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HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma o XMMHHM Ha YpOBHE CpeTHET0 001ero o0pa3oBaHus pa3paboTaHa Ha OCHOBE:
@enepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoii

Deneparumny, TpeOOBaHUH K pe3ylbTaTaM OCBOCHHS (eepabHON 00pa30BaTeIbHOM IPOrpaMMBbI
cpeanero obmero o6OpaszoBanus (POII COQO), mnpexacraBieHHbIx B DenepaabHOM
rocymapcTBeHHOM obOpazoBatenbHoM crangapre COO, ¢ yuérom Konmenmmu mnpemnogaBaHUs
yuebHoro mpeamera «Xumusi» B oOpa3oBareibHBIX opranuzanusax Poccuiickoit denepanuu,
pean3yIoMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOrpaMMbl, 1 OCHOBHBIX MOJIokeHH «CTpareruu
pa3BuTHsl BocniuTaHus B Poccuiickoit denepanuu Ha niepuoa no 2025 roma» (PacmopsikeHue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

o ®denepanbHblii 3aK0H 0T 24 ceHTs0ps 2022 1. No 371-D3 “O BHeceHWHM M3MEHEHUH B
®denepanbHblil 3akoH «O0 oO6pa3oBanuu B Poccuiickoit Deaepannn» u ctathio 1 deaepaabHOTO
3akoHa «O0 o0s3aTenbHBIX TpeboBaHmsIX B Poccuiickoit deneparmmy;

e [Ipuxa3z Munnpocsemenust Poccun «O6 yrBepxieHun ¢eaepaibHOro rocy1apcTBEHHOIO
00pa30BaTeNILHOrO CTaHJapTa CPETHEr0 001Iero 00pa3oBaHUm»,
ot 17 mas 2012 rona Ne413 (B pemakumu Ilpukaza Munnpocsemenusi Poccun ot 12.08.2022
Ne732);

¢ [lpuka3z MunuctepctBa npocsemeHust Poccuiickoit @enepanuu ot 18.05.2023 Ne371 «O06
yrBepxkaeHnn DenepanbHoil 00pa3oBaTebHOM MpoOrpaMMbl CpeJHero oOuiero oopa3oBaHU»
(3apeructpupoBanHoit MuHI0cTOM P® o1 12.07.2023rNe74228);

e Jlocranosinenue [7aBHOrO roCyIapCTBEHHOIO CaHUTApHOrO Bpaya Pocculickon
Deneparun ot 28.09.2020 Ne 28 «O6 yrBepxkaennn canutapubix npasui CII 2.4.3648-20
«CaHHUTapHO-3IIMIEMUOJIOTMYECKIE TPeOOBaHUS K OpPraHM3alUsM BOCHUTAHUS U OOydeHus,
OTIbIXa W O370pOoBJeHMs jaereil m momoxexu» (BMecte ¢ «CII 2.4.3648-20. Canuraphbie
IIPaBUIIA...»);

e [IlocranoBiaenue IJ1aBHOrO TOCYHApCTBEHHOIO CaHUTapHOro Bpaya Poccuiickon
®eneparun ot 28 suBapst 2021 1. Ne 2 «O0 yTBepkIeHMM caHUTapHbIX paBui U HopM CanlluH
1.2.3685-21 «I'urneHndeckrne HOPMATUBHI U TPEOOBAHUS K 00ECIIEUeHUIO O€30MaCHOCTH U (MJIN)
0€3BpEIHOCTH IS YeJIoBeKa (PaKTOPOB CpeIbl OOUTAHUAY;

e [Ipuka3z Munnpocsemenuss Poccun ot 22.03.2021 Ne 115 «O6 yrBepxaenuu [lopsiaka
OpraHM3allMi U  OCYIIECTBJIEHUS  OOpa30BAaTE€IbHOW  JESATENBHOCTH IO  OCHOBHBIM
o011eo0pa3oBaTesIbHBIM MporpaMMaM - 00pa30BaTeNIbHBIM MIPOrpaMMaM HayallbHOTO OOIEro,
OCHOBHOTO OOIIIETO U CPETHETO O0IIETO 00pa30BaAHUSY;

e JIucemMo Munnpocsemenuss Poccun ot 03.03.2023 Ne 03-327 «O HampaBieHUH
uHpopmanum» (BMecte ¢ «MeToauuecKUMH DPEKOMEHJAIUSMU 110 BBEIEHHUIO (eaepatbHbIX
OCHOBHBIX 00111€00pa30BaTEIbHBIX TIPOTPAMM);

e JluceMo Munnpocsemenuss Poccum ot 16.01.2023 Ne 03-68 «O HampaBieHHH
uHpopmauum» (Bmecre ¢ «MHpopmanmelr o BBeneHUMM  (elepalibHBIX  OCHOBHBIX
0011e00pa30BaTeIbHBIX POTPaAMM»);

e JlucemMo Munnpocseuienus Poccun ot 17.11.2022 Ne 03-1889 «O HampaBieHun
uHpopmanun» (BMecte ¢ «MHPOPMAIMOHHO — pa3bSCHUTENBHBIM MUCHBMOM 00 OCHOBHBIX
U3MEHEHHUSAX, BHECEHHBIX B (eaepalbHbli TOCYAapCTBEHHBIM 00pa3oBaTeNbHbIN CTaHAApPT
CpeaHero o01ero oopa3oBaHus, U OpraHU3aluu paboThl IO €ro BBEACHHUION);

e [lucemo Munnpocsemenus Poccun ot 26 despans 2021r.Ne03-205 «O MeTonnyeckux
peKoMeHJausIxX» (BMecTe ¢ «MeToAnueCKUMU pEKOMEHIALIUIMU IO 00€CTIEYeHNI0 BOZMOKHOCTH
OCBOCHMS OCHOBHBIX OOpa3oBaTeNbHBIX MporpaMMm oOywaromumucs 5-11 kmaccoB 1o
WHAUBUAYAIbHOMY Y4eOHOMY IIaHY»;

e VYHuBepcalbHble KOIU(PUKATOPHI pacIpelNes€HHBIX 0  KJaccaM  IPOBEPSIEMbIX
TpeOOBaHUHN K pe3yabTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTeNbHOM MPOrpamMMbl MO YCIOBHSIM
o011ero o0pa3oBaHus U IEMEHTOB COJEPKaHMs M0 y4eOHBIM MpeAMEeTaM AJIs UCIOIb30BAHUS B
(denepanabHBIX U PETMOHANBHBIX MPOIENypax OIEHKH KayecTBa 0Opa3oBaHMUs, NOJATOTOBJICHHBIC
denepanbHbBIM  TOCYapCTBEHHBIM OIOJDKETHBIM HayuyHbIM yupexaeHueMm «DenepanbHblii



MHCTUTYT MEAarorHuecKux HM3MEpeHHi» U pa3MmeméHHble Ha caifte :/fipi.ru/metodicheskaya-

kopilka/univers-kodifikatory-oko.

Cpok mosydeHus: CpelHero oo0IIero o0pa3oBaHus COCTABIISIET J1Ba roja, a ais juil ¢ OB3 ¢
OTPaHUYCHHBIMH  BO3MOKHOCTSIMH ~ 3[I0POBbSI M  HWHBAJIHJIOB MpU OOYYEHHUH TIO
aJalTUPOBAHHBIM  OCHOBHBIM  00pa30oBaTENIbHBIM  MpOrpaMMaM  CPEAHEro  OOMIEeTo
00pa3oBaHUs JIBa roJla YBEIMYUBACTCS HE 00Jiee YeM Ha OJIMH TO/I.

Peamuzanus obnoBneHHoro ®I'OC COO u POIl COO, yrBepxkaénHoro Ilpukazom
MunuctepctBa  mnpocBenieHuss — Poccuiickoit  @enepauuu ot 12.08.2022  Ne 732
"O BHeCeHMHM H3MEHEHUI B (QelepanbHblil TOCYIapCTBEHHBIH 00pa30BaTeNbHBIA CTaHAAPT
cpenHero ooiiero oopa3oBaHusl, yTBEpKACHHBIN MprKa3oM MuHuCTEpCcTBa 00pa3oBaHUs U HAYKU
Poccuiickoit @enepanuu ot 17 mag 2012 r. Ne 413" (3apeructpuposan 12.09.2022 Ne 70034) u
Pacnopsikenue JIOO TOO ot 27.12.22. Ne2207-p «O peanuzanuu MEpONpPUATUNA 1O BBEACHUIO
OOHOBNEHHOTO (heZepalIbHOTO TOCYAapPCTBEHHOTO O00pa3oBaTEIBHOIO CTaHAapTa OOIIero
o0Opa3oBaHus B cucteMe o61iero oopasoanust Tomckont Obmact», BBoguTcs ¢ 1 centsiops 2023r
B 10-x Kmaccax;

B11-x xmaccax OOII nmpuBoautscs B cootBercTBUe ¢ DOII COO, Briouas pabouune
IPOTPaMMBI IO Y4eOHBIM IIPEAMETaM, IPU 3TOM COXPAHSETCS y4eOHBIH TUIaH, 0 KOTOpOMY OBLIO
HA4aTo 00y4YeHHe Ha YPOBHE CPEAHETr0 00pa3oBaHusl.

YyeOnplli MmiaH cpeaHero ooémero oOpazoBanus MAOQOY COILINe36 r.Tomcka, 3TO
JOKYMEHT, KOTOPBIA OMpenenseT MepedeHb, TPYAOeMKOCTh (o0mmii 00BbEM Harpy3ku U
MaKCUMaJIbHBI 00BEM ayIUTOPHON HArpy3Ku OOYYarolIUXcs), COCTABISET CTPYKTYpPY
00s3aTeNbHBIX NMPEAMETHBIX O0JIacTel, MOCIEA0BAaTENbHOCTh U PACIpEEICHUE MO0 MepuoiaM
0o0ydeHusl y4yeOHbIX MPEIMETOB, KypCcOB, (JOPMBI IPOMEKYTOUHOM aTTecTanuyu o0ydaromuxcs u
NEPUOJUYHOCTH UX NMPOBEJACHUS. Y UeOHBIH IIJ1aH SIBIIsSETCS YaCThIO0 00pa30BaTEIbHON MPOrpaMMBl
MAOY COLII Ne36 r.ToMmcka u obecrieunBaeT BBEJCHUE B JCHCTBUE U pean3alnio TpeOOBaHUH,
o6HoBNeHHBIX PI'OC COO u ®OIT COO.

OcCHOBY NOJIXOJI0B K pa3pabOTKe MPOrpaMMbl MO0 XUMHH, K ONPEIEICHNI0 001el cTpaTerun
00y4yeHMsI, BOCIIUTAHUS U PA3BUTHUS OOYYAIOIIMXCS CPEACTBaMHU y4yeOHOro mpeaMera «XHUMUs»
st 1011 kiraccoB Ha 6a30BOM ypoBHE COCTaBHIM KoHIeNTyanbHbIe Iojoxerns PI'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COZIEpKaHusl, Pe3yJIbTaTOB OOYUYEeHHS U TPeOOBaHUN K YPOBHIO
MOJTOTOBKH BBIITYCKHHKOB.

Xummuueckoe oOpa3oBaHUE, IIOJlyyaeMOe€  BBITYCKHMKaMH  00I1e00pa3oBaTeIbHOM
OpraHM3aly, SBISETCS HEOThEMJIEMOM YacThio MX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIOIIMM ATallOM peaju3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIHOUEBBIX
[IEHHOCTEH, MPUCYIINX [EJIOCTHOM ccTeMe XMMUYECKOT0 00pa3oBaHusl. DTH LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOLIEH KylbTyphl YelloBeKa, a
TaK)K€ SKOJOTMYEeCKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBI0 U TPUPOTHON cpee.
Peanusyercs xumuueckoe oOpa3oBaHWE OOYYalONIMXCS Ha YPOBHE CpEIHEro O0OIIero
00pa3oBaHUs CpeACTBAMU y4eOHOTro mpeaMera « XUMHs», COAEpKaHUe U MOCTPOSCHHE KOTOPOTo
olpesieNieHbl B MPOrpaMMe MO XUMHUHM € YYETOM CHElU(PHUKH HAyKH XUMHH, €€ 3HAUCHUS B
MO3HAHUM TPUPOJIBI U B MaTepUAIbHON KU3HU OOIECTBA, a TakKe C y4y€TOM OOMMX Lieneill u
IPUHIIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CpEIHEro OOIIero
oOpasoBanus B Poccuiickoit @enepanuu.

XUMHS Kak 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK HIpaeT oco0yl0 poJib B COBPEMEHHOI
UBWIN3ALUH, B CO3JaHUU HOBOW 0a3zbl MaTepHalbHOW KyJabTypbl. OHa BHOCHUT CBOM BKIaja B
¢dbopMHpOBaHKE PALIIOHATILHOTO HAYYHOTO MBILIUICHUS, B CO3/IaHUE LIEIOCTHOTO MPEACTABICHHS
00 OKpYXaroleM MUpPEe KaK O €IMHCTBE IIPUPOABI U YEI0BEKa, KOTOpoe GOpMUPYETCS B XUMHUH Ha
OCHOBE IOHMMAaHUS BEIIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3H
MEXy CTPOSHHEM BEIIECTB, X CBOMCTBAMU M BO3MOXKHBIMU O0JIACTSIMH ITPUMEHEHHS.



TecHo B3anMOJIEICTBYS € APYTMMHU €CTECTBEHHBIMU HAYKaMH, XUMUS CTajla HEOTheMIIEMON
YacTbI0O MUPOBOM KYJbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCIEIIHOIO TPYyAAa M JKU3HU KaxJ0ro
yneHa oOmiectBa. CoBpeMeHHass XHMMHUS Kak HayKa CO3MJaTebHas, Kak HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha pelmeHHe TIJI00AIBHBIX MpOoOJIeM YCTOWYMBOIO Ppa3BUTHS
YeJIOBEYECTBA — ChIPhEBOM, SJHEPreTUUECKOMN, MMUIIEBOM, IKOJIOTHYECKOI 0€30acCHOCTH U OXPAHBI
3JI0POBB.

B cootBercTBHM € OOIIMMU LIETSIMH M TIPUHIMIIAMHI CPEJHET0 00IIero oopa3zoBaHus
conepxkanue npeamera «Xumust» (10-11 kmaccel, 6a30BbIil yPOBEHb H3YYEHHUS) OPHCHTHPOBAHO
IPEUMYILIECTBEHHO Ha OOLIEKYIbTYPHYIO OATOTOBKY 00YyYarOLIMXCs, HEOOXOUMYIO UM IS
BbIpa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIIEHIHOTO BKIIIOYEHHS B KH3Hb COLUYMA,
POI0IDKEHHU 00pa30BaHMs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEITOCPEIICTBEHHO C XMMHUEH.
CocTaBisomyMHU TIpeaMeTa «XUMUs» SBIAIOTCA 0a30Bble Kypchl — «OpraHuueckas
xuMus» U «OO011as U HeoOpraHu4eckas XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHHsI KOTOPBIX
SIBJIIIOTCS] OCHOBBI 0a30BOM HayKHU: CCTeMa 3HAHWH [0 HEOPTaHUYECKOM XUMHHU (C BKJIIOUCHHEM
3HaHMUN U3 o0LIeH XUMHUN) U opraHryeckoi xumun. @opMupoBaHue TaHHON CUCTEMbI 3HAHUN ITPU
U3y4eHHUH TpeaMeTa 00ecrieynBaeT BO3MOXKHOCTh PAaCCMOTPEHHSI BCEr0 MHOT000pa3us BEIIECTB
Ha OCHOBE OOIIMX MOHSATHIA, 3aKOHOB M TECOPHI XHUMHUH.

CrpykTypa coaepxanus KypcoB — «Opranuueckas Xumus» U «O01mas 1 HeopraHuuecKas

XUMHS» cHOPMHUPOBAHA B MPOTPaAMME IO XMMHUHU Ha OCHOBE CHCTEMHOTO IOJX0Ja K M3YYECHHUIO

yueOHOro Marepuaia M 0O0YCJIOBIE€HAa HMCTOpPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHUU Ha
onpefenéHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eckoil XHWMHU BEILIECTBA
paccMaTpuBalOTCS Ha YpPOBHE KJIACCUUECKOM TEOPUU CTPOEHMSI OPraHMYECKUX COEAMHEHUH, a
TaK)Ke€ Ha YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX TPEICTABICHUN O CTPOCHHUU BEIIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJOB JI0
CJIOKHBIX OMOJIOTMYECKM aKTMBHBIX COeAMHEHUHl. B Kypce opraHuueckod XHMHUU IOJy4arOT
pa3zBuTHEe CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUsl NEepBOHAYaIbHBIE
NPEJCTAaBICHNUS O XUMUYECKOH CBS3H, KIacCH(UKAITMOHHBIX MPH3HAKAX BEIIECTB, 3aBUCHIMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHMSI, 0 XUMUYECKOI peaKIH.

[Ton HOBBIM yTJIOM 3peHHUst B mpeamere «XWMHs» 0a30BOTO YPOBHS paccMaTpUBAETCS
U3y4eHHBII Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs TEOPETUUYECKUH Marepuan |
(akTOJIOrMUECKUE CBEACHUS O BEIIECTBAX M XUMHUYECKOM peaknuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas 1 HeopraHuyeckass XUMHUsS» 00ydarolMMcs IPEIOCTaBIsAETCS BO3MOKHOCTh OCO3HATH
3HauU€HUE NEPUOAMYECKOTO 3aKOHAa C OOILIETEOPETHMUECKUX U METOJOJIOTMYECKUX TMO3HIINH,
rIy0)Ke TMOHATh MCTOPUYECKOE W3MEHEHHE (PYHKIMH 3TOro 3akoHa — OT oOoOuiaromiei a0
OOBSICHAIONIEH U POTHO3UPYIOLIEH.

Enunas cucrema 3HaHUIM O Ba)KHEHIINMX BEIECTBAX, UX COCTAaBE, CTPOEHUH, CBOMCTBAX U
NPUMEHEHHH, a TAK)KEe 0 XUMUYECKUX PEAKIHUIX, UX CYINIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHHS
normonasiercs B kypcax 10 w11 kjaccoB 2JIeMEHTaMHU  COJICpPIXKaHUS, HWMEIONUMHU
KYJbTYpPOJOTMYECKH M TNPHUKIATHON XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT IOHHMAaHHIO
B3aUMOCBSI3M XHMHUHM C JPYTMMH HayKaMH, PacKpbIBAalOT €€ poJib B IO3HABaTEIbHOH U
MPAKTUYECKON JEsTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXEHHS K IPOLECCY
TBOPYECTBA B OOJIACTH TEOPUHU W MPAKTUUYECKUX MPHUIIOKEHUN XUMHHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOseMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U IPUMEHSTh €€ JJs MOMOJHEHHs 3HAHWH, peleHHs
MHTEJJIEKTYaJIbHBIX U SKCIEPUMEHTAIBbHBIX HCCIIEeI0BAaTeNbCKUX 3a1ad. B 1eiaoM conepikanue
yuebHoro npenmMera «XUMUS» JAHHOTO YPOBHS U3YY€HHUS OPUEHTHPOBAHO Ha (JOPMUPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJISi MOHUMAaHUsL (QHIOCOPCKUX WACH, TAaKUX Kak:
MaTepHajIbHOE eIMHCTBO HEOPTraHUYECKOT'0 M OPraHMYeCKOro MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, [T03HABAEMOCTh MPUPOIHBIX SABJICHUHN MYyTEM SKCIIEPUMEHTA



U PCIICHHUS TPOTUBOPEYHMH MEXIAYy HOBBIMH (haKTaMH ¥ TEOPETUYCCKHMHU IPEANIOCHUIKAMH,
OCO3HAHHE POJIM XMMHUU B PEHICHUU IKOJIOTHYECKUX MPOOJeM, a Takke MpoodiieM cOepeKeHHs
YHEPreTHUECKUX PECYPCOB, CHIPhS, CO3AAHMSI HOBBIX TEXHOJIOTHIA U MaTEPUATIOB.

B miane penieHust 3a1a4 BOCIIMTAHUS, PA3BUTHSI U COMATM3AINN 00YJaIOIIIXCS IPHHSTHIC
IpOTPaMMOI 110 XHWMHUH IOAXOIbI K ONPEACICHHUIO COJACPKAHHMS M IOCTPOSHHS IpeaMeTa
peIycMaTpUBAIOT (POPMHUPOBAHUE YHHBEPCATHHBIX YUCOHBIX ICHCTBHIA, MMEIOIIHUX 0a30BOE
3HAUEHWE [UIsl PA3IMYHBIX BHUIOB JCATEIBHOCTH: pEHICHHs MpoOJieM, TMOWCKA, aHalu3a |
00paboTkn uH(MOpMaIUK, HEOOXOAMMBIX IS MPUOOPETCHHUS] OIbITA TMPAKTUYCCKOH U
UCCIICIOBATEIBCKON JACATEIBHOCTH, 3aHUMAIOIICH BYKHOE MECTO B TIO3HAHUH XHMUHU.

B mpakTuke npenoiaBaHus XUMUU KaK Ha YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHus, TaK U
Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHusl, IPU OMPEICICHHH COJCPKATEITBHON XapaKTePUCTHKH
Heneil M3y4eHWs TpeJMeTa HaNpaBJICHHUEM IIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO
npu3Haéress  (OpPMHUPOBAHWE OCHOB XHMMHYECKOM HAayKd Kak o0JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, TPAKTHUYECKOM ACSITEILHOCTH Y€JI0BEKa U KaK OJJHOTO U3 KOMITOHEHTOB MUPOBO#
KynbTypbl. C METOAMYECKONW TOUKHM 3pEHHS TaKOMl MOJIXOJ K OINpEAENCHUIO el M3ydeHus
npeMeTa SBJISICTCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TTAaBHBIMHU HeJASIMM W3YYCHHUS MpeaMera «XHUMHUS» Ha
6azoBom ypoBHe (10 —11 ki1.) sIBIsFOTCS:

e (GOpMHpPOBaHME CHCTEMbl XHMHUYECKHX 3HAHUW KaK BaKHEWIEH COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MUpPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBHIC MOHATHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUU XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOGHUE U
MOHUMAHWE CYIIHOCTH JOCTYMHBIX OOOOIIEHHI MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPUEH UX PA3BUTHSI U CTAHOBJICHUS,

e (GopMHpPOBaHHME M Pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOMUMBIX JJisi MPUOOPETeHUs YMEHUN OPHEHTHUPOBATHCS B
MUPE BEIIECTB U XUMHUYECKHX SBICHUH, UMEIOIINX MECTO B MPUPOJIE, B MPAKTUUECKON U
MMOBCEAHEBHOM XKU3HU,

® pa3BUTHE YMEHHA U CIOCOOOB [EATENbHOCTH, CBS3aHHBIX C HAOMIOJEHHEM H
OOBSICHEHHEM XHUMHUYECKOTO OJKCIIEPUMEHTa, COOJIIOJACHUEM TMpaBWi O€30MMacHOro
oOpaleHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuM, conmepkarenbHas XapakTepUCTUKA LIeJe U 3a7a4 U3ydeHHs MpeaMeTa B
porpaMMe 1Mo XUMHUU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU MPUOPUTETAMH B
cucreMe cpeaHero oomiero oopasoBanusa. CerojiHs B MPENnojaBaHUU XUMUHU B OOJIbIIEH CTETICHH
OTHAETCS MPENNOYTCHUE MTPAKTUUECKOW KOMIIOHEHTE COJIep KaHusl 00yUeHMs, OpUEHTUPOBAHHOM
Ha TOJIFOTOBKY BBIMMYCKHHMKA OOIe00pa30BaTeIbHONW OpraHU3alluy, BIAJCIONIEro He Habopom
3HaHWH, a (PYHKIMOHAIBHONH TPAMOTHOCTBIO, TO €CTh CHOCOOaMHU U YMEHUSMHU aKTUBHOTO
MOJTyYCHUS 3HAHUH ¥ MPUMCHCHHSI UX B PEATBHOM JKH3HU JUISl PEIICHUS IPAKTHYSCKHUX 3a7ad.

B cBi3m Cc 3TMM TpH HW3YYEHHH TpeaMeTra «XUMHs» JOMUHHUPYIOIIEe 3HAYCHUE
MPUOOPETAIOT TaKKe LeJH U 3aJa4H, KaK:

ajanraius 00yJarmuxcs K YCIOBUSIM THHAMUYHO Pa3BUBAIOIIETOCS MUPa, JOPMUPOBAHUE
WHTEJUICKTYaJIbHO Pa3BUTOM JUYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHUYECTRBY,
CaMOCTOSITEILHOMY TIPUHSATHIO TPAMOTHBIX PENICHHA B KOHKPETHBIX JKU3HEHHBIX CHTYAIIHsIX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHHEe Yy OOYYalOMIMXCA KIIOYEBBIX HABBIKOB (KIIOUYEBBIX KOMIIETEHIIUN),
MMEIOIINX YHUBEPCAIBHOE 3HAUCHUE TSl PA3JIMYHBIX BUJIOB ACSATEIHLHOCTH: PEUICHUs MPOOeEM,
MOMCKa, aHanmu3a W o0paboTku wuH(OpManuU, HEOOXOAUMBIX IJIsi TPHOOPETCHHS OIbITa
JESTEIIbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XUMUH, a TaKXKe IS OIEHKH C
MO3UIUI IKOJIIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIHSHUS BEIIECTB U XMMHUYECKUX MPOIECCOB
Ha OpPraHu3M YeJIoBeKa U IPUPOJIHYIO CPELY;



pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4aromuxcsi: CIOCOOHOCTH CaMOCTOSITEIbHO TpUOOpeTaTh HOBBIC 3HAHHS 10 XWMHU B
COOTBETCTBUHU C KU3HCHHBIMU HOTpe6HOCTSIMI/I, HCII0JIb30BaTh COBPCMCHHBIC I/IH(bOpMaI_II/IOHHBIe
TEXHOJIOTUH JIJIs TIOMCKA M aHAIN3a Y4eOHOH M HayYHO-TOMYJIIPHON MH(POPMALUU XUMUYIECKOTO
COJICPKAHUS;

(dbopMHpOBaHUE U PA3BUTHE y OOYYAIONINXCS ACCOIUATUBHOTO M JIOTHYECKOTO MBIIIJICHHUS,
HAOJIOIATEIBHOCTH, COOPAHHOCTH, AaKKYpPaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTHU, IIPH IIJIAHUPOBAHUHN U IPOBCACHUN XUMHUYCCKOI'0 SKCIICPUMCHTA,

BOCITUTaHUE Y 00yYArOIIUXCsl YOXKIEHHOCTH B TyMaHUCTUYECKON HAIIPABICHHOCTH XUMUH,
e€ BaXHOW POJM B PEHICHHH TIOOATBHBIX MPOOJIEM PalMOHAIBHOTO MPUPOIONOIH30BAHUS,
MOTIOJTHEHUSI YHEPTEeTHYECKUX PECYpCOB M COXPAHEHUS MPUPOTHOTO PABHOBECHS, OCO3HAHUS
HEOOXOIUMMOCTH OEPEKHOTO OTHOIICHHUS K TIPUPOJIE U CBOEMY 3/I0POBBIO, & TAKKE TPHOOPETECHUS

OIIbITA UCIIOJIB30BAHUSI TIOJIYYCHHBIX 3HAHUU ISl IPUHSTHS TPAMOTHBIX PEUICHUH B CUTYaIUsX,
CBSI3aHHBIX C XUMUYCCKUMHU SIBIICHHUSIMH.

B yuebHoM muiaHe cpenHero o0iero oOpa3oBaHus NMpeaAMET «XUMUs» 0a30BOr0 ypoBHS
BXOJIMT B COCTaB MPEIMETHOM 001acTu «EcTecTBEeHHO-HAYYHBIC TPEIMETHI.

OO1ee yuCIIo 4acoB, OTBEAEHHBIX JIJISI U3YUCHHs] XUMUK, Ha 0a30BOM ypOBHE CPEIHETO
obrrero oopasoBanus, cocrapisiet 68 yacos: B 10 kitacce — 34 yaca (1 yac B Hegenio), B 11 kitacce
— 34 yaca (1 gac B HEZIETIO).

COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA
Teopernyeckne 0OCHOBBI OPraHUYEeCKON XUMUH

[TpenmeTr opraHMuYecKoil XMMHHU: €€ BOSHUKHOBEHUE, PA3BUTHE M 3HAYECHHE B MOITYYECHHH
HOBBIX BEIIECTB U MAaTEPHUAIOB. TeopHs CTPOEHUSI OpraHndeckux coeauHenui A. M. bytiieposa,
e€ ocHOBHbIe NOJOkKeHUA. CTpyKTypHble (GOpPMyIJIBI OpraHMYecKHX BemecTB. ['omororus,
n30MepHsl. XUMHUYECKasl CBSI3b B OPTAHUYECKUX COEIMHEHUAX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBienue o kiaccu(puKaluy OpraHMuecKux BemlecTB. HoMeHkaTypa opraHnyeckux
COEIMHEHMH (crcTeMaThuyecKas) U TPUBUAJIbHbIE HA3BAHUS BaXKHEUILINX MTPe/ICTaBUTENEN KIacCOB
OpPraHMYECKUX BEILECTB.

OKCIEpUMEHTAJIBHBIE METO/bI M3YYEHMs BELIECTB U UX IMPEBPALICHUI: 03HAKOMJIEHHE C
oOpa3laMu OpraHUYECKUX BEILIECTB M MaTepHajllaMd Ha UX OCHOBE, MOJEIUPOBAHUE MOJEKYI
OpraHMYECKHUX BEIIECTB, HAONIOACHHE U OIMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB IO
IPEBPAICHUIO OPTAaHUYECKHUX BEIECTB MIPU HArpeBaHuM (IUIaBJIeHUE, OOYTJIMBaHUE U TOPEHNUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTpPOEHHE, TOMOJIOTMYECKHM psn. MeraH M 3TaH — mpocTeilmne
MPEICTaBUTEIH aJKaHOB: (PM3NYECKHE U XUMUYECKHE CBOMCTBA (PEeaKIK 3aMELIEHHS U TOPEHNUS),
HAaxOJICHUE B IIPUPOJIE, I0JyYEHNUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUUECKUHN Psil. DTUIIEH U MPONUJIEH — IpOcTeiine
MPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHME W XHMHUYECKHE CBOWCTBA (peaklUuu THIPUPOBAHUS,
raJIoreHUPOBAHMUSL, THIPATAllUU, OKUCIIEHUS U MOJMMEPHU3alliu ), TOJIy4eHHE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetunOyranuen-1,3: cTpoeHHe, BaKHEHIINE XUMHUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHrne CHHTETHYECKOT0 KayuyKa U Pe3UHBbI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKMH psii. ALETUIEH —
MPOCTEHUIIINIA TIPEICTABUTENb AIKHHOB: COCTaB, CTpOEHUE, PU3NUECKHE U XUMUYECKHE CBONCTBA
(peakuuy ruipupoOBaHus, raloreHUpOBaHUs, TUApPATAIIK, TOPEHHS ), TOJyYEHUE U IPUMEHEHHE.

Apenbl. benzon: cocras, crpoeHue, GU3NYECKUE U XUMHUUECKUE CBOMCTBA (peakuu
rajJJoreHUPOBAHUS U HUTPOBAHHUSA), IIOJTYYEHUE U IpUMEHeHue. Tonyon: cocmas, cmpoenue,



QusuuecKue u Xumuieckue Ce0UCmMed (peakyuu 2ai02eHUpOBAHUs. U HUMPOBAHUS), NOyYeHUe U
npumerenue. TOKCHYHOCTh apeHOB. ['eHeTHUecKas CBS3b MEXIY  YIJIEBOJIOPOJAMH,
MPUHAJICKANIMME K Pa3IMYHBIM KJIaccaM.

[TpupoaHbIE UCTOYHUKU YTIIEBOAOPOIOB. [IpupoaHbIi Ta3 u MOMyTHBIC HEPTSIHBIC Ta3bl.
Hedtb u e€ npoucxoxnenue. Criocodsl mepepadOTKu HEPTH: IEPErOHKA, KPEKUHT (TEPMUYCCKUH,
KaTaIUTHYeCKUi), muponu3. [lpoayktel mepepaboTku  HepTH, WX TPUMCHCHHE B
MPOMBINIJICHHOCTH | B ObITY. KaMEHHBIH yroib v MPOyKTHI €ro nepepaboTKy.

DKCTIepUMEHTAIBHBIE METOJBI M3YYCHHS BEUIECTB M WX IPEBPAIICHUIN: 03HAKOMIICHUE C
o0pa3iaMu IIacTMacc, KaydyKoB U pe3uHbl, Koyuiekiuu «HedTs» u «YT0ib», MOIEIMpOBaHUE

MOJIEKYJI YTJIEBOJIOPOJIOB W TaJOr€HOMPOU3BOAHBIX, IPOBEICHHE NPAKTUYECKON pabOTHI:
MOJIyYEHHUE 3TUJICHA U U3YYE€HUE €ro CBOMCTB.

Pacuérnbie 3anaun.

Bbrunciienuss mo ypaBHEHHIO XHMHYECKOH peakmuu (Macchl, 00b&Ma, KOIMYeCTBa
MCXOJIHOTO BEIIECTBA WIIM IPOIYKTA PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHNs

[IpenenpHBIE OTHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHHE, (U3UYECKHE U
XUMHUYECKHE CBOMCTBA (pEaKIMU C aKTUBHBIMU METAJJIaMH, TajoreHOBOJAOPOJIaMH, TOPEHHE),
npuMeHeHue. Bogopoiueie cBsI3u MEXAY MOJIEKyJIaMu cupToB. JleiicTBre MeTaHOoNIa U ATaHOJa
Ha OpPraHu3M YelIOBeKa.

MHOT0aTOMHBIC CIHUPTHL. DTUJICHTIUKOIb W TJHICPUH: CTPOSHUE, (PU3NYECKUE U
XUMHYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIECTOYHBIMU METAJIJIaMH, KAUeCTBEHHAs PeaKkius Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBue Ha opraHu3M uenoBeka. llpuMeHeHue TrauUepUHA U
STUJICHTJIUKOJISL.

®DeHo: CTPOeHUE MOJIEKYITBI, (PU3NYECKHe U XUMHUECKHe CBOWCTBA. TOKCHUYHOCTH (eHOoa.
[Tpumenenue penona.

Anpaerunpl U kemouwvl. DopManbAeTHA, aleTaNbJIETHI: CTpOeHUe, (QU3NYECKUue U
XUMUYECKHE CBOMCTBA (pEaklMM OKHUCIEHUS M BOCCTAHOBJICHHS, KAaue€CTBEHHBIC PEAKIUH),
MOJIyYCHHUE U IIPUMEHEHHE.

OaHOOCHOBHBIE TIpenebHbIe KapOOHOBBIE KUCIOTHL. MypaBbuHAs U YKCYCHasl KHCIIOTHI:
cTpoeHue, PU3ndeckue 1 XUMUYECKHE CBOMCTBA (CBOMCTBA, O0IIKE /IS Kilacca KUCIOT, peakius
sTepudUKaINK), TOJydeHHue U TmpuMeHeHue. CTeapyuHOBasi M OJIEMHOBas KHUCIOTHI Kak
MPEACTABUTENH BBICIIUX KapOOHOBBIX KUCIOT. MblJIa KaK COJIM BBICIITNX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE NEUCTBHE.

CrnoxxHble 2(UpPHI KaK MPOU3BOJHBIC KapOOHOBBIX KUCIOT. [ UAPOIHM3 CIOXKHBIX (UPOB.
Kupsr. I'maponus xupos. [Ipumenenne xupoB. bruosornyeckas posb )KHPOB.

YrieBonpl: cocTaB, Kiaccu(ukanus yriieBoaoB (MOHO-, TU- U TToJMcaxapuasl). [moko3a —
MpOCTEHIINI MOHOCaXapua: OCOOCHHOCTH CTPOEHHUS MOIEKYNbI, (U3NYECKHE M XUMUYECKUE
cBoiicTBa (B3ammoeiicTBue ¢ ruapokcuaom meau(Il), okucnenue aMMruagyHbpIM paCTBOPOM OKCHIA
cepebpa(l), BoccraHoBNIEeHHEe, OpOXXKEHWE TIIFOKO3bI), HAXOXJIEHWE B MPHUPOJIE, NMPUMEHEHUE,
6uonorudeckas posib. @otocunres. PpyKTo3a Kak U30Mep IIHOKO3bI.

Kpaxman u nemnono3a Kak npupojHble nonuMepsl. CTpoeHHe Kpaxmalla U LEJUTIOJIO3bI.
dusnyecKue 1 XUMUYECKUE CBOMCTBA KpaxMaJa (THIPOJIN3, KaueCTBEHHAs PEAKITUs C HOJIOM).

DKCIepUMEHTaIbHbIE METO/Ibl HM3yYEHHUS BEIIECTB M WX TMPEBPAIICHUI: MPOBEIACHUE,
HaONIOZICHUE ¥ OIKMCAaHHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KAaYECTBEHHBIE
peakly OJIHOATOMHBIX CHUPTOB (OKuciIeHue 3TaHoja okcujaoMm Meau(ll)), MHOroaToMHBIX
cupToB (B3aumopeiicTBue rmiepuHa ¢ rugpokcugom wmenu(ll)), ampaerunoB (OKuCICHHE
aMMHavHBIM pacTBopoM okcua cepedpa(l) u ruapoxcugom meau(1l), B3anmoaericTBre kpaxmania
C MOJIOM), IPOBEJICHNE TPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.



PacuérHsble 3anaun.

Bbuncnenuss mo ypaBHEHHIO XHMHUYECKOH peakiuu (Maccel, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WIIM POAYKTA PEAKIUH 110 U3BECTHBIM Macce, 00BbEMY, KOIMYECTBY OJHOTO
U3 UCXOJIHBIX BELECTB WIIM IPOAYKTOB PEAKIIUN).

A3zoTcoaeprkaliye OpraHu4ecKue CoeJUHEHHUS.

AMUHOKHCIIOTHI KaKk aM(pOTepHbIEe OpraH1uueckue coequHeHus. duznueckre 1 XuMHUUECKUe
CBOWCTBAa aMHUHOKMUCJIOT (Ha mpumepe MuiuHA). buosornyeckoe 3HaYeHHE aMUHOKMCIOT.
IlenTuael.

benku kak npupoJHbIE BBICOKOMOJEKYJSpHblE coeauHeHus. [lepBuuHas, BTOpHYHas U
TpPEeTU4Hasl CTPYKTypa OeinkoB. XHMHMYECKHE CBOWCTBA OEIKOB: T'MJIPOJIM3, JAEHATypalus,
Ka4eCTBEHHBIE PEaKIK Ha OCJIKH.

DKcrepuMeHTaIbHbIE METOJbl M3YYEHHUS BEUIECTB M HMX IpeBpalleHuil: HalOIrogeHue u
ONKCaHUE JEMOHCTPALIMOHHBIX OIBITOB: JieHaTypalus OEJKOB INpU HarpeBaHUM, IBETHBIE
peakiuu OeIKOB.

BbIcOKOMOIEKYJISIPHBbIE COeTHHEHUSs

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYIISIPHBIX COEAMHEHHWI: MOHOMEp, IOJHMED,
CTPYKTYPHOE 3BEHO, CTEICHb IOJIMMEPHU3ALNU, CPEAHSS MOJeKyinspHas macca. OCHOBHBIC
METO/Ibl CUHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJIMMEpHU3alHsl U OJIMKOHIEHCALIUS.

DKcrepuMEeHTATbHBIE METO/Ibl M3YYCHHUSI BEUIECTB M WX IPEBPALICHUN: 03HAKOMIICHHE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYUYKOB.

MexnpeameTHbIe CBS3U.

Peanu3zanus MeXIpeIMETHBIX CBA3€H NMpH M3ydyeHHH opraHuyeckod xumuu B 10 kmacce

OCYIIECTBIISICTCS Yepe3 UCIOIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U
TIOHSATHH, SBISIOMINXCS CUCTEMHBIMH JIJISI OT/ICTBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.
OOu1e ecTeCTBEHHO-HAy4YHbIE MOHSATHS: SIBJICHUE, HAy4dHbIH ()akT, THIOTE3a, 3aKOH,
TEOpHs, aHaliM3, CHUHTE3, KiIacCUPUKAIMs, TEepUOAUYHOCTb, HaONIOJCHUE, HW3MEpEHUe,
HKCIEPUMEHT, MO/IETIMPOBAHUE.

Owusmka: Matepus, YHEPTHs, Macca, aToM, IEKTPOH, MOJIEKYJa, YHEPTeTUIECKUN YPOBEHb,
BEIIIECTBO, T€JI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3HUECKUE BETUUUHBI U €IMHHIIBI UX
U3MEpEHUsl.

buonorus: knerka, opranusm, Ouocdepa, oOMeH BELIECTB B OpraHu3Me, (OTOCUHTES,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€NIKH, YIIIeBOAbI, KUPbI, (PEPMEHTHI).

['eorpadus: MuHEpasbl, TOpPHBIE TOPO/IbI, OJIE3HBIE HCKOMaeMble, TOIUIUBO, PECYPCHI.

TexHoorHs: MHUILEBbIE MPOAYKThI, OCHOBBI PAl[MOHAIBHOTO MUTAHUS, MOIOIIHNE CPE/ICTRa,
JIEKApCTBEHHBIC H KOCMETHYECKHE MPETapaThl, MaTepUaITbl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernvyeckue 0CHOBbI XMMUU

XuUMHUECKUH dyieMeHT. AToM. Snpo aToma, H30TONBI. OJEKTPOHHas 000JOYKa.
DHepreTHyeckue YpOBHH, MOJYPOBHU. ATOMHBIE OpOUTaiH, s-, P-, d- amemeHTh. OcOOEHHOCTH
pacrpeziefieHusi 3JIEKTPOHOB MO OpOUTAIsIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
OneKTpoHHask KOH(GUTYpalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuoauueckas cucreMa XxumMuyeckux osnemeHrtos JI. M.
MengeneeBa. CBs3p NEpUOAMYECKOTO 3akoHa M llepuonnueckoil cHCTEMbl XUMHUYECKHX
snemeHToB J[. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH



W3MEHEHHS CBONCTB XUMHYECKUX DJIEMEHTOB U 06pa3yeM51x HUMHU IPOCTEIX U CIIOKHBIX BCHICCTB
I10 I'pyIImaM M rnepuogam. 3HaucHME IMEPpUOANYCCKOro 3aKOHa B pa3BUTHUU HAYKH.

CrtpoeHue BemiecTBa. XUMHUYEcKass CBA3b. BUIbl XUMHUYECKOW CBSI3M (KOBaJIEHTHAs
HEeNoJIsipHasl U TOJSpHAs, MOHHAasA, MeTauinueckas). MexaHu3Mbl 00pa30BaHUSI KOBAJIEHTHOM
XUMUYECKOW CBs3U (OOMEHHBIH W JOHOPHO-aKIeNTOpHBIN). BomopoaHas cBsi3b. BameHTHOCTS.
DNeKTpooTpUliaTebHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AHUOHBI.

BewecTBa MOJEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH ITOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBI KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIA
KPUCTAJUIMYECKOU PEIIETKH.

[Tonsitue o AuCHEpCcHBIX cucTeMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOPHL. MaccoBasi J10Jist
BEILECTBA B paCTBOPE.

Knaccuduxarys Heopranuueckux coeinHeHuid. HomeHknatypa HeopraHu4ecKix BeIlecTB.
['eneTndeckas CBs3b HECOPraHUYECKUX BEIIECTB, MPUHAICKAIIMNX K PA3TUYHBIM KIJIACCaM.

Xumuyeckas peakius. Krnaccudukanus XMMUYECKHX peaklUid B HEOPraHUYECKOW U
OpraHMYECKOM XMMHUU. 3aKOH COXPAaHEHHMsI MAacChl BELLECTB, 3a4KOH COXPAHEHUS U MPEBPAICHUS
SHEPTUU MPU XUMHUECKUX PEAKITUIX.

CKOpOCTh peakiuu, €€ 3aBHCUMOCTh OT Pa3iIHYHBIX (PakTopoB. OOpaTUMbIE pEaKIuH.
Xumnueckoe paBHoBecue. DakToOpbl, BIUSAIOIIME HA COCTOSHUE XHWMHUYECKOI'O PaBHOBECHS.
[Tpunnun Jle [laTenbe.

OnekrponauTnueckas auccouuanus. CunbHble U ciadble 3eKTpoiauThl. Cpeaa BOJHBIX
pacTBOpOB BEILIECTB: KHUCIas, HEUTpaJibHas, I1€JI0YHAasl.

OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

OKCIIEpUMEHTAIbHbIE METOJbl M3Y4YEHHUsS BELIECTB U UX IPEBPALICHUI: JEMOHCTpalus
tabimun «llepuoanueckas cucrema xumuueckux snemeHtoB [I. WM. MenneneeBay, nzydeHue
MoOJIeNIeld KPUCTAUNIMYECKUX PEmIETOK, HaOMI0eHUWEe U OIKCaHWE JEMOHCTPAIMOHHBIX |
71a00paTOPHBIX OIBITOB (pa3ioXKeHHe MepoKCHIa BOJOPOAAa B MPHUCYTCTBUU KaTaau3aropa,
ONpeIeTIEHUE CPellbl PAaCTBOPOB BEIIECTB C MOMOIIBI YHUBEPCAIBHOIO MHIAMKATOpA, PEaKIUU
MOHHOTO OOMEHa), MpOBEICHUE MPAKTHYEeCKOH paboThl «BnusHue pa3nuvHbIX (PAKTOPOB HaA
CKOPOCTb XUMHUYECKOU PEAKIINM.

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacyéThl ¢ UCIOJIB30BAHNEM TIOHATHS «MAacCcOBasi JOJIsl BEIIECTBAY.

Heopranuyeckasi Xumus

Hewmeramnsl. [Tonoxenne HemeTtamwioB B [leprnonnueckoii cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa U OCOOEHHOCTH CTpOEHHsI aToMOB. Du3nyeckre CBONCTBA HEMETAILIOB.
AJoTponusi HEMETaUIOB (Ha IpUMeEpe KUCIOPo/ia, cephl, pocdopa u yriaeposa).

XVUMUYECKHE CBOWCTBA BAKHEWIIUX HEMETAIOB (TaJOreHOB, Cepbl, azoTa, (ocdopa,
yIiepoJia U KPEMHUS) U UX COEAMHEHUH (OKCUIOB, KUCIOPOACOAEPKALIUX KUCIIOT, BOAOPOIHBIX
COCTMHECHUI).

[IprMeHeHre BaXXHEHIIINX HEMETAIUIOB U UX COEMHEHUM.

Mertamisl. [lonoxenne meramnos B [lepuoaudyeckoil cucteMe XUMHUYECKUX 3JEMEHTOB /J1.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHS DIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. OOIue
¢dusnueckue cBoiicTBa MeTasioB. CIUIaBbl METaUIOB. DIEKTPOXUMHUYECKHHA PNl HAMpsHKEHUN
METaJUIOB.

XWMHUYECKHE CBOWCTBA BAXKHEWININX METALIOB (HATPUHM, KaiWii, KadbllUi, MarHHi,
ATIOMUHHM, IUHK, XPOM, KEJI€30, MEJIb) U UX COCIMHEHUM.

OO6mmue cnocoObl MoTy4YeHHs MeTaluioB. [I[pruMeHeHne MeTauioB B OBITY M TEXHUKE.



OKCHEpUMEHTAJIbHBIE METOJbl M3YyUEHHUS BELIECTB M UX IPEBpAIICHUI: H3ydyeHHUE
KOJIIEKIMH «MeTallbl M CIUIaBbI», 00pa3loB HEMETAIUIOB, pEIICHHE SIKCIIEPUMEHTAIBHBIX 33/1ad,
HaOJIOZICHWE W OIMCAHWE JIEMOHCTPAIMOHHBIX W JIAOOPAaTOPHBIX OIBITOB (B3aMMOJCHCTBHE
THUAPOKCUAA AIIOMHMHHMS C PaCTBOPaMH KHMCJIOT U LIEJIOYEH, KAYECTBEHHBIE PEaKIIMM Ha KATHOHBI
METaJlIOB).

PacuérHeble 3anaun.

Pacuétsl Maccel BemecTBa WM 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WK 00bEMY OZJHOTO U3 yYaCTBYIOIIMX B PEAKLIUHU BELIECTB, pacuéThl Macchl (00bEMA, KOJIMUECTBA
BELIECTBA) IPOAYKTOB PEAKLIMU, €CIIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMus 4 5KM3Hb

Poinp xuMuu B ob6ecrieueHun 3K0JI0IMYECKON, SHEPreTUUECKON 1 MUIIEeBON 0e3011acHOCTH,
pa3BUTUU MeIULIMHBL. [IOHATHE 0 HAYYHBIX METOIaX MO3HAHUS BEUIECTB U XUMUYECKUX PEAKLIUN.

[TpencraBnenust 00 OOLUIMX HAYYHBIX MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEHUs BaKHEHIINX
BEILECTB.

YenoBek B MHpE BEIIECTB M MATEpUAJIOB: BAKHEUILINE CTPOUTEIBHBIE MaTEpHUAJIbI,
KOHCTPYKLIMOHHBIE MaTepuaibl, KPacku, CTEKJIO, KE€paMHKa, MaTephajbl Ul 3JIEKTPOHUKH,
HaHOMaTepHalibl, OPraHMYECKUE U MUHEPAJIbHBIE YA00pEHHUS.

XUMHUS U 310POBBE YEJIOBEKA: IPABWIA HCIIOJIB30BAaHUs JIEKAPCTBEHHBIX IPENaparos,
npaBuiIa OE30MAaCHOTO MCIIOIL30BAHMS MTPETIapaToB OBITOBOM XMMHH B TIOBCEHEBHOM KHU3HH.

MexnpeameTHbIE CBS3U.

Peanuzanus MeXIpeaMETHBIX CBSI3€H MPH W3ydeHUH OOIIeH M HEOPraHWYEeCKOH XUMHH B
11 xnacce ocyuiecTBiIS€TCsS Yepe3 UCIOIb30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM,
TaK M IMOHITHUM, SBJISAIOIMUXCSA CUCTEMHBIMU U OTAENBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO111e ecTecTBEHHO-HAYYHbIE TOHATHUS: HAyYHBIN (aKT, TMIIOTE3a, 3aKOH, TEOPHUs, aHAJIM3,
CUHTE3, KJacCU(pUKalus, MEepUOJUYHOCTb, HAOIIOJEHUE, DSKCIEPUMEHT, MOJIEIMpPOBaHHE,
U3MEPEHHUE, ABJICHUE.

®dusuka: Marepus, dHEpPIUs, macca, aTOM, JJIEKTPOH, IPOTOH, HEHUTPOH, WOH, M30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUUYECKUN ypPOBEHb, BEILIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIMUUHBI U €IMHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocucTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHEpasbl, TOpHBIE TOPO/IbI, OJIE3HBIE HCKOMAEMbIe, TOIINBO, PECYPCHI.

TexHOIOorus: XUMHUYECKast IPOMBILIIIEHHOCTh, METAJIIYPIrHs, IIPOU3BOACTBO CTPOUTEIIBHBIX

MaTcpHraoB, CEIIbCKOXO03S1ICTBEHHOE IpOU3BOACTBO, nuIicBasa IMPOMBINIJICHHOCTD,
@apMaHeBTquCKaH MMPOMBIINIJICHHOCTD, IIPOU3BOJCTBO KOCMCTHYCCKUX mpemnaparos,
IMPONU3BOJACTBO KOHCTPYKIOHOHHBIX MaTcpuraiosB, SJICKTPOHHAsA IPOMBINIJIICHHOCTD,

HaHOTCXHOJIOTHH.



IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYarONUMHUCS
IporpaMM CpPeAHEro o0IIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
HayuHo-meronnueckoii OCHOBOM [uisi pa3pabOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOCHUS
[IPOrpaMM CpeHEro oo01Iero 00pa3oBaHus SBJISETCS CUCTEMHO-AESITEbHOCTHBIN MOAXO.

B cooTBeTrcTBUM € CHUCTEMHO-AESTEILHOCTHBIM TMOJIXOJIOM B CTPYKTYpPE JHUYHOCTHBIX
pEe3yJbTAaTOB OCBOCHUS NpeaAMeTa « XUMUS» Ha YPOBHE CPEHET0 0011ero o0pa3oBaHus BbIIEICHBI
CJIEIYIOIINE COCTABIISAIOILNUE:

OCO3HAHHE OOYYAIOUIMMHUCS POCCUHCKON TPakJaHCKOH HACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIEICHHUIO;

HaJIMuue MOTUBALMU K O0yUYEHUIO;

[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH JTMYHOCTH HAa OCHOBE KIIFOYEBBIX
[EHHOCTEH M UCTOPUYECKUX TPAAULIUKA Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYy4aroUIMXcs PYKOBOJACTBOBAaThCS B CBOEH JEATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMHU, MPUCYLIUMHU LIEJOCTHOM CHCTEME XUMHYECKOIO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJIOTUYECKOW KYNbTYPbl U CHOCOOHOCTH CTaBUTh IIENIU H
CTPOUTH )KU3HEHHBIE IJIAHBI.

JIn4HOCTHBIE PE3yNbTAThl OCBOEHUS ITpeMeTa « XMMUS» TOCTUTAIOTCS B €AMHCTBE YUEOHON
U BOCHHUTATEIbHON JIEATEIHHOCTH B COOTBETCTBUU C I'YMaHHUCTHYECKHUMH, COIIMOKYIbTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM M HJ€alaMUd POCCUHCKOrO TIpa’kJaHCKOro oOlIecTBa,
OPUHATHIMU B OOLIECTBE HOPpMAaMHM M TNpaBUJIAMM MOBEIEHUS, CIIOCOOCTBYIOIIMMHU IpolieccaM
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0yYaIOIIUXCSL.

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHUS INpenMeTa «XHUMHUS» OTpaxaroT CPOPMHPOBAHHOCTH
OTbITa IO3HABATEIbHON U IPAKTUYECKON IEATEIbHOCTH 00YYaroIIMXCs 110 pealn3aliyi IPUHATHIX
B OOIIECTBE LIEHHOCTEW, B TOM YHCJIE B YACTH!

1) rpa:KIaHCKOro BOCIUTAHUS:

0CO3HaHMsI 00YYaIOLUIMMUCS CBOMX KOHCTUTYIIMOHHBIX IPaB U 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPABOIIOPSIKY;

MPEJICTaBICHUSI O COLMAIbHBIX HOPMaxX U MpaBUIaX MEXJINYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JEATEIBLHOCTH IPU CO3AaHUHN YUEOHBIX NMPOEKTOB,
pelIeHnH y4eOHBIX M MO3HABATENbHBIX 33124, BBIMOJIHEHUH XUMUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTHI APYTUX
IIPU aHaJIM3€ Pa3IMYHbIX BUJIOB yUEOHOM JESITEeIbHOCTH;

2) NATPUOTHYECKOT0 BOCTTUTAHUSI:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAyYHOMY HACJIEIUIO OTEUECTBEHHOMU
XUMUH;

yYBa)KEHHsI K IpoOIeccy TBOpYECTBA B OOJACTH TEOPHM M TNPAKTHUYECKOTO NMpPUMEHEHHUs
XUMHH, OCO3HAHHUS TOTO, YTO JOCTHIKEHHUS HAyKH €CTh Pe3yNbTaT JUIMTENbHBIX HaOIroAeHui,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSSHHOTO TpyAa YYEHBIX U IPAKTHKOB;

UHTEpeca M ITI03HABATEJIbHBIX MOTHBOB B TMOJYYEHMM U TIOCIEIYIOIIEM aHalu3e
UH(OPMALIUHU O TIEPEIOBBIX IOCTHIKEHUAX COBPEMEHHOMN OTEUECTBEHHOM XMMUU;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

HPABCTBEHHOI'O CO3HAHMSI, STUUECKOI0 TIOBE/ICHUS;

CHOCOOHOCTH OLICHUBATh CUTYAllUH, CBSI3aHHbIE C XMMUYECKMMH SIBJICHUSMH, U IPUHUMATD
OCO3HAHHBIC PEIICHUsA, OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IOBEJICHUE U IOCTYIKU CBOMX TOBAPHILEH C IO3ULIHAN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN 3TUX IOCTYIKOB;

4) ¢popMupoBaHHUS KYJIbTYPHI 310POBbSI:

NOHMMAaHMS LIEHHOCTEH 30pOBOr0 M 0€30macHOro odpasa XKM3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3NUYECKOMY U ICUXUYECKOMY 370POBBIO;

coOuIr0IeHMsI ITpaBmJl 0€30IaCHOr0 0OpalleHHsI ¢ BEIIeCTBAaMU B OBITY, IOBCEAHEBHOM
JKU3HU U B TPYLOBOU JE€ATENBHOCTH;

NOHMMAaHHUA IEHHOCTH TPAaBWJI WHAWBUIAYAIBHOTO W KOJUIGKTUBHOTO 0€301MacHOro
IIOBEJICHUS B CUTYaLlUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOIEH;

OCO3HAHMSI MTOCIIEACTBUI U HENPUATHUS BPEIHBIX NPUBBIYEK (YIIOTPEOIEHHS aIKOroIs,
HapKOTHUKOB, KypeHUs);

5) Tpy10BOT0 BOCIINTAHUS:

KOMMYHUKaTUBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEIbCKON JESTEIbHOCTH,
OOLIECTBEHHO 0JIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JAESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PELIECHUM NPAKTUYECKUX 3a7ad COLUAIbHON
HaIlpaBJIEHHOCTH (B PaMKax CBOEro KJlacca, IIKOJbI);

MHTEpeca K MPAKTHYECKOMY H3YyUEHHIO Mpodeccuil pasIudHOro poaa, B TOM YHMCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHU 110 XUMUU;

YBa)XEHHUsI K TPYY, JIOASIM TPYyJa U pe3ysibTaTaM TPYI0BOU JeSTEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOOPY HHIMBHUAYaJIbHOM TpaeKTOpUH 00pa3zoBaHus, Oyyieit
npodeccuu u peannsalnnn cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMUYHOCTHBIX UHTEPECOB,
CHOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTpeOHOCTEN 00I1eCTBa;

6) IK0JIOrHY€eCKOr0 BOCIIUTAHUS

HKOJIOTMUYECKHU 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KH3HH Ha 3emIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIIBHOMN CPEbl;

OCO3HaHHS HEOOXOJUMOCTH HCIIONIb30BaHUS JOCTHKEHUI XUMUM ISl PEIIEHUs] BOIIPOCOB
PaLMOHATILHOTO MPUPOA0NOIB30BAHUS;

AKTUBHOTO HENPUATHUS JEHCTBUM, NMPUHOCALIMX BPEI OKPYKAIOWIEH NPUPOJHOU Cpele,
YMEHHMsI TPOTHO3UPOBATh HEOIAronpUsATHBIE 3KOJIOTMYECKHE IMOCIEICTBUS MPEeANPUHIMAEMbIX
JIEMCTBUM U MPEAOTBPAILATH UX;

HaJIMYUS PA3BUTOrO DSKOJOTMUYECKOTO MBILIUIEHHS, HSKOJIOTMUYECKON KYJIbTYpBI, OIbITa
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS PpPYKOBOJICTBOBAaTbCS HMHU B
M03HABATEJIbHON, KOMMYHUKATUBHON U COLIMAJIbHON MPAKTUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOATH UAE0JIOrHH XeMohoouu;

7) IEHHOCTH HAYYHOTO TO3HAHMS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

NMOHMMAHUS CHEHNU(PUKA XMMHUU Kak HayKH, OCO3HaHHA €€ poiau B (HOpMHUPOBAHHUU
PalMOHATIBHOTO HAYYHOT'O MBILUIEHUS, CO3JaHUU LIEJIOCTHOTO MPEJCTAaBICHUs 00 OKpYXKaroIeM



MHpE KaK O €IMHCTBE IMPUPOALI U YEJIIOBEKA, B MO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH M
PEIICHUH TIPOOJIEM COXPaHEHHS TIPUPOTHOTO PABHOBECHSI;

yOeXKJIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUHU I COBPEMEHHOW IMBUJIM3ALMH: B €&
T'YMaHUCTHYECKON HaIPaBJICHHOCTH W BaXKHOW POJIM B CO3JJaHWM HOBOW 0a3bl MaTepuaabHOMN
KYJbTYphI, pEIIEHUN TJI00ATBHBIX MPOOJEM YCTOWYHMBOIO PAa3BUTHUS YEIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, MUIICBOM M OKOJOTMYECKON O€30MacHOCTH, B Pa3BUTHH MEIAHIIMHEI,
00ecreYeHn: yCIOBHI YCIEITHOTO TPYAA U 3KOJOTUYECKH KOM(DOPTHOM KU3HU KaXKIOTO YICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH: TIOHUMAHHUS CYIIHOCTH METOJOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTCCTBCHHBIX HAYyKaxX, CIIOCOOHOCTH HCIIOJIB30BATh IMOJIy9aeMbIe 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHUI OKPYXKAIOIIETO0 MHpa W IMPOUCXOAANIMX B HEM H3MEHEHUH,
yMEHHUS JieraTh 000CHOBAHHBIE 3aKJIFOYCHHUSI HA OCHOBE HAyYHBIX (J)aKTOB U UMEIOIIMXCS TaHHBIX
C LIEJIbIO MTOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BaTh XUMUYECKUE 3HAHUSA ISl pEUICHUs MpooieM
B PEaJIbHbIX KU3HEHHBIX CUTyalUsX;

MHTEpEeca K TO3HAHUIO U UCCIIEI0OBATEIILCKON JEATEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAHWWA 110 XUMHH B COOTBETCTBUU C KU3HCHHBIMHU
MOTPEOHOCTSAMH;

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B pa3IMuHbIX cepax npodeccuoHaIbHON NesITeIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbI

MertanpeaqMeTHbIe pe3yJIbTaThl OCBOCHHUS YYE€OHOrO mpenMeTa «XHUMUs» Ha YpPOBHE
cpenHero odero 0opa3oBaHus BKIIOYAIOT:

3HAYUMBIC JIs1 q)OpMI/IpOBaHI/Iﬂ MHPOBO33PCHUA 06y11a}01111/1xc;[ MCKIUCHUIITIMHAPHBIC
(MexXmpeaMeTHbIE) O0IIeHAyYHbIE TTOHATHS, OTPAXKAIOIINE 1IEJIOCTHOCTh HAYYHOW KapTHHBI MUpPA
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPIus, SBJICHUE, MPOIECC, CHCTEMa, HAy4YHBIH (haKT, MPHUHIUI, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0BaHKe, HAOII0IeHUE, U3MEPEHHUE, IKCIICPUMEHT U JIpyTHe);

YHUBEPCAIbHBIE yueOHbIE JNENCTBUA (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
peryiasTHBHBIC), oOecreunBarone (HopMUpoBaHHE (YHKIIMOHATBHOH TI'PaMOTHOCTH |
COILMAIBHOM KOMITETEHIMH 00YyJaroIInuXcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCs  HMCIOJIb30BaTh ~ OCBOEHHBIE  MEXIUCIUITUHAPHBIC,
MHPOBO33PEHUECKHE 3HAHUS M YHUBEpCAJIbHbIE y4deOHBIE NCUCTBUS B IO3HABATEIBHOM U
COILIMAJIbHOM MIPAKTHKE.

MertanpeaMeTHbIe pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAJIbHBIMU yUEOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PETYIATHUBHBIMU HeﬁCTBHﬂMH.

OBJiajieHNe YHUBEPCAJbHBIMH Y4€OHBIMH MO3HABATEIbHBIMH I CTBUSIMH:

1) 6a3oBbIe JJOrMYeCKHe TeHCTBUS:

CaMOCTOSITENILHO  (POPMYJIMPOBaTh W  aKTyaJIM3HpPOBAaTh MPOOJIEMY, BCECTOPOHHE 6
paccMaTpUBaTh;

ONpENEeNATh e JACITEIbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPUU HX JTOCTHIKCHWUS,
COOTHOCHTD PE3YJIbTAThI JICATEIILHOCTH C MOCTABJICHHBIMHU IIEJISIMHU;

UCIIOJIB30BaTh MPH OCBOCHHHM 3HAHWA TPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHbIC TMPU3HAKU TOHATHH W YCTAHABIMBATH MX B3aMMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOIIUE MTOHITHS IJIs1 OOBSICHEHHS OT/ICIbHBIX (DaKTOB U SIBIICHHIA,



BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIacCU(UKAIIUHN BELIECTB U XUMHUUECKUX PEAKIINM;

YCTaHABJIMBATh NPUYMHHO-CIICICTBEHHBIE CBSI3U MEXAY N3YYaeMbIMU SBJICHUSMU;

CTPOMTD JIOTUYECKUE PACCYXKACHUS (MHYKTUBHBIE, IETYKTUBHBIE, 110 AHAJIOTUH ), BBIABIIATh
3aKOHOMEPHOCTH U MPOTHBOPEYHS B PACCMAaTPUBAEMBIX SBJICHUAX, (DOPMYIHPOBATH BBHIBOJBI U
3aKIIIOYCHHUS;

IPUMEHATh B IIpoliecce MO3HAHUSA, UCIOJIb3yeMble B XUMUM CUMBOJIMYECKHE (3HAKOBBIE)
MO/JIeJH, TPe0Opa30BbIBATh MOAEIbHBIE MIPEICTABICHUS — XMMUYECKUN 3HAK (CHMBOJI) 3JIEMEHTA,
XuMHu4eckass ¢GopMmysa, YpaBHEHHE XHMHUYECKOH peakuud — TpHU pelIeHHH y4eOHBIX
[I03HABATEJIbHBIX U MPAKTUYECKUX 3aja4, IPUMEHATh Ha3BaHHbIE MOJIEJIbHBIE ITPEICTABICHMS IS
BBISIBJICHHS XapaKTE€PHBIX IPU3HAKOB U3YYa€MbIX BEILECTB U XMMUYECKUX PEaKIHi.

2) 6a30BbIe HCCIEI0BATEILCKHE TEHCTBUS:

BJIa/IETh OCHOBAMH METOJIOB HayYHOT'0O I03HAHUS BEIIECTB U XUMHUECKUX pEaKLUi;

dopMynupoBaTh LEAM M 33Ja4d  HUCCIEIAOBAaHMS, HCIIOJIb30BAaTh IIOCTABJIECHHBIE W
CaMOCTOSITENIEHO C(POPMYTUPOBAHHBIE BOMPOCH! B Ka4eCTBE WHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 GOPMHUPOBAHHUS TUITOTE3bI 110 IPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIAJ€Th HABBIKAMM CAMOCTOSTEILHOTO IJIJAHUPOBAHUS U NPOBEIEHUS YYCHHUYECKHX
IKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHs HAOJIOAATh 3a XOJOM IIPOLEcca, CaMOCTOSTEIBHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTb OOOOLIEHHS U BBIBOJBI OTHOCHUTEIIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJAEIAHHOM
pabore;

IpUOOpeTaTh ONBIT YYEHUYECKONW MCCIeA0BAaTEIbCKOM W NPOEKTHOW JAESITEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB pEIleHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/I0B IO3HAHMS.

3) padoTa c undopmanueii:

OpUEHTUPOBATbCA B Pa3IMYHBIX HCTOYHHMKAX HHPOpManuu (Hay4dHO-TIONYJISIpHAS
JauTepaTypa XUMHYECKOTO COJAEpKaHMs, CIpaBOYHble MocoOus, pecypcbl HMHTepHera),
aHAJM3UPOBATh HH(POPMALIMIO PA3INYHbBIX BUJOB M ()OPM NPECTABICHUS, KPUTHUECKHU OLIEHUBATh
€€ IOCTOBEPHOCTb U HEMPOTUBOPEUYNBOCTH;

dbopMynupoBaTh 3ampockl U NPUMEHATH pa3jIUYHbIe METOAbl HpPH IOUCKE U OTOOpe
uH(popMaluu, HEOOXO0AUMOM /1715 BBITIOJHEHUS YU€OHBIX 33/1a4 ONpeIeEHHOIO TUIIA;

nproOpeTaTh ONBIT MCIOJIB30BaHUS MH(GOPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHI U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMANbHYIO (hopMy IpeacTaBieHuss HHGOpMauu (CXEMBI,
rpad UKy, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCMOJIb30BaTh HAyYHBIH $I3bIK B KayecTBE CpeACTBa NpU paboTe C XUMHUYECKOU
uH(popMaliel: MNPUMEHATh MEXIpeaAMeTHble ((u3nyeckue M MaTeMaTH4eCKHe) 3HakKu U
CUMBOJIBI, hOpMYITbI, a00OpEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa30BhIBaTh 3HAKOBO-CUMBOJIMUYECKUE CPEJICTBA HATJISIHOCTH.

OsgiaieHHe YyHUBepPCAJbHBIMA KOMMYHUKATHBHBIMH ACHCTBUAMM:

3aaBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMOM TeMbl B XOJ€ JHajora W/HUil JTUCKYCCHH,
BBICKA3bIBaTh HJI€H, (OPMYJIMPOBATH CBOM MPEAJOKEHHUS OTHOCUTEIHHO BBIMOJIHEHUS
IIPEUI0KEHHON 3a/]aun;

BBICTYNIaTh C IpE3EHTAIMeil pe3yabTaTOB MO3HABATEIBLHOM AESTENbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU BBIIOJHEHUH XUMHYECKOIO
HKCIEPUMEHTA, MPAKTUYECKON PabOThl MO HMCCIEIOBAHUIO CBOICTB M3y4aeMBIX BEIIECTB,



peanu3anuu y4eOHOTO MPOeKTa M (OPMYIHUPOBATH BHIBOJABI IO PE3yIbTaTaM IMPOBEAEHHBIX
UCCIICIOBAaHHIA TTyTEM COTIIACOBAHHMS MO3UIIMKA B X0J1€ 0OCYKICHHS U OOMEHAa MHCHUSIMHU.

OsJiaieHNe YHUBEPCAJbHBIMH PEryJIATHBHBIMH 1€l CTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBIISITH CBOKO TO3HABATEIBHYIO JESTEIHHOCTD,
ompezenss e€ Ienu W 3a/a4i, KOHTPOJIUPOBATH U MO MEpe HEOOXOIMMOCTH KOPPEKTUPOBATH
npeiaraeMblii aITOPUTM JCUCTBHUN TIPHU BBITIOJHEHUH YY€OHBIX M HCCIICIOBATEIIbCKUX 3ajad,
BBIOMpaTh Hanbosiee A3 (HEKTUBHBIN CIIOCOO UX PEIICHUS C YIETOM TOJYYCHHUSI HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JIESTEILHOCTH Ha OCHOBE CaMOaHAIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpeameTHBIC PE3yNbTATHI OCBOCHHS Kypca «Oprannueckasi XMMHs» OTPAXKAIOT:

c(hOopMUPOBAHHOCTD MPECTABICHUN O XUMHUECKOW COCTABJISIONIECH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIU XUMHUHU B MO3HAHWM SIBICHUN MPUPOJbI, B (OPMUPOBAHUHU MBIILUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKUMOHAIBHON TIpPaMOTHOCTH, HEOOXOAMMOW M pEelIeHUs
IPAKTUYECKUX 3a7ad M SKOJIOIMYeCKM OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3J0pPOBbIO U
MIPUPOJHOM CpelE;

BIIQJICHUE CHCTEMOM XHMMHMYECKMX 3HAaHHM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOIINE
HNOHSTHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAsi 000JI0UKa aToMa, MOJIEKYJIa, BaJIEGHTHOCTb,
AIIEKTPOOTPHUIIATEIILHOCTh, XUMHUECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas W
COKpaiméHHas), MOJIb, MOJSIpHAs Macca, MOJSPHBIH O00BbEM, YIVIEPOIHBIA  CKEJeT,
GbyHKIIMOHATIbHAS TpYyIMNa, pagukai, U30MEpUs, M30MEphbl, TOMOJOTHYECKHH psii, TOMOJOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJAEpIKAIIME COCAVMHEHUS, MOHOMED, MOJMMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COETUHEHMS); TEOPUH U 3aKOHBI (TEOPUS CTPOEHUSI OPraHUUYECKUX
BeuiectB A. M. DbyriepoBa, 3aKkOH COXpaHEHHMs MAacChl BELIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM S3BIK XUMHUH; MUPOBO33PEHUYECKUE 3HAHUS, JIEkKAIIMEe B OCHOBE NOHUMAHMSA
MPUYHMHHOCTU U CUCTEMHOCTH XMMHYECKUX SBJICHUM, (DaKTOJOTUUECKUE CBEJICHHS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU U 0€30I1aCHOM MCIOJIb30BAHNN BaXKHEUIINX OPraHUYEeCKUX BEUIECTB B OBITY
Y NIPAKTUYECKOU IESITEIBHOCTH YETI0BEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIC TMPU3HAKU MOHSATUH, YCTaHABINBAThH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE ITOHATHS IIPU OITMCAHUU COCTABA, CTPOCHUS U
MIPEBPAILCHUI OPTraHUYECKUX COCTUHEHU;

c(OpMUPOBAHHOCTh YMEHUI HCIOJIb30BaTh XWMHUYECKYI) CHMBOJIMKY JJIsSi COCTABJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (HOpPMYII OPTaHHMUECKUX BEIIECTB
Y YpPaBHEHUM XUMHUUYECKHX PEAKIHI, U3TOTABIMBATH MOJEIN MOJIEKYJ OPTaHMYECKHUX BEIIECTB
JUISl WULTFOCTPALAN X XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHNS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBATh MPUHAJICKHOCTh U3YUEHHBIX OPTaHUYECKUX
BEIIECTB IO HUX COCTaBYy M CTPOCHHUIO K ONpeAeNEHHOMY Kiaccy/Tpynie COeauHEHHH
(yrnmeBomopoabl, KHCIOPOA M  a30TCOJAEpIKAIME COEAMHEHMS, BBICOKOMOJEKYISPHBIE
COC/IMHCHUS), JaBaTh MM Ha3BaHUs Mo cuctemathueckoil HomeHkiatype (IUPAC), a Taxke
MPUBOJUTH TPUBUAIBHBIE HA3BaHHS OTACTHHBIX OPraHUYECKHX BEUIECTB (ITHIICH, MPOIMUJIEH,
aleTHUIICH, STUICHIJIUKOJb, TIUIEPHH, (eHOM, (opManbAeTu, aleTaibIerTu, MypaBbuHas



KHCIIOTa, YKCYCHAsI KHCIIOTa, OJIEMHOBAsl KHCIOTA, CTEAPHHOBAs KUCJIOTA, TIII0K03a, PpyKTO3a,
Kpaxmall, LIeJUTI0JI03a, TIHUIIH);

c(OPMUPOBAHHOCTh YMEHHSI OINPEACIATh BHJBI XHUMHUYECKONH CBS3M B OPraHUYECKUX
COoeIMHEHUIX (OIMHAPHBIC U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSTH IOJOKEHUS TEOPUU CTPOCHUS OPTaHUYECKUX
BemecTB A. M. byriepoBa st 00bsSCHEHUST 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMUSI; 3aKOH COXPAaHEHUsI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh COCTaB, CTpoeHHe, (u3nueckue u
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENCH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, OSTWIEH, MPONWJICH, ameTuieH, OyramueH-1,3, MerunoOyramueH-1,3, OeHzom,
METaHOJ, dTaHOJ, YTHICHTJIUKOIb, TJIUIEPHH, (EHOJ, alleTalbICTHI, MypaBbUHAS U YKCyCHAas
KHUCIIOTBI, TJIOKO3a, KpaxMmall, LeJI003a, aMHUHOYKCYCHas KHCJIOTa), HIIIIOCTPUPOBATD
TEHETUYECKYIO CBSI3b MEXKJY HUMH YPAaBHEHHUSMU COOTBETCTBYIOIIMX XHUMHUYECKUX DPEAKIHH C
HCIIOJIb30BaHUEM CTPYKTYPHBIX GOPMYIT;

c()OPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HMCTOYHHUKHU YTIIEBOJAOPOTHOTO CHIPhHS
(HedTb, TMPUPOIHBIA Ta3, yroip), CHOCOOBI HMX MEPEPadOTKH U MPAKTUYECKOE MPUMEHEHUE
MPOIYKTOB NepepaboTKu;

c(OPMUPOBAHHOCTh yMCHHW IPOBOJUTH BBIUUCICHHUS T0 XUMHYECCKHM YPaBHCHHSIM
(Macchl, 00BEMa, KOJIMYECTBA UCXOTHOTO BEIISCTBA WIIH MPOAYKTa PEAKIIMH 110 H3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WK MIPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HAHUN 00 OCHOBHBIX METOJaX HAyYHOI'O
MO3HAHUS, WCIOIB3YEMbIX B XHMHH TP W3yUYCHUU BEIICCTB M XHMHUYCCKUX SIBJICHHIA
(mabOmrosieHne, W3MEpEHUe, OKCIEPUMEHT, MOJEIUPOBAHUE), MCIOJb30BaTh CHUCTEMHbBIC
XUMHUYECKHE 3HAHUS JJIsI IPUHSATHUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIeCTBAMU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYIOi U
1abopaTOpHBIM 000PYIOBAaHHEM, a TAKXKE MpaBUiia 0OpaIeHNs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BBITTOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUW IUTAHUPOBATh U BBHIMOJTHATH XUMHUYECKUH JKCIEPUMEHT
(mpeBpallleHus OPraHUYEeCKNX BEIIECTB MMPU HATPEBaHUU, MOJNyUYECHUE ATHIIEHA U U3yYEHHE €ro
CBOWCTB, KAUECTBEHHBIC PEAKIIUU OPTaHUYCCKHUX BEIIIECTB, ICHATYpaIvsl OSIIKOB IIPH HAarpeBaHUH,
[IBETHBIE PEaKIIUK OEJIKOB) B COOTBETCTBUU C TIPABUIIAMH TEXHUKH 0€30MaCHOCTH MPU 0OpaIieHUN
C BeIIECTBAMHU U IJa0OpaTOpPHBIM OOOPYJOBAaHUEM, MPEICTABISATH PE3yAbTaThl XUMHUYECKOTO
DKCIIEpUMEHTa B (popme 3amucH ypaBHEHHMIl COOTBETCTBYIOLIUX peakuuid U (HOpMynHpoBaTh
BBIBOJIBI HA OCHOBE 3THX PE3YJIbTAaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATh XUMHUYCCKYIO WH()OPMAIIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpecTBa MaccoBOM MHGopMaIuu, IHTepHET U APYrux);

c(OpPMUPOBAHHOCTh YMEHHUH COONIOATh TpaBHUIa SKOJOTHYECKH IeJecooOpa3Horo
MOBEJICHUS B OBITY W TPYAOBOH JEATEIHRHOCTH B IEISAX COXPAHEHUS CBOETO 3J0POBBS H
OKpYKAaroIIel MPHUPOJTHON Cpesibl, OCO3HABATh OMACHOCTh BO3JCHCTBHS HAa JKHBBIC OPTaHU3MBI
onpeAeNéHHBIX OPTraHMYEeCKHX BEIIeCTB, MOHMMas cmbica mokazatens I[IJIK, moscHsaTe Ha
npuMepax crmocoObl YMEHBIICHHS M MPEIOTBPAIICHNUS X BPEIHOTO BO3JIECHCTBUS HA OPTaHHU3M
YeJI0BEeKa;

JUTSE OOYYAFOIIUXCS ¢ OTPAaHUYCHHBIMU BO3MOXHOCTSMHU 370POBbS: YMEHHE NMPUMEHSTH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/aX MO3HAHUS BEIECTB M XUMHUYECKHX SBJICHHIA,



JUTSI CIICTIBIX M CTA00BUIAIINX O0YYArOIIMXCS: YMEHHE HCIIOIBb30BaTh PElbe(PHO-TOUCUHYIO
cucreMy ooo3HadeHu JI. bpaiins mis 3anvcu XuMu4eckux Gopmy.

11 KJIIACC

[TpenmerHbIe pe3yabTaThl OCBOSHHS Kypca «O0I1as 1 HeOpraHuIecKasi XUMHsD OTPAXKaIoT:

c(OPMHUPOBAHHOCTb IPEACTABIECHUHN: 0 XUMUUYECKON COCTABIIAIOLIEH €CTECTBEHHO-HAYYHOM
KapTUHbI MHMpa, POJIM XMMUHU B IO3HAHUM SIBIICHUM MPUPOAbI, B (OPMUPOBAHUN MBILUIEHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIIMOHATBHOW TPAaMOTHOCTH, HEOOXOIWMOH JUIsl peIleHus

MPAKTUYECKHUX 33324 U DKOJOTMYECKH 0OOCHOBAHHOTO OTHOLICHHUSI K CBOEMY 3/10POBBIO H
IPUPOIHOI cpene;

BJIAJICHUE CHUCTEMOM XHUMHUYECKUX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOIIOJAraroliue
NOHATHS (XMMUYECKHUI 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- AIEKTPOHHBIC OPOUTAIN aTOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSPHBIA O00BEM, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEHECHb
OKHMCIICHMsI, XMMHYECKas CBA3b (KOB&JIEGHTHAs, HWOHHAs, METaJJIMuecKasi, BOJOPOJHAs),
KpUCTANTMYECKass  pemeéTka, THIBl XWMHYECKHX  PEaKUud, pPacTBOp, DICKTPOJHUTHI,
HEDJICKTPOJIUTHI, DIIEKTPOJIUTUYECKAsT JTUCCOIMALUS, OKHCIUTEIb, BOCCTAHOBUTEIH, CKOPOCTD
XMMHUYECKOHN peakIy, XMMHUUECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI (TEOPUS FMEKTPOIUTUYECKON
Jycconuanuy, nepuoauueckuit 3akon J[. M. MenzaeneeBa, 3aKOH COXpaHEHHsI MacChl BELLECTB,
3aKOH COXPAaHEHHsS W NPEBPALICHHUS SHEPTrHUM NPU XUMHUYECKHX PEaKIHAX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH S3BIK XHMHUHU, MHUPOBO33PEHUYECKHE 3HAHHS, JICKAIIHE B OCHOBE MOHUMAHMS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUUYECKUX SBJIECHUH, ()aKTOJOIrMYECKUE CBEIEHUS O CBOWCTBAX,
COCTaBe, MOJYyYEHUHU M Oe30MacHOM HCIIOJIb30BAaHUM BaXXKHEHUIIMX HEOPraHWYECKUX BEILIECTB B
OBITY M IPAKTUIECKOH JIEeATEILHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHHH BBISBIISATH XapaKTEPHbIC MPU3HAKHA MOHATHH, YCTAaHABIUBATh
UX B3aMMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOIINE TIOHSATHS TPU ONMHCAHWH HEOPTaHWYECKHUX
BEIIIECTB U UX MPEBpAIECHUH;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHYECKYI0 CHUMBOJIMKY ISl COCTaBJICHUS
GopMyT BemIeCTB W YpaBHEHHHA XWMHUYECKHX PEAKIHHA, CHCTEMATHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHanbHblC Ha3BaHUS OTICIBHBIX HEOPraHMYECKUX BellecTB (yrapHblil ras,
YIJIEKUCTBIA ra3, aMMHUak, raméHas M3BecTb, HEraméHas W3BECTb, NMUThEBas COJA, MUPHUT U
Apyrue);

c(OPMHUPOBAHHOCTh YMEHUH OMPEEIIATh BAICHTHOCTD U CTETIEHb OKHCIICHUS XUMUYECKUX
3JIEMEHTOB B CO€AMHEHUX Pa3INYHOTO COCTABa, BUJ XMMHUUYECKON CBSI3U (KOBaJEHTHAs, HIOHHAS,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, TUI KPHUCTAIMYECKOH PEemETKH KOHKPETHOTO
BeIIeCTBa (aTOMHas, MOJEKYJsIpHas, MOHHAs, METaUIN4ecKas), XapakTep Cpenbl B BOIHBIX
pacTBOpax HEOPTaHUYECKUX COCITNHEHHIA;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABJIMBATH MPUHAIJIECKHOCTh HEOPTaHMYECKHX BEIIECTB
10 UX COCTaBY K ONpEAeIEHHOMY KJIACCY/TPYIIIe COSTUHEHNH (TIPOCTHIE BEIECTBA — METAJUIBI U
HEMETaJUTBbI, OKCUIbI, OCHOBAHUS, KHCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pAaCKphIBaTh CMBICT Iepuoandeckoro 3akona J[. W.
MenzieneeBa ¥ JIEMOHCTPUPOBATH  €r0  CHCTEMATU3MPYIOUIYIO, OOBSICHUTENBHYIO H
MPOrHOCTUYECKYIO (PYHKIINH;

cOPMHUPOBAHHOCTh ~YMEHHH  XapaKTepPH30BaTh AJIEKTPOHHOE CTPOSHHE AaTOMOB
XUMHUYECKHX 371eMeHTOB 1—4 nepuoos [lepuonnueckoil cuctembl Xxumudeckux anemeHTos 1. 1.
MeHeneeBa, HCIOIb3ysl MOHATHS «S-, P-, O-2JEKTPOHHBIC OPOUTAIINY, «IHEPTETHUYCCKUE



YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHUYECKHX ODJIEMEHTOB M HX
COEMHEHUH MO nepuoaam U rpynnam llepuoguyeckoil cucTeMbl XUMUYECKHUX AieMeHToB []. W.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUI XapaKTepHU30BaTh (ONMKCHIBATH) OOIIME XUMUYECKHE CBOWCTBA
HEOPraHMYECKUX BELIECTB PA3IMYHbIX KJIACCOB, IOJATBEPKIATh CYIIECTBOBAHUE I€HETHUECKOMN
CBSI3M MEXJy HEOPraHMYECKMMM BEIECTBAMU C IIOMOLIbIO YpPaBHEHUH COOTBETCTBYIOILUX
XUMHUYECKHX PEeaKLui;

c(OPMHPOBAHHOCTh yYMEHUS KJIACCH(PHUIMPOBATH XUMHUECKUE PEAKIMH MO PA3IUYHBIM
OpuU3HakKaM (YUCIy M COCTaBy pEardupyrolluX BELIECTB, TEIJIOBOMY J(PQEKTy peakiuy,
U3MEHEHUIO CTETIEHEH OKUCIEHHsI 3JIEMEHTOB, 00PaTUMOCTHU PeaKLuy, yYaCTHIO KaTalu3aropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPAaBHEHUS PEAKLMHA Pa3IMUHBIX TUIIOB, I1OJIHbIE
U COKpAalLEHHBbIE YPAaBHEHUs pEaKklUii NOHHOIO OOMEHA, YUUThIBAsl yCJIOBUS, IPU KOTOPHIX 3TU
peakuuy UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUH MNPOBOAUTH PEAKLUH, IOITBEPKAAIOLINE KauyeCTBEHHBIN
COCTaB pA3JIUYHBIX HEOPraHUYECKUX BEIIECTB, paclO3HaBaTb OIBITHBIM IyTEM HOHBI,
IPUCYTCTBYIOILME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUN PACKpPbIBATh CYHUIHOCTb OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKMii TOCPECTBOM COCTABICHUS JIEKTPOHHOIO OagaHca 3TUX PEaKIM;

c(OPMHUPOBAHHOCTb YMEHHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMUYECKOH PEaKkIUU OT
pa3IuYHbIX (AKTOPOB; XapaKTep CMELIEHUS XUMHYECKOIO PaBHOBECHSI B 3aBUCHMOCTH OT
BHEIIHEro Bo3jeicTBus (npunuun Jle lartense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepu30BaTh XMMUYECKHE MPOLIECCHI, JIEKAIINE B OCHOBE
NPOMBIIIICHHOTO TIONYYEHHUS CEpHOW KHCJIOTHl, aMMHaka, a Takke C(HOPMHUPOBAHHOCTD
IpeJCTaBIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHHMM MPOBOAUTH BBIYMCICHUS C HCIIOJIB30BAHUEM IOHSATHUSA
«MaccoBas JI0Jsl BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOLIEHWH Ta30B MPH XUMHYECKUX
peakuusax, Macchl BEIECTBA UM 00bEMa ra30B MO0 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCe MU
00BEMY OJJTHOTO U3 YHYAaCTBYIOLIUX B PEaKLUU BELIECTB, TEIIOBOro 3 (eKTa peakliui Ha OCHOBE
3aKOHOB COXPAaHEHMs MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS YHEPTHH;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU MO BBITOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUI IUIAHUPOBAaTh U BBINOJHATh XUMHUYECKHHA HKCHEPUMEHT
(paznmokeHue NEpoKcHIa BOAOpOAa B MPHUCYTCTBUU KaTajiu3aTopa, OIpeleleHHe Cpeibl
pPacTBOPOB BEIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAMKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTb XMMHMYECKOW PEaKIMH, peakIMM HOHHOTO OOMEHa, KaueCTBEHHBIE PeaklUu Ha
cynbdar-, kapOoHAT- U XJOPHUJ-aHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3agau no TemaM «Metamnel» u «Hemeramibl») B COOTBETCTBHM C TMpaBUJIAMH TEXHUKHU
0e30MacHOCTH MpU 0OpalleHUH C BEIIeCTBaMU U J1a00paTOPHBIM 000pYyI0BaHUEM, MPECTABIATh
pe3ysbTaThl XMMHYECKOTo 3KCIepHUMeHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUI KPUTHUECKH aHAIU3HPOBATh XUMUYECKYIO0 HH(OPMAIHIO,

MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeICTBa MAacCOBOI KOMMYHMKAIUH, THTepHET U 1pyrux);

c(OPMHPOBAHHOCTE YMEHHMH COOJIIOJaTh MpaBWiIa SKOJOTMYECKH I1e1ecO00pa3HOro

MOBEJCHHS B OBITY U TPYAOBOM NEATEIBHOCTH B IENSAX COXPAHEHUS CBOETO 3/I0POBbS U



OKpYKarolllel NPUPOJHON CpPEeabl, OCO3HABATH OMACHOCTh BO3JECHCTBHUS HA KUBBIE OPraHU3MBI
onpeAenEHHBIX BEIIECTB, MOHUMAasi cMbIcT mokasarens [1JIK, moscHATh Ha mpumepax CrocoObl
YMEHBIIEHUS U NPEIOTBPALLICHUS UX BPEIHOTO BO3JICUCTBUS HAa OPraHU3M YEIIOBEKA;

JUIs 00y4YaroIMUXCsd C OMPAHMYECHHBIMA BO3MOXHOCTSIMU 3JI0POBbS: YMEHHE IMPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIESCTB M XUMUYECKHX SBIICHUM;

JUTSL CTIETBIX U Ca00BUISAIINX O0y4YaIOUINXCs: YMEHUE UCIIOIb30BaTh Pelbe(PHO-TOUCUHYIO
cucreMy ooo3HadeHu JI. bpaiins mis 3anvcu XuMu4eckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
H KoanvectBo yacos OCHOBHBIE BUJIBI DJIeKTPOHHbIE
N alMeHOBaHHUe Tporpammroe JeSITeIbHOCTH (undporrie)
i pa3jesoB H TeM Beero KontpoabsHsbie IIpakTuyeckue comepKatme oOyJaromuxcs 0GpazoBaTeabHbIe
nporpaMmbl padoThI padoThI
pecypchbl
Pa3gen 1. Teoperuueckue 0CHOBBI OPraHUYeCKOil XUMHH
[penmer opranuveckoit | PackppiBaTh CMBICI https://academy-
XUMHH: €€ M3Y4aeMbIX MOHATHH content.apkpro.ru/lesson/a9
BO3HHUKHOBCHHUC, (BI)ISIBJ'IHTI) ux f3d191-5ele-4e24-ac02-
pa3BUTHE U 3HAYCHHE B XapaKTepHbIe efb16fad9f6a
MOJTy4YeHUH HOBBIX MIPU3HAKH), -
BEIIIECTB ¥ MATEpUAJIOB. | yCTaHABIMBATh UX
Teopust ctpoeHus B3alMOCBSI3b.
OPTaHWYIECKUX [TpumensTH
coequueHnt A.M. TIOJIOXKEHHUS TEOPUU
ByrnepoBa, e€ OCHOBHBIE | CTPOCHHUS
TIOJI0XKEHHS. OpPTaHNYeCKUX
CrpykTypHBIe hopMyNEl | BemecTB A. M.
ITpenmer OpraHuyeckux BemecTB. | Bytneposa mis
OpraHM4ecKoil T'omonorus, usomepus. 00BSICHEHUS
xumun. Teopust XuMuyeckas CBS3b B 3aBUCUMOCTH CBOICTB
11 cTpoeHHs 3 0 0 OpraHUYECKUX BEIIIECTB OT UX
COCIIMHEHHSX: KpPaTHbIC cocTaBa M CTPOCHUS.
OPTaHKHeCKuX CBSI3H, G- U T-CBSI3H. Hcnonp3oBath
coenuuenui A. M. IIpexcTaBnenue o XUMHYECKYIO
Byrieposa KIaccu(QUKaIuu CHMBOJIUKY TSI
OpPraHUYECKHUX BELIECTB. | COCTaBJICHUS
Homenknarypa MOJIEKYJISIPHBIX U
OpPraHUYECKUX CTPYKTYPHBIX
COCIMHEHMI (pazBépHyToOii,
(cucremaruueckas) u COKpAaIE&HHO)
TPUBHAbHBIC HA3BAHUS ¢bopmyn
BAXHEHUIIINX OpTraHUYECKUX
MIpeJCTaBUTENEH KIacCOB | BEIIECTB.

OPraHn4CCKUX BECUICCTB.
DKCTIepUMEHTAIbHBIE
METO/Ibl U3Y4eHHS

OnpenensaTe BUIBI
XUMHUUYECKOH CBA3U
(omuHapHEIE,
KpaTHbIe) B



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a

BEIIECTB U UX
NIPEBPALICHUN |

JemoncTpanuu:
O3HaKOMJICHHE C
oOpasiamMu
OPTaHWYECKHUX BEILECTB
U MaTepHaiaMH Ha uX
OCHOBE;

OTIBITHI TI0
MIPEBPAILEHUIO
OpraHMYECKUX BELICCTB
NPY HarpEeBaHUH
(TutaBneHUeE,
oOyTrIBaHUE U
TOPCHUE).
JlabopaTopHbI€ OTIBITHI:
MOJCIUPOBaHUE
MOJICKYJI OPraHUYECKUX
BEILIECTB

OpraHUYeCKHX
COC/IMHEHUSIX.
PackpbiBath posib
OpraHUYECKON XUMHUU
B IIPHPOJIC,
XapaKTepu30BaTh ce
3HAYCHUE B KHU3HH
YeJIoBeKa,
UILUTIOCTPUPOBATH
CBS3b C APYTUMU
HayKaMH.

HaoOmonate u
OIUCHIBATH
JICMOHCTPAIUOHHbIE
OTIBITHI; IPOBOJUTD U
OIUCHIBATH
J1a00PATOPHBIC OITBITHI
U MPAKTUYECKHE
paboTsl

HWroro no pazneny

Pazgen 2. YrieBoaopoast

IIpenenbHble
21 YTIEBOIOPOIBI —
AJIKAHBI

AJIKaHBI: COCTaB U
CTpOEHHE,
TOMOJIOTUYECKHUU PSJL.
Meran u 3TaH —
NIpoCTENIINe
MIPECTaBUTEIIN ATKAHOB!
COCTaB, XMMHUIECKOE
CTpOCHUE, PU3MUCCKUE U
XUMHUYECKHE CBOMCTBA
(peakuuu 3aMemeHUs 1
TOpEHNs), HaXOXKICHNE B
MIPUPOJE, OTYICHUE U
MIPUMEHEHHE

29 Henpenensubie
' YIIIEBOIOPOIBL:

AJKeHBI: COCTaB U
CTpOCHUC,
TOMOJIOTUYECKHI pan.

PackpeiBaTh cMBICT
N3y4aeMbIX TTOHATHH
(BBIABIIATH UX
XapaKTepHbIe
MIPU3HAKH),
yCTaHAaBIMBATh UX
B3aMMOCBSI3b,
HCIONb30BaTh
COOTBETCTBYIOILUE
MOHATUS NIPU
OTIMCaHWH COCTaBa,
CTPOEHUS U
MIpeBpalleHUH
OpTraHUYECKUX
COEIMHEHHUIA.

https://academy-
content.apkpro.ru/lesson/25

8ddc06-ec23-473c-b3d7-
ed82fcaddd02

https://academy-
content.apkpro.ru/lesson/40
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AJIKCHBI, aJIKaIUCHBI,
AJIKWHBI

OTHIIEH — IPOCTEHIITIA
MIPEACTABUTEID AJTKCHOB:
COCTaB, XIMHYECKOE
CTpoeHue, (HU3NIecKue U
XMUMHYECKHE CBOWCTBA
(peakuuy ruApUPOBAHUS,
rajJloTeHUPOBaHUs,
THIpaTalyH,

OKHCIICHUS U
TTOJIIMEPU3ALIUH)
HaXO0XJICHHE B IIPUPO/IE,
MOJTy4eHHUEe U
MIPUMEHEHHE.
AnkanueHsl: OyTaIueH-
1,3 u MeTUIOyTaMUCH-
1,3, XuUMHAYECKOE
CTpOEHHE, PeaKIHs
MIOJMMEPHU3aINH,
TIpUMEHEeHHe (A1
CHHTe3a IIPUPOTHOTO U
CHHTETHYECKOTO
Kay4JyKa U Pe3HHBI).
AJKHHBI: cOCTaB U
0COOEHHOCTH CTPOEHHUS,
TOMOJIOTHYECKHH PSIII.
AneTuneH —

MPOCTEH NN
HpeACTaBUTEIh aIKHHOB!
COCTaB, XHMHUYECKOE
CTpoeHue, (hU3MIecKue U
XUMHYECKHE CBOWCTBA
(peaxiv THAPHPOBAHKS,
raJIOTeHUPOBAHUS,
THIpATaIIA TOPEHU),
HaXO0>XJCHHE B TIPUPOJIE,
MOTTyYeHHUE U
MIPUMEHEHNE

2.3

Apomarudeckue
YTIE€BOAOPOABI

ApeHbl: 6eH30I1 1
TOJIYOJI, COCTaB,
XUMHYECKOE CTPOCHHE
MOJIEKYJI, PU3HUYECKHE U

Hcnone3oBath
XIMHYECKYIO
CUMBOJIHMKY JIJIS
COCTaBIICHUS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépuyToii,
COKpAIEHHO)
dopmyn
OpraHu4YeCKuX
BEIIECTB.
YcranaBnuBaTh
TIPUHAIIICKHOCTD
BEIIECTB K
OTIpeNIeIIEHHOMY
KJaccy
YTIIEBOAOPOJIOB IO
COCTaBy M CTPOCHHIO,
Ha3bIBATh UX I10
CHCTEMATHIECKON
HOMEHKJIAType;
MpUBOANUTDH
TPpUBUAIIbHBIC
Ha3BaHUA OTACIIbHBIX
MpeCTaBUTEINCH
YTIEBOAOPOIOB.
OnpenensiTe BUIIbI
XUMHUYECKOH CBSI3U B
MOJIEKyJIaX
YIJIEBOJIOPOOB;
XapaKTepU30BaTh
3aBUCUMOCTh
pEaKIMOHHON
CIIOCOOHOCTH
YTIEBOIOPOOB OT
KPaTHOCTH
KOBAJICHTHOM CBS3U.
XapakTepu3oBaTh
COCTaB, CTPOCHHUE,
NIPUMEHEHHUE,

38171e-4158-4bd1-ae98-
18dc1cfh9399

https://academy-
content.apkpro.ru/lesson/d8



https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
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XMMHYECKHE CBOMCTBA
(peaxmmm
raJIOTeHUPOBAHUS U
HUTPOBAHUS ),
MOTy4YCeHHUE U
npuMeHeHue. BiusHue
0eH30J1a Ha OpPraHnu3M
yesnoBeka. ['eHeTnueckas
CBSI3b YIJIEBOJIOPO/IOB

¢usnaeckue n
XUMHUYECKHE
CBOMCTBA, BAYKHEHIITHE
CTHOCOOBI TIOTYYCHUS
THUTTUIHBIX
NIpeACTaBUTENEH
PA3IMYHBIX KJIACCOB
YIJIEBOAOPOIOB
(MeTana, nTaHa,
JTUJICHA, allCTHIICHA,
Oyramuena -1,3,
OcH30J1a, TOJTyOJIa).
BrisBisiTs
TEHETHYECKYIO CBSI3b
MEXITy
YTIIEBOIOPOIAMH U
MTOJITBEPKAATH €€
HaJU4ne
ypaBHeHI/IHMI/I
COOTBCTCTByIOHH/IX
XUMHUYECKUX peaKkiuit
C MCIIOJIb30BAaHHUEM

6d7d00-d5b4-491d-aded-
c3ddal9feef4

24

IIpupoansie
MCTOYHHUKHA
YTI€BOAOPOAOB U UX
nepepaboTka

CTPYKTYPHBIX

bopmyt.
[TpuponHsbIii ras. XapakTepHuzoBaTth https://lesson.edu.ru/04/10
[TomyTHbIe HEPTAHBIE UCTOYHUKHU
rassl. Hedtb u eé YTJIEBOIOPOIHOTO

MIPOUCXOXKICHUE.
Crioco0b1 iepepaboTKi
He(TH: IEPEroHKa,
KPEKUHT (TepMIYECKHiA,
KaTaJIUTUYECKHIA).
[IpomykTel IEpEpabOTKH
HedTH, UX IPUMEHEHHE B
TIPOMBIIIUICHHOCTH U B
6biTy. KameHHBIH yrons
U MIPOJIYKTHI €ro
nepepadoTKH.

CBIpBs (HETH,
TIPUPOJIHBI ra3,
YTOIIb), CIIOCOOBI HX
nepepaboTKu 1
MPAKTUIECKOE
MIPUMEHEHUE
MOJTy9aeMbIX
MIPOAYKTOB.
Hcnonws3oBaTh
€CTECTBCHHO-HAYYHBIC
METOJIbI TIO3HAHUS —
MPOBE/ICHUE,



https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10

OKcIiepuMeHTaNbHBIE
METO/BI U3YICHHS
BEIIECTB U UX
NIPEBPALLECHUI:
JemoncTpanuu:
koyutekiu «Hedtb» 1
«YTOIbY;
BUieo(hparMeHT
«Bynkannzanms
PE3UHBD».
JlaGopaTopHbIE OMBITHI:
KaueCTBEHHOE
OIpeJieNIeHNe YIIIepoaa U
BOJIOPOZA B
OPTaHWYIECKUX
BEIIECTBAX;
O3HAaKOMJICHHE C
o0pasIamu riacTMacc,
Kay4yKOB U PE3HHBI;
MOJICIIMPOBAaHHUE
MOJIEKYJI YTJICBOIOPOJIOB
u
raJoreHOnpOU3BOHBIX.
[MpakTuyeckue paboOTHI:

Ne 1. TTomyuenue
STHJICHA ¥ U3YYEHHE €T
CBOMCTB.

Pacuérnablie 3amaun:
oTpenieNeHue
MOJIEKYJISIPHOH
(hopmyIBI
OpPTaHMYECKOTO
BEIIECTBA IT0 MACCOBBIM
JIOTISIM aTOMOB
XUMHYECKHX JIEMEHTOB;
pacuéTsl MO ypaBHEHHIO
XMUMHYECKOHN peaKIuu

HaOJIONECHUE U
OIMCaHue
XAMHYECKOT0
9KCIIEpPUMEHTA
(;mabopatopHble
OTIBITHI U
MIPaKTHYECKUE
paboTsl).

CrnemoBatp mpaBHiIaM
Oe3ormacHoi paboThI B
n1abopaTopuu npu
HCIIONB30BaHHU
XAMHYECKOH TTOCY B
1 000pynoBaHus, a
TaK¥Ke IpaBuUIaM
oOpaIeHus ¢
BEILECTBAMH B
COOTBETCTBUH C
HHCTPYKLHAMHA
BBIITOJIHCHU ST
nabopaTOPHBIX
OIIBITOB U
HPaKTHYECKUX paboT
IO TOJYYEHHIO U
U3Y4YEHHIO
OpraHMYeCKHX
BEILECTB.
IIpencraBnsaTob
Ppe3yIbTATHI
9KCIIEPUMEHTA B
(dopme 3ammcu
ypaBHEHUN
COOTBETCTBYIOLIHX
peakiuii 1 enaTh
BBIBOJIbI HA UX OCHOBC.
IIpoBoauTs
BBIYHMCIICHUS /IS
OIpeeeHHs
MOJIEKYJISIPHOH
(bopmyIbt
OPraHM4YecKoro




BEIIECTBA, 10
YpaBHEHHIO

XHMHYECKOH peaKkuuu.

CamocTosTensHO
IUTaHUPOBATh U
OCYILECTBIATH CBOIO
NO03HABATENbHYIO
JeSITeTIbHOCTD;
MIPUHUMATh aKTUBHOE
ydacTue B IpyIIoBO’
yueOHOI
JESTeAbHOCTH

Uroro no pazneny

13

Pazgen 3. Kuciiopoacoaep:xauine opraHnyecKue coeJIMHEHUsI

3.1 CrupTtsl. Denon

IIpenenbuble
OJTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHOI,
XMMHUYECKOE CTPOCHHUE,
¢usndeckue u
XMMHUYECKHE CBOMCTBA
(peaxkuuy ¢ aKTUBHBIMHU
MeTaJlIaMH,
raJoreHOBO/IOPOJIaMH,
TOpeHue), IPIMEHEHHE.
BonoponHnas cBs3b.
DU3N0I0rNYECKOe
JNeCTBHUE METaHOJIa U
9TaHOJIa Ha OpPraHu3M
YeJIoBeKa.
MHOT0aTOMHBIE CITUPTHI:
STHIICHTIIMKOIIb U
TJIIMIEPUH, XUMUICCKOEC
CTpoeHue, (hU3MIecKue U
XMMHUYECKHE CBOMCTBA
(B3aMMoOJeHCTBHE CO
IICJIOYHBIMHU MCTAJIJIaMH,
Ka4yeCTBEHHAsl peaKIHs
Ha MHOTOaTOMHBbIE

PackpbiBaTh CMBICI
M3YyYaeMbIX TOHSATHIA
(BBISIBJIATD UX
XapaKkTepHbIe
MIPU3HAKH),
yCTaHAaBIUBATh UX
B3aMMOCBSI3b,
HCTIOJTb30BaTh
COOTBETCTBYIOIIIHE
TTOHATHS TIPH
OIMCaHHUU COCTaBa,
CTPOEHHUS U
TpeBpaleHuin
OpraHu4ecKHX
COEIMHEHUI.
Hcnons3oBath
XHMHUYECKYIO
CUMBOJIHKY JIJIS
COCTaBJICHUS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépHyToOii,
COKpAaIEHHO)
dopmyn

https://academy-
content.apkpro.ru/lesson/54

39c18b-7440-4b6f-bf84-
c04fa471694f
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CIHPTEHI).
DU3HONOTHYECKOE
JICCTBHE HA OPTaHU3M
yenoBeka. [Ipumenenue
TIIUIEPUHA U
STHIICHTIIMKOJIS.

®enoin. CtpoeHue
MOJIEKYJIBI, pU3NYECcKUe
1 XUMHUYECKHE CBOWCTBA
¢denona. TokcnaHOCTH
(eHoma, ero
¢usHoIOrMYecKoe
JEHCTBHE HA OPTaHU3M
yenoBeka. [Ipumenenne
(benona

3.2

Anbaeruapl.
Kap6oHoBsie
KUCIOTHI. CIIOKHBIE

3¢upbI

AJbIeruabl:
(dbopmambaerun u
areTasbIeT Uy,
XMMHUYECKOE CTPOCHUE,
¢usndeckue u
XIMHYECKHE CBOICTBA
(peakuuu OKUCIICHHS U
BOCCTaHOBJICHHS,
Ka4eCTBEHHBIE PEAKIUN),
HOJIyYeHUE U
NpUMEHEHHE.
ORHOOCHOBHBIE
TpeebHbIe
KapOOHOBBIE KHCIIOTHI:
YKCYCHasi KHCJIOTa,
XMMHUYECKOE CTPOCHHE,
¢dusnyeckue u
XMMHUYECKHE CBOWCTBA
(obmwme cBoiicTBa
KHCIIOT, PEaKIHsI
STepUPHUKALNH),
MOJIy4eHHe 1
MIPUMEHEHHE.
CreapuHoBas u
OJICHOBASI KHCIIOTHI KaK

OpraHMYECKUX
BCIIIECTB.
YcranaBiauBaTh
MIPUHAIEKHOCTD
BEIIIECTB K
ONPEAEIICHHOMY
KJIacCy 1O COCTaBy U
CTPOEHHIO, Ha3bIBATh
HX II0
CHUCTEMaTUYECKOMN
HOMEHKJIATYpe;
TIPUBOJIUTH
TpUBUAJIbHBIE
Ha3BaHUA
OTJICITbHBIX
npeacTaBUTeNneH
KHCIIOPOJCOAEPKAIIN
X COETMHEHUH.
XapakTepHu3oBaTh
COCTaB, CTPOEHHUE,
MPUMEHEHHUE,
¢busnyeckue u
XAMHUYECKUE
CBOWCTBA, BaKHEHIIIE
CIOCOOBI TIOTY4EHUS
TUITAYIHBIX
NpeicTaBUTENeH
Pa3IUYHBIX KJIACCOB
KHCIIOPOICOAEPKALIN
X COeIUHEHUI
(MeTaHOJNIa, ATAHONA,
rmiepuHa, Gexona,
(dbopmanpaeruna,
aneTanpAeruaa,
YKCYCHOM KHCJIOTHI,
TJIFOKO3BI, CaXxapo3bl,
Kpaxmarna,
TEIUTIONIO36);
BBISBIIATH
TEHETUYECKYIO CBSI3b
MEXAY HUMH U

https://academy-
content.apkpro.ru/lesson/86

64b319-0ba3-4945-b076-
ch7ae5858b90
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MIPEACTABUTEIH BBICIINX
KapOOHOBBIX KHCJIOT.
MBbua Kak COJIM BBICIINX
KapOOHOBBIX KHCIIOT, UX
MOIOIIEE JEUCTBHE.
CrnoxHble Y3QHUPHI KaK
TIPOU3BO/IHBIE
KapOOHOBBIX KHCIIOT.
I'maponus cnoxHbIX
3¢upoB. Kupsr kak
TIPOU3BOIHBIE
TJIMIEPUHA U BBICIINX
KapOOHOBBIX KHCIIOT.
I'unponus xupos

3.3

YraeBobl

YrneBogsl: cocTas,
KIaccu(UKaIus
YTJI€BOAOB (MOHO-, IH- U
MoJIMCaxapupl).
I'imroxo3a — npocredmui
MOHOCaXapuu:
0COOEHHOCTH CTPOEHUS
MOJIEKYJIBI, (PU3UIECKUe
U XMMHUYECKHE CBOKCTBA
TITEFOKO3EI
(B3amMopeiicTBHE C
ruapokcugom meau(Il),
OKHCJICHHE aMMHAYHBIM
pacTBOpPOM OKCHJa
cepeopa(l),
BOCCTaHOBJICHHE,
Opo’KeHHE TITIOKO3HI),
HaXO0XKIECHUE B IPUPOLE,
MIPUMEHEHHE TIIIOKO3BI,
Ouostornueckas poss B
KHU3HEACATCIbHOCTHN
OpraHHu3Ma 4eJIoBeKa.
®dotocunres. PpykTosza
KaK H30Mep TITFOKO3HI.

MOATBEPXKIATh €€
HaJIM4Ke
YpaBHCHHAMHA
COOTBETCTBYIOIITIX
XUMHUYECKUX peakui
C HCIIOJIb30BaHUEM
CTPYKTYPHBIX
¢dopmyi.

OnucheIBaTh COCTaB,
XUMHUYECKOE CTPOCHHE
U IPUMEHECHHE )KUPOB,
XapaKTepU30BaTh UX
3HAYEHHE IS
JKH3HEIEITENHHOCTH
OpPTaHU3MOB.
Oco3HaBaTh
OITACHOCThH
BO3JICHCTBUSA HA
JKUBBIC OpPTaHU3MBI
oTpeIeIEHHBIX
OpTaHUYECKUX
BEIIIECTB, ITOSCHITH HA
npuMepax CIocoObI
YMEHBIIICHHUS

Y TIPEeIOTBPALEHUS UX
BPEITHOTO
BO3JIEHICTBHUS HA
OpraHU3M YeJIOBeKa.
Wcnonp3oBaTh
€CTECTBEHHO-HAyYHbBIC
METOBI IIO3HAHUS —
MPOBEJICHUE,
HaOJIOACHUE U
OITMCaHHUE
XAMHYECKOTO
JKCIIEPUMEHTA
(;mabopatopHsie
OIIBITHI U
MPAKTHICCKUE
paboThl).

https://academy-
content.apkpro.ru/lesson/70

9ce43a-deb6-4281-963b-
01d2e212d4d0
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Caxapoza  —
MIPEACTABUTEND
JcaxapyioB, THAPOIIN3
caxapo3bl, HaXOXICHHE
B IIPHPOJIC U
IIPUMEHEHHE.

Kpaxwman u nennrosnosa
KaK IPUPOJIHBIC
MIOJIMMEPBI: CTPOCHUE
Kpaxmaja  LeJUTIOJI03bI,
¢usndeckue u
XMMHYECKHE CBOWCTBA
Kpaxmaia (THIpOIIH3,
Ka4yeCTBEHHasl peaKuus ¢
HOJIOM).
DKcrepuMeHTaIbHbIE
METO/IBI U3YICHHS
BEIIECTB U UX
IIPEBPALCHUI:

JlabopaTopHbIE OIBITHI:
TOpEHHE CIIUPTOB;
B3aUMO/IeiCTBIE
TJINIEpUHA C
ruapokcuaoM meau(Il);
Ka4eCTBEHHbIE PEAKIINU
aIBIETHIOB (OKUCIICHHE
aMMHa4YHBIM PaCTBOPOM
okcua cepedpa u
runpokcugom menu(Il));
B3aUMO/JICHICTBUE
Kpaxmasa ¢ HOJIOM.
[IpaxkTudeckne paboTHI:
Ne 2. CoiicTBa pacTBopa
YKCYCHOM KUCIIOTBI.
Pacuérnsle 3anaun:
oIpenieNeHue
MOJIEKYJISIPHOM

(hopmyIBI

CrnemoBath IpaBHIIaM
6e3omacHoi paboTHI B
nabopaTtopuu pu
HCTIOIb30BaHUH
XUMHUUYECKOH MOCY b
U 000pYIOBaHMUs, a
TaKXkKe MpaBHIaM
oOparieHus ¢
BEIICCTBAMHU B
COOTBETCTBHHU C
HHCTPYKIHUAMU
BBITIOTHEHUS
n1ab0paTOPHBIX
OTIBITOB H
MPAKTUIECKUX PadoOT
TI0 TTOTYYCHHIO U
H3YYCHUIO
OpPraHUYECKIX
BEILIECTB.
IIpencraBnsath
Ppe3ysbTaThl
SKCIICPUMEHTA B
(dhopme 3ammcu
ypaBHEHUU
COOTBETCTBYFOIIINX
peaxIuii U enaTth
BEIBOJIBI HA IX OCHOBE.
IIpoBogutsb
BBIYUCIICHHS IS
OTIpeICICHUS
MOJIEKYJISIPHOH
(hopmyIs
OpPraHUYECKOro
BEIIECTBA, 10
YPaBHCHHIO
XUMUYECKOU peaKInu.
CamMocToATeNnbHO
IUTAHUPOBATh U
OCYULIECTBIISITH CBOIO
MMO3HABATEIBHYIO




OPraHNYECKOTO JCATCIIBHOCTD,
BCIICCTBA 110 MaCCOBBIM TIpPUHUMAaTb aKTUBHOE

JIOJISIM aTOMOB y4acTue B rPYIIOBON
XMUMHUYECKHUX JJIEMEHTOB | Y4eOHOM
1 110 Macce (00BeMy) JIESATSIIEHOCTH

MIPOAYKTOB CTOpaHUs,
pacqéTm 0 YpaBHCHUIO
XHMHYECKOH pcakuuu

HWroro mo pasaeny 13

Pasnen 4. A3oTcoaepxaniue oprannyeckue coeIuHeHus

AMWHBI: METHJIAMUH — PackpbIBaTh CMEBICI https://academy-
TPOCTEHIINIA H3y4aeMBbIX TOHATHH content.apkpro.ru/lesson/Oc
npeaACcTaBUTECIIb aMUHOB! (BBI;IBJ'ISITL nux 608a59-4c69-4481-839e-
COCTaB, XHUMHUYECKOE XapaKTepHbIe 9205201736
cTpoeHue, PU3NIEeCKUe U | MPU3HAKH), -
XHMHUYECKHE CBOMCTBA yCTaHABIIUBATh UX
(peaxmym B3aMMOCBS3b,
C KUCJIOTAMU U TOPEHHS), | MCIOJIb30BATh
Hax0X/CHUE B IIPUPOJAE. | COOTBETCTBYIOIIUE
AMMHOKHCIIOTBI KaK HOHSTHUS TIPH
amdoTepHbie OTIMCaHHHU COCTaBa,
OpraHH4ecKue CTPOEHHUS U
AMHHEL COC/IMHEHHUSL. MpeBparieHui

41 AMHHOKHCIOTHL 3 0 0 dusnveckue u § OpraHHUECKHX

XHMHUYECKHE CBOUCTBA COE/IMHEHHUIA.
benku
AMHUHOKHUCIIOT (Ha Hcnonb3oBath
TIpUMepe TIULIUHA). XHMHUYECKYIO
Buonornueckoe CHMBOJIMKY JUIsI
3Ha4YeHHE AMHUHOKHCIIOT. | COCTaBIICHHS
CuHTE3 IeNnTHIOB. MOJICKYJISIPHBIX
Benku kak npupoHbie CTPYKTYPHBIX
nonaumepsl. [lepBuuHnas, (pa3BEpHyTOH,
BTOPHUYHAS U TPETHYHASI | COKpAIIEHHOM)
CTPYKTypa OEIKOB. ¢bopmyn
XWMHYECKHe CBOWCTBA OpPTaHWYeCKUX
0€JIKOB: THIPOJIH3, BEIIIECTB.
JICHaTypauus, Omnpenensith
MIPUHA/IEKHOCTh
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Ka4yeCTBEHHBIC PEAKIIUI
Ha OeNKH.
DKCIIepUMEHTATBHBIC
METO/IbI H3yYCHHUS
BEIIECTB U UX
NpeBpaLleHuii:
Hemoncrpanuu:
JeHaTypanus OSIKOB
IIpY HarpeBaHUM;
LBETHBIC PEAKIINU
OeNKoB

BEIIECTB K
OTIpeIeIeHHOMY
KJIacCy 1O COCTaBy U
CTPOCHUIO, HA3bIBATh
HX TIO
CHCTEMaTU4ECKOM
HOMEHKJIATYpE;
MIPUBOJIUTH
TPUBHABHEIC
Ha3BaHUsI OTJEIbHBIX
NIPEACTaBUTENECH.
XapaKkTepru3oBaTh
COCTaB, CTPOCHHE,
MIpUMEHCHNE,
¢$usndeckue u
XUMHUYCCKHE
CBOMCTBA, BaKHEHIITIIE
CHOCOOBI TIOTYYCHUS
THTTAYIHBIX
npeacTaBuTeNeH
a30TCOIEPIKAIIUX
COeAMHEHU I
(MeTunamuHa,
TJIMIUHA, OCJIKOB).
OnucheIBaTh COCTAB,
CTPYKTYpY, OCHOBHBIC
CBOICTBa OEJIKOB;
MOSICHATH Ha
IpUMepax 3HaYCHHE
0eNKOB IS
OpraHu3Ma 4ejioBeKa.
Hcnonws3oBaTh
€CTECTBEHHO-HAy4YHbIE
METO/IbI TO3HAHUS —
HaOII0HaTh U
OIUCHIBATh
JEMOHCTPALUOHHBII
SKCIIEPUMEHT.
CaMOCTOsATENEHO
IUTAHUPOBATh U
OCYUIECTBIISITH CBOIO




TI03HABATEIILHYIO
JEATETbHOCTB;
MIPUHUMATh AKTUBHOE
ydacTue B IpyNIoBoi
yaeOHoit
JeSITeIbHOCTU

Hroro no paszneny

3

Pa3gen 5. BoicokoMoieKy/IsIpHbIe COeAUHEHHS

51

IInacTmaccel.
Kayuyku. Bomoxna

OCHOBHBIE TIOHATHS
XUMHUH
BBICOKOMOJICKYIISIPHBIX
COEMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE
3BCHO, CTCTICHB
TTOJTUMEPHU3ALIHH,
CPeHSS MOJICKYIISIpHast
macca. OCHOBHBIE
METOJIbl CHHTE3a
BBICOKOMOJICKYIISIPHBIX
COEIMHEHUI —
MTOJTUMEPH3AIH U
TTOJIMKOHICHCATIHSI.
IInactmaccol
(monuaTHIIEH,
TIOJIMIIPOITUIICH,
TOJMBUHUITXJIOPH/I,
TOJIUCTHPOIT).
Harypanbhslii 1
CHHTETHYECKHE KaydyKH
(6yTanmeHOBHIH,
XIJIOPOTIPCHOBBIN U
N30TIPEHOBBIN).
BookHa: HaTypaibHbIE
(XJ10TOK, IEepCTh, MEINK),
HCKYCCTBEHHBIC
(ameTaTHOE BOJIOKHO,
BHCKO032),
CHUHTETHYCCKHE (KarpoH
Y JIABCaH).

Bnagets n3ydaeMbpIMu
XAMHUYECKUMH
TOHATUSIMU:
PAaCKpBIBATh CMBICI
M3YyYaeMbIX TIOHSATHH U
MIPUMEHSITh 3TH
TIOHSTHS IPU
OIIMCAHHUHU COCTaBa U
CTPOEHUS
BBICOKOMOJIEKYJISIPHBI
X OPTaHUYECKUX
BEIIECTB, IS
00BSICHEHUS
OTJCIBHBIX (PAKTOB H
SIBJICHH.
Hcnonp3oBath
XUMHUYECKYIO
CUMBOJIUKY IS
COCTaBJICHUS
CTPYKTYPHBIX (hopmyrn
BELLECTB U ypaBHEHUI
peaxuit
MOJIMMEPU3ALUU U
MOJIMKOHACHCAITIH.
OnuceIBaTh COCTaB,
CTPOEHHE, OCHOBHbBIE
CBOIICTBa Kay4yyKoOB,
HanOoiee
pacnpocTpaHEHHBIX
BUJIOB IJIACTMAcCC,
BOJIOKOH; IPUMEHEHHE

https://lesson.edu.ru/04/10
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OKcIiepuMeHTaNbHBIE
METO/BI U3YICHHS
BEIIECTB U UX
NIPEBPALLECHUI:
JemoHcTpauuu:
O3HaKOMJICHHE C
o0pasiamMmu NpUPOTHBIX
U MCKYCCTBEHHBIX
BOJIOKOH, IIJIACTMACC,
Kay4yKOB

B pa3INYHBIX
OTpacysx.
Wcmonp3oBath
€CTEeCTBCHHO-HAYYHBIC
METOBI IIO3HAHUS —
Ha0II0JaTh U
OITMCHIBATH
JIEMOHCTPALIMOHHBII
SKCTIEPUMEHT

Uroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 [TPOT'PAMME

34




11 KJIIACC

KoJnuectBo yacos OCHOBHBIE BUIBI DJIeKTPOHHbIE
No HaumeHoBaHue pa3ienoB u IIporpamMmuOE ACATCILHOCTH (uudposbie)
u/n TeM NPOrpaMMB! Beero KonrpoabHbie IIpakTnueckue coNepiKanHe oOygaromuxcs o6pasoBaTenn
padoThI padoThI
HbIe pecypchbl
Paznen 1. TeopeTuueckne 0OCHOBBI XUMHUH
XUMHUYECKHUit SIeMEeHT. | PackpsiBaTh CMbICT https://lesson.e
Atom. CocraB aToMma, M3y4aeMbIX TOHATUN du.ru/04/10
W30TOIIBI. DNEKTPOHHAsT | (BBIABIATH HX
o0oJouka. XapakTepHbIe
DHepreTuyeckue IIPU3HAKN),
YPOBHH, TIOAYPOBHH. YCTaHaBJIUBATh X
AToMHBIE OpOUTANH, S-, | B3aUMOCBS3b.
p-, d-, f-amemenTHI. PackpsIBaTh CMbICI
OcobeHnocTi MIEPHOANIECKOTO
pacnpeneneHus 3axona JI. U.
3JIEKTPOHOB TI0 Menneneesa u
opOuTaIsIM B aToMax JIEMOHCTPUPOBATH €r0
MaJIbIX ¥ OOJBIINX CHCTEMaTH3UPYIOIIYIO,
HEPUOOB. OOBSICHUTENIBHYIO U
Ctpoenne aTomoB. DJIeKTPOHHAs [POTHOCTHYECKYIO
Hepuoamieckuii 3aKoH 1 KOH(MUTypauusi aToMoB. | QyHKIHUU.
11 Ilepnonuueckas cucrema 3 0 0 Ilepromuueckuit 3akoH | XapaKTepHU30BaTh

XAMUYECKUX dJIeMeHTOB /l.
. Menneneesa

u [lepuonnueckas
CHUCTeMa XUMHUYECKUX
anemenToB JI. U.
Memnpeneena. CBsi3b
MEPUOINYECKOr0 3aKOHA
u [lepuoanyeckoit
CUCTEMbI XUMHUYECKUX
JIIEMEHTOB C
COBPEMEHHON Teopueil
CTPOEHUS AaTOMOB.
3aKOHOMEPHOCTU
U3MEHEHUs CBOMCTB
XHUMHUYECKHX 3JICMCHTOB
1 00pa3yeMbIX UMH
MPOCTBIX U CJIOXKHBIX
BELIECTB 10 IPYIIaM U

JNIEKTPOHHOE CTPOCHUE
aTOMOB XUMUYECKHUX
aj1eMeHToB 1-4
MIEPUOJIOB, HCIIOJB3YSI
MOHSTHSA S-, P-, d-
AEKTPOHHEIC
opbuTtanu,
SHEPTEeTHYCCKHUE
YPOBHH.

OOBICHATH
3aKOHOMEPHOCTHU
H3MEHEHHS CBOUCTB
XUMHUYECKUX
2JIEMEHTOB U UX
COEJIMHEHUH 11O
MEPUOJIaM U TPYIIIIaM



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

nepruogaM. 3HaueHUE
HNEPUOIUIECKOTO 3aKOHA
U CHCTEMBI XUMHUYECKHUX
snemenToB JI.1.
MenpeneeBa B pa3BUTHH
HayKU.
OKcIepUMEHTaNbHbIE
METObI U3Y4YEeHUS
BEIIIECTB U UX
[IPEBPALLEHUM:
JemoHcTpauuu:

Bust Tabmuig
«IIepnonuueckas
cUCTeMa XMMHUYECKHX
anemenToB .M.

[lepuoanueckoit
cuctemsl 1. U.
MenneneeBa

1.2

XuMudeckne pcaknunu

Memnneneesa»

Knaccudukanust PackpbIBaTh CMBICI https://lesson.e
HEOPraHUYECKHUX U3y4aeMbIX OHATH du.ru/04/10
COCIMHEHU. (BBLAETATH UX

Homenknarypa XapaKTepHbIe

HEOPraHUYEeCKHUX HPHU3HAKH) U

BEIIECTB. HOPUMEHSTD 3TH

DKCIIEPUMEHTAIIbHBIE HOHATHSL TIPU

METOJIbI U3yUYEHHS
BEIIECTB U UX
MpeBpalieHui:
JeMoHcTpanuu:
MOJEIU
KPUCTAIIIMIECKUX
PELIETOK.
Pacuérnrle 3anaun:
pacyeTsl ¢
HCTIOJIb30BaHUEM
MOHSITHSI «MaccoBast
JI0JIs1 PACTBOPEHHOTO
BELIECTBA

1.3

CtpoeHue BelecTBa.
MHoroo0pas3ue BeniecTs

XuMuueckas peakius.
Krnaccudukanms
XUMHYECKHUX PeaKkiuii B
HEOpraHUYecKoi 1

OTHMCaHUH COCTAaBA U
CTPOCHUS BEILECTB,
JUT OOBSICHEHHS
OTJIEJIbHBIX (PAKTOB U
SIBJICHUH.

OmnpenensiTe BUIBI
XUMHYECKOW CBSA3N
(KOBaJICHTHOH,
HOHHOM,
METaJUTMIECKOM,
BOJIOPO/IHON) B
COE/IMHEHUSX; THIT
KPHUCTaJUTNYECKON
PEETKY KOHKPETHOTO
BEIIIECTBA.

OnpenensaTh
BaJICHTHOCTb 1 CTETIEHb
OKHCIICHUS

https://lesson.e
du.ru/04/10
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OpraHUYECKON XUMUH.
3aKoH COXpaHeHHS
MAacchl BELIECTB; 3aKOH
COXpaHCHHS U
TIPEBpAICHHUS SHEPTHH
TP XUMHUYECKUX
PCaKIHsIX.
CKOpOCTB peakiui, ee
3aBUCUMOCTb OT
pa3nuuHbIX (aKkTopoB.
OO6paTUMBble peakIiy.
Xumuueckoe
paBHOBecue. DakTopsl,
BIIHSIFOIIMC Ha
COCTOSIHHE
XUMHYIECKOTO
paBHoBecus. [IpuHnun
Jle HlaTense.
DneKTpoauTHIecKas
JIUCCOITHAITHSL.
CuubHbIe U ci1a0ble
anektpormTel. Cpena
BOJIHBIX PaCTBOPOB
BEIIIECTB: KUCIIas,
HeUTpaibHas,
HIeTI0YHAS.
Bonopoansrit
nokazarensb (pH)
pactBopa. Peakiuu
HOHHOTO OOMEHa B
OpraHUyYecKor 1
HEOpraHU4ecKoi
XHMUH.
OKHCITUTENBEHO-
BOCCTAHOBHTEIILHBIE
peaxmmu. [Torsrue 006
ANIEKTPOJIN3E PaCIIIaBOB
U PacTBOPOB COJIEH.
IIpumenenue
NIEKTPOJIU3a.

XAMUYECKUX
JJIEMEHTOB B
COEIMHEHHUIX
Pa3IMIHOTO COCTaBa.
[IpoBoguts
BBIYUCIIEHHS C
HCIIOIL30BaHUEM
MOHSATHS «MacCoBast
JIOJIS BEIIECTBA B
pactBope». Brnanets
H3y4acMbIMHU
XHUMHUYECKUMU
ITOHSITHSAMH.
OOBICHATH
3aBHCUMOCTH CKOPOCTH
XUMHYECKOH peaKIiu
OT Pa3IUIHBIX
(akxTopoB.
OnpenemnsaTs XapakTep
CMEILEHHS
XUMHYECKOTO
paBHOBECHS B
3aBUCUMOCTH OT
BHEILHETO
BO3JIEHCTBUS (IPUHIIUTT
Jle llaTense).
CoCTaBIATh YpaBHEHHUS
PeaKIHid Pa3sTUIHBIX
THIIOB; MOJIHEIE U
COKpalIEHHBIE
YpaBHCHHUS PEaKIUi
HOHHOr0 00MeHa,
YUUTBIBAs YCIIOBUS,
IIPH KOTOPBIX 3TH
peaKIyu UayT 10
KOHIIA.

Hcnonp3oBaTh
©CTECTBCHHO-HAYYHBIC
METO5I IO3HAHUS —
MIPOBE/ICHUE,
HaOIIOAECHUE U




DKCIIepUMEHTAIbHBIC
METOZBI H3YICHHUS
BEIIIECTB 1 UX
[IPEBPALLEHUI:
JlemoHcTpanuu:
pasnoxkeHue NepoKkcuIa
BOJIOpOJia B
HPUCYTCTBHH
KaTaJu3aTopa.
JlabopaTopHbI€ OTBITHI:
MIPOBEJEHUE PeaKuii
HOHHOTO OOMEHa;
OTIpeIeIIEHNE CPeIbl
PacTBOpPOB BEIIECTB C
TTOMOIIBIO
YHHMBEPCAJIBHOTO
HHIAKATOPA.
[IpakTrdyeckue pabOTHI:

Ne 1. Bnstaue
Pa3NUYHBIX (GaKTOPOB
Ha CKOpPOCTh
XUMHUYECKOU peaKnu.
Pacuérnble 3agaun:
pacyeTsl o
YpaBHEHUSIM
XUMUYECKUX peaKkuid, B
TOM YHUCIIE
TEPMOXUMHUYECKUE
pac4€Thl

OITUCAHUE
XHMHUYECKOTO
SKCIEPUMEHTA
(IeMOHCTpaMOHHBIE U
nmabopaTOpHBIEC OIBITHI,
MPAKTUICCKHE
paboTsl): o
ONPEJICIICHUIO CPEJIbI
BOJIHBIX PAaCTBOPOB
BEIIIECTB, PEaKIHA
HOHHOrO 00MeHa,
BIIMSTHAIO PA3ITUIHBIX
(axTOpOB Ha CKOPOCTH
peakuui.

CrnemoBath mpaBUiIaM
I0JIb30BaHMS
XUMHUYECKON MOCY01
1 1abopaTOPHBIM
000pyIOBaHUEM.
[IpencraBnsth
pPe3yNbTaTHI
XUMHYECKOTO
9KCIICPUMEHTA B
(dopme 3anucu
YpaBHEHHUI
COOTBETCTBYIOIINX
peaxImii ¥ eNnaTh
BBIBOJIBI HA HX OCHOBE.
[IpoBoauTh
BBIYUCIIEHUS 110
YpaBHEHUSIM
XUMUYECKHUX peaKIui,
B TOM YHCJIC

TEPMOXUMHUYCCKUE
pac4€Thl
https://lesson.e
)4 13
TOTO T pasAeily du.ru/04/10
Pa3nen 2. Heopranumyeckasi XHMUsI
21 MeTtans 6 Mertasuist. [TonoxeHne PackpbIBaTh CMBICTT https://lesson.e

MCTAJJIOB B

M3y4aeMbIX OHATHI

du.ru/04/10
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[lepnognueckoit
CHCTEME XMMHUYECKHX
3JIEMEHTOB.
OCOGEeHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YeK
ATOMOB METaJUIOB.
Oo61ue GusnuecKue
CBOMCTBa METAJUIOB.
IIpumeHeHue MeTaIoB
B OBITY, IpUpoOE U
TexHuKe. CImaBsl
METaJUIOB.
DNEeKTPOXUMHUYECKUI
PSA HaNpsDKEHUH
MmeTtaiios. O0mue
CIOCOOBI NOTYYCHHUS
MmetaiioB. Kopposus
MeTauioB. Croco0b!
3aIIUTHI OT KOPPO3HH.
OO61uast xapaKTepucTHKa
METaJUIOB TJIaBHBIX
noarpym (IA-rpymma,
ITA-Tpymma)
[Tepuoanueckoit
CHCTEMbI XUMHYECKUX
3JIEMEHTOB. AJFOMUHUM.
AwmpoTepHBIe CBOWCTBA
OKcHza ¥ THAPOKCH A
ATIOMHHUSL.

OO0m1as XxapakTepucTUKa
METaJUIOB TTOOOYHBIX
noxrpymn (b-rpyrmm)
[Tepuoanueckoit
CHCTEMbI XUMHYECKUX
JIIEMEHTOB: Me/ib, LIUHK,
XpoM, JKene30.
Baxneiimue
COEJMHEHUS METaJJIOB
(OKCHIBI, TUIIPOKCHIIBI,
COJIN).

(BBIIEATH UX
XapaKTepHBIC
MIPU3HAKH) 1
MPUMEHSITh 3TH
MOHSATHS MIPH
OIMCAaHUK COCTaBa 1
CTPOEHUS BEIIECTB,
I OOBACHEHHUS
OTJIENBHBIX (PaKTOB 1
SIBJICHUH.

OO0BACHATE 001IIHE
3aKOHOMEPHOCTH B
H3MEHEHHUHU CBOMCTB
2JIEMEHTOB — METAJUIOB
M UX COEIMHEHUH C
YIETOM CTPOCHUS UX
aTOMOB H ITOJIOXKEHHS B
[epnognueckoit
CHCTEME XUMHYECKHUX
anemenToB . 1.
Mengeneena.
XapakTepu3oBaTh
(ommchIBaTh) ob1IIHE
XHUMHYECKHE CBOICTBA
METAJUIOB, UX
Ba)KHEHIITNX
COCIMHCHUH,
MTOJITBEPXK s 3TO
OTIHCaHHE TIPUMEPaAMHU
YpaBHEHHUH
COOTBETCTBYIOIIHNX
XUMHUYECKHUX PEeaKkinii;
MIPUMEHEHNE METAIIOB
B Pa3IMYHBIX
o0JyacTsx, a TaK¥kKe
HCIIOJI30BaHUE UX JJIS
co3aHus
COBPEMEHHBIX
MaTepHajIoB U
TEXHOJIOTHH.




DKCIIepUMEHTAIbHBIC
METO/IBI H3Y4EHHS
BEILECTB U UX
[IPEBPALLEHUI:

JlemoHcTpanuu:
KOJUTeKIHS «MeTalabl
U CILTAaBBI».
JlabopaTopHbIE OMBITHI:
B3aMMOJICHCTBHE
TUIPOKCHUIA aTIOMUHUS
C pacTBOpaMu KHCIOT U
IEJIoYCH;
KaueCTBEHHbBIE peaKIuu
Ha KaTHOHBI METaJLIOB.
[pakTudeckue pabOTHI:

Ne 2. Pewenue
AKCIEPUMEHTAIBHBIX
3aJ1a4 10 TEME
«MeTaIeD.
Pacuérubie 3amaun:
pacyeTbl Macchl
(oOBema, KomuuecTBa
BEIIIECTBA) MPOIYKTa
PEaKImu, eCIIH OTHO U3
BEIIECTB JIaHO B BUJIE
pacTBopa ¢
ONpEEIIEHHOM
MacCOBOH JoJIei
PacTBOPEHHOTO
BEIECTBA

OnuceIBaTh COCOOBI
3aIIUTHl METAJUIOB OT
Koppo3uu. PackpbiBaTh
CYIIHOCTb
OKHUCITUTEIIHHO-
BOCCTaHOBUTEIBHBIX
peaKIuii NoCpeaCcTBOM
COCTaBJICHUS
ANEKTPOHHOTO OanaHca
3TUX peaKuil.
[IpoBoauTh peakuumy,
MIOATBEPIKIAIOIIUE
XapaKTepHbIe CBOMCTBA
H3yYaeMbIX BEIIECTB,
pacro3HaBaTthb
OTIBITHBIM ITyTEM HOHBI
METaJUIOB,
MIPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax.
Ucnonw3oBath
C€CTCCTBCHHO-HAYYHBIC
METOAbI IIO3HAHUA —
MIPOBEJICHUE,
HaOII0IeHNE U
OTIHICAaHHE
XAMHI9IECKOTO
SKCICPUMEHTA
(IeMOHCTpallMOHHBIE H
mabopaTOPHBIEC OIBITHI,
MIPAKTHICCKHE
paboTsI).
[IpencraBnsaTs
pe3yIBTATHI
XUMHUYECKOTO
JKCIIEPUMEHTA B
dhopme 3anucu
YpaBHEHHUH
COOTBETCTBYIOIINX
peakiuii ¥ 1enath
BBIBOJIBI HA FIX OCHOBE.




CrnemoBats mpaBUiIaM
IMOJIE30BaHU
XUMUYECKOHN NOCYyA0U
1 1a00paTOPHBIM
000pyI0BaHUEM.
[IpoBoauts
BBIYUCIIEHUS 10
YpaBHCHUSM
XUMUYCCKHUX PEAKITUI.
CaMOCTOSITEIBHO
IUTAHUPOBATh U
OCYILECTBISTH CBOIO
MTO3HABATEIHHYIO
JIESITEIBLHOCTD;
MIPUHUMATH aKTHBHOE
ydacTHe B TPYIIOBOi
Y4eOHOM eI TeTbHOCTH

2.2

Hemertamisl

HemeTamier.
ITonoskenne
HEMETAJIJIOB B
[epuoanueckoit
CUCTEMEC XUMHUNYCCKUX
anemenToB .M.
MenneneeBa u
0COOEHHOCTH CTPOEHHS
aroMoB. Pusznyeckue
CBOICTBAa HEMETAJIJIOB.
Annorponust
HEMETaJIIOB (Ha
MIpUMepe KUCIOPOaa,
cepsl, pochopa u
yraeposa).
XUMHYECKHE CBOMCTBA
BaXKHEHIIINX
HEMETAJIJIOB (TaJIOTeHOB,
cepsl, a3ota, ¢pocdopa,
yriaepoja u KpeMHUS).
OKCHUIbl HEMETAJLIOB.
Kucnopoaconepxamrue
KHUCJIOTHI. Bostopoaxeie

PackprIBaTh CMBICT
H3yJaeMbIX TOHATHH
(BBIIETATH UX
XapaKkTepHbIe
MIPU3HAKH) U
MPUMEHSITH 3TH
MOHSTHS [IPH
OIMCAaHUH COCTaBa 1
CTPOEHUS BEIIECTB,
UL OOBACHEHUS
OTJIENEHBIX (PAKTOB U
SIBJICHUM.

OOBACHITH O0IIHE
3aKOHOMEPHOCTH B
H3MEHEHUU CBOMCTB
HEMETAJIJIOB U UX
COEJIMHEHUH C y4ETOM
CTPOEHUS UX aTOMOB U
MOJIOKEHUS B
ITepuoanueckoit
CUCTEME XUMHUYECKHX
anemenToB . U.
Menneneena.

https://lesson.e
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COCIITHEHUS
HEMETAIJIOB.
OKcIepUMEHTaNbHbIE
METOZBI H3YICHHUS
BEIIIECTB U UX
MIPEBPALICHUI
HemoHcTpanuu:
00pa3ipl HEMETAIUIOB,
B3auMo/ieiicTBUe MeTu
C a30THOM KUCIIOTOM
pazIu4HOM
KOHIICHTPAIINH.
JlabopaTopHbIe OMBITHI:
KaueCTBEHHBIC PEAKIINU
Ha aHHOHBI U KATHOH
aMMOHHUSL.

_] IlpakTuyeckue
paboTHI:

Ne 3. Pemrenne
3KCHepI/IMeHTaJ'H)HBIX
3a7a4 110 TEME
«HemeTanmery.

~1 Pacuérhble 3amaun:
| pacyeThl Macchl
BEILECTBA WK 00beEMaA
ra30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Wim o0beMy
OIHOTO W3
YYacTBYIOIINX B
PEaKIMu BELIeCTB;
pacyeThl MacChl
(oOBema, KomMIecTBa
BEIIIECTBA) MPOJTYKTOB
PEaKIH, eCIIH OHO U3
BEILIECTB UMEET
MIPUMECH

XapakTepu3oBaTh
(ormcwIBaTh) OOIIIHE
XUMHUYECKHE CBOMCTBA
HEMETAJIJIOB, UX
BaKHEUIIINX
COCIUHCHUM,
MOATBEPXKIask 3TO
ONHCaHUE PUMEPaMHU
ypaBHEHUI
COOTBETCTBYIOIIUX
XMMHUYECKUX PEaKLUil.
XapaxkTepu3oBaTh
BIIMAHHUC HEMETAJIJIOB U
UX COCAMHEHUH Ha
JKUBBIE OPTaHU3MBI;
ONMCHIBATh
IMPUMECHCHUC B
Pa3IMYHBIX 00JIACTAX
MPaKTUYECKOMN
JIeITELHOCTH
YeJoBeKa.
[oareepxnats
CYIIIECTBOBaHHE
TEHETUYECKOH CBA3U
MEeXay
HEOPraHM4YCCKNUMHU
BEII[ECTBAMHU C
[IOMOIIBIO0 YpaBHEHUH
COOTBETCTBYIOIINX
XUMHUUYECKHUX PEeaKIHi.
PackpriBaTh CyniHocTh
OKHUCJIUTEIbHO-
BOCCTaHOBUTEIBbHBIX
peakIuii mocpeCTBOM
COCTaBIICHUS
AJIEKTPOHHOTO OanaHca
3TUX peaKIuil.
IIpoBoauTh peakuuu,
MTOITBEP K IAIOTIUE
XapaKTepHbIE CBOKCTBA




2.3

CBs13b HEOPTaHUYECKUX U
OpPraHUYeCcKUX BEUIECTB

Heopranuueckue u

OpPraHn4eCKUC KUCJIOTHI.

Heopranmueckne n
OpTaHWYECKHE
OCHOBaHMS.
AmpotepHbIe
HEOpraHU4YEeCKHe U
OpTaHUYecKHue
COCIMHEHUSI.
I'enernueckas cBs3b
HEOPraHUYECKHUX U
OpPraHUYECKHX BEIIECTB

HN3y4aeMbIX BEIIECTB,
pacmo3HaBaTtb
OIIBITHBIM ITyTEM
AQHWOHBI,
MIPUCYTCTBYIOIINE B
BOJHBIX PacTBOpax.
Hcnonrs3oBath
€CTECTBEHHO-HAyUHBIE
METO/IbI IO3HAHUS —
MIPOBE/ICHUE,
HaOJIOICHHE U
OTHCaHNe
XUMHUYECKOTO
AKCIICPUMEHTA
(IeMOHCTpaIOHHEIEC H
abopaTOPHBIEC OTBITHI,
MIPaKTUICCKHE
paboThI).
[IpencraBnsaTh
Pe3yNbTaTHI
XUMHUYECKOTO
JKCIIEPUMEHTA B
(dopme 3anucu
YpaBHEHUH
COOTBETCTBYIOIINX
peaxImii ¥ eNnaTh
BBIBOJIBI HA MX OCHOBE.
CrnenoBathb paBUIaM
MTOJTF30BAHMS
XUMHUYECKOH MMOCY10M
1 1a00paTOPHBIM
00opyoBaHUEM.
[IpoBoauts
BBIYHCIICHUS TI0
YpaBHEHHSIM
XUMUYECKHUX peaKIuil.
CaMOCTOSITETLHO
IUTAHUPOBATH U
OCYUIECTBIISITH CBOIO
[I03HABATEJIbHYIO
JIeSTENbHOCTb;
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MIPUHAMATh aKTHBHOE
y4acTue B IpylIoBoOi

y4eOHOM eI TeTbHOCTH
U 17 https://lesson.e
TOTO HO pasAcily du.ru/04/10
Pazngen 3. Xumust u )KU3Hb
Posp xumun B PackpbiBath poib https://lesson.e
obecrieueHnN XMMUH B PEIICHUN du.ru/04/10
9KOJIOTHUECKOMH, 9HEPreTUYECKHX,
SHEPreTHYECKOH 1 CBIPBEBBIX U
MHIIEBOM 9KOJIOTUIECKUX
6e3omnacHocTH, npobiiem
Pa3sBUTUH MEIULIMHBI. YeJI0BeUeCTBa,
[TonsTHE O HAYYHBIX OIICHIBAaTh OCHOBHBIC
METOJIaX MO3HAHUS HAarpaBJIeHUs pa3BUTHUS
BEILIECTB U XUMUYECKUX | XUMHUYECKOW HayKH U
peakiuii. TEXHOJIOTUH.
[pencrapienns o6 [MpumensTh npaBuia
0OIIMX HAyIHBIX 0€e301macHoro
MPUHINIIAX oOpareHus ¢
MPOMBIIJIEHHOTO BEIIIECTBAMH,
MOJTYYCHHS BAKHEHIINX | MCHOJIB3YEMBIMH B
3.1 XuMUs ¥ )KA3HB 4 BEIIeCTB (Ha MpUMepax | MOBCEIHEBHOM KU3HH,

MIPOM3BOJICTBA aMMHUAKa,
CEPHOM KUCIIOTHI,
METaHOJIa).

Yenosek B Mupe
BEIIECTB, MATEPHUAJIOB U
XAUMUYECCKHUX PCaKIIHIA:
XHMUS ¥ 3J0POBbE
YeJI0BeKa; paBuiia
WCTIOJTb30BaHUS
JIEKapCTBEHHBIX
MpernapaToB; IpaBUiia
06e30macHOTO
HCTIOJIb30BaHUS
IpenapaToB OBITOBOM
XHMUU B TIOBCETHEBHOU
*Ku3HU. briTOBast

[paBWJia IOBEICHUS B
LEISIX cOeperkeHUs
3I0POBBS U

OKpy Xarolen
MIPUPOJIHOM Cpe/ibl;
MTOHUMATH BpeJ
(omacHOCTB)
BO3JICHCTBUS Ha JKHUBbIE
OpraHU3MBI
OTIpe/ieIeHHBIX
BEIIECTB CMBICI
nokazatesns [TIK,
MOSICHSATD

Ha MIPUMEpPax CIIOCOOBI
YMEHBIIECHUS U
[IPENOTBPALLEHUS UX
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XUMHUYECKast
TPaMOTHOCTb

BPEIHOTO
BO3JIENCTBH.
AHanu3upoBaTh U
KPUTHICCKH OIICHUBATh
nHPOPMALHIO,
CBSA3aHHYIO C
XUMHUYICCKUMU
IporeccaMu 1 UX
BIIMSIHACM Ha
COCTOSIHHE
OKpY’KaIOIICH Cpepl.
Hcnonw3oBath
MOJIyYCHHbIE 3HAHUS U
MIPEICTaBICHUS O
ctepax nesITeTbHOCTH,
CBSI3aHHBIX C HAYKOH 1
COBPEMECHHBIMU
TEXHOJIOTHSAMH, KaK
OCHOBY JIJIs
OpHUEHTAINH B BEIOOpE
cBoeilt Oymymiei
podhecCUOHANTBHON
JIESITETIBHOCTH.
IIpunumars yyactue B
obcyxeHny mpooieM
XUMHUYECKON U
3KOJIOTHYECKON
HaTPaBJICHHOCTH,
BBICKa3bIBaTh
COOCTBEHHYIO
MTO3UIIHIO 10 TIpobIeMe
W TIpeqyaraThb
BO3MOXKHbBIE TTyTH €€
pemeHus

Hroro no pazaeny

OBIIEE KOJIMYECTBO YACOB
10 ITPOTPAMME

34




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSA3ATEJBLHBIE VUEBHBIE MATEPUAJIBI 1151 VUEHUKA

Xummus, 10 knace/ 'abpuensn O.C., OctpoymoB WN.I'., CnagkoB C.A., AKIIMOHEpHOE 00IIECTBO
«M3natenscTBO «IIpocsemenue»,2021 r
Xumus, 11 xnace/ T'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A., AKimonepHoe 001iecTBo
«M3narensctBo «lIpocBemenue»,2021r.

METOAUYECKHUE MATEPUAJIBI VIS YUYUTEJIA

Xumust (6a30BbITypOBeHb) .Peanu3ariist 00pa3oBaHus: METOANYECKOE IIOCOOHE ISl yIUTENS /
Kasepuna A. A., [lnuyruna I'.B.; nox pexn. .I'. B. IInuyrunoii. M. : ®I'BHY «MucTUTyT
cTpareruu pa3zsurtus oopasosanust PAOy», 2022 81 c.: ui.
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