:
KaTHOHBI M aHWOHBL. MeXxaHu3Mbl 00pa30BaHMS KOBAJCHTHOW XWMHUYECKOU
CBs13H (OOMEHHBIN U TOHOPHO-AKIENTOPHBIN). BomopoaHas cBs3b

1.4

BaneHntHocTs. BHCKTPOOTPI/II_I&TCHBHOCTB. CreleHb OKUCIICHUS

1.5

BemectBa  MONEKYJSIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHMS.  3aKOH
IIOCTOSIHCTBA COCTAaBa  BEIIECTBA. |HMMIBl  KPUCTAUIMYECKUX  PELIETOK.
3aBUCUMOCTh CBOMCTBa BEIIECTB OT THUIA KPUCTAUIMYECKON PEIIETKHU.




[ToHsATHE O OUCTEPCHBIX cUCTeMaX. VICTUHHBIE M KOJUIOMIHBIC PacTBOPHI.
MaccoBasi 107151 BEIIECTBa B pacTBOpPE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenxiarypa
HEOPraHUYECKUX BEILECTB

1.7

Xumuyeckass  peakuusa. Kimaccudukamusi  XMMHUYECKHX — pPEakuid B
HEOPraHWYECKOW M OPraHuYeCKOM XUMHUH. 3aKOH COXPAHEHUSI MAaCChl BEILIECTB,
3aKOH COXPAHEHHMS U NIPEBPALLECHUS YIHEPTUHU IPU XUMUYECKUX PEAKLIUAX

1.8

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (HaKTOPOB

1.9

O6parumbie peakuuu. XuMU4eckoe paBHoBecue. DakTophl, BIMSIIONIUME HA
cocTosiHue Xxumudeckoro pasHosecus. [Ipunnun Jle [llarenbe

1.10

DnekTponuTHdeckas aucconuanus. CHbHBIC U clla0bie IeKTpoauThl. Cpena
BOJIHBIX PAcCTBOPOB BEIIECTB: KHCIAs, HEUTpaibHas, MENOYHAs. Peakiuun
HOHHOr0 oOMeHa

OKHCIUTEIIFHO-BOCCTAHOBUTEIIBHEIC pCaKkuuun

Heoprannueckas xumust

2.1

Hemerannel. Ilonoxenune HemeramnoB B llepuonnueckod  cucreme
xuMHu4eckux aneMeHToB .M. MeHeneeBa 1 0COOCHHOCTH CTPOCHUSI ATOMOB.
du3nuecKkue CBOICTBa HEMETAIIOB. AJUIOTPOIHUS HEMETAIUIOB (Ha MpuMepe
KHCJIOPO/JIa, Cepbl, hocdopa U yriepoia)
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XHUMHYECKUE CBOMCTBAa BAXKHEWMIIMX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yriepoma W KpEeMHHUsS) U HX COEAUHEHUH  (OKCHIOB,
KHUCTIOPOJICO/IEPIKALIIUX KHUCIIOT, BOJOPOAHBIX coenuHeHuil). [IpuMenenue
BaXHEHITNX HEMETAJUIOB U UX COSIMHEHUH
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Mertamnsl. [lonoxenne MeramnoB B Ileprogudeckoil cucreMe XMMHUYECKUX
anementoB J{.M. MenneneeBa. OcoOEHHOCTH CTPOEHUS AIIEKTPOHHBIX
o0oyouek aToMoB MeTauioB. OOume ¢u3nyeckue CBOMCTBa METaJIIOB.
CnnaBbl METaIOB. DJIEKTPOXUMHUYECKUHN Psii HAPSYKEHUN METAJIOB
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XUMHYECKHUE CBOMCTBA BAXKHEUIIHUX METAIOB (HATpUM, KaJIMid, KaJIbIIHH,
MarHuii, aJlOMUHUHN, IIUHK, XPOM, KeIe30, Melb) U uX coeauHeHuil. OO0rmiue
CIocoObI MOydYeHUsI MeTAIIOB. [I[puMeHeHre METaITOB B OBITY U TEXHHUKE

2.5

I'emeTmueckas  CBSI3B HCOPraHNM4YCeCKUX BCHICCTB, IMPHHAJICKAIINX K
pa3JInYHbIM KJIaCCaM

XUMHS U KU3Hb

3.1

Ponp xumuu B oOecriedeHHH HKOJIOTMYECKOM, IHEPreTUYECKON W MUIEBOM
0€30MaCHOCTH, Pa3BUTUN MeIUIUHBI. [IOHATHE 0 HAyUHBIX METO/IaX MMO3HAHUSA
BEILECTB U XUMUYECKUX PEAKIUN

3.2

[TpencraBnenust 00 oOIINX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO MMOJTY4YeHUS
BaXHEHINIUX BemIecTB. YeloBeK B MHUpE BEIIECTB U MaTepUalOB: BaKHEHIIIHE
CTPOUTCIIBHBIC MaTCpHajibl, KOHCTPYKIIMOHHBIC MaTCpUalibl, KpaCKu, CTCKIIO,
KepaMHuKa, MaTepHallbl I AJIEKTPOHUKH, HAHOMATEPHAIbl, OPraHUYECKHUE U
MUHEpaJIbHBIC YI00pEHUS




XuMHUs W 370pOBbE 4YeNOBEKAa: MpaBHJIa HCIOIB30BAHUS JICKAPCTBEHHBIX
3.3 mpernapaToB, MpaBWwia OE30MaCHOTO HUCIOJIL30BAaHUSI TPEMApaToB OBITOBOMA
XVMHHU B TIOBCETHEBHOM KH3HU

IIpoBepsiemble Ha EI'D mo xumum TpedOBaHHA K

pe3yJjbTaram

ocsoenust OOII COO

Kon
[IpoBepsiemble TpeGOBaHUS K NMPeAMEeTHbIM pe3yJjbTatam ocBoenusi OOII
MPOBEPAEMOro
COO
pe3yJibTaTa
1 Brnanenue cucremMoil XMMUYECKUX 3HAHUHM, KOTOpask BKJIIOYAET:

OCHOBOIIOJIATAIOIINE TOHATUSA (XUMHUYECKHH 3JIEMEHT, aToOM, HW30TOIIbI,
JJIEKTPOHHAsI 000JI0UKa atoma, S-, p-, d-dJIEKTPOHHBIC OpPOUTAIU aTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSIHHE aTOMa, MOH, MOJIEKYJIa, BAJICHTHOCTD,
AJIEKTPOOTPHIIATEIILHOCT, CTCIIEHb OKUCIICHHSI, XUMHYECKasi CBs3b (G- U T-
CBSI3b,  KpaTHBIE  CBsI3M), THOpUOM3AlMs  aTOMHBIX  opOuTainei,
KpUCTaJTUYecKasl peméTka, MOJb, MOJSpHas Macca, MOJSPHBIA O0BEM,
MOJIIpHAsl KOHIIEHTpAlMsl, PacTBOPbl (MCTUHHBIE, JAMUCIEPCHBIE CHCTEMBI),
KpUCTAIJIOTUAPATHI,  YIJIEPOAHBIN CKeleT,  (YHKIMOHANbHAs  TPYIMIa,
paaMkan, HW30Mepbl, CTPyKTypHas ¢Gopmyna, uzomMepus (CTpyKTypHas,
1.1 reoMeTpuyeckas (I[Uc-, TPAHCU30MEPHs), TOMOJIOTHUECKUN Psijl, TOMOJIOTH,
YTIEBOJAOPOIBI, KACIOPOJI- U a30TCO/EpIKAIINE COCAMHEHHUS, OMOIIOTHIECKA
aKTUBHBIE BellecTBa (YIJIEBOMABI, KHUPBI, OETKH), MOHOMEp, TOJINMED,
CTPYKTYPHO€  3BE€HO, BBICOKOMOJIEKYJIIPDHBIE  COCAUHEHUS, KPEKUHT,
pubOPMUHT, THUIIBI XUMHYECKHUX peakiuit (OKHCTUTENBHO-
BOCCTAaHOBUTCIIBHBIC, DK30- U SHAOTCPMUUCCKHUEC, PCAKIIUKN MOHHOI'O O6M€Ha,
TOMO- U TE€TepOTreHHbIe, 00paTUMbIE U HEOOpAaTUMbIE), PACTBOD, DJIIEKTPOIIUTHI,
HEJICKTPOJIUTHI, SJIEKTPOTUTHYCCKAS JTUCCOIMAIINS, CTCIICHb JUCCOIMAIINH,
OKUCIIUTEh, BOCCTAHOBUTEIb, JIIEKTPOIIU3, CKOPOCTh XMMHUYECKON peaKiny,
XUMUYECKOE PAaBHOBECHE)

TCOpHUH N 3aKOHBI (TeOpI/ISI XUMHUYCCKOI'0 CTPOCHHA OPTraHUYCCKUX BEIICCTB
AM. Bytneposa, Teopus ANEKTPOINTUYECKON M CCOLMALNH,
[lepuognueckuit 3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
1.2 3aKOHOMEPHOCTH, CUMBOJIMYECKHH A3bIK XUMUHU, MUPOBO33PEHUYECKUE 3HAHNUS,
JEXKamure B OCHOBE IMOHUMaHUA MMPUIMHHOCTH U CUCTCMHOCTH XMUMHNYCCKUX
SIBJICHUH, COBPEMEHHBIE NIPEACTABIEHUS O CTPOCHHUHU BEIIECTBA HA aTOMHOM,
MOJIEKYJIAPHOM U HaJAMOJIEKYJIIPHOM YPOBHAX

MMpEACTABICHUA O MEXaHU3MaX XUMHUYCCKUX peaKHHﬁ, TEPMOANHAMHNYCCKUX U
1.3 KHHCTHYCCKHX 3aKOHOMCPHOCTAX ux IMPOTCKAaHUA, (6] XUMHNYCCKOM
PaBHOBCCHUH, TUCIICPCHBIX CUCTEMAX




1.4

(bakToNOrMueCcKre CBEeIEHUs O CBOMCTBAX, COCTABE, MOJIYYEHUU 1 O€3011aCHOM
WCIOb30BAaHUM BAKHEHIIMX HEOPTAaHMYECKUX M OPraHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOH JeATeIbHOCTH YeJIOBEeKa

1.5

o0Iye HaydHble HPUHIUIBI XUMHUYECKOTO IIPOM3BOJACTBA (Ha MpHMeEpe
MIPOM3BOJICTBA CEPHOM KHCIOTHI, aMMHAKa, METaHOJIa, IepepadOTKu HePTH)

ChopmMupoBaHHOCTH YMEHH BBISBIISTH:

2.1

XapaKTCPHbIC IIPU3HAKHW M B3aWMOCBA3b HW3YUYCHHBIX HOHHTHﬁ, IIPUMCEHATH
COOTBCTCTBYIOIIMEC TIOHATUSA IIPU  ONMCAHWU  CTPOCHUA U CBOICTB
HCOPraHNYCCKUX U OPraHNMYCCKUX BECIICCTB U UX npeBpameHHﬁ
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B3aHMMOCBS3b XUMHUUECKHX 3HAHHUH C ITOHATHSIMU U MMPEACTABICHUAMU APYTHUX
npeaMEeToB JIA 0oJiee OCO3HAHHOTO IMOHMMAHUS U OOBSICHEHUS CYHIHOCTH
MAaTCPpHAJIbHOI'O €AMHCTBA MHPA

ChopmMupoBaHHOCTH YMEHHSI UCIIOJIb30BATh:

3.1

HAaUMEHOBAHHUS  XUMHYECKHX COCAMHEHUN  MEXIYHApOJHOIO  COI03a
TEOPETHUYECKOW M TMPHUKIATHON XMMHHM U TPUBHUAIbHBIC HAa3BaHHs BEIIECTB,
OTHOCAIIUXCSA K HM3YYCHHBIM KjlaccaM OpPraHWYECKUX W HEOPraHUYeCKHX
COCTUHEHUN

3.2

XMMUYECKYI0 CHMBOJIMKY JJsI COCTaBieHHA (OpMYJ HEOPraHUYECKUX
BELIECTB, MOJIEKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U
CKeJIETHBIX) (hOPMYJT OPraHUYECKHUX BEILECTB

ChopMupoBaHHOCTb YMEHUS KIaCCUPUIIMPOBATH!

4.1

HCOPraHNYCCKUC BCUICCTBA, CAMOCTOSATCIBHO BLI6I/IpaTB OCHOBaHHA H
KpUTCPUN IJId KJIaCCI/I(l)I/IKaIH/II/I HN3Yy4aCMbIX XUMHUUYCCKUX 00BEKTOB

4.2

OpraHn4YeCKUC BCIICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTI> OCHOBAHHA U KPUTCPUHU
JJIA KJ'IaCCI/I(i)I/IKaHI/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 pa3IMYHBIM NpU3HAKaM (YUCIYy U COCTaBY pearupyroliux BeEIEecTB,
Ter1oBoMy 3((PeKTy peakiuy, N3MEHEHHIO CTeNIeHEeN OKHCIICHHS 3JIEMEHTOB,
00paTUMOCTH peaklli, y4acTHIO KaTalnu3aTopa)

CpopMUpPOBAaHHOCTh yMEHHUSI XapaKTEPU30BaTh DSJIEKTPOHHOE CTPOEHHUE
aTOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSIHUHM) U MOHOB XMMHYECKUX
aneMeHToB 1—4 niepuonoB Ilepuoanueckoi cucremsl .M. MenaeneeBa u ux
BAJICHTHBIE BO3MOXXHOCTH, HCIIONb3ysl TOHATHS S-, p-, d-DIIEKTPOHHBIE
opOuTaNyM, SHEPreTHYeCKre YpOBHU

CchopMupoBaHHOCTb yMEHHSI OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHMS
CBOMCTB XHUMHUYECKHX OJJIEMEHTOB M O0pa3yeMbIX HMH COEJUHEHHH 110
[IEpUOaM U IpyIIIam

C(I)OpMI/IpOBaHHOCTB YMCHUA COCTABJIATH YPABHCHUA XUMHUUCCKHUX peaKuHﬁ n
PACKpPBIBATH X CYIITHOCTD:

7.1

OKHCITUTETFHO-BOCCTAHOBUTEIFHBIX PEAKIUA TIOCPEJCTBOM COCTaBIICHUS
ANEKTPOHHOTO OallaHCca 3TUX peaKiuit




7.2

YpaBHEHUs pEeaKUi pa3IudHbIX TUIIOB; MOJHBIE U COKPAIIEHHBIE YPAaBHEHUS
peakuuii MIOHHOro OOMEHa, YYUTBIBAs YCIOBUS, IIPU KOTOPBIX ATH PEAKLUU
UIYyT 10 KOHLA

7.3

peakuui TUIpOJM3a, peakuuid KOMIUIeKCooOpa3zoBaHUs (HAa MpuMepe
TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

ChopmupoBaHHOCTH YMEHHUS MTOATBEPKIATh:

8.1

Ha KOHKPETHBIX IIpUMEpax XapakTep 3aBUCUMOCTH  pEaKIMOHHOU
CIOCOOHOCTH OPTraHUYECKHX COSAMHEHUH OT KPATHOCTH U THUIIA KOBAJICHTHOM
CBSI3U (G- M T-CBSI3U), B3aMMHOIO BIJIMSHUS aTOMOB U TPYII aTOMOB B
MOJIEKYJIaX, a TAKXKEe OT OCOOCHHOCTEH peau3aliy Pa3IUIHbIX MEXaHU3MOB
IIPOTEKaHUs peaKkLuit

8.2

XapaKkTepHblE XUMHUYECKHE CBOMCTBA  BEIIECTB  COOTBETCTBYIOLIMMU
JKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

ChopmMupoBaHHOCTE YMEHHUS XapaKTePU30BaTh COCTaB M BAKHCHUIINE
CBOWCTBA BEIIECTB, MPHHAICKAIIMX K ONMPEACICHHBIM KJlaccaM U TpyIam
COCIUHEHWH  (POCThIC  BEIIECTBA,  OKCHABI, THUIPOKCHUIBI,  COJIH;
yIJIEBOAOPO/BI, MPOCThIE A(PUPHI, CHUPTHL, (DEHOJBI, AIBJICTUIBI, KETOHHBI,
KapOOHOBBIC KHUCIIOTBI, CJIOXHBIC J(QUPBI, KHUPBI, YIICBOABI, AMUHBI,
AMUHOKHCIIOTBI, OCJIKH)

10

CdhopMupoBaHHOCTH YMEHHSI IPOBOUTH PACUETHI [0 XUMHUYECKUM (HopMyIiam
U ypaBHEHMSM XUMHUUYECKUX PpeaKUUil C HCMHOIb30BaHUEM (UBNUYECKUX
BEJINYUH:

10.1

Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOJIYKTA PEAKIUU, €CIH OHO U3
MCXOJIHBIX BEILECTB JIaHO B BHUJIE PAaCTBOPA C ONpPEIEIEHHON MacCOBOM J1oMeit
PacTBOPEHHOTO BEILIECTBA WM JAHO B U30BITKE (MMEET IPUMECH )

10.2

MaccoBOW MJIM 00BbEMHOM 10U, BBIXO1A MPOAYKTA PEAKIINH

10.3

TEIUIOBOIO AP deKTa peakuui

10.4

00BEMHBIX OTHOLLIEHUI I'a30B

10.5

110 HaXOXKASCHHUIO XUMHUYECKOMH (I)OpMy.]'ILI BC€IICCTBA

11

Bnanenue cucremoil 3HaHUM O METONAX HAYYHOrO ITO3HAHUS SBJIECHUU
MPUPOIBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE NPUMEHATH 3TH
3HAHUSA MPHU IKCTIEPUMEHTAILHOM UCCIICIOBAHUH BEUIECTB U TSl O0BICHEHUS
XUMHYECKUX SIBIICHUH, HMMEIONMX MECTO B MPHUPOJE, MNPAKTHYECKOU
JIEATEIILHOCTH YeJIOBEKa U B IMIOBCEIHEBHOM JKU3HU

12

CdopMHUpOBaHHOCTH YMEHHS IPUMEHSTH (MCTIOIB30BaTh) 3HAHUS O COCTaBE U
CBOMCTBAX BEHIECTB I  OKCIIEPUMEHTAIBHOM TMPOBEPKH  THIIOTE3
OTHOCHTEIIBHO 3aKOHOMEPHOCTEM NPOTEKaHUS XHUMHYECKHUX PpEAKUUd U
IIPOTHO3UPOBAHUSI  BO3MOXKHOCTEH  HMX  OCYLIECTBIICHUS; CUCTEMHBIE
XUMHYECKUE 3HaHUS s OOBSICHEHHS U TPOTHO3UPOBAHUS SIBICHUU,
MMEIOIINX €CTECTBEHHOHAYUHYI0 NPUPOAY; s NPHUHATHS TPaMOTHBIX
perieHuit mpo0IeM B CUTYaIHsIX, CBSI3aHHBIX C XUMHUEH

13

ChopmupoBaHHOCTh YMEHHUSI IUIAHUPOBAaTh M MPOBOAUTH XHUMHUYECKHUIl
SKCIEPUMEHT (MOJIYyYE€HHWEe W HW3YyYEHHE CBOMCTB HEOPraHMYECKUX U




OpPraHMYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIIMU YTIICBOAOPOIOB Pa3IUUHBIX
KJIaCCOB M KHCJIOPOJCOACPKAIIUX OPraHMYECKMX BEINECTB, PELICHUEC
IKCIIEPUMEHTAIBHBIX ~ 337ad [0 PACIIO3HABAHUIO HEOPTraHUYECKUX |
OpPraHUYECKUX BEIIECTB) C COOTIOCHUEM MPaBUiI O€30MMaCHOTO OOpaIeHUs C
BEIIECTBAMH M JIAOOPATOPHBIM 000pyJI0BaHHEM; (HOPMYJIUPOBATH IECIH
UCCIICMIOBAHMs,  TPEACTaBIsATh B PAa3IUYHOM  (OpME  pe3ysbTaThl
IKCIIEPUMEHTA, aHATU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTh

ChopMHPOBAaHHOCTh YMEHHUSI OCYIIECTBISATh IICJICHANPABICHHBIA TTOMCK
XMUMHAYECKON MH(OpMAIK B Pa3IMYHbIX HMCTOUYHUKAX (Hay4Has M y4eOHO-
Hay4Has JIUTEPaTypa, CPEeICTBa MaccoBOW WHpopmaruu, cetb MHTEpHET U
Apyrue), KPUTUYECKH  aHAJU3UPOBATh  XMMUYECKYI0  HH()OPMALHIO,
nepepabaThiBaTh €€ M KCIOJIb30BaTh B COOTBETCTBHM C IIOCTABJICHHOMN
y4eOHOM 3a1aueii

14

ChopMUPOBaHHOCTh YMEHUS TIPOTHO3HPOBAThH, AaHAIM3UPOBATH M OIICHUBATH
WHOOPMALIMIO C TIO3UIMH JKOJOTUYSCKOW Oe30MacHOCTH IOCIEICTBUIN
OBITOBOM W TPOU3BOJICTBEHHON JCSATEIBHOCTH UYEJIOBEKAa, CBA3aHHOW C
nepepaboTKO# BemecTB; copMUPOBAHHOCTh YMEHHI OCO3HABATh OMACHOCTb
BO3/ICHCTBUS HA )KUBBIC OPTraHU3MBbI ONIPEICIIEHHBIX BEIIECTB, IOHUMAasi CMBICIT
II0Ka3aTeciIst HpeI[eJIBHOﬁ I[OHYCTI/IMOI;'I KOHOCHTpAluK, W IOJACHATH Ha
NpUMEpax CHOCOObl YMEHBIICHHS M TNPEAOTBPAIICHUS WX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKa

15

IlepeyeHb 3J1IeMEHTOB CoOJiep:KaHMsI, MPOBePsieMbIX

Ha € AUMHOM IoCyaapCTBCHHOM K3aMCHE 110 XUMHNHU

Kon IIpoBepsieMble 31eMeHThI COAEPKAHNS

1 TeOpeTI/IquKI/Ie OCHOBBI XMMHUH

Crtpoenue BemectBa. CoBpeMeHHas MOJENb CTpOeHUs aTroma. Pacnipenenenue
AJIEKTPOHOB [0 3HEpreTHYeckuM YpoBHsM. Kiaccupukanuss XUMHUYECKUX
1.1 aneMeHTOB. OCOOEHHOCTH CTPOEHUS YHEPTETUYECKUX YPOBHEH aTOMOB S-, P-,
d-snemenToB. OCHOBHOE U BO30YK/IEHHOE COCTOSIHUSI aTOMOB. DJIEKTPOHHAS
KOH(UTyparus aroma. BaneHTHbIE 2JIeKTPOHBI

Ilepuonuueckas cucremMa xumudeckux diemeHToB J[.M. Mengaeneesa.
®usnueckuit cmbica [lepuoanueckoro 3akona /.M. Menneneesa. [Ipuunnel u
1.2 3aKOHOMEPHOCTH WM3MEHEHHUsI CBOMCTB JJIEMEHTOB M HUX COCIAMHEHUH I10
nepyuojiaM M TpynmnamM. 3aKOHOMEPHOCTH B HM3MEHEHUH CBOWCTB MPOCTHIX
BEILIECTB, BOJOPOIHBIX COEAMHEHHM, BBICITUX OKCUIOB U TUIPOKCHJIOB

1.3 BanentHocTb. DnekTpooTpunaTenbHOCTh. CTENeHb OKUCIICHUS

Bunpl xumudeckoil  cBsizm  (KOBaJIGHTHAas, HWOHHAs, METaJUTHYECKas,
BOJIOPOJHAs) H  MexaHU3Mbl e€ oOpazoBaHus. MEXMOIEKYIsIpHbBIE
1.4 B3aUMO/JIeCTBUS. BellecTBa MOJEKYJIIPHOTO U HEMOJEKYJISIPHOTO CTPOCHUS.
THUIBI KPUCTAIIINYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA BELIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKU




Xumuueckass — peakiusa.  Knmaccudukanus — XMMHYECKHX — peakiuil B

1.5 . .
HEOPraHUYECKON U OpraHM4eCcKON XUMHUHU. 3aKOH COXPAHEHUS MacChl BELIECTB
1.6 CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (HaKTOPOB
1.7 Tennosie 3 PEeKTh XUMHUESCKUX peakiuil. TepMOXUMHUYECKHE YpaBHEHUS
1.8 OOpatumbie peakiuu. XuMudeckoe paBHOBecue. (DakTopbl, BIUAIOINIKE Ha
) COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle Ilarense
DnekTponuTrueckas nucconuanus. CuiibHbIe U cinalbie 3aeKkTposuThl. Cpena
1.9 BOJHBIX PAacTBOPOB BEIIECTB: KHCJAsd, HEWTpanbHas, miesnouHas. CreneHb
Juccouuanuu. Peakiium HOHHOro oOMeHa
1.10 I'unponus coneit. Monnoe npoussenenue Boasl. Bogopoansii nokasarens (pH)
’ pacTBopa
CriocoObl  BBIp@XEHHUS  KOHIIGHTPALIMM  PAacTBOPOB:  MaccoBasi  JOJA
1.11 pPacTBOPEHHOTO BEILIECTBA, MOJIIpHAas KOHLEHTpauusa. HaceleHusle u
HEHACBILIEHHbIE PaCTBOPHI, pacTBOpUMOCTh. KpucTamioruapaTsl
112 OKHCIUTENbHO-BOCCTAHOBUTEbHBIE peakinu. [loBeneHne BemecTs B cperax
’ ¢ pa3HbIM 3HadeHreM pH. MeTtobl anekTpoHHOTro Oananca
1.13 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB COJIEH
2 OCHOBBI HEOPraHUYECKON XUMHH
71 Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenxkiarypa
' HEOPraHWYECKUX BELIECTB
XVUMUYECKUE CBOWCTBA BAXKHEUIINX METAJIOB (HATpUM, Kalud, KalbIIU,
2.2 MarHui, aJlOMUHHUM, [IUHK, XPOM, JKeJIe30, Meb) U UX coenuHeHuil. OO0mme
CIOCOOBI TOTYyUYEHHUSI METAUIOB
XHUMHUYECKUE CBOMCTBA BAXKHEWIIMX HEMETAIUIOB (TajJOre€HOB, CEpPbI, a30Ta,
2.3 dochopa, yriepoma ¢ KpPEMHHUA) U WX COCIUHEHHH  (OKCHJIOB,
KHCJIOPO/ICOIEpKAIUX KHCIIOT, BOAOPOAHBIX COEAMHEHUI)
24 ['eHeTnyeckass CBA3b HEOPraHWMYECKUX BEIIECTB, MPHUHAICKAMIMX K
’ pa3IMYHBIM KJlaccam
25 Wnentudukanus HEOpraHUYECKNX coequHeHui. KadecTBeHHbIE peaknuu Ha
’ HEOpPraHUYEeCKUe BEIIeCTBA U MOHbI
3 OCHOBBI OPraHNYECKON XUMHH
OcCHOBHbBIE TOJOXKEHUS TEOPUM XHMHUYECKOTO CTPOEHHUS OpPraHUYECKUX
coenquHeHuil A.M. bytiepoBa. YrinepoaHslil CKEIET OPraHnYeCKON MOJIEKYJIBI.
3.1 KpaTtHOCTP XMMHYECKOUW CBSI3U, G- W T-CBSI3H, SP’-, SpP>-, SP-THOPUIU3AINH
opbOuTaneit aTOMOB yriiepojia. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHUECKOTO
cTpoeHus MoJaekya. ['omonoru. ['omonornuecknii psa. Mizomepust u nzoMepsl
32 [TonsitTne o dyHKMOHaNbHOW Tpynme. OpueHTanuoHHBIE AP (HEKTHI
' 3aMecTuTenen
[IpencraBinenue o kiaccupuKaluyd OpraHMYecKHX BeniecTB. HomeHkaTypa
33 OpraHWYECKUX COCJIMHEHHH (CUCTEMaThyecKas) U TPUBUAJIbHBIE HAa3BaHUSA

BaKHEHIITNX Hpe,Z[CTaBI/ITeJ'Ief/'I KJIaCCOB OPraHNYCCKUX BEIICCTB




3.4

CBOOOMHOpATUKAIBHBIA M HMOHHBIA MeEXaHU3Mbl peakiuu. I[loHsTHE O
Hykieoduie u snexrpoduie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiineBa

3.5

AJKaHbI. XuUMHUYECKHE CBOICTBA AJIKAHOB: raJIOrEHUPOBAHMUE,
JETUIPUPOBAHUE, TEPMUYECKOE PAa3J0KEHHE, KPEKHUHI, H30MepHu3alus,
ropenue. [lomydenmne ankanoB. Iluxmoankansl. Croenuduka CBONCTB
LHMKJIOAJIKaHOB C MajbIM pa3MepoM LuKiIa. Peakuuu NpUCOEIWHEHUS H
PaAMKaIbHOTO 3aMEILICHUS

3.6

AJIKEHBI. XuMHu4ecKkne CBOMCTBA: peakuum HPUCOCTUHEHUS
(rajoreHupoBaHue, TUAPUPOBAHUE, TUIPOTATOTEHUPOBAHUE, THApPATALIUS),
TOPEHHsI, OKUCIICHUS M HojuMepu3anuu. [IpompliuieHHble U 1abopaTopHbIe
CIIOCOOBI IIOJyUEHUS AJIKEHOB

3.7

Ankanuenbl. XMMHUUYECKHE CBOMCTBA aJKaIWEHOB: PEAKIIMU MPUCOCTUHEHUS
(ruapupoBaHue, TaJOTeHUPOBAHUE), TOPEHHS U monuMepu3anuu. [lomyuenue
aJIKa/INEHOB

3.8

AJTKUHBI. XuMuyeckue CBOIiCTBa: peakuuu MIPUCOEINHEHUSI
(ranoreHupoBaHue, THAPUPOBAHUE, THIPATALIMS, THIPOTAIIOT€HUPOBAHHE) KaK
Croco0 MOJy4eHUs MOJIMMEPOB U APYTUX IMOJE3HBIX NPOAYKTOB. Peaknuu
3aMmelleHus. ['opeHue aneTusieHa KaK HCTOYHUK BBICOKOTEMIIEPATYypPHOIO
IUTAMEHH JUIS CBapKU U pe3Kku MeTaiuioB. [IpuMeHenue aneruieHa

3.9

Apenpl. XWUMHYECKHE CBOHCTBa O€H30J7a: peEakIuu DIICKTPOPHILHOTO
3aMelIeHHs, MPUCOEANHEHUs (TUAPUPOBAHUE, TaloreHupoBaHue). Peaxius
ropenusi. OCOOEHHOCTH XUMUYECKUX CBOMCTB ToJyoJia. [lomydenue GeHzorna.
Oco0eHHOCTH XHMHUYECKUX CBOWCTB cTupona. [lonmumepusamusi cTtupona.
CrniocoOblI nosty4eHus 1 IpUMEHEHUE apOMaTUYECKUX YIJIEBOAOPO/IOB

3.10

Crouptel. IlpenenbHble OAHOATOMHBIE CHUPTHI. XHMMHYECKUE CBOICTBA:
B3aUMOJICICTBHE C HATpUeM KaK CIoco0 YCTAaHOBJIEHUS  HAJIMUUSA
THUAPOKCOTPYIIBI, C TaJOr€HOBOJOPOJAaMH Kak CHoco0  TOoNydeHus
pacTBOpUTENCH, BHYTPU- W MEXKMOJICKYJISIpHAs JAeruapatarus. Peakius
ropenus. [lomyuyenune sTaHona: peaxius OpOKEHHs TIFOKO3bI, THIpATAIUs
STUJICHA. OTWICHTJUKOIb M TJIUIEPUH KakK MPEACTaBUTENN TMPeIeIbHBIX
MHOT'OaTOMHBIX CITUPTOB

3.11

®enHon. XuMu4eckre CBOICTBa (heHoNa (peakiuu ¢ HaTpueM, THIAPOKCHIOM
HaTpusi, opomom). [Tonyuenue dhenona

3.12

AJ'II:I[GFI/I,ZII)I. XuMHuyeckre CBOMCTBA MPECACIIBHBIX aJIbACTUAOB: THAPUPOBAHUE,
KayeCTBEHHBIE PEeaKIMM Ha KapOOHWJIbHYIO TpyHIy (peakuus «cepeOpsHOro
3epkana»), B3aumopelcteue c¢ ruapokcuaoM Meau (II). Ilomyuenue
IpEIENbHBIX aJbJAETUAOB. OKHCIEHHE CIHMPTOB, THJpaTalds aleTHIICHA.
AHeTOH KakKk NOpcACTaBUTCIIb KCETOHOB. Ocobennoctu PC€aKkiiun OKHUCICHUA
aleToHa

3.13

KapOoHOBBIE KHCIIOTHI. XUMHYECKHE CBOMCTBA MPENETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCTOT. (OCOOEHHOCTH XUMHUYECKHX CBOWCTB MYpPaBbHHOMN
KUCJIOTHL. [lomydeHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCIJICHUE QJIKaHOB, aJKEHOB, MEPBUYHBIX CIIMPTOB, ajdbJIErMI0B. Bricuine
npeesibHBIC U HeMpeaelbHbIE KapOOHOBBIE KUCIOTHI

3.14

Cnoxnabsie 3¢upbl U xupbl. CrocoObl TOMYyYEeHHs] CIOXKHBIX J(PHUPOB.
ObparumocTth peakiuu dtepudukanuu. [IpuMeHeHue CcrnoXXHBIX 3(QUpoB B




MUIIEBON W TapdIOMEPHON MPOMBIIUICHHOCTH. JKHUPBI KaK CIOXHBIE Y(QUPHI
[JIMLEPUHA U BBICHIMX KapOOHOBBIX KHUCIOT. XMMHUYECKUE CBOWCTBA >KUPOB:
TUAPUPOBAHUE, OKUCIIEHUE. ['Maponu3, Wik OMbUICHHE, KUPOB KakK CIOCo0
MPOMBIIIJICHHOTO TOJTYYEHHUS COJIeH BBICIINX KapOOHOBBIX KHCIOT. MblIa Kak
COJIM BBICIIUX KApOOHOBBIX KHUCIOT

3.15

XUMHUECKHE CBOMCTBA TIJIIOKO3bl: PEAaKUUM C Y4acTHEM CIHMPTOBBIX M
aJbJIETUIHOM TPYII U MOJIOYHOKHCIIOE OposkeHue. IIpuMenenune riokossl, eé
3HAYeHUE B JKU3HENEITEIbHOCTH oOpraHusma. Jlucaxapuisl: caxaposa,
MaJlbTO3a. BoccTaHaBiuBarlolie M HEBOCCTAHABIMBAIOLIUE JHCAXAPUJBIL.
I'maponns nucaxapunos. [lomucaxapuasl: kpaxman, rimkoreH. CrpoeHue
MaKpOMOJIEKYJ KpaxMaJa, [NIMKOIeHa M 1eJUII0I03bl. PU3ndecKue CBOMCTBa
KpaxmMajla M LEeJUI0J03bl. XMMHUYECKHE CBOMCTBA Kpaxmaja: THIpOJIH3,
Ka4eCTBEHHas peakuuss C HOoAOM. XHMMUYECKHE CBOMCTBA LEJIHOJIO3BIL:
THJPOIN3, NojydyeHue 3¢(upoB neitrososbl. [loHsATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbIN IIETK)

3.16

AMHHBI. AMUHBI KaK OPTaHHYECKUE OCHOBAHUS: PEAKIIUU C BOJIOH, KHCIIOTaMH,
peakiusi ropeHus. AHWIMH Kak MPEICTABUTENh apOMATHUYECKUX AaMHUHOB.
XHWMHYECKUE CBOWCTBA aHWJIMHA: B3aUMOJCHCTBHE C KHCIOTaMH, OpOMHOM
BOJIOM, okucieHue. IlomyyeHue aMHHOB QJIKWJIMPOBAHHUEM aMMHaKa U
BOCCTAaHOBJICHUEM HUTPOIIPOU3BOIHBIX YTJIEBOIOPOIOB

3.17

AMHHOKHCIOTBI M O€IKH. AMHHOKHUCIOTHI Kak aM(OTepHbIE OpPraHuYecKue
coenuHeHusi. OCHOBHBIC aMUHOKHUCIIOTHI, 00pa3yromme Oeliki. XUMHUYECKUue
CBOICTBA OCIIKOB: THIPOJIH3, ICHATYPAIIUsI, KAUECCTBEHHBIC (I[BETHBIC) PEAKIUH
Ha OeJIKA

3.18

CtpoeHue M CTPyKTypa MOJMMEPOB. 3aBUCUMOCTH CBOMCTB TOJUMEPOB OT
cTpoeHus: MoseKkysl. OCHOBHBIE CIIOCOOBI MOTYYEHHS BBICOKOMOJEKYISPHBIX
COCIMHEHUI: peaKIiy MOJIMMEePU3aIliy 1 ToJInKoHieHcannn. Kinaccudukanms
BOJIOKOH

3.19

Nnentuduxanus opraHndecKux COeIMHEHUI. Penenne sKkcrepuMeHTambHbIX
3a/1a4 Ha paClO3HABAHUE OPraHUYECKUX BEILECTB

3.20

I'eneTnyeckas cBA3b MEKAY KiIaCCaMU OPraHUYCCKUX COE€IUHEHHUI

XUMHS U )KU3Hb

4.1

Xumusi B moBcenHeBHOW >ku3HU. I[IpaBuia Ge3omacHOil paboOThHI C eIKUMH,
TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMU, CPEACTBAMH OBITOBOM XUMUU

4.2

XuMusg U 300poBbe. XUMHUS B MEOUUMHE. XUMHSI U CEIbCKOE XO35MCTBO.
X¥UMHS B TPOMBINUIEHHOCTH. XUMUS M SHEPreTUKA: MPUPOIHBIN U MOMYyTHBIA
He(TAHOM Ta3bl, UX COCTAB U UcIoNib3oBaHue. CocTtaB HEPTH U € mepepadboTka
(MpUpOTHBIC UCTOYHHUKH YTIIEBOJIOPOIOB)

4.3

XUMUS U 3KOJOTrusl. XUMUYECKOE 3arpsi3HEHHUE OKPYKAIOWIEH Cpelbl U €ro
nocneactust. Oxpana runpochepsl, MouBbl, aTMocdepbl, GIOpsl U GayHBI OT
XUMUYECKOTO 3arpsisHeHus. [IpoGiieMa OTXOAOB M TMOOOYHBIX MPOIYKTOB.
AJnbTepHATUBHbIE UCTOUHUKHU YHEPTUU

4.4

OO01mue npeacTaBIeHUs O TPOMBIIIIIICHHBIX CITOCO0aX MOMyUYeHUS XUMUUYECKUX
BelIeCcTB (Ha MpUMepe MPOU3BOJCTBA aMMHaKa, CEPHONU KHUCIOTHI). UépHas u
uBetHass  Metauryprusi. CTeKksi0 M CHUJIMKaTHas  [POMBIIUIEHHOCTbD.




[IpombinienHas  opranuueckas Xumus. CpIpb€ UIi  OpPraHUYECKOU
IMPOMBIIIJICHHOCTH

5 Tunsl pacy€THBIX 33184

PacuéTel Macchl BC€IIECTBa HJIN 00BEMa ra3oB IO HN3BCCTHOMY KOJIMYECTBY

> BEIIIECTBA, Macce WiIH 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB

5.2 Pacuérsl TermoBoro 3¢ dexra peakuuu

5.3 Pacuérbl 00BEMHBIX OTHOLIEHUH ra30B IPU XUMHUECKUX PEaKLUAX

54 Pacuérel Maccel (00bEMa, KOMMUYECTBA BEHIECTBA) MPOIYKTOB PEAKIMH, €CITU
OJIHO W3 BEIIECTB JIaHO B M30BITKE (MMEET MIPUMECH )

55 Pacuérer mMaccoBoii wium OOBEMHOW [OJM BBIXOJAA TPOIYKTa PEAKIUU OT

TCOPECTUYCCKH BO3MOKHOI'O

Pacuéter maccel (00BbEMa, KOTMYECTBA BEIECTBA) MPOAYKTA PEAKIUH, €CIU
5.6 OJHO W3 BEUIECTB JJaHO B BUJIE€ PACTBOpA C OMNPEIEIEHHOW MACCOBOU JIONEH
pPacTBOPEHHOTO BELIECTBA

Pacuétel ¢ wucmonb30BaHHEM IIOHIATUN «MaccoBas H0Js», «MOJIApHaA
KOHLCHTpauus», «paCTBOPUMOCTL»

5.7

Haxoxxnenne MonekyssipHOW (OpMyJbl OpPraHMYECKOrO BEIIECTBAa IO €ro
5.8 IUIOTHOCTU ¥ MAaCCOBBIM JIOJISIM JIEMEHTOB, BXOJAAILIUX B €0 COCTaB, WIH 110
HPOAYKTaM CrOpaHus

Coaepkanue y4eOHOro npeamMera

10-1 kJace

OPITAHUYECKAS XUMUSA
Teopernyeckne 0CHOBBI OPraHU4eCKOM XUMHH

IIpeamer  opraHM4YeckOM  XMMHMM: €€  BO3HMKHOBEHWE, pa3BUTHE U 3HA4YCHUE
B IIOJIYYEHUH HOBBIX BEIIECTB U MAaTEPHUATIOB. T€OpHUs CTPOEHUSI OpraHU4EeCKUX coeuHeHu A.M.
BytnepoBa, ee ocHOBHBIE moyiokeHUS. CTPyKTypHbIE (OPMYJIbl OpPraHUYECKHUX BEILECTB.
I'omonorus, nsomepus. XuMHUYECKas CBSA3b B OPraHUYECKHUX COEAMHEHUSAX — OJWHApHBIE H
KpaTHBIE CBSI3H.

[IpencraBiaenne o KiaccupUKAMM OpraHUYECKUX BellecTB. HoMeHKIaTypa OpraHMYecKHX
coeuHEHUH (cucTeMaTudeckasi) U TpUBHAJIbHbIE Ha3BaHUS BaKHEHIINX IPEICTaBUTENEH KJIacCOB
OpPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl W3YYEHUs BEIIECTB M WX IMPEBPALLICHUN: O3HAKOMJIEHUE C
oOpa3laMu OpraHWYecKUX BEUIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYJ
OPTaHMYECKHUX BEIISCTB, HAONIOJICHHE ¥ ONHCAHHWE JICMOHCTPAIMOHHBIX OMBITOB IO
MPEBPAIEHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (TJIaBjieHHe, OOyTIMBaHUE U TOPEHHE).

Yraesoaopoabl



AJIKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTMYECKHUH psAll. MeTaH M 3TaH — MPOCTEUIINE MPECTaBUTETU
IKAHOB: (PM3MUECKUE U XUMUYECKHE CBOMCTBA (peakuy 3aMELICHUsI U TOPEHUs ), HAXOXK/ICHHUE B
pUpojie, MOJyYeHHe U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHME, T'OMOJIOTMYECKMH psl. OTHIEH W IPONWIEH — IPOCTEHIINE
NPEJCTaBUTENIN aJKEHOB: (U3NYECKHE M XHWMHYECKHE CBOMCTBA (pEeaKkiuHu TUIAPUPOBAHHMS,
rajJloreHUpPOBAHUS, TUAPATALUU, OKUCIICHHS U IOJIMMEpU3alun ), TOJyYeHHE U IPUMEHEHUE.

Ankanuensl: Oyranauen-1,3 u MetunOyTanueH-1,3: cTpoeHre, BAXKHEHIIINE XUMUYECKUE CBOWCTBA
(peakius nonmmMepusaium). [logyueHrne CHHTETUYECKOTO KayuyyKa U Pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKUN Psl. AUETHICH — MPOCTEHIITHI
MPEJICTAaBUTENb AIKWHOB: COCTaB, CTPOEHHUE, (PM3MYECKHEe M XMMHUYECKHE CBOWCTBA (pEakIiuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIUHN, TOPEHUS ), TOJIyYeHHUE U IPUMEHEHHE.

Apensl. benszon: cocrtaB, cTpoeHHe, (PU3NYECKUE U XUMHUYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUSI W HUTPOBAHMS), INOJyUYE€HUE U IpUMEHEeHue. Toiyois: cocTaB, CTPOCHHUE,
buznyecKkre u XMMHUYECKHE CBOMCTBA (peaKIny rajJoreHUPOBaHUS U HUTPOBAHUS ), MOJTYUYCHHUE U
npuMeHeHue. TokcuuHOCTh apeHoB. ['eHeTHueckas CBsI3b MEXAy YIJIEBOJOpOJaMH,
MPUHAJISIKAIIIME K Pa3TUYHBIM KJIaccaM.

[IpupomHbIe NCTOYHUKH YTIIeBo10poaoB. [Ipupoanslii ra3 u nonyTHele HedTsHbIE ra3sl. HedThb u
ee mpoucxoxieHue. CrocoObl TepepaOdOTKW HEPTH: IMEpPEeroHKa, KPEKHHT (TePMHYECKHH,
KaTaJIUTUYECKUil), mupoiamu3. IIpoaykTsl mepepaboTku HedTH, HX NPUMECHEHHE B
IIPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIN yroJib ¥ MPOAYKThI €0 NepepadoTKHU.

OKCIIEpUMEHTAIbHbIE METOJIbl M3YYEHUs BEIIECTB M WX IMPEBPALICHUN: O3HAKOMJIEHUE C
oOpa3lamu 1iacTMacc, KaydyKoB U pe3uHbl, Kojuiekun «Hedte» n «Yronp», MosenupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOAHBIX, NPOBEJICHHE MPAKTUYECKOH pabOThI:
MOJTy4Y€HHUE 3TUIIEHA U U3YUYEHHE €ro CBOMCTB.

Pacuernrie 3amaun.

Boruncnenuss mo ypaBHEHHIO XMMHMUYECKON peakuuu (Macchl, 00beMa, KOJIMYECTBAa HCXOJHOTO
BEIIECTBAa WJIM TNPOJYKTAa peakHHM IO H3BECTHBIM Macce, 00beMy, KOJIMUYECTBY OJHOIO M3
MCXOJHBIX BEIECTB WJIN MPOAYKTOB PEAKIUN).

Kuciiopoacoaep:kamiue opraHuueckue coeInHeHHsI

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHON U 3TAHOJI: CTPOEHUE, PU3MUECKUE U XUMUYECKHE
CBOICTBa (peakIMy C aKTHBHBIMU METaJUIaMU, T'aJJOT€HOBOJOPOJIaMH, TOPEHNUE), IPUMEHEHHUE.
BoxopoaHsie ¢B3u MeXAy MOJIEKyJIaMU CIIUPTOB. [[eficTBHE METaHOJIA U DTaHOJA HAa OPTaHU3M
YEII0BEKA.

MHOrOoaTOMHBIE CITUPTHL. DTUJICHTIIUKONIb U TJIMIICPUH: CTPOCHHE, (QU3HMUYECKUE U XUMHUYECKUE
CBOHMCTBAa (B3aMMOJEWUCTBHE CO IIEJTOYHBIMA METa/UIaMH, KadeCTBEHHAs pEaKkIius Ha
MHOTOQTOMHBIE CIUPTHI). JleficTBME Ha opraHu3M uesjoBeka. [IpuMeHeHWe TIUIEpUHA U
STHJIEHTJTUKOJIS.

®deHoJI: CTpOEHUE MOJICKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (peHOIIa.
[Tpumenenue ¢penona.



Anpneruapl U KeToHbL. DopManbACTUl, alleTAIbICTHI: CTPOCHUE, (PU3NUECKHE U XUMHUYECKUE
CBOMCTBa (pEaKkIMU OKHCICHUS W BOCCTAHOBJICHUS, KaUYECTBEHHbIC PEAKIUH), MOJIyYCHHE U
MIPUMEHEHUE.

OIHOOCHOBHBIC TpeeIbHbIE KapOOHOBBIC KHUCIOTHL. MypaBbHHAs M YKCyCHash KHUCJIOTHI:
CTpoeHue, PU3NIEeCKIe 1 XUMUISCKUE CBOMCTBA (CBOICTBA, 00IIME JJIs KJIacca KUCIIOT, PEaKIIus
sTepuUKaIuK), TOJy4YeHHEe W TMpuMeHeHue. CTeapuHOBas M OJICMHOBAas KHUCIOTHI Kak
MPEJICTABUTENIN BBICIINX KapOOHOBBIX KHCIOT. Mbla KaK COJIM BBICITUX KAPOOHOBBIX KUCIIOT, HX
MOIOIIIEE IENUCTBUE.

CrnoxHble 3Upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['naposnn3 cioxHbIX 3¢pupoB. JKupsl.
I'mpponus xupos. [Ipumenenue xupos. bruosornueckas posb )KUPOB.

VYraeBodpl: cocTaB, KjlaccH(UKalusg yriaeBoAOB (MOHO-, M- M moaucaxapuibl). ['mokosa —
NPOCTEHIINKA MOHOCaXapHua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PH3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumozeiicteue ¢ rugpokcuaom menu(1l), okucinenne aMMuagyHbIM PACTBOPOM OKCHAA
cepebpa(l), BoccraHoBieHUEe, OpOKEHUE TIIOKO3bI), HAXOXKICHHE B MPUPOJE, NPUMEHEHHUE,
6uonornyeckas poib. PoTocunTes. PpyKTO3a KaK U30MEP IITHOKO3bI.

Kpaxman wu nemitonoza kak mpupoiHble mnonuMepbl. CTpoeHHE KpaxMmana M IEJUTIONO3BI.
dusnyeckue 1 XUMHUUECKHE CBOMCTBA Kpaxmaiia (THAPOIN3, KaueCTBEHHAs pEeaKIlus ¢ HoI0M).

OKCrepUMEHTaJIbHBIE METO/Ibl U3YUEHHMSI BELIECTB U UX MPEBPAILEHUI: IPOBEICHUE, HA0II0IeHNE
U OIHCaHHE JIEMOHCTPALlMOHHBIX OINBITOB: TOPEHHE CIHPTOB, KAaYECTBEHHbIE pEAKLUU
OJIHOATOMHBIX CHUPTOB (OKHcIeHue 3TaHona okcugoM Meau(Il)), MHOroaTOMHBIX CHUPTOB
(B3aumMopelicTBie TauiepuHa ¢ rugpokcuaom menu(ll)), anpaernoB (OKUCICHHE aMMHAYHBIM
pactBopom okcuaa cepedpa(l) u runpokcunom menu(ll), B3aumonelicTBue Kkpaxmaia ¢ HOa0M),
IpOBE/IEHUE NMPAKTUUECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHON KUCIIOTHI.

Pacuernrie 3amaun.

Brruucnenusi mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00beMa, KOJUYECTBA MCXOJIHOTO
BElleCTBa WJIM MPOAYKTa peakluH MO HM3BECTHBIM Macce, 00beMy, KOIUYECTBY OIHOTO H3
MCXOJIHBIX BEIIECTB WX MPOJTYKTOB PEAKIINH ).

A30TcoepKale OpraHnYeCKUe COeAMHEHUSI.

AMUHOKHUCIOTH Kak aM(OTepHble OpraHHYecKue coequHeHHus. Duznyeckue W XUMHUYECKUE
CBOMCTBa AaMHUHOKHCIOT (Ha TpHMepe TIUIHMHA). bruonormdeckoe 3HAYCHHUE aMHHOKHUCIIOT.
IlenTuner.

benku kak mpupoaHbIe BBICOKOMOJIEKYIISIPHBIE cOeAMHEHUS. [lepBryUHas, BTOpUYHAs U TPETUYHAS
CTPYKTypa OenKoB. XHMMHUYECKHE CBOWCTBAa OEJKOB: THUIPOJU3, JCHATYpaIus, KaueCTBEHHbBIC

pCaKknun Ha OCIKH.

SKCHepI/IMeHTaHBHI)Ie MCTOABI U3YUCHHU BCUICCTB U UX npeBpameHI/Iﬁ: Ha6J'IIO)IeHI/Ie n OITMCAaHUEC
ACMOHCTPAIMOHHBIX OIIBITOB: ACHATYpallHUA OCIIKOB IIpU Harp€BaHnuu, OIBECTHBIC PCAKIINN OCIIKOB.

BbicokomoieKyIsIpHbIE COCUHEHHS



OcHOBHbIE TIOHATHSI XWMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, TOJUMep,
CTPYKTYpHOE 3BEHO, CTENECHb MOJMMEpPU3AIUU, CPEAHsss MoJieKyJsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX COETUHEHUIN — MOJMMEPU3aIIHs U MOJIMKOHICHCALIHS.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHUs BEIIECTB M HUX IMPEBPALIECHUNA: O3HAKOMJICHUE C
o0pa3iamMu IpUPOAHBIX M UICKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

MexipeamMeTHbIE CBS3H.

Peanmzanust MeXIpeAMETHBIX CBSI3€H MpPU HU3YYEHUM OpraHuyeckol xumuu B 10-M Kiacce
OCYIICCTBIISIETCSl 4Yepe3 HMCIMOJB30BaHWE KaK OOIIMWX E€CTECTBEHHO-HAYYHBIX IMOHSATHH, TaK U
MOHSTHM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICNIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mue ecTecTBEHHO-HAayYHbIE MOHSTHS: SBICHHE, HAy4YHBIH (DaKT, TMIIOTE3a, 3aKOH, TEOpUs,
aHaJgu3, CUHTE3, Kiaccuukanus, MEepUOAUYHOCTh, HAOIIOJIEHHE, U3MEpPEHUE, IKCIICPUMEHT,
MOJICIIUPOBAHUE.

®du3nka: MaTepus, SHEpPrus, Macca, aTOM, AJIEKTPOH, MOJIEKYJa, SHEPreTUYECKUN YpPOBEHb,
BEIIIECTBO, TEJI0, 00hEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3MUCCKHUE BEITMUNHBI U STUHUIIBI KX
A3MEpPEHUS.

buonorus: knerka, opraHmsM, Ouocdepa, OOMEH BemIECTB B OpraHm3me, (HOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIeBOIbI, KUPHI, PepMEHTHI).

Feorpa(bmlz MHHCEPAJIbI, TOPHBIC TOPOJBI, ITOJIC3HBIC NCKOITACMBIC, TOIJIMBO, PECYPCHI.

TexHomorus: IMMUIICBBIC TPOAYKTBI, OCHOBBI PAHOHAJIIBHOTO IIUTAHWA, MOKIIHUEC CPCACTBA,
JICKAPCTBCHHBIC 1 KOCMETUUYCCKHE MTPErapaThbl, MAaTCPpHAJIbl U3 HCKYCCTBCHHBIX U CUHTCTHYCCKUX
BOJIOKOH.

11-4 KJIace

OBILIAA U HEOPTTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI XUMHMHU

XuMmudeckui anemMeHT. AToM. Sapo aroma, H30TOMNBL. DJIEKTPOHHASI 000JI0YKA. DHEPTETHICCKIE
YPOBHH, TIOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d-ameMeHTsl. OCOOCHHOCTH pachpeeIeHUs
AIIEKTPOHOB O OpOUTANISIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJO0B. DJIEKTPOHHAsS
KOH(UTYpaIvsi aTOMOB.

Ilepuonnueckuii 3akoH u Ileprnonnueckas cucreMa xumuueckux 3neMeHToB .M. Menneneesa.
Cs3p nepuoandeckoro 3akoHa W Ilepmoandeckoil cucTeMbl XHMHYECKUX 3nemeHToB /J[.M.
MeHieneeBa ¢ COBpEMEHHON TEOpUEN CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU M3MEHEHUsI CBOMCTB
XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM TMPOCTBHIX M CIOKHBIX BEIIECTB MO TPYINaM U
nepuoiaM. 3HaueHHe MePUOJNIYECKOT0 3aKOHA B Pa3BUTUHU HAYKHU.

Crpoenue BemiecTBa. XUMUYECKast CBSI3b. BUIbl XUMUYECKOM CBSA3M (KOBAJICHTHAs! HEMOJIApHAs U
MOJISIpHAs, MOHHAS, MeTaJuIndecKast). MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMUYECKOH CBS3U
(oOMeHHBI# u JIOHOPHO-AKIIETITOPHBIN ). Bomoponnas CBSI3b. BaneHTHOCTS.
3H€KTpOOTpI/ILIaTe.HBHOCTL. Crenenn okucieHusa. MOHBI: KATHOHLI 1 aHHOHLI.



BemectBa MONEKYISPHOTO U HEMOJIEKYJSPHOTO CTPOEHMs. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUIMBl KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJTINYECKON PEIIETKH.

[ToHATHE O AMCHEPCHBIX cUCTeMax. VICTUHHBIE W KOJUIOMIHBIE PAacTBOpPHL. MaccoBas IoJis
BEILIECTBA B PACTBOPE.

Knaccugukanuss Heopranndeckux coeavHeHnid. HoMmeHKnaTypa HEOpraHMYECKHX BEILECTB.
I'eHeTnyeckas CBSA3b HEOPraHMYECKUX BEILECTB, IIPUHAUICKAIINX K PA3IIMYHBIM KIIACCaAM.

Xumuueckass peakuus. Kiaccupukamuss XUMHYECKHMX pEaKUMid B HEOPraHUYECKOW U
OpPraHMYECKON XMMUU. 3aKOH COXPAaHEHHS MACChl BEILECTB, 3aKOH COXPAHEHUS WU NPEBPALLCHUS
SHEPIUU IIPU XMMUYECKUX PEAKIUAX.

CkopocTh peaklMM, €€ 3aBUCUMOCTb OT pa3iuuHbIX (akTopoB. OOpaTUMbIE peEaKLUU.
Xummnueckoe paBHoBecHe. DaKTOpbI, BIMSIOIIME HAa COCTOSHUE XUMHUYECKOTO PABHOBECHS.
ITpunnun Jle larense.

OnexTpoauTHueckas qucconuanus. CUibHbIE U clladble 21eKTpoinuThl. Cpela BOAHBIX pPaCTBOPOB
BEIIIECTB: KUCIIas, HEUTpaibHas, ILeJI0YHAas.

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHBIC pCaKknuu.

DKCIepUMEHTAIbHbIE METOABl M3YUYCHUSI BEIICCTB M WX IMPEBpANICHUMN: JIEMOHCTpaIus TabIuIl
«Ilepuonnueckas cuctema xumuyeckux snemeHToB /.M. MenneneeBa», uM3ydeHHe Moenei
KPUCTAJUTMYECKUX DPEIIECTOK, HAOMIOJCHUEe M OMUCAHWE JIEMOHCTPAIIMOHHBIX U JIaOOPaTOPHBIX
OTIBITOB (Pa3sioKeHHE NEPOKCHUIA BOJOPO/Ia B MPUCYTCTBUM KaTalu3aTopa, OMpeAesieHue Cpeabl
pacTBOPOB BEMIECTB C IMOMOIIBI0 YHUBEPCAIHHOTO WHAWKATOPA, PEAKIMH HMOHHOTO OOMEHa),
MPOBEJICHUE MPAKTUUYECKON paboThl «BiusHUe pa3nuuHbIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOMH
peakuumny.

Pacuernrie 3amaun.

PacueTtsl mo YPpaBHCHUAM XUMHYCCKUX peaKHHﬁ, B TOM YHUCIIC TCPMOXHMUUYCCKHUEC PACUCTHI,
PACUYCTBI C UCITOJIB30BAHHUEM ITOHATHUA «MAaCCOBas O0Jid BEHICCTBAY.

Heopralmqeclcaﬂ XUMMUA

Hewmeramnsl. [Tonoxenne nemeraiuio B [leproandeckoit cucteMe XuMu4yeckux anemeHton J[. M.
MemnpeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB. DU3NYECKUE CBONCTBA HEMETAIIOB. AJIIIOTPOIHS
HEMeTaJUIOB (Ha MpUMeEpe KUcaopoaa, cepsl, hochopa u yriepona).

XUMHYECKUE CBOWCTBA BAKHEHIIINX HEMETAUIOB (TaJOTeHOB, CEPHI, a30Ta, hocdopa, yriaepoaa u
KpEMHHUSI) M HUX COEAMHEHUH (OKCHIOB, KHCIOPOACOAEPKAIUX KHUCIOT, BOJOPOJIHBIX
COCTMHCHUI).

HpI/IMeHeHI/IC BaKHEHIIINX HEMETAJIJIOB U MX COCIMHEHUIA.

Meramnel. [lonoxkenne meramnoB B Ilepumoandeckoit cuctemMe XuMHYeckux siaeMeHtoB J[.M.
MengeneeBa. OcoOEHHOCTH CTPOCHHS SJEKTPOHHBIX O0OJOYEK aTOMOB MeTayuioB. OOriue
¢uszndeckue cpoiictBa MeTauioB. CIIaBbl METayUIOB. DJIEKTPOXUMHYCCKUN PsJl HANPSHKEHUH
METaJIIOB.



XWMHUYECKHUE CBOWCTBA BAKHEUITUX META/UIOB (HATPUU, KaJIWH, KaJIbI[Ui, MarHUH, aTlOMUHHM,
IIUHK, XPOM, JK€J€30, MEJIb) U UX COCTMHEHUM.

OO6mmue criocoObl MOTy4YeHUsT MeTaJUIOB. [IpuMeHeHre MeTalIoB B OBITY M TEXHHKE.

9KCHepI/IMeHTaHBHLIe MCTOJbl M3Yy4YCHHUA BCHICCTB U HUX HpeBpaH.IeHPIﬁZ HU3YYCHUC KOJIJICKIUU
«Mertajuibl W CIUIaBbD», OOpa3IlOB HEMETAJIOB, PpEIICHHE 3KCICPUMEHTAIBHBIX 3ajad,
HAOJIIO/ICHUE W ONKCAHWE JEMOHCTPAlMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJCHCTBUE
THIPOKCHUIA ATFOMHHHMS C PACTBOPaMH KHCIIOT W IeJIOYe, KaueCTBEHHbIC PEAKIMKM Ha KATHOHBI
METAaJIJIOB).

PacueTHrie 3aJa4du.

Pacuersl macchl BemiecTBa Ui 00beMa ra3oB MO0 U3BECTHOMY KOJHUYECTBY BEIIECTBA, MAacCe MU
00bEMY OJTHOTO M3 YUYACTBYIOIIMX B PEAKIIMM BEIIECTB, pacueThl Macchl (00beMa, KOJUYECTBA
BEIIECTBA) MPOAYKTOB PEAKIUU, €CIIH OJJHO U3 BEUIECTB UMEET IIPUMECH.

XHUMHA U KH3HD

Ponp xumMum B OOECTHICUEHUH D3KOJOTUYECCKOW, DHEPTeTUYCCKOW W THUIICBOH O€30MMacHOCTH,
pa3BUTUU MeIULMHBL. [ToHSITHE 0 HayYHBIX METOJaX MO3HAHMSI BEIIECTB U XUMHUYECKHUX PEaKIIH.

Hpe,I[CTaBJ'IeHI/IH 00 O6H.[I/IX HAayYHbIX HNPUHOUIIAX MMPOMBIINIJICHHOI'O IOJYYCHUA Ba)KHEHIITNX
BCIICCTB.

YenoBek B MHpE BEIIECTB W MATEPUAIOB: BAaXXHEHUIIWE CTPOUTENIBHBIE MAaTEpHAIbI,
KOHCTPYKILMOHHBIE MaT€pHUallbl, KPACKH, CTEKIIO, KepaMUKa, MaTepUaibl s DJICKTPOHUKH,
HaHOMaTepHaJibl, OpraHM4eCKHe U MUHEpPaJIbHbIE y100pEHUSI.

XUMUs ¥ 310pOBBE YEJIOBEKA: IPABUJIa UCIIOIB30BaHUsl JIEKAPCTBEHHBIX MpenapaToB, MpaBuia
0€30MacHOTO UCIOJIH30BAHUS MTPENAPATOB OBITOBOM XUMHUHU B TMIOBCETHEBHON KU3HH.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBsI3eH NP U3Y4YEHHH OO0Iel M HeopraHudecko xumuu B 11-m
KJIacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KAaK OOIIMX €CTECTBEHHO-HAyUHBIX MOHATHH, TakK
Y TIOHATHH, SBISIIOIIUXCS CHCTEMHBIMH JUISI OTHENBHBIX NPEIMETOB E€CTECTBEHHO-HAYy4YHOIO
LUKJIA.

OO01re ecTeCTBEHHO-HAy4YHbIE TOHSATHS: HAyuyHBIM (akT, TUIIOTe3a, 3aKOH, TEOpHs, aHaJu3,
CHHTE3, Kiaccu(uKkauusi, NEepUOJUYHOCTh, HAONIIOJIEHHE, HKCIEPUMEHT, MOJCIUPOBaHHE,
WU3MEpPEHHUE, SBJICHHUE.

®dusnka: marepus, SHEPrus, Macca, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, H3O0TOII,
pPaZIloOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUN YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe

COCTOsIHHEC BCIIICCTBA, (1)I/ISI/II-IGCKI/IC BCJIMYHHBI U €AMHUIEBI X U3MECPCHUA, CKOPOCTh.

buonorus: kimerka, opraHusM, 3Kocuctema, ouocdepa, MaKpo- U MUKPOIJIEMEHTbI, BUTAMUHBI,
0OMEH BElIeCTB B OpraHU3MeE.

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOMIAeMbIe, TOILIUBO, PECYPCHI.



TexHoyorus: XuUMHYSCKas MNPOMBIINIJICHHOCTh, MCTAJLIIyprus, IPOHU3BOACTBO CTPOHUTCIbHBIX

MaTcpurajoB, CEIIbCKOXO03SMCTBCHHOE IIpOU3BOACTBO, nuuicBas MIPOMBIINIJICHHOCTD,
(bapMaI_IeBTI/ILIeCKaH IIPOMBIIIJICHHOCTD, IMPpOU3BOJACTBO KOCMETHYECCKUX IIpernaparTos,
IMPOU3BOACTBO KOHCTPYKIIHMOHHBIX MaTcpHraioB, OJICKTPOHHAA IMPOMBIIIJICHHOCTD,

HaHOTCXHOJIOTHH.



TemaTHueckoe IJIAHUPOBaAHUE

10-i1 k1acce

e HaumenoBan | KoaunduecTBo yacoB
11/- He pa3jaeioB U DJIeKTPOHHbIE (uudposbie)
TeM Beer | Koutpoabn | IIpakTuyeck | ogpasoBaTesibHbIe pecypebl
" | nporpammer |0 bie paGoThl | Me padoThI
Paspnen 1. Teoperuyeckue 0OCHOBbI OPraHU4eCcKON XMMUH
IIpenmer
OpPraHu4eCcKOn
XAMHHU.
Teopust bubnmorexa POI
1.1 | ctpoenus 3
OpraHMYEeCKUX — resh.edu.ru/subject/29/10/
COETMHEHUH
AM.
Bbyrneposa
Uroro no paznmeny |3
Pa3nen 2. YraeBoaopoasl
[Ipenenbubie bubnuoreka POIII -
2.1 | yrneBomoposl | 2 resh.edu.ru/subject/lesson/6151/start/149
— aJIKaHBI 993/
Henpenenbusie
TJI€BOIOPOIbI Ny
29 y ﬂaniegm 6 1 Tpenaxep «O6mako 3HaHUi». Xumus. 10
) ’ kiacc, 000 «Dusukon J1ad»
aJIKaJEeHbI,
AJIKUHBI
DJEKTPOHHBII 00pa30BaTENbHBIA PECYPC
ApomaTtnuecku p p peeyp
23 e > «Jlomamame 3amanusa. CpemHee obOimee
) oOpaszoBanne. Xumus», 1011 kiacc, AO
YTIIEBOJOPOIBI " "
«Mz3natensctBo "lIpocBeenue"»
IIpuponHsie
ACTOYHUKHU o
2.4 | vresomopono |3 1 Tpenaxep «O6mako 3HaHui». Xumus. 10
Y Alopoa knacc, OO0 «®uzukoH JIad»
B u X
nepepaboTka
HWroro mo pazmeny | 13
Paznen 3. Kuciopogocoaep:kamue opraHuyeckue coeIuHeHust
31 CrupTsl. 3 Tpenaxep «O6mako 3HaHmi». Xumus. 10
" | denon knacc, OO0 «Pusukon J1ad»
39 AJbaeruanl. 7 | Tpenaxep «O6mako 3HaHmi». Xumus. 10
| KapboHossie knacc, OO0 «Duzukod JIad»




KHCJIOTEHI.
CrnoxHsie
3¢upsl
Tpenaxep «O06mako 3HaHU». Xumus. 10
3.3 | Yrnesozwt 3 ! knacc, OO0 «Duzukod JIad»
HWroro mo pazmeny | 13

Paznen 4. A3oTcogep:kamm

€ OPpraHuv4eCKue COCIMHCHUA

AMUHBI. .
Tperaxep «Obmako 3HaHU». Xumus. 10
4.1 | AMunokucior |3
knacc, OO0 «Duzukod JIad»
bl. benkn
Wroro mo pazmeny |3

Pazpnen 5. BoicokoMoliekyn

SIPHBbIE COCAUHECHUS

51 g:afl:;ccm' ’ Tpenaxep «Ob6mako 3HaHMI». Xumus. 10
’ Boio?ma' knacc, OO0 «Duzukod JIad»
Uroro no pazneny |2
OBLIEE
KOJIMYECTBO
YACOB o 34 2 2
I[MPOT'PAMME
11-i kaace
HauMeHnoBaHMe KoauuyecTBo yacos
Ne A3ACNOB M TeM DJIeKTPOHHBIE (uudpossbie)
w/mn |P Beero Kontpoabneie | IIpakTideckue | ogpaszopatebHbIe pecypebl
HporpaMmat paGoThI paGoThI
Paspnen 1. TeopeTudeckne 0OCHOBbI XMMHHU
CrpoeHue aToOMOB.
[lepuonunueckuii
3aKOH u
11 Ilepuoanueckas 3 bubnuoreka
" | cucrema POIII — resh.edu.ru/subject/29/11/
XUMHAYECKHX
anemenToB  J[.W.
Menneneesa
CrDoCHIME DNEeKTPOHHBIA 00pa30BaTENbHBIN
Bep ccTBa pecypc «JlomamiHue 3ajaHud.
1.2 M}I?oroo6. . 4 Cpennee obmee oOpazoBaHUE.
BELLICCTE P Xumusa», 10-11  xmace, AO
= «3patenscTBo "lIpocBemenue"»
XUMIICCKHe Tpenaxkep «OO0nako 3HAHHI.
1.3 SN 6 1 1 XuMusl. 11 knace, OO0
peartt «Dwusukon JIab»
Hroro no pazneny 13

Pa3nen 2. Heopranuyeckast Xumus




Tpenaxep «O01aK0 3HAHUN.
2.1 | Meraibl 6 Xumus. 11 xkmace, OO0
«Dusukon J1ad»
Tpenaxep «O01aK0 3HAHU.
2.2 | HemeTtammbl 9 Xumus. 11 kaace, OO0
«Dusukon J1ad»
CBs3b 3
B — Tpenaxkep «OO0nako 3HAHHI.
2.3 o FEHH%CKHX 2 Xumus. 11 knacc, 00O
p «Dusukon J1ad»
BEIIIECTB
Hroro no pazaeny 17

Pa3nea 3. Xumus u :Ku3HL

Tpenaxep «O0OMaKo 3HAHHI.

3.1 | XuMus U )KU3Hb 4 Xumusi. 11 ki1ace, OO0
«Du3ukoH J1ad»

Htoro no pazaeny 4

OBIIEE

KOJIMYECTBO 34

YACOB 1o

ITPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa ugposbie
n/n Tewa ypoxa Bcero Konrponsnsie | Ilpakruveckue f{lr;yqeﬂuﬂ :)Iﬁlc)l;I;OBaTeJIbHLIe
padoThI padoThbI pecypest
1 [Ipeamer opranu4ecKo XuMuH, € 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopus cTrpoeHHs OpraHM4EeCKUX
2 coequHenunit A. M. Bytieposa, eé 1
OCHOBHBIE IT0JIOKEHHUS
[IpencraBnenue o knaccuukanuu
3 opraHuueckux semects. Homenkiatypa 1
(cucremMaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AnKaHbI: COCTAB 1 CTPOCHHE, 1
TOMOJIOTMUECKUH PsijL
5 Meran u 3TaH — npocTenIre 1
IIPEICTaBUTENN aJTKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUieH U NPONWIEH — NpoCTeine 1
MIPEICTaBUTENH aJTKEHOB
3 [IpakTuueckas padora Ne 1. «Ilomyuenue 1 1
STWJIEHA U U3yUYEHUE €ETO0 CBOMCTB
Ankanuensl. byranuen-1,3 u
9 MeTunoyTanuen-1,3. [Tonyuenue 1

CUHTETUYECKOIO KayuyyKa U PE3UHBI




AJNKHUHBL: cOCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUH PSIL.

10 R
Anerunes — npocTenmumi
IIPEICTaBUTEND AJTKUHOB

11 Brluncienus 1o ypaBHEHUIO XUMUYECKOU
peaxkuuu

12 Apenbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH
apeHOB

13 ['enernyeckas cBS3b yIiI€BOJOPOIOB,
INPUHAIIEKALIMX K PAa3IMYHBIM Klaccam
[IpupoHBIE HCTOUHUKY YIIIEBOJOPOJIOB:

14 MPUPOJIHBIN ra3 U MOy THBIE He(TIHBIC
rassl, He)Th ¥ MPOAYKTHI €€ nepepaboTKu
[IpupoaHbIE HCTOYHUKH YIJIEBOAOPOIOB:

15 MIPUPOIHBIN a3 U NOMyTHbIE HEPTSIHBIC
rasbl, He)Th ¥ MPOAYKTHI €€ epepaboTKu

16 Kontponbnas padoTa no pasaeny
«YTIEeBOAOPOIBDY

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTBHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ CIUPTHI: TUIICHTIIUKOIIb
U TIIULEPUH
DeHOI: CTPOCHUE MOJIEKYIIBI,

19 ¢u3nyecKkrne 1 XUMHUYECKHE CBONCTBA,
IIPUMEHEHNE

20 Anpaerusabl: GopManbaerua u
alneTanpaerua. AeToH

71 OnHOOCHOBHBIE IIPE/IeNbHbIE KAPOOHOBBIE
KHCIIOTHI: MypaBbUHAs U YKCyCHast

2 [IpakTuueckas pabora Ne 2. «CoiicTBa

pacTBOpa YKCYCHOM KHUCIIOTHI»




23

24

CTeapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHhI, KaK
nNpeACTABUTCIIN BBICHIUX Kap60HOBBIX
KHCJIOT

Mpbuta KaK COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHUE

25

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX

3¢upoB

26

27

28

29

JKupsr: runponns, NpuMeHEHHE,
OuoJsIornyecKas poJib KHUPOB

VYraeBojpsl: cOCTaB, KiIaccuuKanus.
Baxneiimme npeactaBuTeNu: TII0K03a,
¢bpykTo3a, caxaposa

Kpaxman u nemironosa Kak npupoHbie
MIOJIUMEPBI

KontponbHast pabota 1o pazueny
«Kucnopoaconepxaiuye oOpraHuuecKue
coeauHeHus»/ Beepoccuiickas
IIpoBepoyHas pabora

30

31

32

33

OO6mras xapakTepucTruKa
a30TCOoJIepKAIUX OPraHNYECKUX
coenuHeHui / Beepoccuiickast
poBepoyHas paboTa

AMMHBI: METUJIAMWH W aHWJINH

AMUHOKHCIIOTHI KaKk aM(pOTEepHbIE
OpPraHUYECKHUE COCANHEHUS, UX
6uosiornyeckoe 3HaueHue. [lentuapl.
benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS
OcHOBHbIE OHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN




OcCHOBHEBIE METOJBI CHUHTEC3a

34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH IIEMEHT. ATOM.
DJeKTpoHHAs! KOH(PUTYpalusi aTOMOB

KoaudecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbBIE
uudgposbie
o0pa3oBaTtejibHbIE

pecypchl

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKHX diieMeHTOB /[I. 1.
Menzeneesa, MX CBA3b C COBPEMEHHON
TEOpUEHN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYSCKHX 3JIEMEHTOB M UX COCAUHCHUMN
0 rpynnam M nepuojam. 3HaueHue
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB /.M. MeHaeneeBa
B Pa3BUTHHU HAYKHU

CrpoeHnue BelecTBa. XMMHUUECKasi CBS3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUs
KOBAJIEHTHOM CBsI3U. BonopoHas CBsA3b

BaneHTHOCTB. DIIEKTPOOTPULIATENBHOCTD.
Crenenb okucnenus. Bemiectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS

IMTonarue o JUCIICPCHBIX CUCTEMAX.
VcTrHHBIC U KOJUTOUIHBIC PACTBOPBHI.
MaccoBasi 107151 BEIIeCTBa B pacTBOpeE

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIUHECHUM.




I'eneTnueckas cBI3b HEOPTraHUYCCKUX
BCIICCTB, PA3JIMYHBIX KJIACCOB

Knaccudukanus XuMHYeCKUX peaKInii B
HEOPraHWYECKON U OPraHUYECKON XUMUH.
3aK0oH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHUS SHEPTUU TPU
XUMHUYECKHUX PeaKLUsiX

10

11

12

CkopocTtb peakiuu. OOpaTuMble peakuu.
XUMHUYECKOE PaBHOBECHE

[TpakTiueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

DNEeKTpOIUTHYECKAs JUCCOLHALINS.
[TonsTue o Bonopoanom nokasareine (pH)
pactBopa. Peakuuu noHHOrO OOMeHa.
I'maponus opraHnyeckux u
HEOPraHMYECKUX BEIIECTB
OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC

peakuuu. [TonsTre 00 anexTponuze
pacIIaBOB ¥ pacCTBOPOB COJICH

13

14

15

KontponbHas padoTa mo pazaerny
«TeopeTrndyeckne OCHOBBI XUMHI

MerTansl, uX MOJIOKEHHE B
Ilepronnueckoit cucteMe XUMUYECKUX
sneMenToB . 1. Menaeneera u
0COOEHHOCTH CTpOeHHUs aToMoB. O01IHEe
dbuznyecKre CBOMCTBA METAIIIOB

CnnaBbl METAIIOB. DJIEKTPOXUMHUUYECKUIN
P HAIPSDKEHUM METAJIIIOB

16

XHUMHUYeCcKre CBOMCTBA BaXKHEHIIINX
METaJIOB (HATPU, Kalnuil, KalbIui,
MarHui, aJTfOMUHHI) U UX COeTUHEHUI




17

XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COeTUHEHUN

18

19

20

XUMHYeCKHEe CBOMCTBA IIMHKA, JKele3a U UX
COCIMHEHUN

[Tpaktrueckas padota Ne 2. "Pemienue
HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
«Metaip»"

HemeTamiel, ux 10JIOKEHUE B
[Tepuoanueckoii cucTeMe XUMUUECKUX
sneMenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

dusnyeckre CBOMCTBA HEMETAILIOB.
AJIIIOTpOIHS HEMETAIJIOB (Ha MPUMEpe
KHCIIOpOJ1a, cephl, hocdopa u yrieposaa)

22

XUMHUYECKUEe CBOMCTBA IaJIOT€HOB, CEPhI U
HUX COeIUHEHUN

23

24

XuMHYecKue CBOWCTBa a30Ta, hocdopa u
UX COEIUHECHUIN

XUMUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS
1 UX COCTUHESHUH

25

26

IIprumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COeIUHEHUU

O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
TeMme «HemeTranmneny. Beraucinenus mo
YPaBHEHHSIM XUMUYECKHX PEAKIUi U
TepMOXI/IMI/I‘IGCKI/Ie paCLIéTI)I

27

28

[IpakTuueckas padora Ne 3. «Pemenue
SKCIIEPUMEHTANIBHBIX 3aa4 10 TeMe
"Hemeranst"»

KonTponpHas pabora mo temam
«Metamey 1 «HemeTamisn




29

30

Heopranuueckne u opraHnyeckue
kucioTel. Heopranuueckue u
OpPraHMYECKHE OCHOBAHUS

AMoTepHbIe HEOpraHUYECKHe U

OpTraHU4Y€CKUC COCIUHCHU . I'enetnueckas

CBsA3b HCOPraHUYCCKHUX U OPraHu4CCKHuX
BCIICCTB

31

32

33
34

Poip xuMuu B o0ecIieueHun
AKOJIOTUYECKOM, SHEPreTUUECKON 1
MUIICBON O€30MMACHOCTH, Pa3BUTHHI
M€eIUIMHBI

[IpencraBienust 06 0OIIMX HAYYHBIX
MIPUHIIAIIAX IPOMBIIIICHHOTO ITOTYICHHSI
Ba)KHEHIIINX BEILIECTB

YenoBek B MUpE BEUIECTB U MAaTEPUAIIOB
XHUMHS U 300pOBbE YEIIOBEKA

OBILIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34
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