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HHOACHUTEJIbHASA 3AIINCKA

[IporpaMma o XuMHUH Ha YpPOBHE CpeAHEro oo1iero oopazoBaHus pa3padoTaHa Ha OCHOBE!
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obOpazoBanun B Poccuiickoit

®denepanuny, TpeOOBaHUH K pe3ysibTaTaM OCBOCHUS (eiepaiabHOil 00pa30BaTesIbHON MPOrpaMMbl
cpennero oo6mero oOpazoanuss (POII  COO), mnpencraBieHHBIX B DeaepalbHOM
rocyJapcTBeHHOM oOpazoBarenbHoM craHaapre COO, ¢ yuérom Konuenuuu npenojaBaHus
yuebHoro mpenMera «XuMHS» B 00pa3oBaTelbHBIX opranusanusax Poccuiickoir Penepauuu,
pean3yIOUIMX OCHOBHBIE 00pa30BaTENIbHbBIE IPOrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTeruu
pa3Butus BocnuTanus B Poccuiickoit @enepanuun Ha nepuon 10 2025 roma»  (Pacnopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

o ®depepanpubiii 3akoH OT 24 cenTsOps 2022 r. Ne 371-03 “O BHeceHMH W3MEHEHHI B
Oenepanbublil 3ak0H «O0 ob6pazoBanuu B Poccuiickoii denepannm» u crateio 1 denepanbHOro
3akoHa «O0 o0s3aTenbHBIX TpeboBaHusx B Poccuiickoit denepanumy;

e [lIpuka3 Munmnpocsemenus Poccun «O0 yrBepkaeHnn GenepaabHOro rocy1apcTBEeHHOTO
00pa3oBaTeNbHOTO CTaHIapTa CPEHEr0 00IIero 00pa3oBaHUMY,
ot 17 mas 2012 roma Ne413 (B penmakiuu [Ipukaza MunnpocBemenuss Poccun ot 12.08.2022
Ne732);

e [Ipuxa3 MunucrepctBa npocseuienus Poccuiickoit @eneparuu ot 18.05.2023 Ne371 «O6
yrBepxkacHnn DenepalbHON 00pa3oBaTeIbHONW MPOrpaMMBbl CpeIHEro 0o0IIero oOpa3oBaHU»
(3apeructpupoBanHoit Muntoctom P® ot 12.07.2023rNe74228);

e [locranoBnenne [7aBHOTO TOCYJapCTBEHHOTO CaHHTApHOro Bpada Poccuiickoit
Oeneparuu ot 28.09.2020 Neo 28 «OO6 yrBepxkaenun caHuTapubix npasun CIT 2.4.3648-20
«CaHUTapHO-3MUAEMHOJIOTHYEeCKHEe TpeOOBaHUS K OpraHU3alUsM BOCIHUTAaHUA U OOy4yeHwus,
OTIIbIXa M O0370pOBieHUs jaeTed U Mmonoaexu» (BMecte ¢ «CIT 2.4.3648-20. CanurtapHbie
npaBuia...»);

e JlocranoBnenue [J1aBHOrO TOCYZApCTBEHHOTO CaHUTApHOro Bpaya Pocculickon
®eneparun ot 28 sauBapst 2021 r. Ne 2 «O06 yrBepkaeHUM caHUTapHbIX npaBui U HopMm CanlluH
1.2.3685-21 «I'urneHndeckrne HOPMATUBHI U TPEOOBAHUS K 00ECIIEUeHUIO O€30MaCHOCTH U (WIIN)
0€3BpEHOCTH IS YeJIoBeKa (PaKTOPOB CPebl OOUTAHUAY;

e [Ipuka3z Munnpocsemenus Poccun ot 22.03.2021 Ne 115 «O6 yrBepxknenuu [lopsiaka
OpraHu3allil ¥  OCYIIECTBJIEHHs  OOpa30BaTeNbHOW  JEATEIBHOCTHM 1O  OCHOBHBIM
00111e00pa3oBaTeIbHBIM TIPOrpaMMaM - 00pa30oBaTeIbHBIM MPOTpaMMaM Ha4daJbHOTO OOIIEero,
OCHOBHOTO OOIIIETO U CPETHETO 0OIIET0 00pa30BaHUS;

e Jlpukaz Munmnpocsemenuss Poccun ot 21.09.2022 Ne 858 «OO6 yTBepxkaeHUH
benepanbHOTo nepevHst yueOHUKOB, JOMYIIEHHBIX K UCIIOJIb30BAHUIO MTPU peaTn3alii HMEIOIINX
rOCyJapCTBEHHYIO aKKpPEIUTALIUIO 00pa30BaTeIbHBIX IPOrpaMM HayaJlbHOTO OOIIEro, OCHOBHOTO
obmero,  cpemHero  oOmero  oOpa3oBaHUs  OPTaHM3AIUMSAMH,  OCYIIECTBIISTFOITUMU
00pa30BaTeNbHYI0 JIEATENIBHOCTh W YCTAHOBJIEHHS TMPEAETbHOIO CpOKa HCIOJIb30BAHUS
UCKJTIOYEHHBIX YUEOHUKOBY;

e [lpukaz Munobpuayku Poccun ot 9 urons 2016 r. Ne 699 «O0 yTBepkKIeHUU MEPEUHS
OpraHu3aliii, OCYIIECTBIAIONUX BBITYCK Y4YeOHBIX NOCOOMI, KOTOpBIE JOMYCKAIOTCS K
UCIOJB30BAHUIO  TpU  pealu3aliy  UMEIONIMX  TOCYAApCTBEHHYIO  aKKpEeIUTAIHIo
00pa3oBaTeNbHBIX MPOTrPaMM HAYaJIbHOIO OOIIEro, OCHOBHOI'O OOIIEro, cpeiHero oOIIero
00pa3zoBaHUs Y,

e Jlpukaz MuHucTepcTBa Hayku M BbIcuiero oOpasoBanHusi Poccuiickoit ®Denepanuu,
MunucrepcrBa mnpocBemenuss Poccuiickoit ®enepamuu ot 30.06.2020 Ne 845/369 «O6
yrBepkneHnn  [lopsnka 3adeta  OpraHu3alMel, OCYIIECTBIAIONICH  00pa3oBaTEIbHYIO
NeSITeIbHOCTD, PE3yJIbTATOB OCBOCHHS 00YYaIOITMMHCS YI€OHBIX IPEIMETOB, KYPCOB, TUCIUITIINH



(Momyeii), MPaKTUKH, TOMOJHUTEIBHBIX 00pa30BaTeIbHBIX MPOrPaMM B JPYTHX OPTaHU3AIMSIX,
OCYIIECTBISIONUX 00pa30BaTENbHYIO ACSITEIbHOCTDY;

e [IIpukaz Munmnpocsemenuss Poccun ot 02.08.2022 Ne 653 «OO0 yTBEepKIeHHH
denepanbHOrO TepeyHs AIEKTPOHHBIX OOpa30OBaTENbHBIX PECYpPCOB, JIOMYLICHHBIX K
UCTOJNB30BAaHUIO  NPU  pealM3allud  UMEIOIIUX  TOCYIAapCTBEHHYIO  aKKpEIUTAILUIO
0o0pa3oBaTeNbHbIX MPOTrpaMM HayajdbHOrO OOIIEr0, OCHOBHOTO OOMIET0, CpPeAHEero OOIIero
obpazoBanus» (3apeructpupoBano B Muntocte Poccuu 29.08.2022 No 69822);

e [Iucemo Munnpocsemienuss Poccunm ot 03.03.2023 Ne 03-327 «O HampaBieHUU
uHpopmanun» (BMecte ¢ «MeToAMYeCKMMHU PEeKOMEHIAIMsIMH MO BBEICHHUIO (enepabHbIX
OCHOBHBIX 00111€00pa30BaTEIbHBIX MPOTPAMM);

e Jlucemo Munnpocsemienuss Poccum ot 16.01.2023 Ne 03-68 «O HampaBieHUU
unpopmanun» (BMecte ¢ «MHpopmamueii o BBegeHHM (penepambHBIX  OCHOBHBIX
0011e00pa30BaTEIbHBIX IPOTPaAMM»);

e [lucekmo MunmnpocBemenuss Poccun ot 17.11.2022 Ne 03-1889 «O nampaBienuu
uHpopmanun» (BMecte ¢ «MH(MOPMAMOHHO — pPa3bSCHUTENIBHBIM MHCHBMOM OO0 OCHOBHBIX
U3MEHEHHSAX, BHECEHHBIX B (hefepalibHBIi TOCYJapCTBEHHBIN 00pa3oBaTEeNbHBIA CTaHIAPT
cpeaHero odmiero 0opa3oBaHus, U OpraHu3aluu padoThI MO €ro BBEACHUION);

e [Iucemo Munnpocsemenust Poccun ot 26 deppans 20211r.Ne03-205 «O meronmveckux
pexoMeHaanusax» (BMecTe ¢ «MeToINnIeCKUMHU PEKOMEHIALUSIMH 110 00ECTIEYeHUI0 BO3ZMOKHOCTH
OCBOGHHUSI OCHOBHBIX OOpa30BaTeNbHBIX MporpamMm oOydvarommmucs 5S-11 kiaccoB 1o
WH/IMBUIYAIbHOMY Y4€OHOMY TUTaHY»;

e VHuBepcaJgbHble KOIU(MUKATOPHI paclpeleNéHHBIX [0 KJaccaM MPOBEPSEMBIX
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00pazoBaTeNbHON MPOrpamMMmbl MO YCIOBHUSM
o0rm1ero 00pa3oBaHus U HIEMEHTOB COJIEPYKAHHS 110 YIEOHBIM IpeMEeTaM ISl UCTIOIh30BaHUS B
(benepanbHBIX U PETHOHANBHBIX MpPOIEIypax OLIEHKHM KayecTBa 0Opa30BaHUs, MOATOTOBJIEHHBIE
@denepanbHBIM  TOCYNApPCTBEHHBIM OIOJDKETHBIM HAyYHBIM  yupexaeHueM «DemepanbHbIid
WHCTUTYT MEJarornv4ecKuX HM3MepeHHi» W pasmeniénubie Ha caiite ://fipi.ru/metodicheskaya-
kopilka/univers-kodifikatory-oko.

Cpok mostydeHusi CpelHero0 00IIero o0pa3oBaHus COCTABISAET JBa rojaa, a s jui ¢ OB3 ¢
OTPAaHWYEHHBIMU  BO3MOKHOCTSIMH ~ 3JIOPOBbS M  HWHBAJIMIOB TMPH OOY4YEHHUHU TIO
aJalTHPOBAHHBIM  OCHOBHBIM  00pa3oBaTeNIbHBIM  IIpOrpaMMaM  CpPeJHero  OO0IIero
o0Opa3oBaHUs JIBa Iojla YBeTMYHUBAeTCs He Ooyiee YeM Ha OJIMH TOJ.

Peamuzamus oo6HoBierHOoro ®I'OC COO u ®OIT COO, yrBepxknaénnoro Ilpukazom
MunncrepctBa  mpocsemeHnss  Poccumiickor  @epepanmn ot 12.08.2022 Ne 732
"O BHeceHMHM W3MEHEHHHl B ¢eAepanbHBIi TOCYAapCTBEHHBIM 00pa30BaTEIbHBIA CTaHIAPT
CpeIHero 001Iero 00pa3oBaHus, yTBEPKACHHBIN MTpUKazoM MUHHCTEpCTBa 00pa30BaHUS U HAYKH
Poccwuiickoit @eneparun ot 17 mas 2012 r. Ne 413"(3apeructpuponan 12.09.2022 Ne 70034) u
Pacnopspxenne OO TOO ot 27.12.22. Ne2207-p «O peanu3auiuvl MEPONPUITUIN 11O BBEACHUIO
OOHOBJIEHHOTO (pelepalIbHOTO TOCYAapCTBEHHOTO0 00pa30BaTENBLHOTO CTaHAApTa OOIIETro
o0Opa3oBaHms B cucteMe 001ero oopazoBanus Tomckoit Obmactuy», BBoauTcs ¢ 1 cenTsiopst 2023r
B 10-x K1accax;

B11-x xmaccax OOII mpuBoautecs B coorBercTBHe ¢ POIl COO, Bkitoyass pabouue
MPOrPaMMBI IO YUeOHBIM IIpeIMETaM, IPH TOM COXPaHsIeTCs y4eOHBIH MJ1aH, O KOTOPOMY ObLIO
HayaTo 00y4YeHHe Ha YPOBHE CPETHETO OOpa30BaHMS.

VYuebHbii miaH cpegHero oo6mero oOpaszoBanusit MAOY COIIINe36 r.Tomcka, 3T0
JOKYMEHT, KOTOpBIA ONpEeAeNseT NepedyeHb, TPYAOEMKOCTh (00muii 00bEM Harpy3ku u
MaKCUMaJIbHBIA O0BEM ayAUTOPHOW HArpy3ku OOYYarOIIMXCs), COCTaBIsACT CTPYKTYPY



00s13aTeNBHBIX MPEAMETHBIX 00JIACTEH, MOCIEI0BATEIBPHOCTh U PACHpECNICHUEe M0 MeproaaM
o0ydeHusl y4eOHBIX MPEeIMETOB, KypcoB, (OPMBI IPOMEKYTOUHOM aTTecTaluu o0ydaroumxcs u
NEPUOANYHOCTH VX MPOBEICHUS. Y YeOHBIN TUIaH SIBJISIETCS YaCThIO0 00pa30BaTeIbHON MPOTPaMMBbI
MAQOY COII Ne36 r.ToMmcka u obecrieunBacT BBEJICHHE B JCHCTBUE U pean3aliio TPeOOBaHHH,
o6nosiieHHbIXx PI'OC COO u ®OII COO.

OCHOBY TOJXOJIOB K pa3pabOTKe MPOrpaMMBbI 10 XUMHHU, K OMPEACIICHUI0 00IIei cTpaTerun
0o0y4deHHs, BOCIUTAHUS U Pa3BUTUS OOYYAIOIIMXCS CPEICTBAMU Y4eOHOro mpeamMeTa «XUMHUSD»
s 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KoHIENTyalibHbIe nonoxkenus GI'OC COO o
B3aMMOOOYCIIOBIICHHOCTH 1IEJICH, COACPKAHMSI, Pe3yIbTaTOB 00Y4YCHHs U TPeOOBaHUI K YPOBHIO
MOATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHHEe, IIOJy4yaeMO€ BBITYCKHHUKaMu  00mieo0pa3oBaTeabHOM
OpraHu3aly, SBISETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, PUCYIIUX LIEJTOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHusl. ITU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJIBL, (HOPMHUPOBAHHS MUPOBO33PEHUS U OOIICH KyIbTYphl YEllOBEKa, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOINIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpele.
Peammsyercs xumudeckoe o0Opa3oBaHHMe OOydYalOUNIMXCS HAa YPOBHE CpETHETro OOIIero
o0pa3oBaHMs CpeACTBAMU y4eOHOro mpeamera «XUMHs», COAepKaHUE U MOCTPOEHUE KOTOPOTO
ompezieNieHbl B MPOrpaMMe MO XUMHH ¢ y4€TOM crenu(puKd HAayKM XUMUHU, €€ 3HAYeHUS B
MO3HAHUM TPUPOJIBI U B MATEPUAILHOM KU3HU OOIIECTBA, a TAaKXKe ¢ YUETOM OOIIMX IENel u
NPUHIUIIOB, XapaKTePHU3YIOUIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpEeIHEero o0Imero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK dJIEMEHT CUCTEMBbI €CTECTBEHHBIX HAYK UTPaeT 0COOYI0 POjib B COBPEMEHHOU
[UBUJIM3AIMHN, B CO3JaHUM HOBOHM 0a3bl MaTepHalibHON KyiabTyphl. OHa BHOCHT CBOMl BKIIaJ B
dbopMHUpOBaHKE PAITMOHAIIBHOTO HAYYHOT'O MBIIUICHUS], B CO3/IJaHME IIEJIOCTHOTO TIPEICTABICHUS
00 OKpY’KaroIeM MUpe KaK O €IMHCTBE MIPUPOIBI U YeTIOBEKA, KOTOpOoe GOPMHUPYETCS B XUMHUH Ha
OCHOBE TMOHMMAaHHUs BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHUS B3aUMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHo B3aUMOACHCTBYSI ¢ APYTUMH €CTECTBEHHBIMH HayKaMU, XMMHUS CTajla HEOThEMIIEMO
YaCThI0O MUPOBOU KYJBTYPHI, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TPyJa W >KU3HU KaXKIIOTO
yrneHa oOmiectBa. CoBpeMeHHas XHMMHUSA KaKk Hayka CcoO3uJaTeNbHasi, Kak HayKa BBICOKHX
TEXHOJIOTHII HalpaBjJeHa Ha pelleHHe [0OANbHBIX NPOOJIeM YCTOMYMBOTO Pa3BUTHUS
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TTUIIEBOM, IKOJIOTHYECKON 0€30MMaCHOCTH U OXPaHBI
3JI0POBBA.

B cooTtBeTcTBUM ¢ OOHIMMHU NENSIMH ¥ TPHUHIMIIAMUA CPEAHETO OOIIer0 0O0pa3oBaHM
conepskanue npeamera «Xumus» (10—-11 kmaccsl, 6a30BbI yPOBEHDb U3YUYCHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYJbTYPHYIO MOATOTOBKY OOYYaIOIIMXCS, HEOOXOIUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COIIMYMA,
MPOJIOHKEHUSI 00pa30BaHUs B PA3IMYHBIX O0JIACTSIX, HE CBSA3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocTaBnsirolmuMH  TpeaMeTa «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHnuueckas
xuMUs» U «O0I1as 1 HEOPTraHUYECKask XUMHUS», OCHOBHBIM KOMITOHEHTOM COJIEPKaHUsI KOTOPBIX
ABIISIIOTCS. OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUM MO HEOPraHUYECKONW XUMUH (C BKIIOUEHHEM
3HaHUH U3 001Iel XUMUM) U OpraHruyecKoil Xxumun. PopMUpOBaHKE JAaHHOMN CHCTEMBbI 3HAHUH MTPH
W3YYCHUU TIpeaMeTa 00ecredrnBaeT BOZMOKHOCTh PACCMOTPEHHSI BCETO MHOTOOOpAa3Hsl BEIIECTB
Ha OCHOBE OOIIMX MOHATHN, 3aKOHOB M TEOPHI XUMHH.

CtpykTtypa conepkanus KypcoB — «Opranndeckas xumusi» 1 «O011as 1 Heopranuyeckas
XUMUS» c(hOpMHUpPOBaAHA B MPOTPaMME IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/a K M3yYCHHIO



y4eOHOTO Marepuaia M OO0YyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHHYECKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COCAMHEHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IIPEICTABICHUM O CTPOECHUU BELICCTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce OpraHMueckoll XMMHUU IOIYy4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0OIIero oOpa30BaHUs MEpBOHAYAIbHBIC
IPEICTaBICHNUS O XUMUYECKOM CBSA3M, KIACCU(PUKALIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

[Ton HOBBIM yIJOM 3peHHUs B mpeaMeTe «XHUMus» 0a30BOT0 YpPOBHS pacCMaTPHUBACTCS
U3y4EHHBII Ha YpPOBHE OCHOBHOTO OOMIEr0 00pa3oBaHMS TEOPETHUECKUN MaTepuan M
(akTOJIOrMUECKUE CBEJCHMS O BELECTBAX M XMMHUYECKOH peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XMMHUs» OO0y4aroIUMCs MPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HaU€HUE MEPUOJANYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJ0JOIMUECKUX IO3MLMM,
riry0XKe TMOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei o
OOBSACHSIONIEH U IPOTHO3ZUPYIOIICH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHHUH, a TAKXKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMMEIOUUMU
KyJBTYpPOJIOIMYECKM M MPUKIAAHON XapakTep. OTH 3HAHMS CIIOCOOCTBYIOT ITOHMMAaHUIO
B3aMMOCBA3M XMMHHM C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
MPAKTUYECKON JESITebHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHHUIO YBaKEHHUS K IMpOIEcCy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XUMHH, TOMOTalOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U MPUMEHATh €€ JUIsl MOMOJHEHUs 3HaHUM, pelieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTANIbHBIX HCCIIENOBATENbCKUX 3a7ad. B 1ienom coaepxaHue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS MU3y4€HUS OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
00yYaroImuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIS1 MOHMMAaHUs (PUIOCOPCKUX HJIeH, TaKUX Kak:
MaTepHajJIbHOE €IMHCTBO HEOPraHWYECKOI0 M OPraHUYeCKOro MUpa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh PUPOIHBIX SBJICHUM MyTEM 3KCIIEPUMEHTA
U pelIeHHs NPOTHUBOPEUYMH MEXJTy HOBBIMU (akTaMHd U TEOPETUUECKUMH MPEIIOCHUIKaAMH,
OCO3HaHME POJIM XMMHUHU B PEIIEHUH 3KOJOTMUYECKHX Mpo0JieM, a Takke MpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUIA U MaTEpUAJIOB.

B nutane penienus 3aa4 BOCIUTaHUS, Pa3BUTHS M COLIMATN3ALUU 00Y4aIOIIUXCS TPUHSATHIE
IpPOrpaMMOil MO XUMHHM MOJAXOABl K OMpPENETICHHUIO COJEp)KaHUS U TOCTPOEHHUs IperMera
npeaycMaTpuBaoT (OPMHPOBAHUE YHUBEPCATbHBIX YUEOHBIX NEHCTBUH, MMeromux 0a3zoBoe
3HaYeHHE JUIS PaA3IMYHBIX BUIOB JEATENBHOCTH: pEUIeHUs MpoOsieM, TOWCKAa, aHalu3a MU
o0paboTku uHPOpMaAIUH, HEOOXOIMMBIX MJIsi NPUOOpPETeHHs] OmbITa MPAKTUYECKOH U
HCCJIEIOBATENBCKOM 1eATeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMUU.

B mpaxTuke npenogaBaHus XMMUHU KaK HAa YPOBHE OCHOBHOTO O0IEro 00pa3oBaHMs, TaK U
Ha YpOBHE CPEIHEro 00I1ero oopa3oBaHus, P ONPEAETICHUN COAEePKATEIbHOM XapaKTepUCTUKH
Hene W3ydeHus IMpelMeTa HalpaBiIeHHEM IE€PBOCTEIIEHHON 3HAUYMMOCTH TPAJULMOHHO
npu3Haércst (OPMHPOBAHHME OCHOB XMMHMYECKOW HAyKM Kak o00JacTh COBPEMEHHOIO
€CTECTBO3HAHMUS, IPAKTUYECKON 1€ATEIBHOCTH YEIOBEKA U KaK OHOI0 U3 KOMIIOHEHTOB MUPOBOM
KylbTypbl. C METOAMYECKON TOYKM 3pPEHMsI TaKOM IOJAXOJ K OIpPEIEICHMIO LeJIel U3ydeHUs
IIpEeIMeETa SIBJISIETCS BIIOJIHE ONPABIaHHBIM.



CornacHo JaHHOH TOUYKE 3pEHUs TJIaBHBIMHM HEJIAMH H3y4eHMs MpenMeTa «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCS:

e (opMupOBaHME CHCTEMbl XHMHYECKHX 3HAaHUM Kak BaXKHEWIIEH COCTaBIAOLICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIe)KAT KIIIOUEBBIC MOHSITHS,
(GyHAaMeHTallbHbIE 3aKOHbl U TEOPUM XHMMH, OCBOCHUE S3bIKAa HAYKH, YCBOCHHE U
IOHUMaHHUE CYIIHOCTH JOCTYHHBIX OOOOIIEHUII MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEN MX Pa3BUTHUS U CTAHOBJICHUS;

e (opMupoBaHME U PAa3BUTUE MPEACTABIECHUN O HAYYHBIX METOAAX IO3HAHUS BELIECTB U
XUMHUYECKHX PEaKIHii, HEOOXOAUMBIX Ul MPUOOPETeHHUsS YMEHH OpPHUEHTHPOBATHCS B
MUpE BEIIECTB M XUMUYECKUX SIBIICHUH, UMEIOMIUX MECTO B MIPUPO/IC, B IPAKTUIECKON U
IIOBCEHEBHOM JKU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIIBHOCTH, CBS3aHHBIX C HAOJIOACHHWEM W
OOBSICHEHHEM XUMHUYECKOT0 SKCIEPUMEHTa, COOJIIOJEHUEM NpaBuUil 0€30MacHOro
oOpalleHus C BeLeCTBaMHU.

Hapsany ¢ atuM, comep:karenbHas XapakTepUCTHKA LeJel U 3a7a4 U3y4eHHs MpeaMeTa B
poTrpaMMe 10 XUMHH YyTOYHEHA 1 CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMHU MPUOPUTETAMH B
cucreMe cpeaHero oouiero oopazoBanus. CeroHs B IpenojaBaHMU XMMHUHU B OOJIbIIEH CTEIEeHU
OTHAaETCsl NPEANOYTEHUE PAKTUUYECKON KOMIIOHEHTE COAEep)KaHUsl 00yUeHHsl, OpPUEHTUPOBAHHON
Ha TOATOTOBKY BBITYCKHHKa 0OIIe00pa3oBaTeNbHON OpraHM3aluy, BIAACIONIETO HE HaOOpOM
3HaHUH, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSIMH aKTHBHOTO
NOJIy4EeHHUsl 3HAaHUM U IPUMEHEHUS UX B peaJIbHOM XKU3HM U1 PELICHUs IPAaKTUYECKHX 3a/1a4.

B cBa3u c 3TMM mpU U3yYEeHMHM NpeaMeTra «XUMHs» JIOMHHHUpPYIOLIee 3HaueHue
nproOpETalOT TaKKMe HeJIH U 3aa4H, KaK:

ajianTanus 00yJaronuxcs K yCIOBHAM TUHAMAYHO Pa3BUBAIOIIETOCS MUpa, POPMHPOBAHUE
UHTEJUIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaM0OOpa3oBaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY HPUHSATHIO T'PAMOTHBIX DPELICHWH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX TIPUMEHECHUEM;

dopMupoBaHHe Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINH),
UMEIOIUX YHUBEpCaIbHOE 3HAYCHUE JUIS PA3IUYHBIX BHJIOB JESITEIBHOCTH: PEeLIeHUs IpolieM,
MIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHUs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TAKXKe JUIA OLEHKHU C
MIO3HIIAN YKOJIOTHYECKOW O€30IMacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX TPOIIECCOB
Ha OpraHu3M YeJIOBeKa U MPUPOAHYIO Cpely;

pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
oOy4aromuxcs: CrocoOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUH C KH3HECHHBIMH ITOTPEOHOCTSMH, UCTIONB30BAaTh COBPEMEHHbBIE HH(POPMAIIMOHHEIE
TEXHOJIOTUH ISl IOMCKA U aHAJIKM3a Y4eOHOM M HayYyHO-MOMYJIIPHON MH(POPMAIIUH XUMUYECKOTO
COJICpXKAHUS;

dbopMHpOBaHUE U Pa3BUTHE Y OOYUAIONIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HaOJIIOIaTeIEHOCTH, COOpPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, IIPU TUIAHUPOBAHUHU U TIPOBEJCHUN XUMHUUECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y 00y4aromuXxcst yOeK AIEHHOCTH B TyMaHUCTUYECKON HAPaBICHHOCTH XUMUH,
e€ BaXHOW pOJIM B PEUICHWU INIOOAIBHBIX NPOOJEM palMOHAIBHOIO MPUPOJIOINOIb30BaHMS,
IIOTIOJIHEHUSI YHEPIeTUYECKUX PECYPCOB M COXPAHEHUsS MPHUPOJHOTO PABHOBECHS, OCO3HAHUSA
HE00X0IMMOCTH OEpEeKHOTO OTHOIICHUS K IPUPOJIE U CBOEMY 3[J0POBbIO, @ TAKXKe MPHOOPETEHNUS



OIBITA MCITOJIB30BAHMSI TTOJTyYECHHBIX 3HAHUH JUTS MPUHSITHS TPAMOTHBIX PEIICHUH B CHUTYaIIUsX,
CBsA3aHHBIX C XUMHWYCCKNUMU ABJICHUSIMU.

B yuebnoM mnane cpemHero obmiero obpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTH «ECTeCTBEHHO-HAYYHBIC PEAMETHI.

OO11ee YUCIIO YacoB, OTBEAEHHBIX JUIsl U3YYCHHUs XHMHHU, Ha 0a30BOM ypOBHE CPEIHEIrO
obiero odpazoBanusi, coctaisieT 68 yacon: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 yaca (1 gac B Hezemto).

COJAEP/)KAHUE OBYYEHUA
10 KJIIACC
OPI'AHMYECKASA XUMUA
Teopernyeckne 0CHOBBI OPraHUYeCKON XUMHH

[TpenMeTr opraHMYeCKOl XUMHUHU: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAUYECHUE B IMOJIyYECHUU
HOBBIX BEIIECTB U MaTepuajioB. Teopus CTpOeHUs: oprannyeckux coequHenuii A. M. byrneposa,
e€ ocHOBHBIE TONOXKEHUA. CTpyKTypHbIE (DOPMYIBI OPraHMYECKHUX BEUIECTB. | omoiorus,
n3oMepus. XUMUYecKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBienue o knaccupuKay opraHnyeckux Beuiects. HomeHkiiaTypa opraHn4eckux
coeMHEeHU (cucTeMaTu4ecKasi) U TpPUBHUAJIbHbIE Ha3BaHUS BaKHEHIINX IPEICTaBUTENEH KJIaCCOB
OpraHMYECKUX BEIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX NPEBPAILCHUN: O3HAKOMIICHUE C
o0Opa3laMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEIECTB, HaONIOJICHWE M OMNHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPALEHUIO OPTaHUYECKUX BELECTB MPU HarpeBaHuU (IJIaBjiIeHHE, OOyTIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MeTaH m 3TaH — mpocTeumme
IPEJICTaBUTEINN AJIKAHOB: (PU3NUECKHE U XUMUYECKUE CBOIMCTBA (peaKlMy 3aMeIlleHUs] U TOPEHNs),
HaXO0X/IEHUE B IPUPO/IE, MOITYUEHUE U IPUMEHEHUE.

AJTIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI pAJl. DTUIEH U NPONWIEH — MPOCTEUIINE
NpPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyYEHUE U IPUMEHEHUE.

Ankanuensl: OyraameH-1,3 u MetmnOyranmen-1,3: cTpoeHHe, BaKHEHIINE XMMHUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBbI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKMH psii. AlETuieH —
MPOCTEHIINN MPECTaBUTENb AJTKUHOB: COCTaB, CTPOEHHUE, (U3NYECKHE U XUMUYECKUE CBOWCTBA
(peakuuu THIPUPOBAHUS, TAJIOT€HUPOBAHMS, THAPATALIH, TOPEHHUS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE M XHMHUYECKHE CBOWCTBa (peakuuu
raJJoreHUPOBAaHUSI W HUTPOBAHUs), TOJIyd€HHE M TpUMEHeHHe. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHupoOsanus U HUmpo8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJIEKANIMMU K Pa3JIM4YHbIM KJIacCaM.

[TpupoaHble UCTOYHUKH YTIeBOAOPOJOB. [IpuponHblii ra3 U monyTHble HE(TSHBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. Crioco0sl nepepaboTKu He(TH: TeperoHka, KpeKUHT (TEpMUYECKUH,
KaTaJIMTUYeCKHi), mmposm3. [lpomykTel mepepaboTku HEPTH, HUX NPUMECHCHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ MPOAYKTHI €ro nepepaboTKy.

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHMsI BEUIECTB U MX NPEBPAIICHUN: O3HAKOMIIEHHUE C
o0pa3laMu IIacTMacc, KaydykoB U pe3uHsl, Koutekuuu «HedTs» u «Yromiab», MonenupoBaHue



MOJIEKYJ1 YIJIEBOAOPOAOB U TalOr€HONPOU3BOJHBIX, IPOBEICHHE NPAKTHUYECKOW pPabOTHI:
IIOJIy4CHHUE 3TUIICHA U U3YYECHHUE €TI0 CBOMCTB.

Pacuérnsle 3agaun.

Bbruucnenuss 1mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
HCXOJIHOTO BEIECTBA WIIM MPOIYKTa PEaKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO
U3 UCXOJHBIX BEILECTB WIN IIPOJYKTOB PEAKIUN).

Kuciopoacoaep:kamue oprannyeckue coeJMHeHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOICTBA (peaklUMU C aKTUBHBIMU METAJUIaMH, TaJoreHOBOJOPOJAMHU, TOPEHUE),
IIpuMeHeHne. BoopoaHbIe CBA3M MEKIY MOJIEKYJIAMH CIUPTOB. J[elCTBUE METaHOJIA U HTAaHOJIA
Ha OpraHu3M 4YeJI0BEKA.

MHoroaTomMHble CHUPTHI. OTUICHIVIMKOIb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3auMOJIeCTBUE CO IMIETOYHBIMHI METaJlJIaM1, KaueCTBEHHAsI peaKiys Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TriaulepuHa U
ITUJICHTJIUKOJIS.

®deHou1: cTpoeHUe MOJIEKYIbl, (PU3UYECKHe U XMMUYecKHue cBoicTBa. TOKCMUHOCTD (eHoa.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTUI: CTpPOCHHE, (u3nueckue u
XUMHYECKHE CBOMCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJICHMS, KAUECTBEHHBIC pEAKIIMH),

IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE MpeseIbHbIe KapOOHOBBIE KHCIOThl. MypaBbUHAasi U YKCYCHAsl KUCIIOTHI:
CTpoeHHe, pU3nYecKre 1 XUMUYECKHE CBOMCTBA (CBOMCTBA, O0IIKeE JUIs Kilacca KMCIOT, peaKus
sTepuduKanum), mnojaydyeHue u npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mblia Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE JIEHCTBHE.

CrnosxHble 2pupbl KaKk MPOU3BOAHBIE KApOOHOBBIX KHUCIIOT. ['Maponu3 ciIoXkHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. bruosnorudeckas poib KUPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, IU- U MoJaucaxapubl). ['moko3a —
HOPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJIEKYJbl, (U3NYECKHE M XMMUYECKHE
cBoiicTBa (B3aumoserictBue ¢ ruipokcuaoM meau(ll), okucienue aMMuadHbIM pacTBOPOM OKCHIA
cepebpa(l), BoccraHoBiIeHHE, OpOXKEHUE TIIOKO3bI), HAXOXKJICHHE B TMPUPOJE, MPUMEHEHHUE,
6uonornyeckas poib. oTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nemnono3a Kak npupoaHble noaumepbl. CTpoeHue Kpaxmaina U LEJUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs Peakius C HOJA0M).

OKCepUMEHTAIbHbIE METOJbl W3Y4YeHMsI BEIIECTB U MX MPEBpalleHHi: MpOBEACHUE,
HaOJIoIeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOroaromMHbIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okucieHue
aMMHUa4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(ll), B3aumoseiicteue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIECTBA WIIM MPOILYKTa PEAKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJTHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN).

A3oTcozeprKaliie OpraHn4eckie COeIMHEHNS.



AMUHOKHCIIOTHI Kak aM(OTEepHBbIE OpraHUYeCcKre CoeAMHEHUs. PU3NUECKUEe U XUMUYECKUE
CBOICTBAa aMHUHOKHUCIOT (Ha IpuMepe MNMLIMHA). buonoruueckoe 3HaueHHE AMHHOKMCIIOT.
[TenTupael.

benku kak npupoHbIe BBICOKOMOJEKYJSIpHblE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKME CBOMCTBAa O€JIKOB: THUAPOJU3, JEHATypalus,
KauEeCTBEHHbIE PEAaKIIMK HA OEIIKH.

DKcrepuMeHTalIbHbIE METObl M3YYEHHUS BEIIECTB M MX IpeBpalleHuil: HaOIroAeHuEe U
ONKCaHHE JAEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OeIKOB.

BbicokomoiieKkyIsIpHbIE COeUHEHHUS

OCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEpU3allUU, CpeAHsAs MoJieKynspHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHHUH — IMOJIMMEepU3alus U NOJUKOHCHC AL,

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3Lamu NpUpPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyYyKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MeXINpeIMEeTHBIX CBs3€H MpU M3yuyeHUM opraHudeckoil xumuu B 10 kiacce
OCYIIIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOLIMX E€CTECTBEHHO-HAY4YHBIX MOHATHM, Tak U
HOHSITUM, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJIENIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01e ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIM3, CUHTE3, KJIacCU(pHUKAIMs, MEepUOJUYHOCTb, HAOIIOACHUE, H3MEpPEHHE,
AKCIEPUMEHT, MOJIETTUPOBAHHUE.

®duznka: MaTepusi, HEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIeCTBa, (PU3MUYECKHe BEIMYMHBI U €JUHULIBI UX
WU3MEpEHMUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTES,
OMOJOTNYECKH aKTUBHBIE BellecTBa (OENKU, YIII€BOIbI, KHUPbI, PEepMEHTHI).

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAeMbIe, TOIUINBO, PECYPCHI.

TexHoorHs: MHUILEBbIE MPOAYKThI, OCHOBBI PAI[MOHAIIBHOTO MUTAHUS, MOIOIIHNE CPE/ICTBa,
JIEKapCTBEHHbIE M KOCMETHUECKHE MpenapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XUMUYeCKUN dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTHyeckre YpOBHHU, MOMYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 3neMeHThl. OCOOCHHOCTH
pacripesielieHus] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEpPBBIX YETHIPEX MEPHUOJIOB.
DJeKTpOoHHask KOH(UTYpalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XUMHYECKHUX 3yeMeHToB [ U
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHa M Ilepmogmyeckoil CHUCTEMbl XHUMHUYECKHUX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOM TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
110 TPyNIaM U epruojaM. 3HaueHUEe IEPUOAUYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.



Ctpoenue BemecTBa. XHWMHUYECKas CBsI3b. BHUIbI XUMUYECKOW CBsI3U (KOBAJICHTHAs
HENoJIsIpHasl U TOJspHas, MOHHAs, MeTauinyeckas). MexaHusmbpl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBsi3M (OOMEHHBIM M TOHOPHO-aKIICTITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTB.
DIIEKTPOOTpULIATENBHOCTh. CTeNeHb OKHUCIICHUs. VIOHBI: KATHOHBI U @aHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHHMS. 3aKOH ITOCTOSIHCTBA COCTaBa
BeulecTBa. THIbI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue 0 AucnepcHbIX cucteMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPbI. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccugukarus Heopranmdeckux coeinHeHuii. HomeHnkiiaTypa HeopraHm4ecKix BEIecTB.
['eneTnyeckas CBsI3b HEOPraHUMUECKUX BEIIECTB, IPUHAJUIEKAIINX K PA3INYHBIM KIIacCaM.

Xumuyeckas peakius. Knaccudukaius XUMHUYECKHX pPEaKIUi B HEOPraHUYeCKOW u
OpraHMYECKOM XMMHUU. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBPALLEHUS
SHEPTUU MIPU XUMHUYECKUX PEAKITHIX.

CkopocTh peakuuu, €€ 3aBHCUMOCTb OT pPa3IM4YHbIX (pakTopoB. OOpaTUMblE pEaKLUU.
Xumnueckoe paBHoOBecue. (DakTOpbl, BIUSAIOIIME HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latense.

OnexrponauTuueckas auccouuanus. CunbHble M cinadble 31eKkTpoiauThl. Cpena BOJHBIX
pacTBOPOB BELIECTB: KHUCJIAsl, HEUTpaIbHas, IIEJIOYHAS.

OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUH.

OKCIIEPUMEHTAIbHbIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALIMS
tabmun «llepuoguyeckas cuctema xumuuyeckux snaemMeHToB [[. U. MenneneeBay, usydeHue
MoJieJIe KPUCTAJUIMUECKUX pEelETOK, HaOJII0AeHHEe M ONHUCAaHWEe JEMOHCTPALMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3lioKeHHE MEPOKCHAa BOJOPOJa B MPUCYTCTBUM KaTalll3aTropa,
OIPECIIEHUE CPENBl PACTBOPOB BELIECTB C NOMOULIbIO YHHUBEPCAIBHOIO MHIMKATOPA, pEaKLUu
MOHHOTO OOMEHa), MpOoBEJeHUE NPAaKTHUUECKON paboThl «BnusHue pa3nuyHbIXx (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnbie 3anaumn.

PacuéTel M0 ypaBHEHUSIM XMMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
Pacy€TBhI ¢ UCITOIB30BAHUEM ITOHATHS «MACCOBas 0JIs BEIIECTBAY.

Heopranuveckasi Xumus

Hewmeramnsl. [lonoxenne Hemetaion B lleproanyueckoil cuctemMme XUMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa U OCOOCHHOCTH CTpOeHHMsS aTOMOB. DPU3HMYECKHe CBOMCTBA HEMETAIIOB.
AnnoTponusi HeMeTa/uIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMHUYECKHUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIepoaa U KPEMHHUS) U UX COEAMHEHUN (OKCHI0B, KHCIOPOICOAEP/KALINX KUCIOT, BOJOPOIHBIX
COCTMHCHM ).

[IpruMeHeHne BaXXKHEUIIINX HEMETAIUIOB M UX COCTMHEHUN.

Meramisl. [lonoxxenne Meramios B [leproandeckoil cucreMe XMMHUYECKUX 3J1EMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJEKTPOHHBIX 000JOYEK aTOMOB MeTayuioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBel METAJLIOB. DJIEKTPOXMMHUYECKUU Pl HAMPSIKEHUI
METaJIOB.

XWMHYECKHE CBOMCTBA BAXKHEUIIMX METAJIOB (HATpPUH, KaJWid, KajbIMHd, MAarHUM,
ATIOMUHHM, LIUHK, XPOM, JKE€J€30, MEJ/Ib) U UX COCIMHECHUM.

O61me cnocoObl moTyyeHHst MeTayuIoB. [IpuMeHeHne MeTallIoB B ObITY M TEXHUKE.



OKCIIEpUMEHTAJIBHBIE METOABl H3Y4YCHHs BEIIECTB M MX MPEBPALCHUI: H3ydeHUE
KOJUIeKIMK «MeTaibl U CIUIaBbl», 00pa3LioB HEMETAIUIOB, PELICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4,
HaOJIOZIeHWE W OMHCAHWE JIEMOHCTPAIMOHHBIX M JITAOOPAaTOPHBIX OIBITOB (B3aWMOJICHCTBHE
TUAPOKCUAA AIIOMHUHMS C PACTBOPAaMM KHCJIOT M LIEJIOYeH, KAYeCTBEHHBIC PEaKIIMM Ha KAaTHOHBI
METaJlIoB).

Pacuérnble 3anaum.

Pacuérel Macchl BemecTBa Ui 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
W11 00bEMY OZJHOTO U3 YYACTBYIOIIMX B pEaKIUH BEILECTB, pac4€Thl Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) IPOAYKTOB PEAKIIMH, €CIIM OJHO U3 BELIECTB UMEET IPUMECH.

XuMHuS 4 )KU3Hb

Posib xumMuM B 00€CTIEYEHNUN YKOJIOTUYECKOM, SHEPreTUYeCKON U MUIIEBON Oe30MacHOCTH,
pa3BUTUU MeULUHEL [ToHATHE O HAyYHBIX METOAAX NIO3HAHMSI BEILIECTB U XUMUYECKHUX PEAKIIUM.

[IpencraBienus 06 OOMUX HAYYHBIX IPUHIMIIAX TPOMBIIIJIEHHOTO MOTY4YE€HUS BaXKHEHIIINX
BEIIECTB.

UenoBek B MHUpPE BELIECTB M MaTEpHUAJOB: Ba)KHEHIINE CTPOUTEIbHBIE MaTepUabl,
KOHCTPYKLIMOHHBIE MaTepUasbl, KPACKH, CTEKJIO, KEpaMUKa, MaTepuaibl Il SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XuMHS M 3/I0pOBbE 4YEJIOBEKA: IPaBUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaTosB,
IpaBuiia 6€30MaCHOr0 MCII0Ib30BaHMsI IPENapaToB ObITOBOM XUMHUHU B IIOBCEITHEBHOM JKU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 xnacce ocymiecTBiseTCs Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTHH,
TaK U NOHSTUMH, SBJISIOUIMXCA CUCTEMHBIMU JJI OTJENbHBIX NMPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO111e ecTecTBEHHO-HAYYHbIE OHATHUS: HAyYHBIN (aKT, THIIOTE3a, 3aKOH, TEOPUs, aHATIU3,
CUHTE3, KJacCU(pUKalusi, NEePUOAUYHOCTb, HaONIOJEHNUE, OHKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEepEeHHe, SIBJICHUE.

®usnka: Marepus, dHEPrus, Macca, aToM, 3JEKTPOH, INPOTOH, HEHUTPOH, MOH, H30TOII,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSTHUE BEILIECTBA, PU3NYECKUE BEJIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHusM, 3KOCHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAeMble, TOIUINBO, PECYPCHI.

TexHonorus: XuMuueckast IpOMBIIIIIEHHOCTh, METAJLTYPIHsl, IPOU3BOJCTBO CTPOUTENbHBIX

MaTcpHraioB, CEIBCKOXO3SHMCTBEHHOS IMpOU3BOACTBO, nunaieBas IPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOACTBO KOHCTPYKIIMOHHBIX MaTcepuraioB, OJICKTPOHHAA MMPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWH HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pPe3ysbTaTaM OCBOCHHUS OOYYaIOIIUMHUCS
IpoTrpaMM CpPEAHEro oOIIero oO0pazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM il pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOXO/.

B cOOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXONOM B CTPYKTYpE€ JIMYHOCTHBIX
pE3yJIbTaTOB OCBOEHUS ITPEAMETA « XMMUS» Ha YPOBHE CPEAHET0 0011er0 00pa30BaHUs BbIIEICHBI
CJIEIYIOIINE COCTABIIAIOILNUE!

OCO3HaHME O0YYAIOUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMyue MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEH M UCTOPUUECKUX TPAJULUNA 0a30BOM HAyKU XMMUHU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYLUIUMHU LEJIOCTHOM CHUCTEME XUMHYECKOIO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTbH KU3HECHHBIE IIAHBI.

JInuHOCTHBIE PE3yabTAThl OCBOCHHUS NPEAMETa « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOI
U BOCIUTATEIbHOW JIEATEIBHOCTH B COOTBETCTBUU C F'YMAaHHUCTHYECKHMHM, COL[MOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJeajJaMHU POCCUICKOr0 TI'pa)<IaHCKOro OOIEeCTBa,
OPUHATBIME B OOIECTBE HOpPMaMH M IMpPaBUJIAMU MOBEICHMs, CIOCOOCTBYIOIIMMHU Mpolieccam
CaMOIIO3HaHUs, CAMOPa3BUTHUS U HPAaBCTBEHHOI'O CTAHOBJIEHUSI TIMYHOCTU 00YYaOIINXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTpaxaroT c(HOpMHUPOBAHHOCTH
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH AEATEIbHOCTH 00YUaIOIIMXCS IO peaTu3aliy MPUHSTHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

OCO3HaHHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

IIPEJICTABICHUS] O COLMAIBHBIX HOpPMax M IpPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENTbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIM3€ Pa3IMnYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcCJIEOUI0 OTEYECTBEHHOMU
XUMUH;

YBa)XEHUsI K TPOIIECCYy TBOPUECTBA B OOJIACTH TEOPUH U MPAKTUUYECKOrO IPUMEHEHUs
XMMHH, OCO3HAHUS TOTO, YTO AOCTHIKEHMsI HAyKH €CTh pe3yJbTaT [UINTEIIbHBIX HAOIOJEHUMH,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX IOUCKOB, TIOCTOSSHHOT'O TPYy/Ja YYEHBIX U IPAKTUKOB;

MHTEpECa M II03HABATEJIbHBIX MOTHUBOB B IIOJIyYEHHH M IOCIEAYIOIIEM aHAJIU3e
MH(POPMALIUHU O IEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUM;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHMsI, STUUECKOI0 [TOBE/ICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAllUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU, U IPUHUMATD
OCO3HAHHBIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

FOTOBHOCTH OLICHMBATHh CBOE IOBEJEHUE W IOCTYNKHM CBOMX TOBApUUIEH C MO3ULUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TTOCIIECTBUN STUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAaHUS LIEHHOCTEH 3J0pOBOrO M 0Oe30macHoro obpasza >KHW3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOI'O OTHOIIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOIIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHusi ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUA LEHHOCTH TWPaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOro
MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIFOACH;

OCO3HAHUsA TOCJCACTBUN W HENPUATHSA BPEIHBIX MPUBBIYEK (YHNOTPEOICHUS aIKOTOJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATEIbCKONW JESATEIbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHE€ B PEIIEHWU MPAKTUYECKUX 3a/Jad COLMAJIbHOU
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPaKTUYECKOMY H3YYEHHIO MPOQeccHil pa3ITuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAOBOH A€ATEIbHOCTH;

TOTOBHOCTHU K OCO3HAaHHOMY BBIOOPY MHIUBUIYaTbHOU TpaeKTOPUHU 00pa3oBaHusl, OymyIien
npodeccuu u peanu3anun cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMHUHU, HHTEPECOB U MOTPeOHOCTEN 00111eCTBAa;

6) 9K0JIOrH4€eCKOT0 BOCTUTAHUS:

HKOJIOTMUYECKH I1eIeCO00Pa3HOr0 OTHOIIECHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMHUH IS PEIICHUSI BOIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

aKTUBHOI'O HENPHUATHS NEHCTBHUI, MPUHOCSIIMX Bpe OKpYXarolled mpupoaHOIl cpene,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONPUSATHBIE SKOJIOTMYECKHE MOCIEACTBUS MPEeIIPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHOW, KOMMYHUKATUBHOHN U COITMATIBHON MPAKTHKE, CITIOCOOHOCTH U YMEHUS aKTUBHO
IPOTHBOCTOATH MJICOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI0 O3HAHUSA:

c(OpMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA HAYKH U OOILIECTBEHHON MPAKTUKU;

MOHWMAHUSA CHENU(PUKA XMMUU KaK HayKd, OCO3HaHUs e€ poiu B (OPMUPOBAHUU
paIMoOHATBHOTO HAYYHOT'O MBIIUICHHUS, CO3[JaHUU LIEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaoIeM



MHUpE KaK O €IMHCTBE MPUPOALI U YEJIOBEKAa, B MO3HAHUHU MPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHrur IPoOJIeM COXPaHEHUsI TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0CO0O0 3HAYMMOCTH XUMHH JJisi COBPEMECHHOW LMBHIM3ALMU: B €
T'YMaHUCTHYECKON HAINpaBICHHOCTH M BaYXKHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KYJbTYpbI, PEIIEHUN TJI00ATBHBIX MPOOJIEM YCTOWYUBOTIO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOW H JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
0o0ecreYeHnH YCIOBHA YCIICITHOTO TPYAa U SKOJIOTHYECKH KOM(POPTHOM KH3HU KKIOTO IeHA
00111eCTBA;

€CTECTBEHHO-HAYYHOH TIpaMOTHOCTH: TOHMUMAaHMS CYIIHOCTM METOJIOB IO3HAaHMS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BATh MOMy4aeMbIe 3HAHUSI JUIS
aHanmu3a U OOBSCHEHMS SIBIICHUI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHUsI J1eJaTh 000CHOBAaHHbBIC 3aKIIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JaHHBIX
C LEJbIO MTOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIBHO MCIOIB30BaTh XUMHUUECKUE 3HAHUS JIJIsl PEIICHUS TpoOieM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

HMHTEpeca K MO3HAHUIO M UCCIIEA0BATEIbCKOM AESTEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPepbhIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAHUW 1O XUMHH B COOTBETCTBUM C YKU3HEHHBIMHU
MOTPEOHOCTSIMU;

MHTEpeca K 0COOGHHOCTSM TPYZAa B Pa3IMUHBIX cepax mpodeccnoHanbHOM AesITeNbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MertanpeameTHble pe3yibTaThl OCBOGHMsI ydyeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUaIOMIMXCS MEXAMCUUIUIMHAPHBIE
(MexmnpenMeTHbIe) OOLIeHayUHbIe TIOHATHS, OTPAKAIOLIHME [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenuuKy METOJI0B IIO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SIBICHUE, MPOLECC, CUCTEMA, HaY4YHbIH (aKT, MPHUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHbIE  yueOHble  JAeHCTBHS  (TMO3HABaTelbHbIE,  KOMMYHHMKATHBHBIE,
perynsTuBHble), oOecreunBarouie (GOpMUPOBAHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMHN 00YyJaromnXCs;

CHOCOOHOCTh ~ OOYYalOLIMXCS ~ HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHOW IPAKTHKE.

MetanpeameTHble pe3ysbTaThl OTPa)KalOT OBJAJCHHE YHUBEPCAIBbHBIMH y4e€OHBIMU
MO03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICHCTBUAMHU.

OBJiajieHHe YHUBEPCAIbLHBIMH Y4eOHBIMM MO3HABATEIbHBIMH /1CHCTBUSAMM:

1) 6a3oBble JJOrMUYeCKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIUpPOBaTh M aKTyaJIM3UpOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNaTh LENU JACATENbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUKEHHS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C IOCTABICHHBIMHU LIEJISIMU;

UCIOJb30BaTh MPU OCBOCHMM 3HAHMW NPHUEMBI JOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH W yCTaHAaBIMBaTh WX B3aUMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOIIUE MMOHATHUS ISl OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;



BbIOMPATh OCHOBAHUS M KPUTEPUH JUISI KJIAaCCU(DHUKALMN BEIECTB U XMMUYECKUX PEaKLUi;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMUECKHUE PACCYX ACHUSI (MIHIYKTUBHBIE, IEAYKTUBHBIE, II0 AHAJIOTUH ), BBIABIIATH
3aKOHOMEPHOCTH U IIPOTHBOPEUMS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYJINPOBATh BBIBOJBI U
3aKJIIOYECHHUS;

IPUMEHSTH B IIPOLIECCE MTO3HAHUS, UCIIOJIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OpMyna, YypaBHEHHME XHMHUYECKOM peakuud — NpU peleHUH Y4eOHbIX
IIO3HABATEJIbHBIX U MPAKTUUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJIEJIbHbIE ITPEICTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METO/JI0B HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOIb30BaTh IIOCTaBJIECHHBIE WU
CaMOCTOSITENIEHO C(hOpMyITUPOBAaHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI
U1t POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MIPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAJICTh HABBIKAMHM CAMOCTOSITEJILHOI'O IUIAHUPOBAHHUS M IPOBEACHHUS YUYEHHYECKUX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOI0JATh 32 XOJOM IPOLECCa, CaMOCTOSATEIBHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh 000OMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh ONbIT YYEHUYECKOM HCCIIEAOBAaTENbCKOM M TMPOEKTHOM JeATENbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ nnpopmManmeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLuU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOIO COJEp:KaHMs, CIIpaBOYHble Tmocodus, pecypcel HHTepHeta),
aHAIM3UPOBATh HHPOPMALIUIO PA3IMYHBIX BUI0B U (DOPM MpEeACTaBIEHUS, KpUTHUECKH OLIEHUBATh
€€ I0CTOBEPHOCTb U HENPOTUBOPEUYHUBOCTH;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
uH(popMalu, HEOOXOAUMOM /1JIs BBIMOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

pUOOpETaTh OMBIT MCHOJB30BaHUSA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMAIBHYIO (OpMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHYECKOU
uHpopMaLKell: MPUMEHSATh MEXIpeIMeTHble ((pU3MUEeCKue W MaTreMaTU4yecKue) 3HaKu |
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISIIHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMHU el CTBUAIMM:

3aJaBaTh BOIPOCHI 10 CYIECTBY 00CYKAaeMOM TeMbl B XO/€ AMAJIOra W/WINA JUCKYCCHH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCHUTEIBHO BBITTOJHEHHS
MPEI0KEHHOM 3a/1a4u;

BBICTYINIaTh C IPE3EHTAI[ed pe3yJbTaTOB MO3HABATENBbHOM AEATENBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IpU  BBIIOJHEHUM XMMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKOM paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,



peanuzanmuy y4eOHOro MpoeKkTa M (OPMYIHPOBAaTH BBIBOJBI IO pe3ylIbTaTaM HpPOBEAEHHBIX
UCCIICIOBAaHH TyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS 1 00MEHa MHEHHSIMU.

OBgJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM el CTBUSIMU:

CaMOCTOSATENIFHO IUIAHUPOBATh M OCYIIECTBIATH CBOIO IO3HABATEIbHYIO JESTEIBHOCTS,
ormpezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeiaraéMplii aIrOPUTM JEUCTBUN IPU BBIIOJHEHUM YYEOHBIX M MCCIIEOBATEIbCKUX 3aJad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHS C YYETOM IMOTyYEHHs] HOBBIX 3HAHHH O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JEATEIIFHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpeameTHbI€ pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAKAIOT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN 0 XUMUUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJIH XMUMHH B TMO3HAHUU SIBICHUU MPUPOJBI, B HOPMHUPOBAHUM MBILIUICHUS U
KYJIbTYPbl JIUYHOCTH, €€ (YHKIMOHATIBHOW TPAMOTHOCTH, HEOOXOOUMOW Ui pelIeHUs
MPAKTUYECKUX 3a7ad M IKOJOTHMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATrarolIne
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
ANEKTPOOTPHUIIATEIBHOCTh, XUMHUYECKass CBs3b, CTPYKTypHas Gopmyna (pa3BépHyTass U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEpOAHBIA  CKEJIET,
GyHKIMOHATBHAS TPYIINa, PaauKkail, W30MEpHusi, U30MEpbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINe COSAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemecTB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHMUS, JEKAllUe B OCHOBE TMOHHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, (PAKTOIOTHYECKHE CBEICHHS O CBOMCTBAX,
cocTaBe, OMyYeHUHU ¥ 0€30MaCHOM UCIOIB30BaHUHU BAKHEHUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESATEIHPHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISBIIATH XapaKTEPHBIC MPU3HAKK TMOHATHH, YCTaHABIMBATh
MX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU OMMCAHUU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY IJII COCTABJICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaEHHON) (GOPMYIT OPraHUYECKHX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEaKLUW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATH MPUHAICKHOCTh N3yUEHHBIX OPTaHUYECKUX
BEUIECTB 10 HX COCTaBy WU CTPOEHHUIO K OINpeAeNéHHOMY KJaccy/Tpynine CoeIuHEeHUM
(YrmeBomopobl, KHCIOPOA H  a30TCOAEpXKAIIUE COCIUHEHHUS, BBICOKOMOIICKYISIPHBIC
COeIMHEHUs), JaBaTh MM Ha3BaHus Mo cuctemarmueckoil Homenknatype (IUPAC), a takxke
MPUBOJIUTH TPUBUAIbHBIE HA3BaHMsI OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOMMIIEH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpPUH, (QeHos, (opMalbAerui, aleTaabAerui, MypaBbUHas



KHCJIOTA, YKCYCHas KHUCIJIOTa, OJIEMHOBAsl KHCIIOTA, CTE€aPUHOBAsl KHUCIOTA, TIIIOK03a, (PPyKTO3a,
KpaxmaJ, 1eJUTI0103a, TJIULIHH);

c(OpPMUPOBAHHOCTh YMCHHSI OMNPEACISATh BHJBI XHUMHUYECKOW CBS3M B OPraHUYECKHX
COeIMHEHUX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BemecTB A. M. bytiepoBa st 00bsSCHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapakTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEJCTABUTENICH PA3IMUHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, OSTWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyramuen-1,3, OeHsod,
METaHOJ, dTAHOJ, YTHJICHTJINKOIb, TIUIEPUH, (SHON, aleTalbJIeTUl, MypaBbHHAS U YKCYCHAs
KHUCTIOTBI, TJIOKO3a, Kpaxmall, IeIUI003a, aMHUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIYy HUMH YPaBHEHHUSMHU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKLHi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c()OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CHIPhS
(HedTb, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKH U MPAKTUUYECKOE MpPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c()OPMUPOBAHHOCTh YMEHUW MPOBOJWTH BBIYUCICHUS 110 XHMHYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO BEIIECTBA WIIH MPOJTYKTA PEaKIIUH 10 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WA MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUI BIaJI€Th CUCTEMOI 3HAHUN 00 OCHOBHBIX METOJaX HAyYHOI'O
MO3HAHUS, WCIONB3YeMbIX B XHMHU TIPH H3YYCHUM BEIIECTB W XUMHYCCKHX SIBJICHUI
(HaOnroicHWe, W3MEpPEHWe, OKCIICPUMEHT, MOJCIUPOBAHNE), HCIIONIB30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JIsI IPUHATHS PEIICHUH B KOHKPETHBIX )KMU3HEHHBIX CUTYAIIUsIX, CBSI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMHUYECKON MOCYA0H U
1abopaTOPHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOTHEHUIO JTA00PAaTOPHBIX XUMUUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(peBpaleHus OPraHUIeCKUX BEIISCTB MPH HArpEeBaHUU, MOJyYEHUE ITHIICHA U M3YYCHHE €T0
CBOICTB, KAYECTBCHHBIE PEAKITUN OPTAHMYECKUX BEIIECTB, ICHATYpaIis OCIIKOB ITPH HATPCBAHHH,
[[BETHBIE peakiiiy OEIKOB) B COOTBETCTBUU C MPaBUIaMH TEXHUKH 0€30MaCHOCTH MPH 00palieHuu
C BeIIeCTBaMH W JaOOpaTOpHBIM OOOPYJIOBAHHEM, TMPEACTABIATh PE3YNbTAaThl XHUMHUYECKOTO
JKCIIEPUMEHTa B (hOpMe 3amucH YpaBHEHHH COOTBETCTBYIOIIMX PEAKIUH W (GOpPMYITHpPOBATH
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IpYyTrux);

c(OPMHUPOBAHHOCTh YMEHHUI COOJIOJaTh MpaBWJIA JKOJIOTHYECKH IIeJIECO00pa3HOTro
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICJIIX COXPAHCHUS CBOCTO 370POBBS U
OKpYKarollel MPUPOIHON Cpe/bl, 0OCO3HABaTh OMACHOCTh BO3ACHCTBHS Ha JKUBBIE OPTaHU3MBI
OTpeAeNIEHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokazarens [1/IK, moscHaTh Ha
npuMepax CrocoObl YMEHBIICHUS ¥ TIPEIOTBPAICHHS] UX BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeJI0BeKa;

JUIsi 0OYYaIONIUXCsl ¢ OrPAaHUYCHHBIMH BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,



JUIS CTICTIBIX U CIIA0OBHISIIIMX OOYYArONINXCsl: YMEHHE UCIIONIB30BATh Pelbe(pHO-TOUCUHYIO
cucremy o6o3HaueHwuit JI. bpaiins 1uist 3anucu XuMuueckux Gopmyt.

11 KUIIACC

[TpenmeTHbIe pe3ynbTaThl OCBOECHUS Kypca «O01mas 1 HeopraHudeckast XUMUs» OTPaKaroT:

c(hOpMUPOBAHHOCTH IPECTABICHUN: O XUMHYECKOH COCTaBISIONICH €CTECTBEHHO-HAYYHOU
KapTHHBl MMpa, POJIM XMMUU B IIO3HAHUM SIBJICHUN NMPUPOJIbI, B (POPMUPOBAHUM MBILUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOOUMON [UId pelIeHUs
NPAaKTUYECKUX 3aJa4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
MIPUPOJHON CpelIE;

BIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
HOHSTHUS (XMMHYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTATIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHYEcKas CBs3b (KOBAJIEHTHAas, HWOHHAs, MeETaJJIM4yecKas, BOJOpOJHAs),
KPUCTAJZIMYECKAsT ~ PEIIETKA, TUIIBI XMMHYECKHUX  PEAKLUi, pPacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT JUCCOLMALMA, OKUCIIHUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peaklii, XMUMUYECKOE pAaBHOBECHUE); TEOPUU U 3aKOHBI (TEOPHS DJIEKTPOIUTUUECKON
auccouranuu, nepuoanueckuii 3akoH . M. MenneneeBa, 3aKOH COXpAaHEHUS MacChbl BEUIECTB,
3aKOH COXPaHEHMsI M MPEBPALICHUS SHEPrHMM NPU XUMUYECKUX PEAKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHMS, JIE)KAIIME B OCHOBE IOHHMAaHUs
NPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOIOrHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJYyYEeHUH U 0€30MacHOM HCHOJIb30BAaHUM BA)KHEHIIMX HEOPTaHWYECKUX BEILIECTB B
OBITY M IPAKTUUYECKON JEATEIIbHOCTH YEIOBEKa,;

c(OPMHPOBAHHOCTh YMEHUI BBIABIATH XapaKT€pPHbIC MPU3HAKK MOHATUH, yCTaHABIMUBAThH
UX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU ONHUCAHUU HEOPTaHMUYECKUX
BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbId Tas3,
VIJIEKUCHIbIA Ta3, aMMHUaK, TaméHas M3BECTh, HEralmi€Has W3BEeCTb, NUThEBAas COJa, MUPHUT U
Apyrue);

c(OpPMHPOBAHHOCTb YMEHUHN ONpPEeNsATh BAICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJIJIMYecKasi, BOJOPO/AHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJEKYJspHas, MOHHAs, METAJUIMYECKas), XapaKTep Cpelsl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHM;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeEHHOMY KJIacCy/TpyIIe coeTuHEeHUN (IpOoCThle BEIIecTBa — METAJUIbl U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIIOTHI, aM(OTepHbIE THAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICHT Hepuoaudeckoro 3akona JI. M.
MenneneeBa W JEMOHCTPUPOBAaTh €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTHUYECKYIO () YHKIIHH,

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepPH30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHuecKux 3anemeHToB /1. 1.
MenneneeBa, UCHONB3ysl MOHATUS «S-, P-, O-3JEKTPOHHBIE OpPOUTANN», «IHEPrEeTUYECKHE



YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOICTB XMMHYECKHX JJIEMEHTOB M HX
COEIMHEHUH MO nepuogaM U rpynnaMm llepuoguyeckoil cUCTEMbI XUMUYECKHUX AeMeHToB []. U.
Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMUCKHIBATh) OOILME XUMUYECKIE CBONCTBA
HEOPraHWYECKUX BELIECTB PA3JMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSA3U MEXKJIY HEOPIraHMYECKHMMH BEIIECTBAMU C IIOMOINBK) YPABHEHUN COOTBETCTBYIOIIUX
XAMHYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHUS KJIaCCU(PHUIMPOBATH XUMHUUYECKHE PEAKIUU IO Pa3IndHbIM
npu3HaKkaM (YMCIy U COCTaBy pearupyroluX BeUIECTB, TeIIOBOMY 3(ddexTy peakuuu,
U3MEHEHHIO CTETICHEH OKMCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MTOJTHBIC
U COKpallEHHBbIC YPaBHEHUS pEaKlUi MOHHOTO OOMEHa, YUMTHIBAas yCIOBHS, MPU KOTOPBIX 3TH
peakLUMu UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN IPOBOAMUTH pPEAKLUH, MOATBEPKAAIOIINE KayeCTBEHHBIN
COCTaB pAa3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH ONBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii OCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3iauuHbIX (DAKTOPOB; XapakTep CMEHICHHs XWMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTU OT
BHelIHero Bo3aencTBus (mpunuun Jle [latense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHUE MTPOLIECCHI, JIEKAIIIE B OCHOBE
IPOMBIIIJIEHHOTO TOJIyY€HUS CEPHOW KHUCIOTHI, aMMHakKa, a Takxke Cc(HOPMHUPOBAHHOCTh
Mpe/CTaBICHUH 00 OOIMX HAy4YHBIX MPUHIHUIAX W SKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
IIPOU3BOJCTBA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYMCICHUS C KCIOIb30BAHUEM TOHSATHUS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
PEaKIusaX, MacChl BEIIeCTBa WM 00bEMA ra30B 1O H3BECTHOMY KOJMYECTBY BEIIECTBA, MacCe MU
00BEMY OJTHOTO M3 yYacTBYIOIIMX B PEAKIMU BEILIECTB, TEIUIOBOrO 3((eKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHUSI MaCChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUSI SJHEPTIUH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBHJIa MOJb30BAHUS XUMUUYECKOU TOCYAOU U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJTHATh XUMHUYECKUNW OSKCIIEPUMEHT
(paznmoxeHue NEpoOKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO UHAUKATOPA, BIUSHUE Pa3IMYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peakllMd HMOHHOTO OOMEHa, KaueCTBEHHBIC peaklud Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI, PEIlIEHUE SKCIIePUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0€30MaCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH U JJaOOpaTOPHBIM 000pPYJOBAHUEM, NTPE/ICTABIISATH
pe3ynbTaThl XUMHUYECKOTO HKCIEpPUMEHTa B (hopMe 3amuch ypaBHEHUH COOTBETCTBYIOIIMX
peaxuii 1 GOopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMYyI0 U3 pa3HbIX HICTOYHUKOB (CpeICTBa MaCCOBOM KOMMYHUKALMK, IHTEpHET U APYTrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIIOJaTh TpaBMJIa SKOJIOTMYECKH Ie1eco00pa3HOro
MOBE/EHNA B OBITY M TPYIOBOM JEATENBHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U



OKpY>Karollled MPUPOIHOU Cpeibl, OCO3HABATh OMACHOCTH BO3JCHCTBHS Ha KUBBIC OPTaHU3MBI
onpeAenEHHBIX BEIIECTB, MOHUMAasi cMbIcT mokasarens [1JIK, moscHITh Ha mpuMepax CrocoObl
YMEHBILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE NPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHUII;

JUISL CJICTIBIX U CIIA0OBUIAIINX 00yYarOIUXCsl: YMEHUE HCIIOB30BaTh PEIbePHO-TOUCUHYIO
cucremy o0o3HaueHwuit JI. bpaiins 1uist 3anucu XuMuueckux Gopmyt.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosmm4ecTBo yacoB OCHOBHBIE BHUIBI DJIEKTPOHHBIE
HaumenoBanue
TporpaMmHoOe JIeSITEIbHOCTH (undpoBrIe)
pa3ae/ioB U TEM KonTpoabsHsbie IIpakTHyeckue 00VYAIOIINXCS
n/n Bcero COZIEPIKAHHE yHarom o0pa3oBaTe/ibHbIe
nporpaMmabl padoThI padoTHhI
pecypchbl
Pa3gen 1. Teoperndeckne 0CHOBBI OPraHN4YeCcKOil XUMHH
[Mpenmer opranuveckoir = PackpbIBaTh cMbICH https://academy-
XUMHH: €€ M3Y4aeMBIX IIOHSTHIA content.apkpro.ru/lesson/a9
BO3HHKHOBCHHC, (BLIﬂBHiITB nux 3d191-5ele-4e24-ac02-
pa3BUTHE U 3HAYCHHE B XapaKTepHbIE efb16fa49f6a
MOJYy4EHHUH HOBBIX MIPU3HAKH), -
BEIIECTB M MATEPUANIOB. | YCTAHABJIMBATb UX
Teopus cTpoeHus B3aHMOCBSI3b.
OPraHUYECKUX IIpumensats
coequHeHuit A. M. I0JIO’KEHUS TEOPUU
bytnepoBa, e€ OCHOBHbBIE | CTPOCHHS
MOJIOKEHUS. OpPraHUYECKHUX
CrpykrypHble GopMysbl | BeuiecTB A. M.
ITpenmer OpraHUYECKUX BemlecTB. | byTiieposa s
OpTaHUYecKoi I'omonorus, usomepus. 00BsSICHEHNS
xumun. Teopus Xumuueckas CBs3b B 3aBHCUMOCTH CBOMCTB
11 cTpoeHHs 3 0 0 OpPraHUYECKHX BEIIECTB OT UX
COEMHEHUSX: KPaTHbIE €OCTaBa U CTPOCHHUSI.
OPTaHKHeCkuX CBSI3U, G- U TT-CBA3H. Hcnons3oBath
coenunennii A. M. [IpescraBieHue o XUMHUYECKYIO
bytneposa KiaccuuKaIiu CHUMBOJIMKY ISt
OpPraHMYECKHX BEIIECTB. | COCTaBJICHHUSA
Homenknarypa MOJIEKYJISIDHBIX U
OpPTaHUYECKUX CTPYKTYPHBIX
COEIMHEHU I (pa3BépHyTOii,
(cucremarnueckas) u COKpamiéHHO)
TpUBHAJIbHbIE HA3BAHUS dopmyn
BaXKHEHIIINX OpPraHUYECKHX
IpeJCcTaBUTENEH KJIaCCOB | BELIECTB.

OpPraHn4eCKuX BCILIECTB.
3KCHCpHM€HTaJ’IBHLIG
METOABI U3YUYCHUA

OnpenensiTb BUIBI
XUMHYECKOH CBSI3U
(ogmHApHEIE,
KpaTHBIE) B



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

JeMoHcTpanuu:

O3HaKOMJICHHE C
obpasmamMu
OpraHUYeCKUX BEIIECTB
U MaTepHanaMy Ha ux
OCHOBE;

OTIBITHI 110
MPEBPAIICHHIO
OpPraHn4CCKUX BEIIECTB
IIpyU Harp€BaHun
(rutaBneHwue,
00yrIMBaHuUE U
TOpEHUe).
JlabopaTOpHBIC OMBITHI:

MO/ICITUPOBAHHE
MOJIEKYJI OPraHUYECKHX
BEILIECTB

OpPTaHUYECKHUX
COCAMHCHUSIX.
PackpsiBaTh poib
OpraHUYeCcKON XUMUU
B IIPHPOJIE,
XapaKTepu30BaTh e
3HAYCHHE B KH3HU
4eJI0BeKa,
WILTIOCTPUPOBATH
CBSI3b C APYTUMH
HAYKaMH.

HaGmonats u
OTHCHIBATH
JIEMOHCTPAIIMOHHBIC
OTIBITHI; MPOBOJIUTH U
OTHCHIBATH
J1a00PATOPHBIC OTIBITHI
U MPAKTUYECKHE
paboThI

Hroro no pazneny

Pa3gen 2. Yraesonopoasl

IIpenenbHble
2.1 YTIEBOAOPOABI —
AJIKAHBI

AJTKaHBI: COCTaB U
CTpOEHHUE,
TOMOJIOTHYECKHUH PAII.
MeraH u 3TaH —
npocreiiune
MIPEJCTaBUTENN aIKaHOB:
COCTaB, XUMHUYECKOE
cTpoeHue, pusudeckue u
XUMHYECKHE CBOMCTBA
(peakiuu 3aMereHus 1
TOPEHHs ), HAXOXKACHHE B
pUpoIe, MOTyYeHUE U
MIPUMEHEHNE

59 HenpenenbHbie
' YIIIEBOIOPOJIBL:

AJIKEHBI: COCTaB U
CTpOCHHUE,
TOMOJIOTMYECKHUH psijl.

PackpbiBaTh CMBICI
HU3y4aeMbIX MOHSTHMI
(BBISIBIIATH UX
XapakTepHbIe
MIPHU3HAKH),
YCTaHaBJIHUBATh UX
B3aMMOCBSI3b,
HCI0JIb30BaTh
COOTBETCTBYIOIIINE
TIOHSITHSI TIPU
OIIMCAHHUM COCTAaBA,
CTpOCHHUA U
HIpEeBPALEHUH
OpPraHUYECKHX
COEUHEHUI.

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

8ddc06-ec23-473c-b3d7-
ed82fcaddd02

https://academy-
content.apkpro.ru/lesson/40
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aJIKCHBI, aJIKaqUCHbI,
AJIKUHEI

Apomaruyeckue
YIJIEBOAOPOIBI

OtuneH — npocreimuii
MPEJICTABUTEIh aJIKCHOB:
COCTaB, XUMHYCCKOE
cTpocHue, hu3ndeckue u
XHUMUYECKHE CBOWCTBA
(peakiiu THIPUPOBAHMS,
TaJIOTCHUPOBAHUS,
TUIpATAIHH,

OKHUCIICHHS U
TIOJIMEPH3AIINN )
HaXOXJCHHE B TIPUPO]IE,
MOJyYCHUE U
MPUMEHCHHE.
AnkaaueHbl: OyTaTucH-
1,3 u meTunOyTaaueH-
1,3, xumuyeckoe
CTPOCHUE, PEAKIIHS
TIOJIMEPH3aIIHY,
MpUMEHCHHE (IS
CHHTE3a MPUPOITHOTO U
CHHTETHUYECKOTO
KaydyKa U Pe3HHBI).
AJKHUHBI: COCTaB U
0COOEHHOCTH CTPOCHHS,
TOMOJIOTUUECKHUH psifl.
AnetuieH —
MpocTermuii
MPEJCTABUTEIb AJIKHHOB:
COCTaB, XUMHYECKOE
cTpocHue, Gu3nIecKue u
XUMHYECKIE CBOMCTBA
(peakiuu THIPUPOBAHMUS,
TaJIOTCHUPOBAHUS,
TUIpaTaIlUK TOPECHU),
HaXOXXICHUE B IIPUPO/IE,
MOJIyYCHUE U
MIPUMEHEHNE

ApeHBI: OeH301 1
TOITYOJI, COCTaB,
XHUMHUYECKOE CTPOCHHE
MOJIEKYJI, hu3nueckue u

Hcnonp3oBath
XUMHUUYECKYIO
CHUMBOJIHMKY IS
COCTaBJICHHS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépHYTOH,
COKpAIIEHHON)
bopmyn
OpraHUYECKUX
BCIIIECTB.
VYcraHaBnuBaTh
MIPUHAJIEKHOCTD
BEIIECTB K
OTIPE/ICIICHHOMY
KJ1accy
YIJIEBOAOPOIOB 10
COCTaBY U CTPOCHHIO,
Ha3bIBaTh UX MO
CHUCTEMAaTHYECKOHN
HOMEHKJIATYpE;
MIPUBOJUTH
TPUBUATBHBIE
Ha3BaHUs OTAEIbHBIX
IIpeiCTaBUTENEH
YTIIE€BOIOPOIOB.
OrnpenensiTs BUABI
XHMHYECKOH CBS3U B
MOJIEKYJIax
YIJIEBOAOPO/IOB;
XapaKTepu30BaTh
3aBHCUMOCTD
peaKkurOHHON
CIOCOOHOCTH
YTIE€BOIOPOJIOB OT
KpaTHOCTH
KOBAJICHTHOM CBS3H.
XapakTepu3oBaTh
COCTaB, CTPOEHHUE,
[IpUMEHEHUE,

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

https://academy-
content.apkpro.ru/lesson/d8
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XUMHYECKHE CBOMCTBA
(peakiu
raJoreHHPOBAHHUS U
HUTPOBAHUA),
MOJyYeHHE U
pUMeHeHue. Biusiaue
OeH30I1a Ha OPTaHU3M
yenoBeka. ['eHeTHyeckas
CBSI3b YTJIEBOJOPO/IOB

¢dusnyeckue u
XUMHUYECKHE
CBOWCTBa, BaKHEHIIINE
CHOCOOBI MOTYYSHHUS
TAMTAIHBIX
IpeacTaBUTENEH
Pa3IMIHBIX KIACCOB
YTICBOIOPOIOB
(MeTaHa, 3TaHa,
ATHIICHA, alleTUJICHA,
Oyranuena -1,3,
OcH30I1a, TOTyOJIa).
BrraBiats
TCHETHYECKYIO CBA3D
MEXKTY
YIICBOAOPOAAMH U
MOATBEPKAATh €€
HAJIN4Ke
YpaBHCHHUSIMU
COOTBETCTBYOIINX
XAMHUYICCKHUX PEaKIHi
C UCTIOJIb30BaHUEM

6d7d00-d5b4-491d-aded-

c3ddaldfeefd

24

IIpupoansie
WCTOYHHUKHA
YTIE€BOAOPOAOB U UX
nepepaboTka

CTPYKTYPHBIX
dbopmy.

[MpupoaHbIii Tas. XapakTepH30BaTh https://lesson.edu.ru/04/10

[MonyTHbIC HE(TAHBIE HCTOYHUKH

rassl. Hedtb u €€ YTIEBOIOPOIHOTO

MIPOHCXOXK/ICHHE.
Crioco0b1 epepaboTku
HedTH: meperoxka,
KPEKHUHT (TepMUYECKHH,
KaTaJTUTHYECKUN ).
ITpoxykTsI IEpEpabOTKH
HePTH, X TPUMECHEHHUE B
MIPOMBIIIJICHHOCTH H B
6pITy. KameHHBIH yromns
U IPOJYKTHI €r0
nepepaboTKy.

CBIpBS (HEPTB,
MIPUPOJIHBIN ras,
YTOJIB), CHOCOOBI UX
nepepaboTKH U
MPaKTHYECKOE
NpUMEHEeHHE
MOJTy4aeMbIX
MPOJYKTOB.
Hcnonbe3oBats
€CTECTBEHHO-HaY4HBIE
METO/IbI TIO3HAHUS —
IIPOBEJICHUE,



https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
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OKclepUMeHTaNbHbIE
METObI U3Y4YEHUS
BEIIIECTB U UX
[IPEBPALLEHUM:
JeMoHcTpanuu:
komutekun «Hedte» u
«YTOIIBY;
BHACO(pPArMEeHT
«Bynkanuzanus
PE3UHBI».
JIabopaTOpHBIE OMBITHIL:
Ka4yecTBEHHOE
omnpeieNeHue yriepoaa u
BOJIOpOJia B
OpPTaHUYECKHX
BEIIIECTBAX;
O3HAKOMJIEHHE C
o0pasiaMu miacTMacc,
Kay4dyKOB U PE3HHBI;
MOJICTTMPOBaHNE
MOJIEKYJI YTIIEBOIOPOJOB
"
raJIOreHONPOU3BOIHBIX.
IIpaxTrdyeckue pabOTHI:

Ne 1. Tlomyuenue
STUJIEHA U M3YUEHHE ero
CBOJCTB.

Pacuérnsle 3anaun:
olpeJieNIeHIe
MOJIEKYJISIPHOU
thopmytsl
OpPraHUYECKOTOo
BELIECTBA [10 MAaCCOBBIM
JI0JISIM aTOMOB
XMMHUYECKHX IEMEHTOB;
pacy€Thl 110 YPAaBHEHUIO
XUMUYECKON peakiuu

Ha0moneHue u
oInucaHue
XUMHYECKOTO
SKCIIEPUMEHTA
(;1aboparopHbie
OTIBITHI U
MPaKTHIECKUE
paboTe).

CrnenoBathb npaBUiIaM
Oe3omacHoif paboTH B
71ab0paToOpHu MpH
UCIIOJIb30BaHUH
XUMUYECKOU MOCYIbI
1 000pyIOBaHUS, &
TaKOKe MpaBUIaM
oOpareHus ¢
BEIIECTBAMH B
COOTBETCTBHH C
MHCTPYKIHAMH
BBITIOJTHEHUS
mab0paTOPHBIX
OTIBITOB U
MIPAKTUYECKUX padoT
IO TIOJIyYECHUIO U
N3y4YCHUIO
OpraHUYecKux
BEILIECTB.
[IpencraBnste
Ppe3yNbTaThI
9KCIIEPUMEHTA B
(dopme 3ammcu
YpaBHEHHUH
COOTBETCTBYIOIINX
peakLuii ¥ nenaTh
BBIBOJIbI Ha UX OCHOBE.
[IpoBoauTs
BBIYHUCIICHHS JIJIsI
orpeiesIeHUs!
MOJIEKYJISIPHOM
(dopmymbt
OpPraHu4YecKoro




Hroro no pazgeny

13

BCIICCTBA, 110
YPaBHECHUIO

XUMHUYECKOMH pcakuu.

CaMoCTOSITENBHO
IUITAHUPOBATh U
OCYIIECTBIIATH CBOIO
MIO3HABATEJIBHYIO
JIESITEIILHOCTB;
MIPUHAMATh aKTHBHOE
y4acTue B IpylIoBoOi
yaeOHOH
JIeSITEIbHOCTH

Pasnea 3. Kucjiopoacoaep:xkamue opranudeckue coeiMHeHUs

3.1 Crupter. ®eHon

[IpenensHble
OZIHOATOMHBIE CIIUPTBHIL:
METaHOJI U 3TaHOJI,
XUMHUYECKOE CTPOECHHUE,
(huzngeckue u
XUMHUYECKHE CBOMCTBA
(peakiuu ¢ aKTUBHBIMHU
MeTaJuIaMH,
raJIoreHOBOJIOPOJIAMH,
TOpEHHE), IPUMEHEHHE.
BonoponHnas cBsi3b.
DU3NOIOTUYECKOE
JIECTBUE METAHOJIa U
3TaHoJa Ha OPraHu3M
4eJI0BEKa.
MHOroaTroMHsbl€ CIIUPTHIL:
STHIICHIINKOJIb U
TTTUIEPUH, XUMHUYECKOEe
cTpoeHue, pusudeckue u
XUMHUYECKHE CBOMCTBA
(B3ammogeicTBHIE CO
LIeJIOYHBIMHU METaJUIaMU,
KauecTBEHHas peaklus
Ha MHOTOATOMHbIE

PackpsIBaTh CMBICT
N3y4aeMbIX HOHITHH
(BBISBIIATH UX
XapaKTepHbIE
IIPU3HAKN),
yCTaHaBJIMBaTh UX
B3aUMOCBSI3b,
HCTIOB30BaTh
COOTBETCTBYIOIIHE
TIOHSTHUS TIPH
OIIMCAaHNH COCTaBa,
CTPOCHHS U
MIpeBpALICHUIA
OpraHUYeCcKuX
COEIUHEHUI.
Hcnonbe3oBath
XUMHUUYECKYIO
CHUMBOJTUKY JUJIsI
COCTaBJICHUS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BEpHYTOH,
COKpamiéHHO)
dopmyn

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

39c18b-7440-4b6f-bf84-
c04fad71694f
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3.2

AJbaETruabl.
Kap6oHoBsie
KUCIOTHI. CI0KHBIE

3¢hupHl

CIHPTHI).
DU3NO0IOTHYECKOE
JIEWCTBHE HA OPraHU3M
yejoBeka. [IpuMeHenue
TIIMLEpUHA U
STHJIEHTIIUKOIIS.
®enon. CtpoeHne
MOJIEKYJIBI, (PU3MIECKUE
U XUMHYECKUE CBOICTBA
thenomna. TokcuaHOCTH
(heHoma, ero
(usmonornyeckoe
JIEHCTBUE HA OPraHUu3M
yenoBeka. [Ipumenenue
(dhenoma

Anbneruisl:
dhopmanpaerua u
areTasibIerusl,
XHUMUYECKOE CTPOCHUE,
(huzngeckue u
XUMHYECKIE CBOMCTBA
(peakiuu OKUCIICHHS U
BOCCTAHOBJICHHS,
KaueCTBEHHBIC PEAKIIHH),
MOJy9YCHUE
MIpUMEHEHHE.
OIHOOCHOBHBIE
npeeabHbIe
KapOOHOBBIE KHCIIOTHI:
YKCYCHAasi KUCJIOTa,
XHUMUYECKOE CTPOCHHE,
¢busngeckue u
XHUMUYECKHE CBOWCTBA
(oOmrue cBOMCTBA
KHCJIOT, PeaKius
sTepupHUKannm),
MOJyYCHUE U
MPUMEHEHHE.
CreapuHoBas u
OJICHHOBAS KMUCJIOTHI KaK

OpraHUYeCcKHUX
BEILICCTB.
YcTranaBnuBath
MIPUHA]JIEIKHOCTD
BEIIIECTB K
OTIpe/IeIICHHOMY
KJIaccy IO COCTaBy U
CTPOCHUIO, Ha3HIBATh
HX TI0
CHCTEMAaTHYECKOMN
HOMEHKJIATYpE;
MIPUBOJIUTH
TPUBUATBHBIE
Ha3BaHUS
OTCIIBHBIX
npeacTaBUTeNIeH
KHCIIOPOICOAEpKAIIN
X COeIUHEHUM.
XapakTepu3oBaTh
COCTaB, CTPOCHHE,
MIpUMEHCHNE,
¢dusndeckue u
XUMUYECKHE
CBOICTBa, Ba)KHEUIIINE
CHOCOOBI MOTYYEHUS
TUTTAYHBIX
npeacTaBuTeNIeH
Pa3IUYHBIX KJIACCOB
KHCJIOPOJICOIEPIKAIIN
X COEIMHEHUN
(MeTaHOJNIA, 3TaHOJIA,
TIUIEpUHA, (PEHOI,
(dopmanaeruna,
areTanberuaa,
YKCYCHOMW KHCIIOTHI,
TJIFOKO3BI, CaXapo3bl,
Kpaxmarna,
LIEJUTIOJIO3BI);
BBISIBJISITh
TeHETHYECKYIO CBS3b
MEXy HUIMH U

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

64b319-0ba3-4945-b076-
ch7ae5858b90
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MPE/ICTABUTENHN BBICIIUX
KapOOHOBBIX KUCIIOT.
Mpbu1a Kak COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, UX
Morollee JecTBUE.
CioxHBIE 3QHUPBI KaK
MPOU3BOTHBIC
KapOOHOBBIX KHCJIOT.
I'unponus cinoxHbIX
3¢upoB. JKupsr kak
MPOU3BOJTHBIC
TJIMLEPUHA U BBICIINX
KapOOHOBBIX KUCIIOT.
I'mpponus xupos

3.3

YriaeBoasl

VYrieBobl: COCTaB,
KIraccu(puKaIus
YTIIeBOJOB (MOHO-, IU- U
MOJIACaxXapuIbl).
I'moxo3a — npocreimunit
MOHOCaXapuI:
0COOCHHOCTH CTPOCHUS
MOJIEKYJIBI, (pU3HUECKUe
1 XUMHUYECKUE CBOMCTBA
TTIOKO3BI
(B3aumoencTBHE ¢
runpoxcuaom meau(Il),
OKHCJICHHE aMMHUAaYHBIM
pacTBOpPOM OKCHAA
cepeodpa(l),
BOCCTaHOBIIEHUE,
OpO’KEeHHE TITFOKO3BI),
HaxO0XJICHHE B NIPUPOJIE,
MPUMEHEHHUE TIII0KO3bI,
Omonornyeckas poib B
KU3HECSITETbHOCTH
OpraHM3Ma YeIoBeKa.
®otocunre3. Dpykrosa
KaK H30Mep TITFOKO3HI.

MOATBEPKAATH €€
HaJInyue
yYpaBHCHUSMU
COOTBETCTBYOIIUX
XUMHUYICCKHUX PEaKIHiA
C MCIIOJIb30BaHUEM
CTPYKTYPHBIX
bopmy.

OnuceIBaTh COCTAB,
XUMHYECKOE CTPOCHHE
1 IPUMCHEHUE KUPOB,
XapaKTepU30BaTh UX
3HAYCHUC IJIA
KU3HCACATCIIbHOCTU
OpPTraHU3MOB.
Oco3HaBaTh
OITaCHOCTE
BO3JEHCTBUS HA
JKUBBIC OPTaHU3MBI
OTIpeNIeIeHHBIX
OpPTaHUYECKHUX
BEIECTB, HOSICHATH Ha
MpUMepax CIOCOObI
yMeHI)IHeHI/ISI

U NIPEIOTBPALIEHUS UX
BPEIHOTO
BO3JICHCTBHS HA
OpraHu3M YeJI0BeKa.
Hcnonp30BaTh
€CTECTBEHHO-HAYYHBIC
METO/IBI IIO3HAHMS —
MIPOBE/ICHUE,
HalJIoeHue 1
OITUCAHUE
XUMHUYCCKOI'O
9KCIEPUMEHTA
(;mabopaTopHbIe
OIIBITBI U
NIPaKTUYECKUE
paboThI).

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

9ce43a-deb6-4281-963b-
01d2e212d4d0
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Caxapo3za —
NPe/ICTaBUTEb
JICaXapuioB, THAPOIIN3
caxapo3bl, HAX0XKICHHUE
B IIPHPOJIEC U
MPUMCEHECHHE.

Kpaxwman u nemnronosa
KaK IIPUPO/IHEIE
MOJIMMEPBI: CTPOCHHUE
Kpaxmaina ¥ [eJUTI0NO03bI,
(huzngeckue u
XMMHUYECKHE CBOICTBA
Kpaxmana (THIpOIIH3,
KaueCTBEHHasl peaKius ¢
HOJIOM).
DKCHepUMEHTaTbHbBIE
METO/Ibl H3Y4EHHS
BEILECTB U UX
[IpEBPALLEHUI:

JlabopaTopHbIe OMBITHI:
TOpPEHHE CIIUPTOB,
B3aNMOJEHCTBHUE
TJIMIEpHHA C
runpokcugom meau(1l);
Ka4eCTBEHHbIE PEAKINN
JIBAETHIOB (OKHCIICHHE
aMMHaYHBIM PaCTBOPOM
oKcHJa cepedpa u
rugpokcunom meau(1l));
B3aUMOCHCTBHUE
Kpaxmalia ¢ HOJIOM.
[IpaxkTrdyeckue pabOTHI:
Ne 2. CoiicTBa pacTBopa
YKCYCHOM KHUCIIOTBI.
Pacuérnble 3anaun:
olpeJieNIeHNe
MOJIEKYJISIPHOM

¢hopmytsl

CrnenoBatb npaBuiIaM
Oe3omnacHoil paboTHI B
71ab0paToOpuu Mpu
UCIIOJIb30BaHUH
XUMHUYECKOH MOCyIbI
1 000pyHOBaHUA, a
TaKKe MPaBHIaM
oOpareHus ¢
BEIECTBAMH B
COOTBETCTBHH C
MHCTPYKIHAMH
BBITIOJTHEHHS
71ab0paTOPHBIX
OIIBITOB U
MIPaKTUYECKUX padoT
IO TIOJTyYESHUIO U
U3y4YCHUIO
OpTraHUYECKUX
BEILECTB.
[IpencraBnsaTs
Ppe3yNbTaThI
9KCIIEPUMEHTA B
(dopme 3anucu
YpaBHEHHUI
COOTBETCTBYIOIINX
peakuuii u genatb
BBIBOJIBI Ha UX OCHOBE.
IIpoBoauts
BBIYHCIICHUS /IS
oTIpeIeTIeHUS
MOJIEKYJISIPHOM
bopmyIBI
OpPraHUYecKOro
BEIIECTBA, MO
YpaBHEHHIO
XUMUYECKOW peaKivu.
CaMoCTOSITeThHO
TUIAHUPOBATh U
OCYIIECTBIISITH CBOIO
MO3HABATENIbHYIO




Hroro no pazgeny
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OpPraHUYeCcKOro
BEIIIECTBA 110 MACCOBBIM
JIOJISIM aTOMOB
XMMUYECKUX 3IEMEHTOB
1 1o macce (00beMy)
MPOIYKTOB CTOPAHHUS;
pacd€Thl 10 ypaBHEHUIO
XUMUYECKON peaKkIuu

JIeATEIbHOCTB;
NPUHUMATH aKTHBHOE
y4acTue B rPYIIOBOi
y4eOHOi
JICATEeIbHOCTH

Paspnen 4. AzoTconep:kaiime opranuyeckue coelMHEeHUs

AMUHEL

4.1 AMHHOKHUCIIOTEI.

Benkn

AMUHBI: METHIIAMHUH —
pocTeHIni
MIPEJCTaBUTENh AMHHOB!
COCTaB, XMMHUYECKOE
CTpocHue, pu3ndecKe u
XHUMHUUYECKHE CBOMCTBA
(peaxiu

C KHUCIIOTaMH U TOPEHUS),
HaX0XJICHHUE B IPUPO/IE.
AMMHOKHCIIOTHI KaK
aM(poTepHBIC
OpraHUYecKHe
COEIMHEHUS.
dusnueckne u
XHUMHUUYECKHE CBOMCTBA
aMUHOKHUCIIOT (Ha
MIpUMepe TIUIHUHA).
buonoruueckoe
3HaYEHHE aMHHOKHCIIOT.
CuHTE3 NMENTHIOB.
Benku kak nmpupoiHbIe
nosumepsl. [lepBuunas,
BTOpPUYHAS M TPETHYHAS
CTPYKTYpa OEIIKOB.
XUMHYECKHE CBOMCTBA
OCITKOB: THAPOIIH3,
JIeHaTypaIws,

PackpsIBaTh CMBICT
N3y4aeMbIX HOHITHH
(BBISBIIATH UX
XapakTepHbIe
IIPU3HAKN),
yCTaHaBJIMBaTh UX
B3aUMOCBSI3b,
HCIIOJIb30BaTh
COOTBETCTBYIOIIHE
TIOHSTHUS TIPH
OIIMCAaHNH COCTaBa,
CTPOCHHS U
MIpeBpALICHUIA
OpraHUYeCKuX
COEIMHEHU.
Hcnonb3oBats
XUMHUUYECKYIO
CHUMBOJIUKY JUIS
COCTaBJICHUS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BEpHYTOH,
COKpamiéHHO)
dopmyn
OpraHUYecKuX
BEILIECTB.
OnpenensaTh
MIPUHA/JIE)KHOCTD

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

608a59-4c69-4481-839¢-
9205f201b73e
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Ka4eCTBCHHBIC PEaKIUU
Ha OeNKu.
DKCIIEpUMEHTAIBHEIC
METOJIBI H3Y4YCHUS
BEIIECTB U UX
NpeBpalleHUi:
JemoHcTpanuu:
JIeHaTyparws OeITKOB
TIpY HaTrPEBaHUM;
I[BETHBIC PEAKIINN
0OEJIKOB

BEILIECTB K
ONPEICIICHHOMY
KJIACCy IO COCTaBy U
CTPOEHUIO, Ha3bIBATh
HX 110
CHCTEMAaTHYECKOMN
HOMEHKJIAType;
MIPUBOJIUTH
TpPHUBHAJIHHEIC
Ha3BaHMS OTACITHHBIX
MIpeCTaBUTEICH.
XapaxkTepu3oBaTh
COCTaB, CTPOEHHUE,
MPUMEHEHUE,
¢dusnyeckue u
XUMHUYECKHE
CBOICTBa, Ba)KHEUIIINE
CcrocoOBI OTYYICHUS
THITAIHBIX
mpeacTaBuTeneit
a30Tco/IepIKaIInX
COEIMHEHU I
(MeTmnamMuHa,
[JIMIIMHA, OEJIKOB).
OnuceIBaTh COCTAB,
CTPYKTYPY, OCHOBHBIE
CBOMCTBa OEJIKOB;
MOSICHSITH Ha
puMepax 3HaYCHUE
O€eNIKOB 1A
OpraHH3Ma YeIOBeKa.
Hcnonw3zoBath
€CTECTBEHHO-Hay4YHbIE
METO/IbI IO3HAHUS —
HaOIIOATh U
OIIMCHIBATH
JIEMOHCTPAIMOHHBIN
AKCIIEPUMEHT.
CaMOCTOSTEIIbHO
IJIAHUPOBATH H
OCYUIECTBJIATH CBOIO




M03HABATEIIBHYIO
JIeATEIbHOCTB;
NPUHUMATH aKTHBHOE
y4acTue B rPyIIOBOii
y4eOHOi
JESATEIIBHOCTH

Hroro no pazneny

Paznen 5. B])ICOKOMOJIeKyJIﬂpH])Ie COCAUMHCHUSA

3

ITnacTmaccel.
51

Kayuyxu. Bonokna

OcCHOBHBIE TIOHATHUS
XUMHUH
BBICOKOMOJIEKYJIPHBIX
COEIMHEHUI: MOHOMED,
MOJIUMEp, CTPYKTYPHOE
3BEHO, CTETICHb
MOJTMMEPH3ALIUH,
CpemHssl MOJIEKYJIIpHAs
Mmacca. OCHOBHBIE
METOJIbI CHHTE32
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN —
MOJIMIMEPH3aIH U
MOJIMKOHICHCAITHSL.
IInactmaccel
(monuaTHIEH,
TMOJIUIIPOITUIICH,
TOJIMBUHUIXJIOPHL,
MTOJIMCTHPOIT).
Harypanbublit u
CHUHTETHYECKHE KayTyKH
(OyTagueHOBHIH,
XJIOPOIIPEHOBBIN U
H30TPEHOBBIN).
Bonokna: HaTypanbHble

(XJI0MOK, mWepcTh, MENK),

HNCKYCCTBCHHBIC
(amieTaTHOE BOJIOKHO,
BHCK032),
CHHTETHYECKHE (KarnpoH
Y JIaBCaH).

Buagers nzyyaembiMu
XUMHUYECKHUMHU
TIOHITHIMHU:
PacKpbIBaTh CMBICI
HU3y4aeMbIX MOHATHI U
MIPUMEHSTH 3TH
MOHSATHS IPU
ONMCAHUU COCTaBA U
CTPOEHUS
BBICOKOMOJIEKYJISIPHBI
X OPraHUYECKUX
BEIIECTB, JUIS
00BsCHEHUS
OTJEJbHBIX (HaKTOB U
SIBJICHUH.
Hcnonw3oBath
XUMHUYECKYIO
CHUMBOJIMKY JJIs
COCTAaBJICHUS
CTPYKTYPHBIX (POPMYII
BELLECTB U YPAaBHEHUI
peakuui
TTOJIMMEPHU3AITUH 1
MTOJIMKOHICHCAIIHH.
OnuceIiBaTh COCTAB,
CTpOEHNE, OCHOBHBIE
CBOICTBA Kay4yyKoOB,
Haunbomee
pacnpocTpaHEHHBIX
BHJIOB IJIaCTMacc,
BOJIOKOH; IPUMEHEHHUE

https://lesson.edu.ru/04/10
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

OKcnepuMeHTalIbHbIE
METO/IbI U3Y4CHHS
BEILECTB U UX
IIpeBpallCHUH:
JleMoHCcTpanuu:
03HAKOMJICHHE C
00pa3aMu IpUPOTHBIX
1 HCKYCCTBEHHBIX
BOJIOKOH, IJIaCTMAcCC,
KaydIyKOB

B Pa3IMYHBIX
OoTpacsx.
Hcnonp3oBaTh
€CTECTBEHHO-Hay4YHbIE
METOJIBI IO3HAHMS —
HaOIrOMaTh U
OIMCEHIBATh
JIEMOHCTPALIMOHHBII
3KCIIEPUMEHT




11 KJIACC

Kosmm4ecTBo yacos OCHOBHBIE BHIBI DJIeKTPOHHBIE
Ne HaumeHnoBanue pa3nesnoB u IIporpaMMHOE ACATCJIBHOCTH (uugposbie)
Konrpoabusie IIpakTuyeckne 06 VYAIOIIXCS
n/n TeM NMPOrpaMMmbl Bcero coJiepKaHue pALLS o0paszoBareih
padoThI padoThI
HbI€ pecypchl
Pa3gen 1. TeopeTndeckue 0CHOBBI XUMHH
XUMHYECKUH 7IeMeHT. | PackpbIBaTh CMBICI https://lesson.e
Atom. CocraB atoma, HU3y4aeMbIX MOHATUI du.ru/04/10
M30TOMBL. DNEKTPOHHAsT | (BBIABIATH X
o0oJ0uKa. XapaKTepHbIE
OHepreTH4ecKue MIPU3HAKH),
YPOBHH, IOLYPOBHH. yCTaHaBJINBAaTh X
AToMmHBIE OpOHTaNy, S-, | B3aMMOCBS3b.
p-, d-, f-amemeHTHI. PackpbIBaTh CMBICI
OcobenHoctu HEePUOTUUECKOTO
pactnpeneneHus 3akoHa /1. 1.
3JIEKTPOHOB 11O Menpneneesa u
opOuTansM B aToMax JEMOHCTPHPOBATH €T0
MaJIBIX ¥ OOJBIINX CHCTEMAaTH3NPYIOIILYIO,
TIePHUOOB. OOBSCHUTENBHYIO U
Crpoenne aToMo. OnekTpoHHas MIPOTHOCTUYECKYIO
Hepnomuieckuii 3aK0H 1 KOH(UTypaIys aTOMOB. | (DYHKITHH.
11 Ilepunoguueckas cucrema 3 0 0 Ilepuoauueckuii 3aKoH XapakTepHu3oBaTh

XUMHYCCKHUX 3JIEMCHTOB H

U. MenneneeBa

u [lepuonnueckas
cucTeMa XUMHYECKUX
anemenToB . 1.
Menneneesa. CBsi3b
HEepUOTUUECKOTO 3aKOHA
u [lepuoguueckoit
CHCTEMBI XMMUYECKUX
JJIEMEHTOB C
COBpPEMEHHON Teopueit
CTPOEHUS aTOMOB.
3aKOHOMEPHOCTU
HU3MEHEHHs CBOWUCTB
XAUMHWYECKHX 3IEMEHTOB
u 00pa3yeMbIX IMH
MIPOCTHIX M CIIOKHBIX
BEIIECTB IO TPYIIaM U

JJIEKTPOHHOE CTPOEHHE
ATOMOB XMMHYECKUX
3JIeMeHTOB 1-4
[IEPHOJIOB, UCITOJIb3YS
HOHSTHA S-, P-, d-
DJIEKTPOHHBIE
opOurainmy,
JHEPreTUYECKHE
YPOBHH.

OOBSICHATD
3aKOHOMEPHOCTH
HM3MEHEHHS CBOMCTB
XUMHUYECKUX
5JIEMEHTOB U MX
COCIUHECHUM 110
[IEPHOJIaM U TPYIIam
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1.2

XUMHUYECKUE PeaKkuU

nepuosaM. 3HaUYCHUE
MIEPUOINIECKOTO 3aKOHA
U CUCTEMBI XUMHUYECKUX
anemeHToB J1.1.
MenzeneeBa B pa3BUTUH
HayKH.
OKcIeprMeHTaIbHEIC
METOJIBI H3yICHUS
BEIIECTB M UX
MIPEBPALLECHUI:
JemoHcTpauuu:

Bust Tabmuig
«IIepuonnyeckas
CHUCTEMA XUMHUYCCKUX
anemenToB JI.1.
MengeneeBa»

Knaccudukarus
HEOpraHUYECKHUX
COCIUHCHUM.
Howmenknatypa
HEOPTaHUYECKUX
BEIECTB.
DKcIepuMeHTaIbHEIC
METOJIBI H3yICHUS
BEIIECTB U UX
MpEeBPALLEHUI:
JemoHcTpauuu:
MOJIEIN
KPUCTAITMUECKHUX
peleToK.
PacuérHrle 3amaun:
pacyeTsl ¢
KCIO0JIb30BaHUEM
IOHATHUS «MacCOBast
JI0JIs1 PACTBOPEHHOT'O
BEIIECTBaY»

13

CrtpoeHne BemecTBa.
MHoroo0pa3ue BemecTs

XumMudeckas peakiusi.
Knaccudukanus
XMMHUUYECKHUX PEAKINH B
HEOpraHUYeCcKOH 1

ITepuoauueckoit
cucrems! . 1.
Mengeneesa

PackpeiBaTh cMBbICIT
M3Yy4aeMbIX MOHATUN
(BBLIEISITH UX
XapaKTepHbIE
MPU3HAKN) U
TIPUMEHSTH STH
TTOHATHUS TIPU
OIIMCaHWH COCTaBa U
CTPOCHUS BEIIECTB,
IUTSL OOBACHEHUS
OTJENBHBIX ()aKTOB U
SIBJICHUM.
OnpenensiTb BUIIbI
XUMHUYECKOU CBSI3U
(KOBaJIGHTHOM,
HOHHOH,
METaJUTMIECKOH,
BOJIOPOJIHOW) B
COEJIMHEHUSX; TUII
KpUCTAITUYECKOM
PEETKN KOHKPETHOTO
BELLECTBA.
Onpenenstob
BaJICHTHOCTH M CTETIEHb
OKHUCJICHHUS

https://lesson.e
du.ru/04/10

https://lesson.e
du.ru/04/10
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OpPraHUYECKOH XUMUH.
3aKOH COXpaHEeHUs
MAaccChl BEIECTB; 3aKOH
COXpaHEHHUs U
MIpeBpalleHHs SHEPTUu
TIPU XUMHUIECKHAX
peaxmmsx.
CKOpOCTh peakuuu, ee
3aBHCHMOCTH OT
Ppa3IHYHBIX (PAaKTOPOB.
OOpatuMBbIe peakIu.
Xumuueckoe
paBHOBecue. PakTopsl,
BJIMAIONLINE Ha
COCTOSIHUE
XUMHYECKOTO
paBHoBecus. [TpuHun
Jle Ilatense.
DNEKTPOIUTHYECKAS
JUCCOLIMAITHSL.
CuibHBIC U cralObie
anektponutel. Cpena
BOJIHBIX PACTBOPOB
BEIICCTB: KUCIAa,
HeUTpanbHasil,
IIEeTOYHAS.
Bopoponnsrit
mokazarensb (pH)
pactBopa. Peakmmmn
HOHHOTO OOMEHa B
OpraHuYyecKou U
HEOPTraHUYECKOM1
XMMHH.
OKHCITUTENHHO-
BOCCTAHOBHTEIIbHBIC
peaknuu. [Tonsatue 06
2JIEKTPOJIM3E PACILIaBOB
U PacTBOPOB COJEH.
IIpumenenue
JIEKTPONIH3A.

XUMHYICCKUX
9JIEMEHTOB B
COEIMHEHUSX
Pa3IU4IHOTO COCTaBa.
IIpoBoguts
BBIYUCIICHUS C
HCTIOJIb30BaHUEM
TTOHATHUS «MaccoBast
JIOJISI BEUIeCTBa B
pacTtBope». Bnagets
A3y9aeMBIMU
XUMHYCCKUMU
TOHATHSIMH.
OOBACHSTH
3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU peakinu
OT pa3IUYHBIX
(haxTopoB.
OmnpenemnsaTs XapakTep
CMETICHHUS
XUMHYECKOTO
paBHOBECHS B
3aBUCUMOCTH OT
BHEIITHETO
BO3AEHUCTBHS (PUHIIMIT
Jle llatense).
CocTaBisTh ypaBHEHHUS
peakuuii pa3InyHbIX
THUTIOB; TIOJTHEIEC U
COKpalni€¢HHbIE
YpaBHEHHS peaKIni
HOHHOTO 0OMEHa,
YYUTHIBAs YCIOBUS,
TIPU KOTOPBIX 3TH
peaKkiuu uayT 10
KOHIIa.

Hcnonws3oBaTh
€CTECTBEHHO-HAYTHBIE
METOJIbI TO3HAHUS —
MpOBEJCHHE,
HAOIIOICHUE U




OKcrnepuMeHTaIbHbIC
METO/IbI U3Y4YEHHS
BEIIECTB U UX
MIpeBpaIeHHH:
JeMoHcTpanuu:
pa3noxeHne NepoKCHIa
BOJIOpPOZA B
MIPUCYTCTBUH
KaTaJn3aTopa.
JlabopaTOpHBIE OTIBITHI:
MPOBEJICHUE PEAKIIIN
HOHHOTO OOMEHa;
oIpeieNieHue cpeibl
pacTBOPOB BELIECTB C
TIOMOUIBIO
YHUBEPCAJIbHOTO
UHIUKATOPA.
[TpakTrdaeckue paboOTHI:

Ne 1. Bimustaue
pa3IHYHBIX (PaKTOPOB
Ha CKOPOCTb
XUMHUYECKOW peaKiiu.
PacuérHrle 3amaun:
pacyeTsl 1o
YpaBHEHUSIM
XUMHUYECKUX PeaKluil, B
TOM YHCIIE
TEPMOXUMHUYECKHE
pacuérnl

oIMcaHue
XUMHYECKOTO
JKCIIEpUMEHTA
(IeMOHCTpalMOHHBIE U
71a00paTOPHBIE OTIBITHI,
MIPaKTHICCKHE
paboThl): IO
OTIPENICIICHUIO CPEIBI
BOJHBIX PaCTBOPOB
BEILECTB, pEaKLUH
HMOHHOTO 0OMeEHa,
BJIMAHUIO PA3TIMYHBIX
(haxTOpPOB Ha CKOPOCThH
peaxkuuii.

CrnenoBath IpaBuIaM
MOJIb30BaHUS
XUMHUUYECKOU MOCyA0U
1 1abOPaTOPHBIM
000pyIOBaHUEM.
IIpencraBnsath
pe3yIbTaThI
XUMHYECKOTO
JKCIIEPUMEHTA B
(dhopme 3ammcu
ypaBHEHUU
COOTBETCTBYIOLIUX
peaxkuuii u aenatb
BBIBO/JIbI HA UX OCHOBEC.
IIpoBoauth
BBIYUCIICHUS T10
YpaBHCHHSIM
XUMHYECKUX PEaKITHiA,
B TOM YHCJIC

TEPMOXUMHYECKHE
pacy€Tnl
https://lesson.e
u 13
TOro o Ay du.ru/04/10
Pa3gen 2. Heopranuyeckass XuMus
21 MeTamis: 6 Merasnbl. [Tonoxkenne | PackpbiBaTh CMBICI https://lesson.e

MCTAJIZIOB B

HN3y4acMbIX MIOHATUI
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ITepuoauueckoit
CHCTEME XMMHUYECKUX
JJIEMEHTOB.
OcoOeHHOCTH CTPOCHHUS
9JIEKTPOHHBIX 000JI0UEeK
aTOMOB METAJIJIOB.
Obmrme ¢puznveckne
CBOWCTBA METAJIIOB.
IIpumeHeHne MeTaoB
B OBITY, IpHpOJIE U
TexHHuKe. CraBbl
METaJUIOB.
DNEKTPOXUMHUUECKUIA
AL HANIPSKEHUI
MeTainoB. O6mue
CIOCOOBI TTOTYyYEHUS
MetamnoB. Kopposus
MeTamioB. CriocoOsl
3aIINTHI OT KOPPO3HH.
OO1mas xapakTepuCTHKa
METaJIJIOB TJIaBHBIX
monarpym (IA-rpymma,
ITA-rpymma)
Ilepuoguueckoit
CHCTEMbI XUMHYECKUX
3JIEMEHTOB. ATTIOMHHHUI.
AmdoTepHbie cBoiicTBa
OKCHJIa ¥ THAPOKCHUIA
QTIOMHHHUSL.

OOmmas xapakTepucTHKa
METaJJIOB TIOOOYHBIX
noarpymi (b-rpymm)
Ilepuoguueckoit
CHCTEMBI XUMHYECKUX
JJIEMEHTOB: Me/lb, LINHK,
XpOoM, KeJIe30.
Baxneiinue
COCIMHEHUS METAJIJIOB
(OKCHIBI, THPOKCHIBL,
COJIN).

(BBLIEIATH UX
XapaKTepHbIe
MIPU3HAKH) U
MIPUMEHSTH 3TH
TIOHSTHS IPU
OITMCAHUHU COCTaBa 1
CTPOCHUS BEIIECTB,
U OOBACHEHUS
OTIENBHBIX ()aKTOB U
SIBIICHUH.

OOBSICHATH 00IIHE
3aKOHOMEPHOCTH B
W3MEHEHHUHU CBOMCTB
3JIEMEHTOB — METAJJIOB
U UX COCIMHEHUH C
y4E€TOM CTPOCHHUS UX
aTOMOB H ITIOJIOJKEHHS B
Ilepuoauueckoit
CHCTEME XUMHYECKUX
smemenToB []. U.
Meunneneesa.
XapakTepHu3oBaTh
(onmceiBaTh) 00IIME
XUMHUYECKHE CBOMCTBA
METAJJIOB, UX
Ba)KHEHIIINX
COEIMHEHUH,
MOJITBEPKIAst ATO
OIHCaHHe IpUMEpaMu
ypaBHEHUI
COOTBETCTBYFOIITUX
XUMHUYECKHUX PEaKIIHii;
MPUMEHEHHE METAIIIOB
B Pa3IMYHBIX
00J1acTAX, a TaK¥Ke
HCIIOJIb30BAaHUE X IS
co3IaHus
COBPEMEHHBIX
MaTepHajoB U
TEXHOJIOTHH.




OKcIeprUMeHTalbHbIE
METOJIbI U3y4YECHUS
BEIIECTB U UX
MIpeBpaIeHHH:

JemoHcTpanuu:
KoJuteKus «MeTasl
U CIUIaBBI».
JlabopaTopHBIE OITBITHI:
B3aNUMOJIEHCTBHE
THJPOKCHIA ATTFOMUHUS
C pacTBOPaMH KHUCIIOT U
Imea04ei;
KaueCTBEHHbIE PEaKInu
Ha KaTHOHbBI METAJIJIOB.
[MpakTuyeckue paboOTHI:

Ne 2. Pemenne
SKCIEPUMECHTAIBHBIX
3a71a4 110 TEME
«MeTamib».
PacuérHrle 3a1a4u:
pacdeThl Macchl
(oO0bema, KoMYeCcTBa
BEIIECTBA) MPOIYKTa
peakiuu, ecliv OJTHO U3
BEIIIECTB JaHO B BHJIE
pacTtBopa ¢
onpeAeeHHON
MacCOBOU foJen
PacTBOpPEHHOTO
BeEIIeCTBa

OnwuckIBaTh CIIOCOOBI
3aIUThl METAJUIOB OT
Koppo3uu. PackpriBath
CYIIIHOCTb
OKHCITUTEIBHO-
BOCCTaHOBHTEIIEHBIX
peakuuii NoCpencTBOM
COCTaBIICHUS
3JIEKTPOHHOTO OajaHca
3TUX PEAKLUIL.
[IpoBomuTh peaxmuy,
MOITBEP K TAIOLITHE
XapakTepHbIE CBOMCTBA
W3y4aeMbIX BEUIECTB,
pacrno3HaBaTh
OTBITHBIM IYTEM HOHBI
METaJJIOB,
MIPUCYTCTBYIOIINC B
BOJHBIX PAaCTBOpaX.
Hcnons3oBaTh
€CTECTBEHHO-HAyYHBIC
METOJIBI TIO3HAHUS —
MpOBEJICHHE,
HaOJIO/IeHUE U
OTIMCaHue
XUMHYECKOTO
JKCIIEPUMEHTA
(IeMOHCTpaIMOHHBIE U
nmabopaTOPHBIE OTIBITHI,
MPaKTHICCKHE
paboTel).
IIpencraBnsath
pe3yIbTaThI
XUMHYECKOTO
JKCIIEPUMEHTA B
(dhopme 3ammcu
ypaBHEHUU
COOTBETCTBYIOIIUX
peakiuii 1 1enathb
BBIBOIBI HA UX OCHOBE.




CrnenoBath npaBuiiaM
MOJIb30BAHUS
XUMHUYECKON Mocyaon
1 1abopaTopHEIM
000pyI0BaHUEM.
IIpoBoguth
BBIYHUCIICHUSI 1O
ypaBHEHHSIM
XUMHUYECKUX PEAKLIMN.
CaMocToATeNnbHO
IUIAHUPOBATh U
OCYLIECTBIISITH CBOIO
MI03HABATENLHYIO
JIeSTEILHOCTD;
MNpUHUMAaTh aKTUBHOC
y4acTue B IpyNIoBOi
y4eOHOI NesITeIbHOCTH

2.2

HewmeTramibr

Hemeransr.
Tlonoxxenue
HEMETAJIJIOB B
Ilepuoguueckoit
CUCTEME XUMHUYECKHUX
snmemenToB ..
Menneneesa u
0COOCHHOCTH CTPOCHUS
aToMoB. du3nvecKue
CBOWCTBa HEMETAJIJIOB.
Amnotponust
HEMETaIJIoB (Ha
pUMepe KUCIOPOoa,
cepsbl, pochopa u
yTaeposaa).
XuMHU4eCcKue CBOMCTBA
BaKHEHIIIMX
HEMETAJLJIOB (TaJIOTeHOB,
cephl, a3ota, Gocdopa,
yriaepoja u KPeMHU).
OKcHIbl HEMETAJIJIOB.
Kucnopoaconepxaiue
KUCI0Thl. BogopoaHsie

PackpeiBaTh cMBICIH
M3Yy4aeMbIX MMOHATUN
(BBLIEISITH UX
XapaKTepHbIe
TIPU3HAKH) U
MIPUMEHSTb 3TH
TIOHATHS IPU
ONMCAaHUU COCTaBa U
CTPOEHHUS BEIIECTB,
JUTSL OO BSICHEHUS
OTJAENBHBIX (hAKTOB U
SIBJICHUI.

OOBsICHATD 001THE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB
HEMETAJJIOB U UX
COEJMHEHUI! ¢ y4ETOM
CTPOEHUS UX aTOMOB U
TIOJIOKEHHUSI B
ITepuoauueckoit
CHUCTEME XUMHUUECKHUX
anemenToB 1. U.
Menzeneesa.

https://lesson.e
du.ru/04/10
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COCIMHEHUS
HEMETAJLJIOB.
DKCIepUMEHTAIBHBIC
METO/IbI H3yYCHHUS
BEIIECTB U UX
NIPEBPALLECHUIL:
Jemoncrpanuu:
00pas3Ibl HEMETAIUIOB,
B3aNMOJEUCTBHE MEIU
C a30THOM KHCIOTOMU
paznIu4HON
KOHIICHTpALIUHU.
JlabopaTOpHBIC OTBITHI:
KaueCTBEHHBIE PEAKIIUH
Ha aHUOHBI U KATUOH
aAMMOHMUSL.

[IpakTuueckue
paboTsr:

Ne 3. Pemenne
AKCIEPUMEHTAIBHBIX
3aJ71a4 10 TEME
«Hemeramibi».

Pacuérnrie 3agaun:

pacyeTbl Macchl
BEIlECTBA MIIM 00beMa
ra30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Wik 00beMy
OJ[HOTO M3
YYACTBYIOIIHX B
peakuuy BEUIEeCTB,;
pacyeTsl Macchl
(o6Bema, KoIMUeCTBA
BEIECTBA) MPOTYKTOB
peakiuu, eclii OJTHO U3
BEIIECTB UMEET
TIPUMECH

XapaxkTepHu3oBaTh
(onmceIBaTh) 00IIME
XUMHUYECKHE CBONCTBA
HEMETaJJIOB, UX
BaKHEHIINX
COCIUHCHUH,
TOATBEPXKAAs 3TO
ONMCaHUE IpUMEpPaMHU
ypaBHEHUI
COOTBETCTBYIOILUX
XUMUYECKUX PEAKLH.
XapaxkTepu3oBaTh
BIIUSTHUE HEMETAJJIOB U
WX COETMHEHUI Ha
JKUBbIE OPraHU3MBlI;
OTIMCHIBAThH
MIPUMEHEHHUE B
Pa3IHYHBIX 00NACTIX
MPaKTUYECKOU
JIeSTENbHOCTH
YeJIoBeKa.
IToarBepxaathb
CYIIIECTBOBAHHE
TE€HETUYECKOM CBSI3U
MEXTY
HEOPTaHUYECKUMHU
BEIECTBAMH C
MOMOUIbIO YPaBHEHUI
COOTBETCTBYIOILIUX
XUMHUYECKUX PEaKLIMM.
PackpbIBaTh CyIIHOCTB
OKHUCJIUTENbHO-
BOCCTaHOBUTEJIbHBIX
peakuuii nocpecTBOM
COCTaBIICHUS
3JIEKTPOHHOTO Oaranca
3TUX PEAKLUIL.
IIpoBoauTh peaxuuu,
MOITBEPKTAIOTITHE
XapakTepHbIe CBOMCTBA




2.3

CB43b HEOPTaHUUECKUX U
OpraHUYecKuX BELIeCTB

HeOpI‘aHI/I‘IeCKI/Ie n

OPraHuv4CCKUC KUCIIOTHI.

Heopranunueckue u
OpraHUYecKue
OCHOBaHU4.
AmdoTtepHbie
HEOpPraHUYECKue U
OpraHu4yecKue
COCIUHCHUS.
I'eneTnueckas cBSI3b
HEOPraHUYeCKuX U
OpraHUYECKUX BEILECTB

M3Yy4aecMbIX BEIICCTB,
pacro3HaBaTh
OMBITHBIM TTyTEM
AHVOHBI,
MPHUCYTCTBYOIIUC B
BOJHBIX PAaCTBOpaX.
Hcnonp3oBath
€CTeCTBCHHO-HAyYHBIC
METOJBI TIO3HAHUS —
MIpOBEICHUE,
HaOIIOAEHUE U
OIUCaHKE
XUMHYECKOTO
JKCIICPUMEHTA
(IeMOHCTpaIMOHHBIE U
71a00pATOPHBIC OTIBITHI,
MPaKTUYECKHE
paboTen).
IIpencraBnsath
pe3yIbTaTHI
XUMHYECKOTO
SKCIICPUMEHTA B
(dhopme 3ammcu
ypaBHEHUU
COOTBETCTBYIOIIUX
peaxkuuii u aenatb
BBIBOJIBI Ha UX OCHOBE.
CrnenoBath IpaBuIaM
MTOJTb30BAHUS
XUMHUYECKOU nocyaon
¥ TaOOPaTOPHBIM
000pyIOBaHUEM.
IIpoBonuts
BBIYUCIICHUS 10
YpaBHCHHSIM
XUMHUYECKUX PEaKIUi.
CamMocToATeNbHO
IUTAHUPOBATH U
OCYILECTBIISITH CBOIO
MO3HABATEIILHYIO
JICSITETTbHOCTB;

https://lesson.e
du.ru/04/10
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MIPUHUMATh aKTHBHOE
ydacTHe B TpYNIOBOH
yueOHOH NesaTeIbHOCTH

https://lesson.e

HWroro no paznery 17 du.ru/04/10
Paszgen 3. XuMus ¥ :KM3Hb
Poinb xumun B PackpeiBaTh poiss https://lesson.e
obecrieueHNN XMMUH B PEIICHAN du.ru/04/10
9KOJIOTUYECKOH, SHEPreTUIECKHX,
9HEPreTUIECcKON U CBIPBEBBIX U
MUIIEBON IKOJIOTUUYECKUX
0e30macHoCTH, npobiiem
Pa3BUTUH MEIUIIMHBI. YeJI0BEUEeCTBa,
[onsiTe 0 Hay4YHBIX OIUCHIBATH OCHOBHBIC
METOo/1aX MTO3HAHUS HaIpaBJIeHUsI Pa3BUTHS
BEIIECTB ¥ XUMHUCCKUX | XUMHYECKOW HAYKH U
peaxnuii. TEXHOJIOTHH.
[IpencraBnenns 06 [IpumensaTh npaBuIa
OOMINX HAYIHBIX Oe3omacHoro
TIPUHINTIAX obparteHus ¢
HPOMBIIIJIEHHOTO BEILIECTBAMH,
HOJIyYeHHUS] BAKHEHIIIUX | MCIIOJIb3yEMBIMH B
3.1 XuMUs U )KU3Hb 4 BEIECTB (Ha MpUMepax | IMOBCEIHEBHOM XKHU3HH,

MIPOU3BOJICTBA AMMHAKA,
CEpHOU KUCIOTHI,
METaHOJA).

YenoBek B MUpe
BEIIECTB, MATEPUAIIOB H
XUMHYCCKUX PEAKITHIA:
XUMUS U 3I0POBBEC
YeJIOBEKa; MpaBuiia
HCIOJIb30BaHUS
JIEKapCTBEHHBIX
MpenapaToB; MpaBuia
6e30macHoro
HCIOJIb30BaHUS
MpenapaToB OBITOBOI
XUMUH B IOBCEHEBHOM
>KU3HU. beiTOBas

IpaBujia MMOBEACHUSA B
HeNsiX coepekeHus
3]I0POBBS U
OKpYyXaromien
TIPUPOTHO CPEIIBI;
ITOHUMATh BpeIl
(omacHOCTB)
BO3JICHCTBUS Ha )KHUBEIC
OpTaHU3MBI
OITPEIETICHHBIX
BEILIECTB CMBICII
nokazatens [TJK,
IIOACHSATH

Ha TIpUMepax CrocoObl
YMEHBIIICHUS H
MPEIOTBPALICHHS UX
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HUroro no pazneny

OBIIEE KOJIMYECTBO YACOB
10 ITPOTPAMME

34

XUMHUYECKast
TPaMOTHOCTh

BPETHOTO
BO3AEUCTBHSL.
AHanu3upoBaTh U
KPUTHYECKH OLICHUBATh
nHpOopMalHIo,
CBSI3aHHYIO C
XMMHUYECKIMHU
MIPOIIECCAMH U HX
BIIMSHHEM Ha
COCTOSIHHE
OKpYXKaloIIeH cpepl.
Hcnonb3oBats
MOJIy4EeHHBIE 3HAHUS U
HpEeCTaBICHUS O
cdepax JIeaTeNbHOCTH,
CBA3aHHBIX C HAYKOU U
COBPEMEHHBIMU
TEXHOJIOTHSIMH, KaK
OCHOBY JJIS
OpHEHTAINH B BEIOOpE
cBoel Oymymeit
TIpodecCHOHANBHOM
JeSITeTHHOCTH.
IIpunumars yyactue B
00CyXeHUH podIieM
XUMUYECKOU U
JKOJIOIMYECKOU
HaIpaBJIEHHOCTH,
BBICKa3bIBATh
COOCTBEHHYIO
TIO3HIIHIO MO TIpobiieMe
U IIpeasaraThb
BO3MOJKHBIE ITyTH €€
peleHus




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

Xumus, 10 xnace/ I'abpuensa O.C., Octpoymos U.T'., CiagkoB C.A., AKIIMOHEPHOE OOIIECTBO
«M3natensctBO «IIpocBemenne»,2021 r
Xumus, 11 xnace/ IN'abpuensa O.C., OctpoymoB W.I'., CnagkoB C.A., AKIITMOHEPHOE OOIIECTBO
«M3natensctBO «IIpocBemienue»,2021r.

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

Xumus (6a30BbIiiypoBeHb) .Peanu3zanus oOpa3oBaHus: METOAMYECKOE TOCOOUe A yuuTens /
Kasepuna A. A., [lnuyruna I'.B.; nox pex. .I'. B. [Iuuyrunoii. M. : ®I'BHY «MucTuTyT
cTpareruu pa3putus obpazoBanus PAOy», 2022 81 c.: ui.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/

https://resh. edu.ru/
https://uchi.ru/
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