HNEITAPTAMEHT OBPA30BAHUA AJIMUHUCTPALIN I'OPOAA TOMCKA

MyHuIMnaJbHOe ABTOHOMHOE 0011e00pa3oBaTeibHOE YUpPeKIeHne
cpeanss o0meodpazoBarenbHas mKoaa Ne 27 um. I'.H. Bopommiiosa r. Tomcka

COIrNACOBAHO YTBEPXKOAKO

negarormyeckMm coBeTom Oupektop MAOY COLL Ne 27

MAOQY COLW Ne 27 um. I'.H. Bopowmnnosa r. Tomcka

um. I.H. Bopowmnosa r. Tomcka N.A. MeaBeaesa
MpoTtokon N2 _ oT «__» r. MpukazaNe __ oT«_ » r.

MepggeneBa VpuHa

AnekceesHa

51 noaTBEpX)AAIo ATOT
[OKyMEHT CcBoel
yAoCTOBepsioLLeN NOANNCHI0
2023.12.14

16:00:25
+07'00"

PABOYAS ITPOI'PAMMA

yuebHo2o npeomema Xumus
10 -11 xnacc (6azoswiii yposes)

Cpoxk ocBoenus padoueii nporpammel: 2023-2025 yu. roga

CocraBurens: Tumoxrnna MprHa MuxaiinoBHa, ydauTenb XUMUH

Tomck, 2023 roxg



INOACHUTEJIBHASA 3AIINCKA

Pa6ouas mporpamma mo npeamety «Xumus» 10-11 kmacc MAOY COII Ne 27 um. I'.H. Bopommosa
r. ToMcka cocTaBiieHa B COOTBETCTBHMU CO CIEAYIOUIMMHA OCHOBHBIMH (peiepalbHbIMA HOPMATUBHBIMU U
METOJUYECKUMH IOKYMEHTAMHU:

1. ®enepanbubiM 3ak0HOM OT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii depepannny;

2. [Tpuxazom Munnpocsemenusi Poccun «O6 yTBepxkaeHuu ¢deaepaibHOro rocy1apcTBeHHOro odpa-
30BaTeNIbHOrO CTaHAapTa cpeAaHero odiero odpazoBanus» oT 17 mas 2012 r. Ne 413 (B geiicTByromei
PEIaKIINHN);

3. @enepanpHON 00pa30BATEILHON IPOrpaMMOii cpeTHero o01ero oopazoBanus (B ACHCTBYIOMIEH pe-
JTAKITHH )

4. Ilpukazom Munnpocsemenuss Poccun ot 22.03.2021 Ne 115 «O06 yrBepxkaenuu [lopsnka opranu-
3allMd U OCYILIECTBJICHHsI 00pa30BaTENIbHON NEATEIHLHOCTH MO OCHOBHBIM 0OIIe00pa3oBaTeIbHBIM IPO-
rpamMmam - 00pa3oBaTeIbHBIM POTrPaMMaM HaYaJIbHOTO OOIIET0, OCHOBHOTO OOILEro M CPEeTHEr0 0OIIETo
o0pa3oBaHUs;

5. IlocraHoBnenueM [J1aBHOroO rocyaapCcTBEHHOroO caHuTapHOro Bpada Poccuiickont Penepanuu oT
28.09.2020 Ne 28 «0O06 yrBepxkaeHun canHuTapubix npaBun CII  2.4.3648-20 «CanutapHo-
AMUAEMUOJIOTHYECKUE TPEOOBaHUS K OpraHU3alusM BOCIMTAHUSA U OOY4YEHMsI, OT/AbIXa U 03JJOPOBIICHUS
JeTel 1 MOIOAEKN;

6. [locranoBnenuem ' 1aBHOro rocy1apcTBEHHOIO caHUTapHOro Bpaua Poccuiickoit deneparnuu ot 28
suBaps 2021 r. Ne 2 «O06 yrBepknenun caHuTapubix npasui u HopMm CaunlluH 1.2.3685-21 «'urunenuue-
CKHE HOPMAaTUBbI M TpeOOBaHUS K OOecrneueHuro 0e30macHOCTH M (Wiau) Oe3BpedHOCTH AJIs YelloBeKa
(haKTOpPOB Cpe/ibl OOUTAHUSY;

7. OcHOBHOM 00pa3zoBaTeNbHON MporpaMMoit cpeaHero odmero oopazoBanus MAOY COIL Ne 27 um
[".H. Bopommumnosa. (B AeiCTBYIOLIEH peaaKIiN)

8. [Ipukazom Munnpocseuienust Poccun ot 21.09.2022 Ne 858 «OO0 yTBepkieHuu (penepanbHOro mne-
peuHsl y4eOHUKOB, JOMYIIEHHBIX K MCIOJIb30BAaHUIO MPH PEANH3alUU UMEIOIIUX TOCYJapCTBEHHYIO aK-
KpeIuTalnio 00pa3oBaTeilbHbIX MPOrpaMM Ha4aJbHOI'O OOIIEro, OCHOBHOI'O OOIIEro, CPEeJHEro OOILIero
o0pa3oBaHMsl OpraHU3alUsAMHU, OCYLIECTBISIOIIMMU OOpa30BaTEIbHYIO JESATENIBHOCTh U YCTAaHOBIICHUS
HpeebHOTO CPOKa UCIOIb30BaHUS UCKITIOUEHHBIX YUEOHUKOBY (B JCHCTBYIOLIEH peaKIum);

9. Ilpukazom Munnpocsemenus: Poccun ot 02.08.2022 Ne 653 «O06 yTBepxkaeHUU (eaepalbHOrO Ie-
peuHs 3JEKTPOHHBIX 00pa3oBaTElIbHBIX PECYPCOB, JOMYIIEHHBIX K HCHOJIB30BAHMIO NPU peaN3aLUU
UMEIOLINX TOCY/IapCTBEHHYIO aKKpEIUTAII0 00pa30BaTeIbHbIX MPOrpaMM HA4aJIbHOT'O OOIIEro, OCHOB-
HOro oO1iero, cpeaHero obmero odpazoBanus» (3apeructpupoBaHo B Muntocte Poccun 29.08.2022 Ne
69822);

10. IMTucemom Munnpocseuienus Poccun ot 26 despans 2021 r. Ne 03-205 «O MeToaUUECKUX PEeKo-
MeHAauusIX» (BMecTe ¢ «MeToanuecKuMH peKOMEHAAMSIMU 110 00E€CIeUEeHUI0 BO3MOXHOCTH OCBOEHHUS
OCHOBHBIX 00pa30BaTebHBIX NpOrpaMM oOyyarormumMucs 5—11 K1accoB Mo MHAMBUAYATIEHOMY Y4€OHOMY
IaHy»);

11. IMTucemom Munnpocsenieaus Poccun ot 16.01.2023 Ne 03-68 «O HampaBieHuu HHGOPMAIH»
(Bmecte ¢ «MHpOpManmet o BBeneHHH (eaepalibHbIX OCHOBHBIX 00II€00pa30BaTEIbHBIX TPOTPaMM»);

VYHUBepcaTbHBIMU KOJU(PHUKATOPAMHU pacHpeAeEHHbIX MO KiaccaM MPOBEpsieMbIX TpeOOBaHMM K pe-
3yJabTaTaM OCBOCHHsI OCHOBHOUM 0Opa30BaTEeIbHON MPOTPAMMBI IO YPOBHSAM 00IIIeT0 00pa30BaHUs U dJie-
MEHTOB COJIEpKaHUs MO Y4EOHBIM INpeaMeTaM JUIsl MCIIOJIb30BaHHs B (ellepalbHbIX U PETHOHAIBHBIX
npoueaypax OLEHKH KadecTBa 0Opa3oBaHMsl, OArOTOBIEHHbIE DeepaibHbIM IOCYIapCTBEHHBIM O0JI-
JKETHBIM HAY4YHBIM ydpexxaeHueM «DenepaibHblii HHCTUTYT I1E1arOTMYeCKUX U3MEPEHUI» U pa3MEILEH-
uele Ha caiite https:/fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-okoIlporpamma mo xumuu Ha
YpOBHE cpeHero obiero oopazoBanus pazpadborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne
273-®3 «O6 obOpazoBanuu B Poccuiickoit denepanun», TpeOOBaHU K pe3ynbTaTaM OCBOCHHS (dene-
pasibHO 00pa3oBaTeNbHON MporpaMMbl cpeanero oobmero odpasosanus (POIT COO), npeacraBiaeHHbIX
B DenepaibHOM rocyaapcTBeHHOM oOpazoBarenbHoM cTanaapte COO, ¢ yuérom Konnenmuu npenoa-
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BaHMs yueOHOTo npenMeTra «XuMUsS» B 00pazoBaTelbHBIX opraHu3anusax Poccuiickoit denepamum, pea-
JU3YIOLUIMX OCHOBHBIE 00pa30BaTesIbHbIE IPOrPaMMbl, U OCHOBHBIX MOJOKEHUN «CTpaTeruu pa3BUTHUS
BocnuTanus B Poccuiickoit @denepanuu Ha nepuon a0 2025 roga» (Pacnopsikenue [IpaButenscrtsa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TIOJIXOJTOB K pa3pa0O0TKe MPOrpaMMEbI 0 XUMHH, K OTIPEICIICHUI0 001Iel cTpaTerun o0ydeHus,
BOCIIUTaHMSI U Pa3BUTUA OOy4aroIUXCcs CpeacTBaMU yuyeOHoro npeamera «Xumus» st 10-11 kimaccos
Ha 0a30BOM YpOBHE cocTaBWIM KOHIenTyaibHble nojoxeHuss ®I'OC COO o B3anM00OYyCIOBICHHOCTH
1elnel, coepxanus, pe3yJibTaToB 00y4eHHs U TpeOOBaHUN K YPOBHIO OJIOTOBKH BBIITYCKHUKOB.

Xummuueckoe 00pa3oBaHueE, MOJydyaeMoe BBITYCKHUKaMHU 00I1e00pa30BaTeIbHON OpraHU3aliy, SBIIs-
eTCcs HeOThEMJIEMON YacThl0 UX 00pa30BaHHOCTH. OHO CIIY>KUT 3aBEPIIAOLIMM 3TalloM pealu3alyu Ha
COOTBETCTBYIOILIEM €My 0a30BOM ypOBHE KJIHOYEBBIX ILIEHHOCTEH, MPUCYLIUX LIEIOCTHOM CHUCTEME XUMHU-
YeCcKOro o0pa3oBaHus. DTU LIEHHOCTH KacaroTCs IIO3HAHUS 3aKOHOB IPUPOAbI, (OPMHUPOBAHUS MUPOBO3-
3peHus U o0l KyJIbTyphl UEIOBEKA, a TAK)KE IKOJIOIMUECKH 00OCHOBAaHHOT'O OTHOILLIEHUS K CBOEMY 3]10-
POBBIO M MPUPOAHOM cpene. Peannzyercs xummuueckoe oOpazoBaHue 00yYaIOLIMXCSl HA YPOBHE CPEIHETO
o0uiero oOpa3oBaHus CpeACTBAMHU Y4eOHOTo npeamera «XUMHs», COAEpKAHUE U OCTPOEHUE KOTOPOIo
OIIpeJIeNIEHbl B IPOrpaMMe 110 XUMHUU C YYETOM CrieHU(PHUKN HAYKH XUMUH, €€ 3HaU€HUs B IO3HAHUU TpU-
POIBI M B MaTepPHaJIbHON JKM3HU OOIECTBA, a TAKXKE C YIETOM OOIIMX LeNed M MPHUHIUIIOB, XapaKTepH-
3YIOIIHUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeiHero oouero oopasosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HayK UIpaeT ocoOyro pojb B COBPEMEHHOH IMBUIIM3A-
LIUH, B CO3/IaHUM HOBOW 6a3bl MaTepHaIbHOM KyJabTypbl. OHAa BHOCUT CBOM BKJaJ B ()OPMHUPOBAHUE PaLU-
OHAJILHOTO HAyYHOT'O MBILUIEHHUS, B CO3JaHHE 1IEJIOCTHOTO MPEACTABIEHUS 00 OKPYKAIOIIEM MHUpE KaK O
€/IMHCTBE MPUPOABI U YEJIOBEKa, KOTOpoe (POPMUPYETCS B XUMHUM Ha OCHOBE NOHUMaHMsI BEILECTBEHHOTO
COCTaBa OKPY’KAIOLEro MHUpa, OCO3HAHUS B3aMMOCBSI3U MEKIY CTPOCHHMEM BEIIECTB, UX CBOMCTBAMHU U
BO3MOXHBIMH 00J1aCTSMU IPUMEHEHHSI.

TecHO B3auMOJENCTBYS C IPYTMMH €CTECTBEHHBIMU HAayKaMHU, XUMHUS CTaja HEOThEMJIEMON YacThIO
MHUPOBON KYJIbTYpbl, HEOOXOUMBIM YCIOBHEM YCHELIHOTO TPpyJa M KU3HU KaXKAOTro wieHa oOIIecTBa.
CoBpemeHHast XMMHsI KaK HayKa co3ujaTeNbHas, Kak HayKa BBICOKMX TE€XHOJIOTMH HampaBjieHa Ha pellie-
HHUE I100aJbHBIX NMPOOJIeM YCTOWYMBOIO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPTeTHUECKOM, MuIlle-
BOI1, 9KOJIOrMYECKON 0€30M1aCHOCTH U OXPAHBI 3710POBbSL.

B cootBercTBMM C OOMIKMMHU LENSMU U NPUHLIMIAMHM CPEAHEro o0Iiero o0pa3oBaHUs COJEpKaHUE
npeamerta «Xumusi» (10—11 kmaccsl, 6a30BbIi ypOBEHb W3YUYEHUsI) OPUCHTUPOBAHO MPEUMYIIECTBEHHO HA
OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYarOIUXCs, HEOOXOAUMYIO UM JUIsl BBIpAOOTKM MHMPOBO33PEHUECKUX
OpPUEHTHUPOB, YCIIEUTHOTO BKIIOUYEHHUS B KU3Hb COLMYMA, IPOJOJKEHHSI 00pa30BaHUs B pa3IMYHbIX 00J1a-
CTSIX, HE CBSI3aHHBIX HEMIOCPEICTBEHHO C XUMHEM.

CocraBnsitoliuMHu npeaMeTa «XUMHs» SIBISIFOTCST 6a30Bble Kypchl — «Opranuyeckas xumus» u «006-
1asi ¥ HeOpraHuyeckast XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUsI KOTOPBIX SBIISIOTCS OCHOBBI Oa-
30BOM HayKH: cHCTE€Ma 3HAHUI [0 HEOPraHMYECKON XMMHHM (C BKIIIOUEHUEM 3HAaHHUM U3 O0IIel XUMHUHN) U
opranudeckoil xumun. PopMHUpOBaHUE JAHHOW CUCTEMBI 3HAHUN NIPU U3YYEHHUH MpeIMeTa 00ecreunBaeT
BO3MOXXHOCTh PACCMOTPEHHUS BCETO MHOTOOOpa3usi BEIIECTB Ha OCHOBE OOILIUX MOHATUMN, 3aKOHOB U T€O-
pUN XUMUH.

Crtpykrypa coaepxaHusi KypcoB — «Opranndeckas xumusi» u «OOmiass 1 HeOpraHuyeckass XUMHUS)
chopmMHpoBaHa B MpOrpaMMe 110 XMMUU Ha OCHOBE CUCTEMHOTO M0/IX0/1a K U3y4eHHI0 y4eOHOro MaTepu-
ana u o0ycJoBJIeHa UCTOPUYECKH OOOCHOBAHHBIM PAa3BUTUEM 3HAHHM Ha OMpeneaEHHbIX TEOPETHUECKUX
ypoBHsAX. Tak, B Kypce OpraHM4ecKoil XMMHM BEIECTBA PAaCCMATPUBAIOTCA HAa YPOBHE KIJIACCHYECKOU
TEOPUU CTPOEHUSI OPraHMYECKHX COCIMHEHUH, a TAKXKE Ha YPOBHE CTEPEOXMMUYECKUX M DIIEKTPOHHBIX
IpeCTaBIeHU 0 cTpoeHuH BenlecTB. CBeneHust 00 U3y4aeMbIX B Kypce BEILECTBaX JAIOTCS B pa3BUTHH
— OT YIJIEBOIOPOIOB A0 CJIOKHBIX OMOJIOrMYECKH aKTUBHBIX COeAMHEHUH. B Kypce opraHnueckoi XumMuu
NOJIY4aloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0O0pa3oBaHMs NEpBOHAYAIbHbIC
IPECTABICHNS O XUMHUECKON CBSI3H, KJIACCU()UKALMOHHBIX MTPU3HAKAX BELIECTB, 3aBUCUMOCTU CBOMCTB
BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIUHU.



[Tox HOBBIM yTJIOM 3peHUs B MpeaMeTe «XUMUs» 0a30BOr0 YpOBHS pacCMaTpHUBACTCS W3YYCHHBIN HA
YpOBHE OCHOBHOI'O 00111eT0 00pa3oBaHUs TEOPETUUECKHUI MaTepuail U (aKTOIOTUYECKUE CBEICHUS O Be-
[IeCTBaX M XUMHUYECKOU peakiuu. Tak, B 4acTHOCTH, B Kypce «O0Ias 1 HeopraHudeckass XuMus» o0y-
YaIOIIUMCSI, TPEIOCTABIIAETCS BO3MOKHOCTh OCO3HATh 3HAYEHHUE MEPHOJUUECKOr0 3aKOHa C 001IeTeope-
TUYECKUX M METOJOJOTUYECKHUX MMO3UIINHN, TIIyOKe MOHATh UCTOPHUIESCKOE U3MEHEHHE (PYHKIIHA 3TOTO 3a-
KOHa — OT 000011aro1Ieit 10 00BACHSIONIEH U MPOrHO3UPYIOICH.

Enunas cucrema 3HaHMM O BaXKHEMIIMX BEILECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX U PUMEHEHHH,
a TaKXe O XMMHYECKHUX PEaKIMIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs JAOMOIHAETCS B Kypcax
10 u 11 ky1accoB 3yIeMEHTaMH COACPKaHUSI, UMEIOIIUMH KYJIbTYPOJIOTHYECKUN U MPUKIIATHON XapakTep.
DT 3HaHUS CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XUMUU C APYTUMU HayKaMU, PacKpbIBAIOT €€ pojb
B MO3HABATEIHHOW M MPAKTHUYECKOH JEATEILHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCITUTAHUIO YBAKCHHS K
MPOLIECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTHUECKUX MPUIOKEHUM XUMUU, TIOMOTAIOT BBHITYCKHUKY
OPUEHTUPOBATHCS B OOMICCTBCHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIeMax, CBSI3aHHBIX ¢ XUMHUEH, KpUTHYIC-
CKU OCMBICIMBATh MH(POPMALIMIO ¥ IPUMEHSTH €€ [Tl TONOJHEHHS 3HAHUH, PEIIeHNs WHTEIUIEKTYalbHbIX
Y DKCIIEPUMEHTAIBHBIX MCCIEIOBATENbCKUX 3a7a4. B 11e10M coseprkanre yd4eOHoro npeamera « XuMus»
JAHHOTO YPOBHS M3y4YEHUS! OPUEHTUPOBAHO Ha (OPMUPOBAHKE Y O0YUAIOIIUXCSI MUPOBO33PEHUYECKON OC-
HOBBI JUIsl TOHUMaHUs GUI0CO(CKUX UACH, TAKUX KaK: MaTepUAIbHOE €AMHCTBO HEOPTaHUYECKOTO U Op-
TaHUYECKOr0 MHpa, OOYCIOBIECHHOCTh CBOWMCTB BEIIECTB HMX COCTAaBOM U CTPOCHHEM, MO3HABAEMOCTb
MPUPOJIHBIX SBICHUHA MyTEM DKCIIEPUMEHTA M PEIICHUS MTPOTUBOPEUYHI MEXTy HOBBIMH (DaKTaMH U TE€O-
PETHUYECKUMHU TMPEANOChIIIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUU HKOJIOTUYECKUX MPOOIEM, a TaKKe
po0JIeM COepeKCHHSI SHEPTETUICCKIX PECYPCOB, CHIPhSI, CO3/IaHUS HOBBIX TEXHOJOTHI U MAaTEPHUAJIOB.

B mutane pemienus 3a1a4 BOCOUTAHUS, Pa3BUTHS U COLMATM3ALNN 00YYAOIIUXCS IPUHATHIE IPOTPaM-
MO 10 XUMHUU MOJXOJIbI K OMPEACIICHUIO COACPKAaHUS M TTOCTPOEHUS MpeIMeTa MpeycMaTpuBaroT Gop-
MHUPOBaHHE YHUBEPCAIbHBIX yUEOHBIX NEHCTBUH, UMEIOIMIUX 0a30BOE 3HAYEHHUE ISl Pa3IMYHBIX BUIOB
JeSITENIbHOCTH: pelleHust mpo0sem, Moucka, aHajin3a 1 00padoTku nHGopMauu, HeOOXOIUMBIX AJIs MTPH-
0oOpeTeHHsl OMbITa MPAKTUYECKOW M UCCIIEOBATEIbCKON NEATENbHOCTH, 3aHUMAIOIIEH Ba)XXHOE MECTO B
MO3HAHUM XUMUH.

B npakTuke npenogaBaHus XUMHUHM KaK HAa YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHus, TaK U HA YPOBHE
cpenHero oOiero oOpa3oBaHusl, IPU OMPEIACICHUH COJEPKATEIHHOM XapaKTEPUCTUKH TEIeH M3ydeHUs
mpeaMeTa HalpaBICHHEM MEPBOCTENEHHONW 3HAYMMOCTH TPAJAMIMOHHO MpU3HAETCA (OPMUPOBAHUE OC-
HOB XMMHUYECKON HayKH KakK 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU JEATEILHOCTH Ue-
JIOBEKA M KaK OJIHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. C METOIMUYECKOW TOUKH 3PEHHS] TaKOW MOJ-
XOJ1 K OTIPECIICHHIO TIeJIeH U3yUeHHUsI PeIMETa SBIISIETCS BIOJIHE OTPAaBIaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUs TJIABHBIMU LEISIMH U3YyYeHHUs MpeaMmera «XuMus» Ha 0a30BOM
ypoBHae (10 —11 ki1.) IBISFOTCS:

e (opMHUpOBaHHE CHUCTEMBbl XMMHUYECKUX 3HAHUN KaK BaKHEWIIEH COCTaBISIONIEH eCTECTBEHHO-
HAyYHOW KapTHHBI MHUPA, B OCHOBE KOTOPOH JeKaT KIIIOUeBbIe MOHSITHS, (yHIAaMEHTAIbHBIE 3aKOHBI U
TEOPHH XUMHUHU, OCBOCHUE S3bIKAa HAYKH, YCBOCHHE W MOHUMAHKUE CYIIHOCTH JTIOCTYITHBIX 000OIEHUI MHU-
POBO33PEHUYECKOI0 XapaKkTepa, 03HAKOMJIEHHE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS;

e (opMupoBaHUEe W pa3BUTHE MPEICTABICHUA O HAYYHBIX METOJAX MO3HAHMS BEIIECTB U XUMHYE-
CKHX peakInii, HeOOXOMMBIX sl TPUOOPETEHUSI YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHYE-
CKHX SIBJICHUM, UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKOM U MOBCETHEBHOM JKU3HMU;

®  pa3BUTUE YMEHUU U CIIOCOOOB AESATEIBbHOCTH, CBA3aHHBIX C HAOIIOEHNEM U OOBSICHEHUEM XHUMHU-
YEeCKOTr0 IKCIIEPUMEHTA, COOTIOACHIEM MPaBUII O€30MaCHOTO OOpAIIEHUs C BEIECTBAMHU.

Hapsiny ¢ atuMm, conepraTenbHas XapaKTepUCTHKa IIeJiel M 3aJa4 U3y4eHUs ImpeaMeTra B Imporpamme
M0 XMMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM C HOBBIMU MPUOPUTETAMH B CUCTEME CPEIHETO
obuiero obpazoBanusi. CeroiHa B MpENoJaBaHUU XUMHUH B OOJbIIEH CTENEHU OTHAETCS MPEANOoYTEeHHE
MPAKTUYECKONH KOMIIOHEHTE COJIep:KaHUsl O0yUeHUs, OPUEHTUPOBAHHON Ha MOATOTOBKY BBIMTYCKHHKA 00-
meo0pa3oBaTeIbHON OpraHU3aIlMK, BIIAJCIONIET0 HE Ha0OpOM 3HAHUH, a (PYHKIIMOHAIBHOW TPaMOTHO-



CTBbIO, TO €CTh CIOCOOAMHU M YMEHUSIMH AaKTUBHOTO TOJYYEHHs 3HAaHUH U NMPUMEHEHHS MX B PEalbHOM
AKHU3HU VI PELICHUs IPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM npu U3y4YeHHH TpeaMeTa «XUMHS» JOMHHUPYIOIIee 3HaYCHUE MPUOOPETaloT TaKue
LeJIU U 3a]1a4i, KakK:

ajanTanys o0y4yaromuXcs K yCJIOBUSAM JWHAMHYHO Pa3BHBAIOIIETOCS MUPA, (OPMHUPOBAHUE WHTEI-
JEKTYaJIbHO Pa3BUTON JIMYHOCTHU, TOTOBOM K caMOOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY
IMPUHATUIO T'PAMOTHBIX pemeHHﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyalUAX, CBA3aHHBIX C BCHICCTBAMU U UX
IPUMEHEHUEM;

¢dopmupoBaHue y 00yJarOMNXCS KITIOUEBBIX HABBIKOB (KJIFOUYEBBIX KOMIETCHIUH ), UMEIOIINX YHUBEP-
CaJIbHOE 3HAa4YEeHHE AJIS Pa3IUYHBIX BUIOB AEATEIBHOCTU: PELIeHUs MpobieM, MOMCKa, aHalu3a U odpa-
060TKH MHPOPMALIUHN, HEOOXOAUMBIX JIJIsl IPUOOPETEHUS OTIBITA JESITEIBHOCTH, KOTOPasi 3aHUMAET BaAKHOE
MECTO B TMO3HAHUU XMMHH, a TAKXKE U1 OLEHKU C MO3ULUI IKOJIOTMYecKOoi 0e30I1acCHOCTH XapakTepa
BJIMSIHUSL BEIIECTB M XMMUYECKHX MPOLIECCOB HA OPTaHMU3M YeJIOBEKa U MIPUPOIHYIO CPENy;

pa3BUTHE MO3HABATEJIbHBIX HMHTEPECOB, MHTEIUIEKTYyaJbHBIX U TBOPYECKUX CIHOCOOHOCTEH 00ydaro-
HINXCs: CIIOCOOHOCTH CaMOCTOSITEIBLHO HpI/IO6p6TaTI) HOBBIC 3HAaHHUA 110 XUMHHU B COOTBETCTBHUU C KH3-
HEHHBIMHM TOTPEOHOCTSIMM, MCIIOJb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JIs MOMCKA U
aHaJIn3a y4eOHOM U HayYyHO-TIONYJISIPHON MH(POPMALIUU XUMUYECKOTO COIEP KAHMUS;

(dbopmMHpoBaHUE U pa3BUTHE Yy O0yYarOIIUXCsS ACCOLUMATUBHOIO U JIOTHYECKOTO MBIIUICHUs, Ha0I01a-
TEJIBHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIe OCOOCHHO HEOOXOAMMBI, B YaCTHOCTH, IPU TIAHUPO-
BaHUM U MPOBEJICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAHUE Y O0ydaromuxcs yOexAEHHOCTH B TYMAaHUCTUUYECKOW HANpPABJICHHOCTH XUMHH, €€ BaxK-
HOW POJIM B PEUICHUHU TI00abHBIX MPOOJIEM PALIMOHAIBHOTO MPUPOJIONOIB30BaHMs, IOMIOJHEHHS YHEp-
TeTUYECKUX PECYpCOB M COXPAHEHUS! MPUPOIHOTO PAaBHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OEpeXKHOTO
OTHOILIEHMSI K PUPOJIE U CBOEMY 3/I0POBbBIO, a TAKXKE MPHUOOPETEHHUS OTIbITAa UCTIOIb30BAHUS TOTYYEHHBIX
3HAHUH JJI IPUHATUA TPAMOTHBIX pGHIGHI/Iﬁ B CUTyallUAX, CBA3AHHBIX C XUMHWYCCKUMHU SABJICHUSAMMU.

B y4yeGHOM maHe cpenHero oOuiero oopazoBaHus npeaMeT «XuMuUs» 0a30BOro YpOBHSI BXOJUT B CO-
CTaB MpeAMETHOM 00acTu «EcTeCTBEHHO-HAYUHbBIE TTPEIMETHI».

OO11ee ynco YacoB, OTBEAEHHBIX JUI U3YUYEHUSI XUMUH, Ha 6a30BOM YpOBHE CpeHEro ooiero oopa-
30BaHus, cocTaBisgeT 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca (1 yac B
HEJIETIO).

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

OPTAHNYECKAS XUMUSA

Teopernyeckne 0OCHOBbI OPraHU4eCKO XUMHMHU

HpeJIMeT OpFaHHLIeCKOﬁ XUMHUH: €€ BO3HHMKHOBCHHUEC, PA3BUTHC U 3HAYCHHUEC B MMOJYUYCHUHU HOBBIX BC-
HIECTB U MaTepuanoB. Teopust CTpoeHus opraundeckux coenuHennii A. M. bytneposa, e€ ocHOBHbIE 1O-
noxenusi. CTpyKTypHbIe (OPMYIIbI OPTaHMYECKUX BEIIEeCTB. [ oMoorusi, m3oMepusi. XuMHUYeCKast CBS3b B
OpPTraHUYECKUX COCTMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBS3U.

[IpencraBienue o kiaccUpUKalMU OpraHMYEcKUX BemiecTB. HoMeHkIaTypa opraHu4eckux coeinHe-
HUH (CUCTeMaTU4eCKasi) U TPUBHAIbHBIC HA3BAHUS BAKHEUIIIUX MPEICTABUTENCH KIACCOB OPraHUYECKUX
BEIIIECTB.

DKCTepUMEHTAIbHBIE METOJIbI M3YYEHHUs BEIIECTB U UX IMPEBPAIllEHUI: 03HAKOMJIEHHE C oOpa3lamu
OpraHMYECKHUX BEUIECTB M MaTepHallaMd Ha UX OCHOBE, MOJEIUPOBAHUE MOJIEKYJ OpPraHMYECKHUX Be-
IeCTB, Ha6JIIOI[eHI/Ie " OMMCaHUC NCMOHCTPAIMOHHBIX OIIBITOB I1O0 HNPCBPAICHUIO OPTaHNYCCKUX BCIICCTB
MIpU HarpeBaHuM (IJIaBJIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUH pAll. MeTaH U 3TaH — NpOCTEeUIINE NPEICTaBUTEIN all-
KaHOB: (pM3UYECKHE M XUMUYECKUE CBOMCTBA (peaKIMK 3aMEIIeHUs] U TOPEHUs), HAX0XKICHUE B MPUPOJIC,
MOJTy4YeHUE U IPUMEHEHHE.



AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUHN pAll. DTHIEH U NMPONUIIEH — MPOCTEHIINE IPEICTaBU-
TEJIN JIKEHOB: (U3NYECKHE U XUMUUECKUE CBOMCTBA (PEaKLMU T'MIPUPOBaHUs, FaJIOTeHUPOBAHUS, THAPA-
TalM¥, OKUCIICHUS U MTOJIMMEPU3ALUH ), IIOJyYEHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metunOyraaueH-1,3: cTpoeHre, BaXKHEHIINE XUMHUYECKUE CBOMCTBA (pe-
akuus nonuMepusanun). Ilosyuyenne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOIHYECKUH psil. ALleTUIIeH — pocTeIuii npeacTa-
BUTEIb AJIKWHOB: COCTaB, CTPOCHHE, (PU3NUECKUE U XUMUYECKHE CBOMCTBA (peakluu THAPHUPOBAHUs, Ta-
JIOT€HUPOBAHUs, FMJIPATAL[H, TOPEHUS ), HOJIYyYEHUE U IPUMEHEHHE.

Apensl. benson: cocras, ctpoeHue, GU3NYECKHE U XMMUYECKHE CBOMCTBA (PEaKIMK ralOTeHUPOBAHUS
U HUTPOBAaHMA), NOJYyYEHHE M NPUMEHEHue. Jonyon: cocmas, cmpoenue, pusuueckue u XumudeckKue
ceolicmea (peaxkyuu 2ai02eHUPoSanUs U HUmMpOBaHus), noaydenue u npumererue. TOKCUIHOCTb apeHOB.
['eHeTnyeckas CBSA3b MEXAY YIVIEBOAOPOIAaMU, IPUHAJIEKAIIUMHI K Pa3IMYHbIM KJIaccaM.

[IpupoaHble MCTOUHUKHU yriieBoopooB. [IpupoaHbiii Ta3 u nomytHeie HeQTsIHBIE Ta3bl. HedTh u €&
npoucxoxaenue. CriocoObl nepepadoTky HeTU: MeperoHka, KPeKUHT (TEPMUUYECKHM, KaTaJIUTUYECKU),
nuponu3. [IpoxykTsl nmepepaboTku HEPTH, UX TPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITY. KaMeHHbIH
yroJib U MIPOAYKTHI €0 nepepaboTKHu.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX IMPEBPALLEHUI: 03HAKOMJIEHHE C oOpa3Lamu
IUIaCTMACC, Kay4yKOB U pe3uHbl, Koyuiekiuuu «Hedtb» 1 «Yromaby, MOAEIMpOBaHUE MOJIEKYI YIIIEBOAO-
POZIOB U TajOreHONPOU3BOIHBIX, IPOBEACHUE MPAKTUYECKON pabOThl: MOJYyYEHUE ITHIIEHA U U3y4eHUE
€ro CBOMCTB.

Pacuérnble 3anaum.

Bbruucienus no ypaBHEHUIO XMMHMUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO Bellle-
CTBa WJIM MPOJYKTa PeaKLUy M0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OAHOIO M3 MCXOJHBIX BEIIECTB
WIN TIPOTYKTOB PEAKIINN).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[TpenenbHbIe OJTHOATOMHBIE CIUPTHI. METaHOJ M 3TaHOJ: CTPOCHHE, (PU3NYECKHE U XUMUUECKUE CBOM-
CTBa (peakIMM C aKTUBHBIMU METaJlJIaMH, TaJIoOr€HOBOJIOPOAAMHU, TOpPEHKE), TpUMeHeHne. Bogopoaneie
CBSI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. J[elicTBHE METaHOJa U ATaHOJIa Ha OPTraHU3M Y€JI0BEKa.

MHoroaTtoMHbl€ CIUPTHI. DTUIEHIIMKOb U TJIMUEPUH: CTPOEHUE, GU3NYECKUE U XUMUYECKUE CBOM-
CTBa (B3aMMOJEHUCTBUE CO ILEIOYHBIMUA METalJIaMH, KaueCTBEHHAs! peakIysi HA MHOTOATOMHBIE CIIUPTBHI).
[evictBre Ha oprann3m 4denoBeka. [I[puMeHeHne rineprHa U TUIIEHTJIAKOJIS.

®deHouI: cTpoeHHE MOJIEKYJIbl, (U3NYEeCKHe U XUMuUeckue cBoiicTBa. TokcuunocTs (heHomna. [Ipumene-
Hue QeHoa.

Anbrerunsl U kemonsl. PopMabAETHl, alleTAIbICTHA: CTPOCHHE, (PU3UUECKUE U XUMHUYECKUE CBOM-
CTBa (peaKkLUy OKUCIIEHUSI U BOCCTAHOBJIEHNUS, KAUECTBEHHbIE PEAKIIH ), OITYyYeHHE U IPUMEHEHHE.

OHOOCHOBHBIE Mpe/elibHble KapOOHOBBIE KUCIOTHI. MypaBbHHAss U YKCYCHas KHUCJIOTBI: CTPOEHHUE,
dusnyeckne U XMMHYECKHE CBOMCTBA (CBOWCTBA, 00IIME Ui Kilacca KUCIOT, peakuus dTepu(UKaIim),
nojy4yeHue U npuMeHenue. CTeapuHoOBasi U OJEMHOBAsk KUCIOTHI KaK MPEeACTaBUTEIHN BBICIIUX KapOOHO-
BBIX KHCIIOT. MbljIa KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, X MOIOIIIEE JAeCTBHE.

Crnoxnble 3(Upbl KaK MTPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['Maposnu3 cnoxxHbIX 3¢upoB. XKupsl. ['ua-
posn3 xkupoB. [Ipumenenne xupos. bruosornueckas poib )KUPOB.

VYraeBoasl: cocTaB, KiacCU(UKalUs yriieBOJ0B (MOHO-, TU- U TOJHMcaxapuabl). [ mroko3a — npocreii-
MM MOHOCaxapuJ: 0OCOOEHHOCTH CTPOCHUSI MOJIEKYJIbI, (U3NUECKUEe U XMMHUYECKHE CBOMCTBa (B3auMo-
neiictBue ¢ ruapokcuaom meau(ll), okucienne ammMuadyHbIM pacTBopoM okcuna cepedpa(l), BoccraHOB-
JeHue, Opo’KEeHHUE TIII0KO3bl), HAX0XKJIEHUE B IPUPOJE, IPUMEHEHHE, Oronorndeckas posib. GOTOCHHTES.
®pyKTO3a KaK U30Mep IIIFOKO3BI.

Kpaxman u nemntosno3a Kak IpupoaHsle nonuMepsl. CTpoeHue Kpaxmaila U Hesnunoa03sl. dusnueckne
Y XUMHUYECKHE CBOWCTBA Kpaxmaja (THAPOJIN3, KAUECTBEHHAS pEaKLUs C HOJIOM).

OKcIepUMEHTAIbHbIE METO/bl MU3Y4YEHHUS BEUIECTB M MX NPEBPAIICHUI: MpOBeIeHUE, HAOMIOIEHHE U
ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAUYECTBEHHBIE PEAKIIMN OJHOATOMHBIX CIIUp-
TOB (OKHCIeHHE dTaHona okcuaoM meau(ll)), MHOroaToMHBIX CIUPTOB (B3aUMOJCHCTBUE TIUIEPUHA C




runpokcugom meau(ll)), anpaernioB (OKUCIEHHE aMMHAaYHBIM pacTBOpoM okcuaa cepedpa(l) u rumpok-
cugom menu(ll), B3auMozeiicTBue Kpaxmajia C MOJIOM), MPOBEJACHUE MPAKTUUECKOW pabOTHhI: CBOMCTBA
pacTBOpa YKCYCHOM KHCJIOTBI.

PacuérHble 3anaun.

Bbruucnenus mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO Bellle-
CTBa WJIN MPOJYKTa peaKkl1K M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJHBIX BEILECTB
WIH [IPOJYKTOB PEAKIIUN).

A3oTcozeprkalie OpraHu4eckie COeIMHEHUS.

AMUHOKHCIIOTHI Kak aM(pOTEpHbIE OpraHuvecKkrue coeanHeHus. OU3nUecKne U XMMUYECKHE CBOWCTBA
aMHHOKUCIIOT (Ha puMepe INuIuHa). buonornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTu sl

benku kak mpupoHbBIE BBICOKOMOJIEKYJISIpHBIE cOoelMHEHUs. llepBuuHas, BTOpUYHAs U TpETUYHAas
CTpYKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEJIKOB: I'MJIPOJIN3, ACHATYpalLUs, KAUECTBEHHbIEC pEaKIMK1 Ha
OenKu.

OKcrepuMEeHTalbHbIe METO/Ibl U3YUYEHUS BELIECTB U UX IpEeBpallleHHi: HabI0eHne U ONUCaHue Je-
MOHCTPAIIMOHHBIX OMBITOB: JACHATYpalus OCIKOB IPH HarpEeBaHHUH, IIBETHBIC PEAKIIUU OEIKOB.

BbicokOMoO/IeKy ISIPHBIC COCAUHEHUS

OcHOBHbBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, CTENEHb NOJUMEPU3ALNY, CPENHAS MOJIEKyJIIsIpHas Macca. OCHOBHBIE METO/bI CHHTE3a BHICOKOMO-
JEKYJISPHBIX COEAMHEHUN — MOJIMMEPU3ALINS U TOJUKOHIEHC AL

OKcrepUMEeHTaIbHbIE METO/Ibl M3YUYEHHUS BEUIECTB M UX MPEBpPALICHUN: 03HAKOMJICHHE ¢ 00pa3Lamu
IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4yKOB.

MexXnpeamMeTHbIE CBS3H.

Peanu3zanus MeXIpeIMeTHBIX CBsI3€d NMPH W3YYEHUH OpraHuyYecKoil xumuu B 10 Kilacce ocyliecTBiis-
eTcs uepe3 HCIMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYyUYHBIX MOHSATHH, Tak M MOHATHH, SBISIOLIMXCS
CUCTEMHBIMU JIJISl OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTecTBEHHO-HAYUHbIE MOHATHUSA: SIBJICHUE, HAyYHbIN (AKT, TUIIOTE3a, 3aKOH, TEOPUs, aHAJIH3,
CUHTE3, KIaccu(uKaIus, nepuoJu4HOCTb, HaOII0IeHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEJINPOBAHHUE.

®dusnka: MaTepus, SJHEPIUs, Macca, aToM, JJIEKTPOH, MOJIEKYJIA, SHEPIETUUYECKUI yPOBEHb, BELIECTBO,
TeN0, 00bEM, arperaTHOE COCTOSIHUE BELIECTBa, (PU3NUECKHE BETUYUHBI U €MHULIBI UX U3MEPEHUS.

Buonorus: knerka, opranusm, 6uocdepa, 0OMEH BEIIECTB B OpraHu3Me, (POTOCUHTE3, OMOJIOTHUECKH
aKTUBHBIC BeliecTBa (O€IKU, YTrIeBOAbL, KUPHI, PEPMEHTHI).

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: MuIEeBble MPOJIYKThl, OCHOBbI PAllMOHAIBLHOTO MHUTAHHUS, MOIOIIME CPEJCTBA, JIeKap-
CTBEHHBIE U KOCMETUUYECKHE IIPENapaThl, MaTepHallbl U3 UCKYCCTBEHHBIX 1 CHHTETUYECKUX BOJIOKOH.

11 KUIIACC

OBUIIAS U HEOPTAHUYECKASA XUMUS

TeopeTnyeckue 0CHOBbI XUMHHU

XUMUYEeCKUN dIeMeHT. ATOM. Sapo aroma, W30TOMBL. DIEKTPOHHAs 00O0JOYKa. DHEpreTHYeCKue
YPOBHH, TIOJYPOBHU. ATOMHBIE OpOHTaNH, S-, P-, d- ameMeHThl. OCOOCHHOCTH PACIIPEACIICHHS 3JIEKTPO-
HOB I10 OpOUTANISIM B aTOMaXxX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DNEKTPOHHAS KOH(UTYpAITHs aTo-
MOB.

[Tepuoanueckuii 3axon u [lepuoguueckas cucrema xumuueckux snemeHToB . . Menneneea. CBsizb
MepUoaNYEcKoro 3akoHa u Ilepuoandeckoi cuctembl xumuueckux anemeHToB J[. M. Menaeneesa ¢ co-
BPEMEHHOM T€OpHEHl CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U
00pazyeMbIX UMHU MPOCTHIX M CIOXKHBIX BEIIECTB IO TPYyMIaM W MEepHuoaaM. 3HAYCHUE MEePUOTUUSCKOTO
3aKOHA B Pa3BUTUH HAYKH.

Crtpoenue BemniecTBa. XUMHUYECKasl CBA3b. BUIbI XUMHUYECKON CBSI3M (KOBAJICHTHAS HETIOJSIPHAS U T10-
JspHAs, WOHHASI, MeTajuTndeckas). MexaHu3mMbl 00pa30BaHUsI KOBAJICHTHON XUMUYECKOU CBSI3U (OOMEH-



HBI U JOHOPHO-aKLENTOPHBIN). BogoponHas cBsaA3b. BanenTHOCTE. DnekTpooTpuniatenbHocTh. CTeneHb
OKkucJeHUs. FIOHBI: KATHOHBI ¥ aHUOHBI.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMs. 3aKOH IOCTOSIHCTBA COCTaBa BELIECTBA.
THUIBI KPUCTAIIMYECKHUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIIA KPUCTAJUNINYECKON PEIIETKH.

[TonsaTHe 0 nucnepcHbIX cucTeMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOPBI. MaccoBas 10JI BELIECTBA B
pacTBope.

Knaccudukanus Heoprannueckux coequHennii. Homenkiiatypa Heopranndeckux BemecTs. [ eneruye-
CKasl CBA3b HEOPIaHMYECKUX BELIECTB, IPUHAMIEKAINUX K PA3IUYHBIM KJIACCaM.

Xumnueckas peakuus. Kiaccuukanus XMMUYECKHX peakiyil B HEOPTaHWYECKOH M OpraHnvecKOi
XUMHH. 3aKOH COXPAaHEHHUS MAacChl BEIECTB, 3aKOH COXPAHECHHs U NPEBPALICHUS YHEPIUU NPU XUMHYE-
CKMX pEaKLMsIX.

CkopocTb peakuuu, €€ 3aBUCUMOCTb OT Pa3IU4HBIX (pakTopoB. OOpaTHMble peakiuu. XUMHUYECKOe
paBHOBecHe. DaKTOPBI, BIHSIOLIME HA COCTOSTHUE XUMUYeCKoro pasHoBecus. [Ipunnun Jle larense.

OnexTponuTnyeckas aucconuanus. CuibHble U ciadble 1eKTpoiauThl. Cpesla BOAHBIX PacTBOPOB Be-
LIECTB: KMCJIasl, HEUTpabHas, IIeJIOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUY.

OKCepuMEHTAJIbHBIE METO/Ibl U3YUEHMSI BEIIECTB U MX MPEBPALECHUI: AeMoHCTpanus Tadnun «llepu-
olMYecKas cucreMa xumudeckux emeHToB Jl. Y. MenneneeBay, n3ydyeHue Moaeneil KpUCTAINIMYECKUX
peiéroK, HaOII0AEHUE U ONIMCaHUE JEMOHCTPALIMOHHBIX U J1a00paTOPHBIX OIBITOB (pa3oKEeHUE MEPOK-
CUJa BOJOpPOJA B IPHUCYTCTBMM KaTalu3aTopa, OIpPENEICHHE CpPeAbl PaCTBOPOB BELIECTB C IOMOUIbIO
YHHMBEPCATBHOIO MHAWKATOPA, pEaKlM¥ MOHHOTO OOMEHa), MPOBEACHUE MPAKTUYECKON paboThl «Bnus-
HUE Pa3InYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKLIum».

Pacuérnrie 3amaun.

Pacuérsl 110 ypaBHEHUAM XMMHUYECKUX PEAKLIM, B TOM YHCIIE TEPMOXUMHUYECKUE PACUYETHI, PACYETHI C
WCITOJIb30BAaHNEM ITOHATHUS «MAcCOBasl JOJIs BEIIECTBAY.

Heopranuyeckasi Xumus

Hemeramnsl. Ilonoxenune HemeramioB B I[lepmomgmueckoil cucreme xumuueckux snemeHToB [[. M.
MeHieneeBa 1 OCOOEHHOCTH CTPOEHUS aTOMOB. dDU3HUECKUE CBOWCTBA HEMETANIOB. AJUIOTPONHS HEMe-
TaJUIOB (HA IPUMEPE KUCIOPOoaa, cephl, hochopa u yriiepoaa).

XUMHUECKHE CBOMCTBAa Ba)KHEHIIMX HEMETAUIOB (TaJOreHoB, cepbl, a3oTa, (ocdopa, yriepoaa u
KPEMHHUS) U UX COEAMHEHUH (OKCHUJIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COETMHEHUI).

IIpuMeHeHre Ba)XKHEUIINX HEMETAJUIOB U UX COCUHEHUN.

Mertamibl. [Tonoxenne meramnoB B [lepuonnueckon cucreme xumuyeckux snemeHToB . M. Menne-
neeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0ueK aToMOB MeTayuioB. O0mue (uznyeckue CBOM-
cTBa MeTauIoB. CIuIaBbl METAJIOB. DIEKTPOXUMHUUYECKHM PsAJT HAIIPSKEHUH METAJIOB.

XVMHUYECKHE CBOWCTBA BaXXHEHUIINX METANIOB (HATPH, Kalui, KalblUi, MarHUH, aTlOMUHUH, [IUHK,
XPOM, KeJe30, MEJIb) U UX COCTUHEHUMN.

O6ume cocoObl mosyyeHust MeTayuioB. [IpuMeHeHne MeTallIoB B ObITY M TEXHUKE.

OKCIEpUMEHTAIbHBIE METO/IBI U3YUEHUS BEIIECTB U UX MPEBPALICHUI: N3yYE€HHE KOJUTEKIUN «Mertai-
JBl M CIUIaBBI», 00Pa3lloB HEMETAIUIOB, PEIIEHNE 3KCIIEPUMEHTABHBIX 3a/1a4, HaOII0IeHuEe U ONHCaHHUe
JEMOHCTPALIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aMMOJEHCTBHE THAPOKCUAA ATIOMUHUS C PACTBOPAMHU
KHCJIOT U I1IEJI0Yel, KaUeCTBEHHBIE PEAKIIUN Ha KATHOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuérsl Macchl BemecTBa Wi 00bEMa ra30B 10 U3BECTHOMY KOJMYECTBY BEILIECTBA, MACCE WIH 00b-
€My OJHOrO M3 YYacTBYIOIIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IIPOJIYKTOB PEAKLIMU, €CIIU OJHO U3 BEILIECTB UMEET IIPUMECH.

XuMHuS U )KU3Hb

Posb xumMun B obecrieueHUM 3KOJIOTMYECKON, SJHEPreTHUECKONW U MUIEBOM 0€30MacHOCTH, pa3BUTUU
MeaunMHbL. [[oHATHE 0 HAyYHBIX METOAAX NO3HAHMS BEIECTB U XUMUYECKUX PEaKIU.

[IpencraBnenus 00 0OMKX HAYYHBIX MPUHLIMIIAX TPOMBIIIJICHHOTO MOJyYSHHS BaKHEUIITNX BEILIECTB.



UenoBek B MUpPE BELIECTB U MATEPUAJIOB: BaXKHEHIIINE CTPOUTEIbHBIE MaTepUaIbl, KOHCTPYKIIHOHHbBIE
MaTepHualbl, KpaCKH, CTEKJI0, KepaMHUKa, MaTEpHAJIbI IS 3JIEKTPOHUKH, HAHOMATEpHUaJlbl, OpraHU4YECKUE U
MUHEpalIbHbIE YA0OPEHUSI.

XuMHS U 370pOBbE YeNIOBEKa: MpaBUiia MCIIOJIb30BAHUS JIEKAPCTBEHHBIX IpenapaToB, MpaBuia 0e3-
OITACHOTO MCTOIh30BaHUS MPENapaToB OBITOBON XMMHUHU B TTIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeIMETHBIX CBS3€H NMpH M3ydeHHH OoOuIel U HeopraHudeckoil xumuu B 11 kimacce
OCYIIIECTBIISIETCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATUHN, TaK U MOHATUH, SB-
JISFOIIUXCSL CUCTEMHBIMU IS OTAENIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mre ecTecTBEHHO-HAYyYHbIE MOHSATHS: HAy4HbIN (DaKT, rHIOTEe3a, 3aKOH, TEOPHS, aHAIHU3, CUHTE3,
KJaccu(uKaus, epuoANIHOCTb, HAOII0IeHUE, SKCIEPUMEHT, MOJCITUPOBaHNE, H3MEPEHHE, SIBICHUE.

®du3nka: Marepusi, SHEPIus, Macca, aToM, AJIEKTPOH, IMPOTOH, HEUTPOH, UOH, U30TOI, PAJIUOAKTHB-
HOCTb, MOJIEKYJIa, JHEPIe€TUYECKUN YPOBEHb, BELIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHUE BEIECTBA,
busnyecKkue BEIUYUHBI U €IMHULIBI KX U3MEPEHHUSI, CKOPOCTb.

Buonorus: kierka, opranu3M, SKOCUCTeMa, Onocdepa, MaKpo- ¥ MUKPOIJIEMEHTHI, BATAMHHBI, 00OMEH
BEILECTB B OPraHU3ME.

I'eorpadusi: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOTIAEMBIE, TOILUINBO, PECYPCHI.

TexHomorust: XMMU4ecKasl MPOMBIIIJIEHHOCTh, METAJUTYPIHsl, IPOU3BOACTBO CTPOUTEIbHBIX MaTepua-
JIOB, CEJIbCKOXO3SIICTBEHHOE MPOU3BOJICTBO, MHUIIEBAs MPOMBIIIJIEHHOCTD, (hapMalleBTUYECKast MPOMBIIII-
JIEHHOCTb, MPOU3BOJCTBO KOCMETUYECKUX IPEnaparoB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX MaTepUasoB,
AJIEKTPOHHAS POMBINLIIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA BA30-
BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOEHUS O0YYaIOUIMMUCS MPOTPaMM Cpeli-
Hero o01miero oOpa3oBaHus (JIMYHOCTHBIM, METANpEAMETHBIM M MpeaMeTHbIM). HayuHo-meTonuueckoun
OCHOBOM ISl pa3pabOTKH MJIAaHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOrpaMM CpeAHero oOIiero oopasopa-
HUS SIBJIAETCS CUCTEMHO-IESITEIbHOCTHBIN MTOIXO/I.

B coorBeTcTBUM € CHUCTEMHO-AECATEIBHOCTHBIM IMOJAXOJAOM B CTPYKTYPE JIMYHOCTHBIX PE3yJIbTAaTOB
OCBOEHUS IpeaMmeTa «XUMUsS» Ha YpOBHE CpelHEro oOuiero oOpa3oBaHUs BbIIEICHBI CIEIYIOIIHUE CO-
CTaBJISIOLINE:

OCO3HaHWE O00YJAIONTUMHUCS POCCHUHUCKOW TPaKIaHCKOW HJACHTHYHOCTH — TOTOBHOCTH K CaMOpa3BH-
THUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEAEIICHUIO;

HaJIM4He MOTHUBAITUHU K 00YUIEHUIO;

I[eJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX yOEXKJICHUN IMYHOCTH HA OCHOBE KJIFOUYEBBIX IIEHHOCTEU U
HMCTOPUYECKUX TPAAUIINI 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIMXCS PYKOBOACTBOBATHCS B CBOEH JNEATEIHHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMH, MPUCYIIIUMH TIEJIOCTHON CHCTEME XMMHYECKOTO 00pa30BaHus,

HAJIMYUE TIPABOCO3HAHUS IKOJIOTUYECKOU KYIbTYPBI U CIIOCOOHOCTH CTAaBUTH €M U CTPOUTH KUZHEH-
HBIE TIJIAHBI.

JIM4HOCTHBIE PE3yAbTaThl OCBOSHUS MpeaMeTa « XUMUs» JOCTUTAIOTCA B €IUHCTBE yUeOHOU M BOCIIH-
TaTEJIbHON JIESITEIbHOCTA B COOTBETCTBUM C TYMaHUCTHYECKUMH, COLIMOKYJIBTYPHBIMH, TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH U UJ€aJIaMH POCCUUCKOTO TPaKIAHCKOTO OO0IIeCTBa, MPUHSATHIMU B OOIIIe-
CTBE HOPMAaMHM U IpaBUJIAMH MOBEICHHS, CIOCOOCTBYIOIIMMU MPOIIECCaM CaMOIIO3HAHHUS, CaMOPa3BUTHUS
¥ HPABCTBEHHOTO CTAHOBJICHUS IMYHOCTH O0YJarOIIHXCSI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpenMeTa «XUMHUS» OTpa)karoT c(hOpMHUPOBAHHOCTH OIbITAa MO-
3HABATENFHOW M TPAKTHYECKON AESATENLHOCTH OOYYaIOUIMXCS MO0 peaM3aliy TMPUHSATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHUCJIE B YACTHU:



1) rpamIaHCKOr0 BOCIUTAHMS:

OCO3HaHUA O0YYarONIMMHCS CBOMX KOHCTUTYLHMOHHBIX MpPaB M OOS3aHHOCTEH, YBa)KCHHUS K 3aKOHY U
MIPABOIIOPSIKY;

MPEJICTABICHUS O COLUAIBHBIX HOPMAaX M MPaBUIaX MEKIUYHOCTHBIX OTHOLICHHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH MPHU CO3JAHUH Y4EOHBIX MPOCKTOB, PEIICHUH
yueOHBIX ¥ MO3HABATEIbHBIX 33/1a4, BHITOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh U MMPUHUMATh MOTUBBI, HAMEPEHHSI, JIOTUKY U apTyMEHTHI JPYTHUX MPH aHAH-
3€ Pa3IMYHBIX BUIOB yUeOHOM NesATENIbHOCTH;

2) NaTPMOTHYECKOT0 BOCITUTAHMS !

[EHHOCTHOTO OTHOIIEHUS K UCTOPHUYECKOMY U HAyYHOMY HacleIHI0 OTEYECTBEHHON XUMUU;

YBa)XKCHHS K TPOIECCY TBOPUECTBA B 0OJIACTH TEOPUU U MPAKTUYECKOTO MPUMEHECHUS XUMUHU, OCO3HA-
HUSL TOTO, YTO JOCTHIKEHUS HAYKU €CThb Pe3yJbTaT JJIMTENbHBIX HAOMIOJCHHUI, KPOIMOTIMUBBIX IKCIEPU-
MEHTAIBHBIX ITOMCKOB, MOCTOSTHHOTO TPY/Ia YIEHBIX U MPAKTUKOB;

MHTEpeca W MO3HABATEJIBHBIX MOTUBOB B MOJYYSHHH U MOCIEAYIONIEM aHanu3e UH(OpMaluu o mepe-
JOBBIX JIOCTHDKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHUS, TUUECKOTO TIOBEICHMUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAI[UH, CBSI3aHHBIE C XMMUYECKUMU SIBICHUSMH, U TPUHUMATh OCO3HAH-
HBIC PEIICHUS, OPUCHTHPYSICh Ha MOPaThbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTHU OIICHMBATh CBOE MOBEJEHUE M MOCTYIKHU CBOMX TOBApHUILEH C MO3ULUNA HPABCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHUE MOCJIEACTBUI 3TUX MOCTYIIKOB;

4) dopMupoBaHNs KYJbTYPbI 310POBbS:

MOHUMAaHUS IEHHOCTEN 370pOBOTO M 0€30MacHOro obpasa KW3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

coOnroieHHsI IpaBUIl 0€30IaCHOTO OOpaIeHMsI C BEIIECTBAMU B OBITY, IIOBCETHEBHOM JKU3HU U B TPY-
JIOBOM 1€ATEIbHOCTH;

MOHUMAaHUS [IECHHOCTU MPaBWJI MHAUBUAYATHFHOTO U KOJJIEKTUBHOTO O€30MaCHOTO MOBEJICHUS B CUTYa-
[USIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HH JIIOJIEH;

OCO3HAHUS TOCIEACTBUA W HENPHUSTHS BPEIHBIX MPUBBIUCK (YIOTPEOJICHHUS aTKOTOJISI, HAPKOTHUKOB,
KYpEHHs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIEA0BATEIbCKON ASSITENFHOCTH, OOIIECTBEHHO MO-
JIE3HOM, TBOPUECKOU U JPYTUX BUAAX ACSATEIHHOCTH;

YCTaHOBKHM Ha aKTUBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3a7ad COIMAIbHON HampaBleHHOCTH (B
paMKax CBOETO Kjacca, IKOJIbI);

WHTEpeca K MPaKTHUECKOMY M3yUeHUIO Mpodecchii pa3TuIHOro pojia, B TOM YHCIe Ha OCHOBE MpUMe-
HEHUS MPEMETHBIX 3HAHUH 110 XUMUH;

YBaXXCHHUS K TPYY, JTIOASIM TPyJla U pe3yibTaTaM TPYAOBOH JAeITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUAYaJbHON TpaeKTOpUU 0Opa3oBaHus, Oymaymien mnpodec-
CUU U peaIn3aiii COOCTBEHHBIX KU3HEHHBIX TIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CITIOCOOHOCTEH K
XUMHUHU, UHTEPECOB M MOTPEOHOCTEN 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCITUTAHUSA:

9KOJIOTUYECKH IE€JIECO00Pa3HOTO OTHOIICHUS K TPUPOJIE, KaK MCTOUYHUKY CYIIECTBOBAHMS XU3HH Ha
3emie;

MOHMMAaHUA TJ100aJIbHOTO XapaKTepa 3KOJOTUYECKUX MpoOJieM, BIUSHUS 3KOHOMUYECKUX MPOLIECCOB
Ha COCTOSIHHME IIPUPOJHON U COLIMAIBHOU CPENbL;

OCO3HaHUS HEOOXOAUMOCTH UCHOIB30BAaHUS JOCTHKEHHUIM XUMUHU JUIsl PELIEHUS] BOIPOCOB PallOHAIIb-
HOTO MPUPOAOIOIE30BAHUS;

AKTUBHOT'O HEMPUATUSA JCUCTBUM, TPUHOCAIIUX BPEN OKPYKAIOLIEH MPUPOIHOU Cpele, yMEHUs Mpo-
THO3MPOBATh HEOJIATONPHUATHBIE SKOJIOTHUECKHUE MOCIEICTBUS MPEANPUHUMACMBIX JICHCTBUI U MPEAOT-
BpallaTh ux;



HaJIU4¥sl Pa3BUTOrO 3KOJOTMYECKOI'O MBIIIIEHUsS, 3KOJIOIMYECKOM KYJIbTYPBI, OIbITA AEATEIbHOCTH
9KOJIOTMYECKON HANPaBICHHOCTH, YMEHHs PYKOBOJCTBOBATHCS UMHU B II03HABATEIbHOW, KOMMYHUKATHB-
HOU ¥ COIIMAJIbHOM MPaKTHKE, CHIOCOOHOCTH U YMEHUS aKTUBHO NMPOTUBOCTOSTH UICOIOTUN XeMopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00I11eCTBEHHOHN NPaKTHKY;

NOHUMAaHMS CHEHU(PHUKH XUMHHM KaK HAyKH, OCO3HAaHHUS €€ poiu B (OPMHPOBAHUU DPALUOHATBHOTO
HaY4YHOT'O MBIIUIEHUS, CO3JAHMUU LIEJOCTHOIO MPEICTaBICHUS 00 OKPY)KaIOLIeM MHUpPE KaKk O €IMHCTBE
IPUPOJIbI U YEJIOBEKA, B NO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEM M pEIIEHUH MPOOJIEM COXpaHEHUs
IIPUPOJHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0CO00I 3HAYMMOCTH XMMHH JJIS1 COBPEMEHHOHN IIMBHIIM3AIUH: B €€ TyMaHUCTHUYECKON
HalpaBJIEHHOCTH U BaYKHOM POJIM B CO3/IaHUM HOBOM 0a3bl MaTepUallbHON KYJbTYpBhl, pEIIEHUH IJ100alb-
HBIX [IPOOJIEM YCTOMYMBOIO pPa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUUECKON, MUIIIEBOW U IKOJIOTH-
YecKOoM 0e30IaCHOCTH, B Pa3BUTUU MEIULMHBI, 00ECIIEUeHUH YCJIOBUI YCHELUIHOro Tpya U 3KOJIOTruYe-
CKM KOM(OPTHOM KU3HH KaXKIOTO YIeHa 00IIecTBa;

€CTECTBECHHO-HAYYHON T'PaMOTHOCTH: ITOHMMAHMS CYIIHOCTH METOJOB IIO3HAHUS, HUCIOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIOJIB30BaTh NOJTyYaeMble 3HAHUS [T aHAIN3a U OOBSICHEHHS 5IB-
JIEHUH OKPY’KaIOLIEro MUpa ¥ MPOUCXOAIIUX B HEM U3MEHEHUH, YMEHHsI J1e1aTh 000OCHOBAHHbIE 3aKJIIO-
YEHUs] HA OCHOBE HAay4YHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX C LIE€JIbIO MTOJyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSTEIbHO HCII0JIb30BaTh XUMUUYECKHE 3HAHUS /IS peIlieHHs! TPo0JIeM B peabHbIX
KU3HEHHBIX CUTYalUsX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOPAa30BAHMIO, K aKTUBHOMY IIO-
JY4YEHHUIO HOBBIX 3HAHUH MO XMMUHU B COOTBETCTBHUHU C KU3HEHHBIMH NTOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IMUHBIX cepax NpoPecCHOHATbHON AeITeIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MertarnpeMeTHbIE pe3yIbTaThl OCBOEHUS y4eOHOro npeaMera «XUMHUsA» Ha YPOBHE CPETHEro O0Iero
00pa3zoBaHMs BKIIOYAOT:

3HaYMMble JUIsI (POPMUPOBAHUS MUPOBO33pEHHs 00YyUaOLINXCs MEXIUCIUIUIMHAPHBIE (MEXIIPEeIMeT-
HbI€) OOIIEHAay4HbIE MOHATHUS, OTPaKAIOIUeE [IEIOCTHOCTh HAYYHON KapTUHBI MHpa U CleUU(UKY METO-
JIOB TIO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEILEeCTBO, SHEPTHs, SBJIECHUE, MPO-
LIeCC, CUCTeMa, Hay4YHbIH (DaKT, MPHUHIIMI, TMIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIIEOBAHUE,
HaOJIr0/IeHue, U3MEPEHUE, SKCIIEPUMEHT U IpYTHeE);

yHHUBEpcalbHble yueOHbIE NEHCTBUS (IIO3HABaTelbHbIE, KOMMYHHUKAaTUBHBIE, PETYISITUBHbBIE), OOecte-
yuBarole GopMupoBaHue GyHKIIMOHATBHON TPAMOTHOCTH U COLMAIbHON KOMITETEHIIMU 00yYaroIInuXcs;

CIIOCOOHOCTh OOYYAIOIIMXCSl MCIOJB30BAaTh OCBOCHHBIE MEXIMCUUIUIMHAPHBIE, MUPOBO33PEHUYECKHE
3HaHUS M YHUBEPCAJIbHbIE YUeOHbIE IEHICTBHS B IO3HABATEIBHOM U COLMAILHON TPAKTUKE.

MertanpenmeTHble pe3ysbTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU YU€OHBIMM MO3HABaTENbHbI-
MU, KOMMYHUKAaTUBHBIMH U PETYIATUBHBIMU JACHCTBUSIMH.

OBi1ageHne YHHBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKNe A1eiCTBUSA:

CaMOCTOSITENIbHO (JOPMYJIUPOBAThH U aKTyaJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEACIATh LEIN JEATENbHOCTH, 3a4aBas apaMeTpbl U KPUTEPUN UX JOCTH)KEHHUS, COOTHOCUTH pe-
3yJbTaThl IEATEILHOCTH C IOCTaBIEHHBIMU LIETSIMU;

UCIIOJIb30BaTh NP OCBOEHUM 3HAHUN MPHUEMBI JOTMYECKOIO MBIIUIEHUS — BBIACIATH XapaKTEpHBIE
NPU3HAKK TOHATHHA M yCTaHABIMBAaTh UX B3aUMOCBA3b, MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATHUS IS
00BSICHEHUS OTAETBHBIX (PAKTOB U SIBJICHUH;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHU BELIECTB U XUMUUECKUX PEAKIIMM;

yCTaHaBJIMBATh MPUUYUHHO-CIICACTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;



CTPOUTH JIOTHUECKUE PACCYXJEHUsS (MHIYKTUBHBIC, NEIyKTUBHbIC, 110 aHAJIOTHH), BBISBISATH 3aKOHO-
MEPHOCTH U IIPOTUBOPEYUS B PACCMATPUBAEMBIX SBJICHUAX, (POPMYIHPOBATH BHIBOBI U 3aKIIOUCHUS;

IPUMEHATDH B IPOLIECCE ITO3HAHNUS, UCIOJb3YEMbIE B XUMUN CUMBOJIMUECKHE (3HAKOBBIE) MOJEIH, IIpe-
00pa30BbIBaTh MOJICJIbHBIE MPEICTABICHUS — XUMUYECKUI 3HAK (CMMBOJ) 3JIEMEHTa, XuMudeckas (op-
MyJa, ypaBHEHUE XUMUYECKOH Peakluu — IpU PeIICHHH YYeOHBIX MO3HABATEIbHBIX U MPAKTUYECKUX 3a-
Ja4, IPUMEHSTh Ha3BaHHbIE MOJIEJIbHBIC MPEICTaBICHUS JIJISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB H3Y-
YaeMbIX BEIECTB U XMMUYECKHUX PEaKIUil.

2) 0a30BbIe HCCJIeA0BATEIbCKHE AeHCTBHSI:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIMIL;

dbopMynupoBaTh LEAM M 3a7auyd HCCIIEIOBaHUS, HCIOJIb30BaTh IMOCTaBJICHHBIE U CAMOCTOSITENILHO
c(opMyITHpPOBaHHBIE BOIIPOCHI B KAUE€CTBE WHCTPYMEHTA MMO3HAHUS U OCHOBBI JJIsi (JOPMHUPOBAHUS THUIIO-
TE3bI M0 MPOBEPKE MPABUILHOCTU BBICKA3bIBAEMbBIX CYXKICHUM;

BJIa/IETh HABBIKAMU CaMOCTOSATEIbHOTO IUIAHUPOBAHUS U MPOBEACHUS YUYEHMUECKHUX IKCIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHUsSI HaOJI0/aTh 3a XOAOM IPOIIecca, CaMOCTOSTENIbHO MPOrHO3UPOBATH €ro pe-
3ynbTaT, GOPMYIMpOBaTH 00OOIIEHUS U BBIBOABI OTHOCUTEIIFHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEHO-
BaHUs1, COCTaBJISTH 0OOCHOBAaHHBIN OTUYET O POICTIaHHON padoTe;

IpUOOpETaTh ONBIT YYEHUYECKON HCCIEA0BATENbCKOM U NMPOEKTHON AEATEIbHOCTH, MPOSBIATH CIO-
COOHOCTh M TOTOBHOCTh K CAMOCTOSITETbHOMY MOMCKY METOJIOB PEIICHUSI MPAKTHUYECKUX 3ajad, MpuMe-
HEHUIO PA3JIMYHBIX METOAOB [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX MHPOPMALUH (HayYHO-TIOMYJISIPHAS JTUTEpaTypa XUMHU4Ie-
CKOTO cO/iep KaHMsl, CIIPaBOYHbIE MOco0us, pecypchl MIHTepHeTa), aHanmu3upoBaTh HHGOPMALIUIO pPa3Iny-
HBIX BUJOB U (POpM IIPEJICTaBICHUS, KPUTHUECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

(GbopMynHpOBaTh 3apockl U MPUMEHATh Pa3IMYHbIE METOABI IIPU NOUCKE U 0TOOpe MHPOpPMAaLIUH, He-
00X0TMMOM ISl BHITTOJIHEHUS YUEOHBIX 3a/1a4 ONPEeIEHHOTO THUIIA;

nproOpeTaTh OMBIT UCIOJIb30BAaHUS UHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMH M Pa3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpaTh ONTHMAbHYIO (OpMY HpeicTaBieHHus HH(popManMuu (CXeMbl, TpauKH,
Jarpammbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KQUECTBE CPEJICTBA MPHU paboTe ¢ XUMHUECKOW HHpopMaluei: mpume-
HATh MEXNpeIMeTHbIE (PU3NYECKHue U MaTeMaTHUeCKHUe) 3HaKH M CUMBOJIBI, (popMysbl, aOOpeBUaTyphl,
HOMEHKJIaTypYy;

MCIIOJIb30BaTh U MPeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPECTBA HATISITHOCTH.

OgJiajieHNe YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMH e CTBUSAMU:

3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXk/1aeMOil TeMbI B X0/l AHAIoTa W/ TUCKYCCHH, BHICKAa3bIBATh
uzaeu, GopMyIupoBaTh CBOM MPEI0KEHUSI OTHOCUTENILHO BBINOJIHEHHS MTPETI0KEHHON 3a/1auy;

BBICTYNIaTh C IpE3€HTAalMel pe3ysbTaTOB IO3HABATENbHON NEATENbHOCTH, MOJYyYEHHBIX CaMOCTOS-
TEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPH BBIMOJIHEHHUH XUMHUYECKOTO SKCIIEPUMEHTA, TPAKTUIECKOH
paboTHI MO KUCCIIEIOBAaHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peai3allui y4eOHOTo mpoekTa U GopMyIupo-
BaTh BBIBOJIBI 1O Pe3y/bTaTaM MPOBEIEHHBIX MCCIEIOBAHUI MyTEM COTIacoBaHMs MO3UIUHA B Xone 00-
CYXXJICHUSI © OOMEHA MHEHUSIMH.

OBiiajieHne YHHBEPCAIbHBIMH PeryJsiTUBHBIMU /1€l CTBUSIMM:

CaMOCTOSITENILHO IJIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO JEATEIbHOCTD, OMPEEIss e
LeJIU U 33124, KOHTPOJIUPOBATh U 1O Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH MpeAaraeMblil alropuTm
JIEHCTBUI MPU BBHITTOTHECHUH YUEOHBIX W MCCIEAOBATEIbCKUX 3a7a4, BIOMpaTh HanoOosee 23 PeKTUBHBIN
CHOCO0 MX PEHICHUs C YUETOM MOITY4YEeHHUS! HOBBIX 3HAHUHN O BEIIECTBAX U XUMHUYECKUX PEAKIMIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITEILHOCTA HAa OCHOBE CaMOaHAJIN3a U CAMOOIIEHKH.

MNPEIMETHBIE PE3YJIBTATbBI
10 KJIACC
[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs) OTpaXaroT:



c(hOPMHUPOBAHHOCTh MPEACTABICHUN O XUMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa, POJIU XUMUHU B MIO3HAHUU SBJICHUIN NPUPOJbl, B HOPMHUPOBAHUH MBIIUICHUS U KYJIbTYpPbI JIUYHOCTH,
e (yHKIMOHATBHON I'PaMOTHOCTH, HEOOXOJUMOM ISl peUIeHUs MPAKTHUECKUX 3a/1a4 M 3KOJIOTMYECKH
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/IOPOBBIO U IPUPOJIHOM cpejie;

BJIQ/ICHUE CUCTEMON XMMHUYECKHUX 3HAHUMN, KOTOpasl BKJIIOYAET: OCHOBOIIOJIAralolIve MOHATUS (XUMU-
YECKUH DIIEMEHT, aTOM, JJIEKTPOHHAs 000JOYKa aTOMa, MOJIEKYJa, BaJIEHTHOCTb, AJIEKTPOOTPHUIIATENb-
HOCTh, XMMUYECKas CBsI3b, CTPYKTYpHas Gopmyia (pa3BEpHyTasi U COKpaméHHas), MoJb, MOJIIPHAs Mac-
ca, MOJISIpHBIM 00BEM, yriaepoAHbIN ckeneT, (YHKIMOHATbHAS TPYIINa, paguKai, U30MEpHUs, U30MEpPHI,
TOMOJIOTMUECKUN PsiZI, TOMOJIOTH, YTJIIEBOAOPOAbI, KUCIOPO U a30TCOAEpKAILNUE COSTUHEHNS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COSTMHEHUS); TCOPUH U 3aKOHBI (TEOPHS CTPOCHUS
opranuueckux BemecTB A. M. bytiiepoBa, 3aKOH COXpaHEHHsI MacChl BELECTB); 3aKOHOMEPHOCTH, CUM-
BOJIMYECKUH SI3BIK XMMHUH; MUPOBO33PEHYECKUE 3HAHMUS, JIE)KAIINE B OCHOBE TOHUMAaHUS MPUYUHHOCTH U
CHCTEMHOCTH XMMHUYECKHX SIBICHHH, (DAKTOJIOTUYECKHE CBEICHHUS O CBOMCTBAX, COCTaBe, IMOJYYCHUH U
0€30MMacHOM HCIOIb30BAaHUH BAKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U MPAKTHUYECKON AESITETFHOCTH
YeJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBHISBIIATH XapaKTepHbIe MPU3HAKK MOHSITHIA, YCTAaHABIUBATh UX B3aHMO-
CBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLIME MOHITHS IIPU ONMCAHUM COCTaBa, CTPOCHMSI M IIPEBPAIIEHUN Op-
TaHUYECKHUX COCTUHEHHIA;

c(OpMUPOBAHHOCTh YMEHUH HCIIOJIB30BaTh XMMHUUYECKYI0 CHUMBOJHUKY JUISl COCTAaBJIEHUS MOJIEKYIISIp-
HBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOM) (hOPMYII OPraHUYECKUX BEIIECTB U YPABHEHHUM XUMHU-
YECKUX PEAKIHil, N3roTaBIMBaTh MOJAEIN MOJIEKYJ OPraHUYECKHX BEIECTB JJISl UJUIFOCTPALMU UX XUMHU-
YECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHHSI;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIUBATh IPUHAJICKHOCTh U3yUYEHHBIX OPIraHUUYECKUX BEIIECTB 110
UX COCTaBy M CTPOEHHUIO K ONpEJeNEHHOMY Kiaccy/Tpymmne coeluHeHMH (YIriaeBOJOpOIbl, KUCIOPOI U
a30TCcOoJEepIKaIINe COEAMHEHUSI, BBICOKOMOJIEKYJISPHbIE COEIMHEHNs), 1aBaTh UM Ha3BaHUs 110 CUCTEMa-
tudeckoil Homenkiatype (IUPAC), a Taxke NpUBOAUTH TPUBUAIbHBIE Ha3BAaHUS OTAEIBHBIX OpraHHYe-
CKHX BEUIECTB (3TWJIEH, MPOMMWIEH, alleTHJIEH, STUJIEHTJIMKOb, TIUIEepuH, ¢peHo, GopMabaeru, aie-
TaJbJETUJl, MypaBbHHAs KUCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAasl KUCIIOTA, IIIO-
K03a, PpyKTO3a, KpaxMmal, eJITI0103a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHMSI OIPENEeNATh BHJIbI XUMHYECKOM CBA3M B OPraHUYECKHX COEIMHEHUAX
(oguHapHBIE U KpaTHbBIE);

c(OPMHPOBAHHOCTb YMEHUS MPUMEHATH MOJIOKEHHSI TEOPUU CTPOSHUSI OpraHMYecKuX BemiecTs A. M.
BbytnepoBa ans 00bsICHEHHS 3aBUCHMOCTH CBOMCTB BELIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXpaHe-
HUS1 MaccChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTh COCTaB, CTPOEHUE, (PU3MUECKHEe U XMMHYECKHUE CBOM-
CTBA TUIIMYHBIX IPEICTABUTENEH Pa3IMYHBIX KJIACCOB OPraHMYECKHMX BEIECTB (METaH, 3TaH, JTUIIEH,
MIPOTHJICH, aleTWiIeH, OyramueH-1,3, metunOyramueH-1,3, O€H30JI, METaHOJ, ATAaHOJ, JTHJICHTJIMKOJIb,
IIIMIEepUH, (eHo, aleTaubJerujl, MypaBbHHas W YKCYCHas KHMCJOTHI, TJIIOK03a, Kpaxmaj, LEeJUII03a,
aMUHOYKCYCHasl KUCJIOTa), WUTIOCTPUPOBATh T€HETUUYECKYIO CBSI3b MEX/1Yy HUMH YPaBHEHHMSIMH COOTBET-
CTBYIOUIMX XUMHYECKUX PEAKIIMNA C UCIIOIB30BaHUEM CTPYKTYPHBIX (GOpPMYIT;

c(OpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKHU YIIIEBOAOPOJHOTO ChIPhs (HEPTH, MPUPOJI-
HBIU Ta3, yroJjb), CIOCOOBI UX MEepepaboTKU U MPAKTUYECKOE IPUMEHEHHUE MTPOYKTOB NepepadboTKH;

c(OpMHUPOBAHHOCTh YMEHUH NMPOBOJIUTH BBIYMCIIEHUS IO XMMHUYECKUM ypaBHEHUSM (Macchbl, 00bEMa,
KOJINYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMH MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 MCXO/JHBIX BEUIECTB WM MPOAYKTOB PEAKIIIH);

c(OpPMHPOBAHHOCTh YMEHUI BIIAJIETh CHCTEMON 3HAHWK 00 OCHOBHBIX METO/aX HAayYyHOI'O MO3HAHUS,
UCIONB3YEMBIX B XMUMHH MPU W3YYEHHH BELIECTB U XMMHUYECKUX SIBJICHHH (HaOltoleHue, U3MepeHue,
AKCIIEPUMEHT, MOJIETUPOBAHUE), UCIIOJIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS Ul IPUHATUS PEILICHUN
B KOHKPETHBIX )KU3HEHHBIX CUTYaIUAX, CBSI3aHHBIX C BEIIECTBAMH U UX PUMEHEHUEM;



c(OpPMHPOBAHHOCTh YMEHHUII COOI0OAaTh MpaBuiia MOJIb30BAHUA XUMHUYECKOW MOCY0N U jaboparop-
HBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 0OpalleHUs C BEIIECTBAMU B COOTBETCTBUU C UHCTPYKLUAMHU 110
BBINOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUI IUIAHUPOBATH W BBHIMOJIHATH XUMUYECKUI 3KCHEPUMEHT (IpeBpalleHUs
OpPraHMYECKUX BEIIECTB IIPU HArpeBaHWUM, MOJIyYEHUE ITUJIEHA U U3YyYEHHE €r0 CBOMCTB, KAUECTBEHHbIE
peaKuu OpraHUYeCKUX BEUIECTB, JIEHATypalus OeJKOB IPHU HArpeBaHHH, LIBETHHIC PEAKIMH OENKOB) B
COOTBETCTBUM C IPAaBUJIAMH TEXHHKH OE30MAaCHOCTH IpPU OOpAIIeHUH C BEUIECTBaMHU U J1a0OpaTOPHBIM
00opy/0BaHUEM, MPEACTABIATh PE3YyIbTaThl XUMUYECKOTO AKCIIEPUMEHTa B (opMe 3amicH ypaBHEHUU
COOTBETCTBYIOIUX PEAKUUN 1 (POPMyTHUpPOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(POPMAIHIO, MMOIy4aeMyI0
U3 Pa3HBIX HICTOUYHUKOB (CpEJCTBa MAacCOBOM nHpopmanuu, IHTEpHET U ApyTrHx);

c(hOpMHUPOBAHHOCTh YMEHHUH COOIIOATh MpaBuia 3KOJOTHYECKH 1IeIeCO00Pa3HOro MOBEACHUS B ObITY
U TPYJOBOH JIEATENBHOCTU B IEJIAX COXPAHEHHS] CBOETO 3/I0POBbS M OKPYXKAIOILEH MPUPOIHOIN Cpesbl,
OCO3HaBaTh OMACHOCTh BO3/ICHCTBUS HA JKUBbIE OPraHU3Mbl ONPEIEIEHHBIX OPraHUYECKUX BEIIECTB, M0-
HUMas cMmbica nokaszarens [1/IK, moscHsITh Ha mpuMepax CrocoObl YMEHBIICHUS W MPEIOTBPALICHHS X
BPEIHOr0 BO3JEHCTBUS Ha OPraHU3M YEJIOBEKaA,

JUIsl 0Oy4aroLUXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbS: YMEHHE IPUMEHSTh 3HaHUs 00 Oc-
HOBHBIX JJOCTYITHBIX METOJIaX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHUN;

JUISL CTICTIBIX M CIA0OBUAALINX OOYYAIOMIMXCS: YMEHHUE MCIIOIB30BaTh PEIbePHO-TOYCUHYIO CUCTEMY
o6o3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopMyiL.

11 KUIIACC

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHu4eckasi XuMUs» OTPaKaroT:

c(hOpMUPOBAHHOCTh MPECTABICHUNA: O XUMUUYECKOW COCTABISIONICH €CTECTBEHHO-HAYYHON KapTHUHBI
MUpa, POJTU XUMUHU B TIO3HAHUU SBIEHUIN MPUPObI, B HOPMHUPOBAHUH MBIIUICHUS U KYJIbTYpPhl TUYHOCTH,
e€ (QyHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAUMOM JIJIsl PEIICHUSI MPAKTHYECKUX 3a/1ad U IKOJIOTHUYECKHU
000CHOBaHHOTO OTHOIIIEHHUS K CBOEMY 3[IOPOBBIO U IPUPOTHOM Cpelie;

BIIQJICHUE CHUCTEMON XMMHUYECKUX 3HAHHM, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIOIINE TTOHITHS (XUMHU-
YEeCKHUH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- SIEKTPOHHBIC OPOUTAIN AaTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIP-
HBIII 00BEM, BAJIEHTHOCTH, JIEKTPOOTPUIIATEIIBHOCTh, CTENIEHh OKHUCIICHHS, XMMUYECKas CBsI3b (KOBa-
JIEHTHAsi, MOHHAsI, METaJUIMYeCKasi, BOJOPOAHAs), KPUCTAIUIMYECKAsT PEIIETKA, TUIIBI XUMUYECKUX peaK-
[IUHA, pacTBOP, AIEKTPOJUTHI, HEIJEKTPOJIUTHI, HMEKTPOIUTHUECKAS AUCCOIHAIINS, OKUCIUTEIh, BOCCTa-
HOBUTEJb, CKOPOCTh XUMUYECKON PEAKINU, XUMUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpUs IJEK-
TPOJIMTUYECKON auccounanuu, nepuoandeckuii 3akon J{. 1. MennaeneeBa, 3aKOH COXpaHEHHSI MacChl Be-
IIECTB, 3aKOH COXPAHEHHUs U TMPEBPAIEHUS DHEPTHMH MPHU XUMHUYECKHUX PEaKIHUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHUH, MUPOBO33PEHUYECCKHE 3HAHMS, JICXKAIE B OCHOBE TIOHMMAaHUSI TPUYUHHO-
CTH M CUCTEMHOCTH XMMHUYECKUX SIBICHUHU, (PaKTOJIOTUYECKUE CBEICHUS O CBOMCTBAX, COCTaBe, MOJIyde-
HUU 1 0€30MacHOM MCIOJIb30BaHUU BAKHEUIIINX HEOPTAaHWYECKHUX BEIIECTB B OBITY M MPAKTHYECKOU JIesI-
TEJIBbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBIIATH XapaKTePHbIC MMPU3HAKK TIOHITHH, YCTAHABIMBATH UX B3aUMO-
CBSI3b, MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHSTHS MPU ONMUCAHUM HEOPraHWUYECKHX BEUIECTB M UX Mpe-
BpalICHUM;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XMMHUUYECKYI0 CHUMBOJHKY I COCTaBIeHUS (Gopmyr Be-
IIECTB M YPaBHEHUN XMMHUYECKUX peakiuid, cuctematudeckyto HomeHknatypy (IUPAC) u tpuBuaibHbIe
Ha3BaHUs OTICJIbHBIX HEOPTraHWYECKUX BEIIECTB (YrapHbIid ras, yrjieKUCIIbli ra3, aMMUaK, TamiéHas u3-
BECTh, HETallI€HAasl U3BECTh, MUThEBAS COJIA, TUPUT U IPYTHE);

c(OpPMUPOBAHHOCTh YMEHHI OTPENEIATh BaJICHTHOCTh U CTETICHh OKUCIICHUS XUMUYECKHIX JICMCHTOB
B COCIUHEHHSIX PAa3JIMYHOTO COCTaBa, BUJ XMMHUYECKOW CBA3HM (KOBaJEHTHAas, MOHHAs, METaJUIMUecKas,
BOJIOPO/IHAS) B COEAMHEHUAX, TUI KPUCTAITMYECKON PeIIETKHM KOHKPETHOTO BElIeCTBa (aTOMHas, MOJIe-



KyJIsipHasi, MOHHAs, METAJUINYECKast), XapaKTep Cpelbl B BOJHBIX PAaCTBOPAX HEOPraHUYECKUX COEIHMHE-
HUH;

c(OPMHPOBAHHOCTh YMEHHH YCTaHABIMBATh MPUHAIJIC)KHOCTh HEOPTaHUYECKUX BEIIECTB IO UX CO-
CTaBy K OINpeAeNEHHOMY KJacCy/TpyIie coeTuHEeHUN (IIPOCThIe BEIIECTBA — METAJLIBI U HEMETAJLIbI, OK-
CHJIbI, OCHOBAHHUS, KUCIIOTbI, aM(OTEPHbIC THIPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICH Hepuoanyeckoro 3akona J[. M. MenneneeBa u ne-
MOHCTPUPOBATh €0 CUCTEMATH3HPYIOLIYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepPU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHX 3JIEMEH-
ToB 1-4 nepuonos Ilepuognueckoi cucreMbl xumuueckux auieMeHToB [[. M. MenneneeBa, nucnosb3ys
HOHATHS «S-, P-, d-3JICKTPOHHBIC OPOUTAIINY, «IHEPIETHUCCKHE YPOBHHY», OOBICHATH 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHYECKHX AJIEMEHTOB W MX COCIMHEHHUH Mo mepuoiaMm u rpynnam llepmomgmde-
CKOM cucTeMbl XuMuueckux 3aeMeHToB 1. 1. Menaeneesa;

c(OpPMHPOBAHHOCTh YMEHHI XapaKTEPHU30BaTh (OMUCHIBATH) OOIME XUMUIECKHE CBOMCTBA HEOPTaHU-
YECKUX BEIIECTB PA3IUYHBIX KJIACCOB, OATBEPKIATh CYIIECTBOBAHUE TEHETHUECKOM CBSA3H MEXKIY HEOp-
TaHWYECKHMH BEIIECTBAMH C TIOMOIIBIO YPABHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIINN;

c(OpPMUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATH XMMHUYECKHE PEAKIUU M0 Pa3IMYHBIM MpHU3HAKAM
(4MCcIy M COCTaBy peardpyrolluX BEUIECTB, TEIJIOBOMY YPQEKTy peaklnuu, H3MEHEHHUIO CTEIIEHEeH OKHUC-
JICHUS 3JIEMEHTOB, OOPAaTUMOCTH PEaKIIUU, YJaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUI COCTABIATh yPaBHEHUS PEAKLUUH pa3IMYHBIX THIIOB, MOJIHBIE M COKpa-
HIEHHBIC YPAaBHEHUS peaklnii HOHHOTO OOMEHa, YUUTHIBAsl YCIOBHUS, MPU KOTOPBIX 3TU PEeaKIUU UAYT J0
KOHIIa;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIUH, MOATBEPKAAIOIINE KAYECTBEHHBIH COCTAB pa3iiny-
HBIX HEOPTaHMYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM ITyTEM MOHBI, IIPUCYTCTBYIOIINE B BOJHBIX pac-
TBOpaX HEOPraHMYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHU PACKPHIBATH CYITHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKIIUHN TO-
CPEACTBOM COCTaBJICHMS MJIEKTPOHHOTO OajaHca 3TUX PEAKIIMA;

c(OPMHUPOBAHHOCTh YMEHHI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIUU OT Pa3IMIHBIX
(GakTOpOB; XapakTep CMELICHUs XWMHUYECKOTO PaBHOBECHs B 3aBHCHMOCTH OT BHEIIHETO BO3/IEHCTBHS
(mpuniun Jle Hlatense);

c(OPMHPOBAHHOCTh YMEHHH XapaKTepH30BaTh XUMHUECKUE MPOLIECCHI, JIEXKAIHE B OCHOBE NMPOMBIII-
JICHHOTO TIOJTyYeHHsI CEPHON KHCIIOTHI, aMMHaKa, a TakkKe CPOPMHUPOBAHHOCTH MPEACTABICHH 00 001X
HAYYHBIX IPUHIUIAX U HKOJOTHUECKUX MPOoOIeMax XUMHUUECKOT0 MTPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHHUI MPOBOIUTH BBIUYUCICHHS C HMCIIOJIB30BAaHUEM TOHSTHS «MacCoBas JOJIS
BEIIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOILEHHH ra30B MPU XUMHUECKUX PEaKIUsIX, MAacChl BEIIECTBA MU
00BEMa ra30B 10 U3BECTHOMY KOJMYECTBY BEUIECTBA, MACCE MM O0BEMY OJTHOTO M3 YYaCTBYIOIIUX B pe-
aKIUH BEIECTB, TEIIOBOro 3(pekTa peakiii Ha OCHOBE 3aKOHOB COXpPAHEHUsI MacChl BEIIECTB, MTPEeBpa-
IICHUS ¥ COXPaHEHUsI SHEPTHH;

c(OpMHPOBAHHOCTh YMEHHUH COOJIIOJaTh MpaBuUiia MOJIb30BaHUSA XMMHUYECKOH MOCyIoU U jaboparop-
HBIM 000pYyIOBaHHEM, a TaK)Ke MpaBHiIa OOPAIICHHUs C BEIIECTBAMHU B COOTBETCTBUU C WHCTPYKIHUSIMH IO
BBINOJIHEHHIO JTAOOPATOPHBIX XMMUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHH IJIAHUPOBATH W BBITIOIHATH XUMHUYECKHH SKCIIEPUMEHT (pasiioKeHUe Tie-
pOKcHa BOJIOPOJIAa B IPUCYTCTBUH KaTaJln3aTopa, ONpeleIeHue Cpeibl pACTBOPOB BEIIECTB C MOMOIIIBIO
YHHUBEPCAJIBHOTO WHAMKATOPA, BIMSHAE PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh XUMUYECKOHM peaKkIlny, peak-
IIMM MOHHOTO OOMEeHa, KaueCTBEHHbIE peakluu Ha cyibdar-, KapOOHaT- M XJIOPHUI-aHUOHBI, HA KaTHOH
aMMOHHUSI, pellIeHre HKCIIEPUMEHTaIbHBIX 3a7a4 1o TeMaMm «MeTais»y 1 «HeMeramnsl») B COOTBETCTBUU
C TIpaBWJIaMU TEXHHUKHU 0€30MaCHOCTH MPU OOPAIICHUH C BEIIECTBAMU U JIAOOPATOPHBIM 000PYIOBAHHEM,
MPEJICTaBIISTh PE3yAbTaThl XUMUYECKOTO SKCIIEPUMEHTa B (popMe 3amucu ypaBHEHUN COOTBETCTBYIOLIMX
peakiuii 1 GopMyJIMpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3UPOBATh XMMUYECKYI0O MH(OPMALNIO, MOTy4yaeMyIo
U3 Pa3HBIX HICTOUYHUKOB (CPEICTBa MAaCCOBOM KOMMYHHKAIMH, IHTEpHET U Opyrux);



c(hOpMHUPOBAHHOCTh YMEHUH COOIIOAATH MPaBUiIa SKOJIOTHIYECKH 11eJIeCO00Pa3HOTO MOBEACHHUS B OBITY
U TPYIOBOW NESATEIHLHOCTH B LEISIX COXPAHEHHUS CBOETO 3JI0POBBS U OKPYKAIOUICH MPUPOIHON Cpebl,
OCO3HABaTh OMACHOCTHh BO3JICHCTBUS HA >KUBBIC OPTraHU3MBI ONPEICIEHHBIX BEIISCTB, MMOHUMASI CMBICI
nokazaress [1IK, noscHsATh Ha mpuMepax crocoObl YMEHBIIICHUS U TPEAOTBPAIICHUSI HX BPEIHOTO BO3-
JICUCTBUA HA OPraHU3M YEJIOBEKA;

JUTsE O0YYAIOIINXCSl ¢ OTPAaHUYECHHBIMU BO3MOYKHOCTSIMH 3JI0OPOBbSI: YMEHHE TIPUMEHSTh 3HAHHUS 00 OC-
HOBHBIX JIOCTYITHBIX METOaX MO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHUU.



Kiacc 10
KomnuectBo yacoB B Hememo 1

TEMATHYECKOE INTAHUPOBAHMUE
110 XHMHUH

KonuuecTBo yacoB Bcero 3a yueOHsblii rog 34

Ne
n/n CTBO
aKaje-

MH4e-

HaunmenoBanue
pa3zesioB H TeM

COB, OT-

CHHue

H TEMbI

Koanue-

CKHMX 4Ya-

BOJAHUMBIX
Ha 0CBO-

Ka)K/10r0
paszaeia

Coaep:xanue yueOHO# TeMbl

OcHoOBHBIE BUABI 1€ATCJIbHOCTH

DJIeKTPOHHBIE

(uudposbie) 00pa3o-
BaTeJIbHbIe pecypchl

Yuér paboueii mpo-
rpaMMbl BOCIIUTAHHS

Paspnen 1. Teopernyeckue 0OCHOBbI OPraHUYeCKOM XU

mum (3 )

Tema 1. Ilpen- 3
MeT OpraHuye-
CKOH XHUMMHH.
Teopusi xumunue-
CKOI'0 CTPOeHMS
OpPraHM4YecKUuX
coeTUHEeHM I

[Tpeamer opraHn4ecKkol XUMHH: €€ BOZHHKHO-
BCHHUE, PAa3BUTHUEC U 3HAUYCHHUC B IMOJTYUYCHUHN HO-
BBIX BEIIECTB U MaTepHaioB. Teopus cTpoeHHs
opraHuudeckux coeauHenuii A. M. Bytieposa,
€€ ocHOBHbIE M0JI0keHHs. CTpYKTYpHBbIE Qop-
MYJIbl OPTaHUYCCKUX BCHICCTB. FOMOJ’IOI‘I/ISI,
n3oMepus. Xumuueckas CBI3b B OpPraHn4CeCKux
COCIMHEHUSX: KPAaTHBIE CBS3H, G- U T-CBSI3H.
[pencraBnenne o KiIaccuuKauy opraHuye-
ckux BeniecTB. HoMeHKaTypa opraHudeckux
COeIMHEHUH (cucTeMarnieckas) ¥ TPUBHAIb-
HBIE Ha3BaHUS BaXKHEHIINX MIPeJCTaBUTENEH
KJIACCOB OPTaHMYECKHUX BEIIECTB.

PackpbIBaTh CMBICI H3ydaeMbIX
HOHSTHH (BBIBIATH UX Xapak-
TepHBIE MPU3HAKH), yCTAHABIIHU-
BaTh UX B3aUMO-CBSI3b.

IIpuMeHsITh 0JI0KEHUS] TEOPUU
CTPOEHHUS OPraHUYECKHUX CO-
ennHernii A. M. Bytneposa mis
0OBSCHEHUsI 3aBUCHMOCTH
CBOMCTB BELIECTB OT UX COCTaBa
1 CTPOCHHUSL.

Hcnonb30BaTh XUMHYECKYTO
CHMBOJIMKY JUISl COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHO)
(hopMysT OpraHNIECKHX Be-
LIECTB.

OnpenensaTh BUIbI XUMUIECKOU
CBSI3U (OAMHApHBIC, KPATHBIE) B

https://academy-

con-
tent.apkpro.ru/lesson

YCTaAHOBJICHUC N0-
BEPUTCIIBHBIX OT-

/a9f3d191-5ele-
4e24-ac02-
efb16fa49f6a

HOULIEHUHN MEXIy
YUUTEIIEM U €T0
Y4EeHUKaMH, CIIO-
COOCTBYIONTUX TTO-
3UTUBHOMY BOC-
MIPUATHIO YYaIITH-
MHUCS TpeOOBaHUI
U TIPOCHO yUuTes,
MPUBIICUCHUIO UX
BHUMaHUSA K 00-
cyKJaeMoil Ha
ypoxe uH(opMma-
I[UH, AKTHBH3AINN
HX [MO3HABATEIb-
HOM JeSITEeNIbHOCTH



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
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Ne Konuue- OCHOBHBIE BH/IBI JI€SITEIbHOCTH JJIeKTPOHHbBIE VYuér paboueit mpo-
n/n CTBO (uudposbie) 06pa3o- rpaMMbI BOCIIMTAHHS
aKaje- BaTeJbHBIE Pecypcehl
MH4e-
CKHX Ya-
HaumeHnoBanue | coB, OT- N
Copep:xanue y4e0HOI TeMbl
Pa3/esIoB M TeM |BOAUMBIX
Ha 0CBO-
eHue
KaK/10I0
pasaena
U TeMbI
OpPraHUYECKUX COCTMHEHUSX.
JdeMoHcTpanuu PackpbiBaTh poJib OpraHUYECKOn
— O3HaKOMJICHHE C 00pa3laMu OpPraHuIeCKUX XMMHU B )KU3HU YeJlOBeKa, WUIl-
BEIECTB M MaTeprallaMH Ha MX OCHOBE; JIFOCTPHUPOBATH CBSA3b C IPYTUMHA
— OBITHI 110 TIPEBPAICHUIO OPTaHUIECKIX HayKaMH.
BEIIECTB NP HarpeBaHuy (IuiaBieHne, oo0yrnu- | HaGmoxaTs 1 onuceIBaTh AEMOH-
BaHHE ¥ TOPCHHE). CTPallMOHHBIE OIIBITHI; IPOBO-
JlabopaTopHblii ONBIT JUTh W OIHCHIBATH Ja00paTop-
— MOJIENIMPOBAHUE MOJIEKYJ OPTaHUUECKUX HBIE OTIBITHI
BEIIIECTB
Paznaen 2. YraeBoaopoas! (13 u)
Tema 2. Ilpe- 2 AJTKaHBI: COCTAB M CTPOCHHE, TOMOJIOTHUeCKUi | PackphIBaTh CMbICKT H3ydaeMbix  [https://academy- NpUMEHEeHHe Ha
AeJIbHbIE yrie- psn. Meran u 3TaH — npocTeniue NpeacTaBy- HOHATHH (BBIABIIATH UX Xapak- con- YPOKE UHTEpaK-
BO/IOPO/ABI — TEJIN AIKAHOB: (PU3UYECKUE U XUMUYECKHUE TepHbIC MPU3HAKH), ycTaHamu- | tent.apkpro.ru/lesson| tuBHBIX HopM pa-
AJIKAHBI CBOMUCTBA (PEAKI[MK 3aMEIIEHHsI U TOPEHHS), BaTh MX B3aMMO-CBsI3b, HCIOb- | /258ddc06-ec23- 0OTHI yYanuxcs: -

HaXOXIACHUEC B MPUPOJE, MOJTYUCHUE U TPUME-
HCHUC

30BaTh COOTBETCTBYIOIIHE TI0-
HSTHS TIPH OITMCAaHUN COCTaBa,
CTPOCHHS U IIpEeBpaIeHU op-
TaHUYECKUX COCANHEHUH.

Hcnonb30BaTh XUMHYECKYTO
CHMBOJIMKY JUISl COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHO)
(hopMyIT OpraHNYECKHX BE-

473c-b3d7-
ed82fcaddd02

HMHTEJUIEKTYaJIb-
HBIX UT'P, CTUMY-
JUPYIOIUX NO3HA-
BaTENbHYIO MOTU-
BAIIHIO IIKOJIbHH-
KOB



https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
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Ne Konuue- OCHOBHBIE BH/IBI JI€SITEIbHOCTH JJIeKTPOHHbBIE VYuér paboueit mpo-
n/n CTBO (uudposbie) 06pa3o- rpaMMbI BOCIIMTAHHS
akaje- BaTeJIbHBIE PeCYPChI
MHYe-
CKHX 4Ya-
HaumeHnoBaHue | coB, OT- N
Copep:xanue y4e0HOI TeMbl
Pa3/1esioB M TeEM |BOAUMBIX
Ha 0CBO-
eHue

KaKI0T0

pa3neia

H TeMblI
TIECTB.

YcTaHaBIMBaTh NIPUHAICKHOCTH
BEIIECTB K OMPEICIEHHOMY
KJIacCy YIieBOAOPOAOB IO CO-
CTaBy U CTPOCHUIO, Ha3bIBATh
HX [0 CUCTEMaTHU4ECKOM HO-
MEHKJIAaType; IPUBOAUTH TPHU-
BHAJIbHBIC
Tema 3. Henpe- 6 AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHIECKHU Ha3BaHUsI OTIEJBHBIX MPECTa- https://academy- OCO3HAHHS
AeJIbHbIC yIJie- pAn. DTHIIEH U MpOTUJIEH — HpOCTeﬁmHe BUTEIEN Yri€eBoaopoaos. con- HeO6XO,I[I/IMOCTI/I

BOAOPOJBI: aj1-
KEHBbI, aJIKaanue-
HbI, AJJKHHbI

MPECTABUTEIIN AJIKEHOB: (U3NICCKUEC M XHUMU-
YecKre CBOUCTBA (peaKInu THAPHPOBAHUS, Ta-
JIOTEHUPOBAHUS, TUAPATALUH, OKUCICHUS U
MTOJIMMEPH3AIIHHN ), TOTyICHHE U TPUMEHCHHE.
Ankanuensl. byramuen-1,3 u metminOyTaameH-
1,3: cTpoeHue, BaKHEHIINE XUMUUECKHE CBOM-
cTBa (peakuus nmonuMmepusanun). [loryuenne
CHHTETHYECKOTO KayuyKa U PE3HHBI.

AJIKUHBI: COCTaB H OCOOEHHOCTH CTPOCHHS,
TOMOJIOTHUECKUH psii. ALIETHIIEH — IPOCTEeN-
[TUH MPEACTaBUTENh AIKHHOB: COCTAB, CTPOE-
HUE, QU3NIeCKUe U XUMUYECKHe CBOMCTBA (pe-
aKLMU TUIPUPOBAHUS, FAJIOT€HUPOBAHUS, TH]I-
paTanuu, TOPeHus ), IOJTy4ICHUE U IPUMCHEHUE

OnpenensiTh BUIbl XUMHYECKOM
CBSI3U B MOJICKYJIAX YTJIEBOJIO-
POIIOB; XapaKTepU30BaTh 3aBHU-
CHUMOCTh PEaKIIMOHHOM CTII0CO0-
HOCTH YTIICBOJOPOIOB OT KpaT-
HOCTH KOBaJICHTHOM CBSI3U.

XapakTepHu30BaTh COCTaB, CTPOE-
HHE, IPUMEeHeHHe, PU3nUecKue
M XMMHYECKHE CBOMCTBA, BaXK-
Heifmue crocoObl MOTyYeHUS
TUIMYHBIX [TPEICTABUTEIICH
Pa3IMYHBIX KJIACCOB YIIEBOI0-
poIloB (MeTaHa, STaHa, STHIICHA,
areTwieHa, OyraaueHa-1,3,
OeH30:1a).

BBISBIATE TEHETHYECKYIO CBS3b

tent.apkpro.ru/lesso
n/4038171e-4158-
4bd1-3e98-
18dc1cfbh9399

MCTIOTB30BaHUS  [10-
CTIDKEHUNA  XUMHUU
ISt pelieHusl BO-
TPOCOB PaIMOHAIb-
HOTO TPHUPOIOIOJIb-
BOBaHMS,

aKTUBHOTO HETIPH-
SITAS ICUCTBUH,
MPUHOCSALINX BPEJ
OKpyXarouiei
MIPUPOJIHOM cpenie,
YMEHUS TIPOTHO-
3UpoBaTh HeOIIa-
TONIPHUSTHBIE KO-
JIOTUYECKHE T10-



https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
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Ne Konuue- OCHOBHBIE BH/IBI JI€SITEIbHOCTH JJIeKTPOHHbBIE VYuér paboueit mpo-
n/n CTBO (uudposbie) 06pa3o- rpaMMbI BOCIIMTAHHS
akane- BaTeJbHBIE Pecypcehl
MH4e-
CKHX Ya-
HaumeHnoBanue | coB, OT- N
Copep:xanue y4e0HOI TeMbl
Pa3/esIoB M TeM |BOAUMBIX
Ha 0CBO-
eHue

KaK/10I0

pasaena

U TeMbI
MEXIY YIIIeBOJOPOAAMH U MOJ- CJICICTBHSA TIpEI-
TBEPKIATh €€ HaINIHEe ypaBHE- MIPUHAMAEMBIX
HUSIMH COOTBETCTBYIOIINX XH- JEUCTBUH U
MHUYECKHX PEAKIUH C UCTIOTb- IIpeJOTBpALIATh
30BaHUEM CTPYKTYPHBIX (op- ux;
My

XapakTepu30BaTh HCTOUHUKU
YTJI€BOAOPOAHOTO CHIPBS
(e Th, MPUPOIHEIIL ra3,
yTOITB), CIOCOOBI X TIepepa-
OOTKH M PaKTHYECKOE IpHMe-
HEHHE ITOIy9aeMbIX IPOAYKTOB.
Tema 4. Apoma- 2 Apensl. benson: cocras, ctpoenue, uzndeckue | Mcroap30BaTh eCTECTBEHHO- https://academy- OCO3HaHMS
THYeCKHe yriie- 1 XMMUYECKHe CBOICTBA (pPeaKIuy rajJoreHupo- Hay4HBIC METO/BI MO3HaHMUA — | CON- HEOOXO0AUMOCTH

BOJOPOIBI

BaHUS W HUTPOBAHU ), TIOYYCHUE U IPUMEHE-
uue. Tonyon: cocmas, cmpoenue, pusuyeckue u
XUMu4eckue ceolcmea (peaxyuu 2aio2enuposa-
HUSL U HUMPOBAHUSL), NOJIYYEHUE U NPUMEHEHUE.
TokcuuHOCTh apeHOB. ['eHeTnueckas CBA3b yr-
JIEBOJIOPOJIOB, MPUHAJIEKAIINX K Pa3IMUHBIM

KjaccaM

NpOBe/IeHNEe, HAOIIICHHE U
OIIMCAHHUEC XUMHUUYCCKOTO DKCIIC-
puMmeHTa (J1abopaTopHbIe U
NpaKTUYeCKHe paboTHI).
CrnenoBath paBuiiaM Oe3omac-
HOW paboTHI B JTaOOpaTOPUH
IIpU UCITIOJIB30BAHNU XUMUYEC-
CKO IOCYIbI U 000PYIOBAHHS,
a TaKkxKe IpaBUiiaM 0OpaIleHHUs
C BEIL[ECTBAMH B COOTBETCTBUH
C UHCTPYKLHMSAMH I10 BBITIOJTHE-

tent.apkpro.ru/lesson

MCIIOJIBb30BAHUA J10-|

/d86d7d00-d5b4-
491d-aded-
c3ddal19feef4

CTIDKCHUH ~ XHMUH
sl pelIeHHs] BO-
MPOCOB PAIMOHAIIb-
HOTO MPUPOOIIOJIb-
BOBaHUS,

AKTUBHOTO HETIPHSI-
THUS ICHCTBHM,
MIPUHOCATITNX BPEJT
OKpy Karomen
MIPUPOJIHOM cpenie,



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

HaumenoBanue
pa3nesnoB U TeM

Koanue-
CTBO
aKaje-
MH4e-
CKHX Ya-
COB, OT-
BOJMMBIX
Ha OCBO-
eHue
KaXKIA0ro
pa3neia
M TeMBbI

Copep:xanue y4e0HOI TeMbl

OcHOBHBbIE BUAbI AeSITEJIbHOCTH

JJIeKTPOHHbBIE

(uudposrie) 00pazo-
BaTeJbHBIE Pecypcehl

VYuér paboueit mpo-
rpaMMbl BOCIIUTaHHS

Tema 5. Ilpu-
POIHbBIE HCTOY-
HHKH YTJIEBOJ0-
PO/IOB M MX Iie-
pepadoTka

[MpupoxHpie ncTOYHKKHN yTiaeBoxopoaoB. [1pu-
POJHBIH ra3 ¥ HOIyTHEIE HE(TSIHBIE Ta3bl.
Hedts u e€ nponcxoxaenue. CriocoOsl iepe-
paboTKH HEQTH: IEPEroHKa, KPEKUHT (TePMHU-
YEeCKHH, KaTaJTUTHIeCKUi), muponu3. [IpoayKTel
nepepaboTKK He(TH, UX IPUMEHEHHE B IIPO-
MBIIIUIEHHOCTH U B ObITy. KaMeHHBIH yrois u
IIPOAYKTHI €T0 MepepadoTKu

HUIO JTa0OPATOPHBIX OIBITOB U
MIPaKTHYECKHUX PaboT MO TOITy-
YESHUIO U U3YYEHHIO OpraHuye-
CKHX BEIIECTB.

[peacTaBnsTh pe3ysIbTaThl IKC-
nepuMeHTa B opme 3anucu
ypaBHEHHI COOTBETCTBYIOIIUX
peakuuii ¥ fenath BHIBOIBI HA
UX OCHOBE.

[TpoBoANTH BEIYMCIICHHS TIO
YPaBHEHHIO XUMHYECKOH peax-
UM

CaMOCTOSITeIFHO TUIAaHUPOBATh U
OCYIIECTBIISITH CBOIO I103HABA-
TENBHYIO IESITEJIbHOCTD; TIPH-
HUMAaTbh aKTHMBHOE Y4acTHE B
IpyNIoBoOi y4eOHO fesTelnb-
HOCTH

YMEHHS POTHO-
3UpOBaTh HEOIA-
TOIPHATHBIE IKO-
JIOTHYECKHUe NOo-

CIIE/ICTBHSA TIpe-

HpI/IHI/IMaeMbIX
JEeUCTBUHN U
NpenoTBpaIlaTh
X,
https://lesson.edu.ru/0 OCO3HAHUSA
4/10 HEOOXO0MMOCTH

MCITOJIb30BAHMS  J10-
CTIDKCHUH ~ XHMUH
sl pelIeHHs] BO-
MPOCOB PAIMOHAIIb-
HOTO MPUPOJOIIOJIb-
BOBAHMS,

AKTUBHOTO HETIPHSI-
TUsI 1eUCTBUH, pHU-
HOCSIIIIUX BPET
OKpYXarollen mpu-
[pOAHOM cpefe, yme-
HUSI TPOTHO3UPO-
BaTh HEOJIATOIIPUSAT-



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

Ne Konuue- OCHOBHBIE BH/IBI JI€SITEIbHOCTH JJIeKTPOHHbBIE VYuér paboueit mpo-
n/n CTBO (uudposbie) 06pa3o- rpaMMbI BOCIIMTAHHS
aKaje- BaTeJbHBIE Pecypcehl
MH4e-
CKHX 4a-
HaumeHnoBanue | coB, OT- N
Copep:xanue y4e0HOI TeMbl
Pa3/esIoB M TeM |BOAUMBIX
Ha 0CBO-
eHue
KaKI0T0
pa3neia
H TeMblI
HBIC DKOJIOTHICCKIE
TTOCTICICTBUS TIPEI-
[MPUHUMAEMBIX J1eH-
CTBUM U MpeAoT-
BpalaTh ux;
JdeMoHcTpanus
— Kosuekiuu «Hedtb» 1 «YT0Ib».
JlaGopaTopHbie ONbITHI
— O3HAaKOMJICHHE ¢ 00pa3laMu ImIacTMacc,
Kay4yKOB U PE3UHBI;
— MOJICITUPOBAHHE MOJIEKYJ YTICBOAOPOIOB H
TaJIOTeHOTPOU3BOJHBIX.
[pakrnuyeckas padora
Ne 1. ITonyueHue 3TUI€HA U U3YUEHHE €TI0
CBOMCTB.
Boruncienust
— M0 ypaBHEHUIO XUMUIECKOH peakuu (Mac-
cbl, 00BEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA
WM TIPOIYKTa PEAKINH I10 H3BECTHBIM Macce,
00BEMY, KOTHYIECTBY OJTHOTO M3 UCXOTHBIX BE-
IIECTB MM MIPOJYKTOB PEAKIIHH)
Pa3znen 3. Kuciiopoacoaep:kamue opranuueckue coegunenus (13 1)
Tema 6. Cinp- 3 IpenenbHBIE 0THOATOMHBIE CTUPTHL. MeTanon | PackpeiBaTh CMBICH U3y4aeMbIX  |https://academy-

[IPUHATHE U peau-



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

Ne Konuue- OCHOBHBIE BH/IBI JI€SITEIbHOCTH JJIeKTPOHHbBIE VYuér paboueit mpo-
n/n CTBO (uudposbie) 06pa3o- rpaMMbI BOCIIMTAHHS
akane- BaTeJIbHbIE Pecypchl
MHYe-
CKHX Ya-
HanmenoBanue | coB, oT- N
Copep:xanue y4e0HOI TeMbl
pa3/enoB M TeM |BOAMMBIX
Ha 0CBO-
eHue
KaK/10I0
pasaena
U TeMbI
Thbl. ®eHoJI W 3TaHOJI: CTPOEHHE, (pU3NUYeCcKUue U XUMuye- MOHATHUH (BBISABIATEH UX Xapak- con- 3aLMI0 LICHHOCTEH
CKHe CBOWCTBA (peaKIi ¢ aKTHBHBIMH META- TepHbIC MPU3HAKH), ycTaHaBIK- | tent.apkpro.ru/lesson| smopoBoro u 6e3-
JIaMH, TJIOT€HOBOJAOPOIaMH, TOPEHHUE ), TIpUME- BaTh UX B3aMMO-CBsI3b, UCTONb- | [5439c18b-7440- OTacHOTo 00pasa
HeHue. BonopoaHnast cBs3b. JleficTBue meTaHoa 30BaTh COOTBETCTBYIOIIHE TIO- 4b6f-bf84- JKH3HH, TOTPEOHO-
1 3TaHOJA Ha OPTaHMU3M YeJIOBEKa. HATHS TIPH OTICAaHHUU COCTaBa, c04fa471694f CTH B (PU3UIECKOM
MHOT0aTOMHbIE CIIUPTHL. DTHUJICHIJINKOIb U CTPOCHHS U IPEBpANICHUH Op- CaMOCOBEPILICH-
TJIMIEPUH: CTPOEHHE, (PU3NIECKHe U XUMHIYe- TaHUYECKUX COCANHEHUI. CTBOBaHUH, 3aHs-
CKHE CBOHCTBA (B3aMMOACHCTBHUE CO IMENOYHbI- | Mcrmonp30BaTh XUMHIECKYTO THSIX CIIOPTHUBHO-
MU METalJIaMH, KaYeCTBEHHAsl PEaKIysi Ha MHO- CHMBOJIMKY JUISl COCTABIICHHS 03/I0pOBUTENBHOMN
rOaTOMHBIE CITUPTBHI). MOJIEKYJISIPHBIX M CTPYKTYPHBIX JIeSITENIbHOCTBIO,
(pa3BEpHYTOH, COKpAIIEHHOH) HENPUSITHE BPEI-
(bopMyJ1 OpraHMYeCKHX Be- HBIX IPUBBIYEK:
I[ECTB. KypeHusi, yro-
TpeOIeHus alKko-
roJIsl, HAPKOTHKOB
JeiicTBue Ha opranusm uesnoseka. [Ipumenenue YcraHaBnuBaTh NPUHAIIEK-
TJIMIEPUHA U STHICHTIIUKOJIS. HOCTb BEILIECTB K ONpeeNéH-
®enon. CTpoeHne MONEKYIbl, GU3UIECKUE U HOMY KJIacCy I10 COCTaBy M
XMMHUUYECKHE CBOMCTBa (eHona. TokCHIHOCTh CTPOCHHIO, Ha3bIBATh UX I10 CH-
¢enona. [lpumeHenue peHona CTEMaTH4eCKON HOMEHKJIATYPE;
MIPUBOJIUTH TPUBUAIILHBIC
Tema 7. Anbpe- 7 Ansnerunst u kemonsi. DopMansaerus, ae- Ha3BaHUs OTJENbHBIX MpefcTa-  |https://academy- IIPUHATHE U peau-

ruabl. Kapoono-
Bbl€ KHCJIOTHI.
Cao:xnbie 3¢u-

pbl

TAJIBACTH: CTPOCHHE, (PU3NUECKHIE U XUMHUYe-
CKHE CBOHCTBA (peakK OKUCIICHHSI K BOCCTa-
HOBJICHHSI, KAYECTBEHHBIC PEAKIINH ), TIOTyICHHE
1 IPUMEHEHHE.

BHUTEJIEH KUCIOPOACOAEPKAILINX
COEIMHEHUI.

XapakTepu3oBaTh COCTaB, CTpPOE-
HUe, IpUMEHeHne, (pr3nyeckue

con-

tent.apkpro.ru/lesson/

8664b319-0ba3-4945-

b076-cb7ae5858h90

BaIunIo IIEHHOCTEH
BIIOPOBOTO U O€3-
oTlacHOTO 00pasa
PKU3HU, IOTPEOHO-
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n/n

HaumenoBanue
pa3nesnoB U TeM

Koanue-
CTBO
aKaje-
MH4e-
CKHX Ya-
COB, OT-
BOJMMBIX
Ha OCBO-
eHue
KaXKIA0ro
pa3neia
M TeMBbI

Copep:xanue y4e0HOI TeMbl

OcHOBHBbIE BUAbI AeSITEJIbHOCTH

JJIeKTPOHHbBIE
(uudposrie) 00pazo-
BaTeJIbHbIE Pecypchl

VYuér paboueit mpo-
rpaMMbl BOCIIUTaHHS

AL]QMOHS cmpoeHue, (I)M&’MUQCKMQ Uu xumuuecxkue
ceolicmea (peam/mu OKUCJIeHUA U 60CCMAHO8B]1e-
HM}l), nojy4eHue u npumernerue.

1 XUMHUYECKHE CBOICTBA, BaX-
Helmue crocoObl MOTyICHHS
TUIHYHBIX TIPEICTaBUTENCH
Pa3IUYHBIX KJIACCOB KUCIOPO/I-
coJleprKalnuX CoOeTMHEHUH (Me-
TaHoJIa, TaHOJIa, TIUIEpUHA,
(deHona, popmanbaerua, are-
TaJabJerua, yKCyCHOM KHCIIO-
ThI, TJIFOKO3BI, Kpaxmasa, 1ei-
JIIOJIO3BI); BBISIBIISITh TCHETHYC-
CKYIO CBSI3b MEXTy HUMH U
MTOJITBEPXKIATH €€ HaJTMIue
YpaBHEHHSMHU COOTBETCTBYIO-
X XUMHYECKUX PEaKIUii ¢
HCTIOB30BaHUEM CTPYKTYPHBIX

bopmyt.

OnuceiBaTh COCTaB, XUMHUUYCCKOC

CTPOEHHUE U IPUMEHEHHUE KH-
POB, XapaKTepH30BaTh UX 3HA-
YeHHe IS KU3HEICATeITLHOCTH
OpraHU3MOB.

Oco3HaBaTh OMACHOCTH BO3JIEH-

CTBHsI HA )KUBBIE OPTaHU3MBbI
ONPENENEHHBIX OPIraHUYECKUX
BEILIECTB U NOACHATh HA IPUMeE-
pax cnocoObl YMEHBIICHUS U
TPEOTBPAILICHUS KX BPETHOTO

CTH B (PU3HICCKOM
CaMOCOBEPIIEHCTBO-
BAHHMH, 3aHATUAX
CLIOPTUBHO-
03I0POBUTENILHOM
MesITeIbHOCTHIO,
HEIIPUATHE BPEIHBIX
MPUBBIYEK: KypEHHUS,
[YIOTpeOIeHHS a-
IKOT'0JIsl, HAPKOTHKOB




Ne Konuue- OCHOBHBIE BH/IBI JI€SITEIbHOCTH JJIeKTPOHHbBIE VYuér paboueit mpo-
n/n CTBO (uudposbie) 06pa3o- rpaMMbI BOCIIMTAHHS
akane- BaTeJIbHbIE Pecypchl
MHYe-
CKHX Ya-
HanmenoBanue | coB, oT- N
Copep:xanue y4e0HOI TeMbl
pa3/enoB M TeM |BOAMMBIX
Ha 0CBO-
eHue
KaK/10I0
pasaena
U TeMbI
BO3/ICICTBUS HA OPTaHHU3M de-
JIOBEKa.
OnHOOCHOBHBIC TIpeAeIbHBIC KapOOHOBBIE KHC- | Vcmonb30BaTh €CTECTBEHHO-
70TBl. MypaBbHHAS U YKCYCHast KHCIIOTHI: CTPO- Hay4HBIC METO/BI O3HAHUSA —
eHune, GU3NIECKUe U XUMHIECKIE CBOWCTBA MIPOBEJICHUE, HAOIIOICHHE U
(cBoiicTBa, 00mIME I Klacca KUCIIOT, PeaKIus OIMCaHNe XUMHIECKOTO dKCIIe-
STepU(UKAIINHI), TOTYICHUE U TPUMCHCHUE. puMenTa (JabopaTopHbIe U
CreapuHOBas U OJIEMHOBASI KUCJIOTHI KaK MPeJi- npakTHIecKue paboThl).
CTaBHUTENH BBICHINX KapOOHOBBIX KHCIOT. Mputa | CremoBaTh paBuiiaM Ge3ormac-
KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, HX HOH paboTHI B TabopaTopuu
MoroIIee JIeiicTBHE. P UCTIOJIb30BAHMH XUMHYE-
CnosxHble 3UpPHI KaK IPOU3BOIHBIE CKOH 1ocy1bl 1 000pyIOBaHUS,
Kap-00-HO-BBIX KUCIIOT. [ MAPOIN3 CIOKHBIX a TaKoKe MpaBuiIaM o0parieHus
a¢upos. Kupsl. ['maponns xupos. [Ipumene- C BEIIECTBAMH B COOTBETCTBUHU
HHeE )KUpoB. bruonornyueckas poJb >KUpoB C MHCTPYKIHSMH BBITIOTHEHUS
71a00paTOPHBIX OIBITOB U MPAK-
Tema 8. YriieBo- 3 VYrieBobl: cocTaB, KIacCH(DUKAIHS YrIIeBOIOB THYECKHX padoT 1o nosryyenuto |https://academy- PCTETHYECKOE OT-

bl

(MOHO-, - ¥ ToNTUcaxapuabl). [Troko3a —
MIPOCTEUIINI MOHOCAXapH: OCOOCHHOCTH
CTPOEHUST MOJIEKYJIbI, (PU3NUECKUe U XUMHIYe-
CKHE CBOMCTBA (B3aUMOJIEHCTBUE C TUAPOKCH-
nom meau(Il), okncienne aMMUadYHBIM PaCTBO-
pom okcupa cepedpa(l), BoccranoBienue, 6po-
KEHUE

U U3YYEHUIO OPTaHMYECKUX Be-
IECTB

IIpencraBnsaTh pe3yabTaThl dKC-
neprMeHTa B popMe 3aIrucH
YpaBHEHHH COOTBETCTBYIOIIIX
peaxiuii ¥ 1enaTh BHIBOJIBI HA
HX OCHOBE.

ITpoBOIUTH BBIUUCIIEHMUSI IO
YPaBHEHHIO XMMUYECKOH peak-

con-
tent.apkpro.ru/lesson/
709ce43a-deb6-4281-
963b-01d2e212d4d0

HOLIIEHHE K MUDY,
BKJIFOYAsI ICTETUKY
0BITa, HAYIHOTO U
TEXHUYIECKOTO TBOP-
gecTBa
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n/n

HaumenoBanue
pa3nesnoB U TeM

Koanue-
CTBO
aKaje-
MH4e-
CKHX Ya-
COB, OT-
BOJMMBIX
Ha OCBO-
eHue
KaXKIA0ro
pa3neia
M TeMBbI

Copep:xanue y4e0HOI TeMbl

OcHOBHBbIE BUAbI AeSITEJIbHOCTH

JJIeKTPOHHbBIE
(uudposrie) 00pazo-
BaTeJIbHbIE Pecypchl

VYuér paboueit mpo-
rpaMMbl BOCIIUTaHHS

LML

CaMOCTOSTEIbHO TIAaHUPOBATH U
OCYIIECTBIISTH CBOIO TTO3HABA-
TEJIBHYIO JeSITeIbHOCTD; IPU-
HUMAaTh aKTUBHOE y4acTHE B
IpyNnoBoi y4eOHOH fesTeNnb-
HOCTHU

[JIFOKO3bI), HAXOXK/IEHHE B IIPUPOJIE, IPUMEHE-
HHe, Ouonoruueckas poib. Portocuntes. Dpyk-
TO3a KaK M30Mep IIIIOKO3bI.

Caxapoza — npedcmasumens oucaxapuoos,
2UOPOIU3, HAXOHCOEHUe 8 NPUPOOe U NPUMeHe-
Hue.

Kpaxmai u nemnono3a Kak IpHpoIHbIE MOJIH-
Mepbl. CTpoeHHE KpaxMala 1 LeJUTIoo3bl. Du-
3WYECKHE U XMMHYECKHE CBOWCTBA KpaxMmala
(rHApONU3, KaUueCTBEHHAS PEaKLHs C HOJOM)

JlaGopaTopHbIe ONBITHI
— TOpEHHUE CITUPTOB;
— OKHcIeHne 3TaHoia okcuom mMean(1l);
— BSaI/IMOJICI\/’ICTBI/Ie TIIMIEpruHa ¢ THAPOKCHUIOM
mean(1D);
— OKHCJICHHE aJIbJCTHIOB aMMHAYHBIM pac-
TBOpOM okcuna cepedpa(l) u ruapokcuaom me-
u(1);




n/n

HaumenoBanue
pa3nesnoB U TeM

Koanue-
CTBO
aKaje-
MH4e-
CKHX Ya-
COB, OT-
BOJMMBIX
Ha OCBO-
eHue
KaXKIA0ro
pa3neia
M TeMBbI

Copep:xanue y4e0HOI TeMbl

OcHOBHBbIE BUAbI AeSITEJIbHOCTH

JJIeKTPOHHbBIE

BaTeJbHBIE Pecypcehl

(uudposrie) 00pazo-

VYuér paboueit mpo-
rpaMMbl BOCIIUTaHHS

— B3aUMO/IEIICTBHE KpaxMala ¢ HOJOM.
Ipakrnueckas padora

Ne 2. CpolicTBa pacTBOpa YKCYCHOW KHUCIIOTHI.

Beruncienus

— [0 ypaBHEHUIO XUMUUECKOH peakuuu (Mac-

cbl, 00bEMa, KOIMYECTBA UCXOJHOTO BellecTBa

WM IPOIYKTa PEaKIUH 110 U3BECTHBIM Macce,

00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX Be-

IIECTB MM MPOJYKTOB PEAKIIIH)

Paznen 4. A3orconepaxaime opraHn4ecKu

e coeqnHenus (3 1)

Tema 9. AMUHBI.
AMHMHOKHCJIOTBI.
beaxkn

Amuner. Memunamun u anuiun: cocmas, cmpo-
eHue, usuueckue u Xumuieckue ceolcmea (20-
penue, gzaumooeticmaue ¢ 8000l U KUCIOMA-
Mu).
AMMHOKHCIIOTHI KaK aM(OTepHBIE OpraHude-
ckue coeinHeHus. Pu3nuecKre U XMMHUIECKHe
CBOHCTBA aMUHOKHCIIOT (Ha IPUMEpE TIINIMHA).
Bronornueckoe 3Hauenne aMmuHOKuCIOT. [lern-
THUJIBL.
Benku kak npupoiHblE BHICOKOMOJIEKYIISPHBIE
coenuHenus. [lepBuyHas, BTOpHYHAS M TPETHY-
Has CTPyKTypa 0enKkoB. XUMHUYECKHE CBOMCTRA
OEJIKOB: THIIPOJIN3, ACHATYpAIIUs], KaYeCTBEH-
HBIE PEAKIIUH Ha OENKH.

JemMoHcTpanuu

PaCKpI)IBaTI) CMBICJT U3y4aCMbIX
HOHATHH (BBIABIIATH UX Xapak-
TEpHbIEC IPU3HAKHN), yCTaHABIIHU-
BaTh UX B3aUMO-CBSI3b, UCIIOJb-
30BaTh COOTBETCTBYIOII[HE
MOHSITHS TP OMTUCAHHH COCTa-
Ba, CTPOCHHUS U MPEBPAIICHHI
OPTraHNYeCKUX COCTUHEHHH.

Hcnoap3oBaTh XUMHUYECKYIO
CHUMBOJIUKY I COCTaBJICHUA
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHO)
(hopMyIT OpraHNYECKHX BE-
LIECTB.

OnpenensiTh NPUHAICKHOCTD Be-

https://academy-
con-

tent.apkpro.ru/lesson

OCO3HAHUSA
HEOOXOAMMOCTH

/0c608a59-4¢69-
4481-839¢-
9205f201b73e

MCTIOTB30BaHUS  [10-
CTIDKEHUNA ~ XUMHUU
ST pelieHusl BO-
TPOCOB PaIMOHAIb-
HOTO TPHUPOIOIOJIb-
BOBAHMS,

AKTHBHOTO HETpUsi-
THS JEeHCTBUH,
MPUHOCSALINX BpEJ
OKpy>Karouien
MIPUPOJIHOM cpenie,
YMEHUS TIPOTHO-
3UpoBaTh HeOIIa-
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n/n

HaumenoBanue
pa3nesnoB U TeM

Koanue-
CTBO
aKaje-
MH4e-
CKHX Ya-
COB, OT-
BOJMMBIX
Ha OCBO-
eHue
KaXKIA0ro
pa3neia
M TeMBbI

Copep:xanue y4e0HOI TeMbl

OcHOBHBbIE BUAbI AeSITEJIbHOCTH

JJIeKTPOHHbBIE
(uudposrie) 00pazo-
BaTeJIbHbIE Pecypchl

VYuér paboueit mpo-
rpaMMbl BOCIIUTaHHS

— JleHaTypanust OEJIKOB P HarpeBaHMY;
— IIBETHBIC PEaKIUN OCJIKOB.

IIECTB K ONPEACNEHHOMY KIlaccy
TI0 COCTaBY U CTPOCHHIO, Ha3hIBATh
UX TI0 CHCTEMaTHIeCKOI HOMEH-
KJIaType; IPUBOIUTH TPUBUAIB-
HbIC Ha3BaHW OTACIBHBIX TIpe/i-
CTaBUTENEH.

XapakTepus3oBaTb COCTaB, CTPOE-
HUe, IPUMEHeHNe, pu3nvyecKue
M XMMHYECKHUE CBOMCTBA, BaXK-
HeWIIne crocoObl MOTydeHHs
TUTTUYHBIX MIPEICTABUTENEH
a30TCOJEPIKALIUX COETMHEHUN
(TuIHa 1 OEITKOB).

[NosicHATH HAa MpUMepax 3HAUYCHUE
OEJIKOB [T OpraHU3Ma YellOBe-
Ka.

Hcnonp30BaTh eCTECTBEHHO-
HAyYHBIC METOJIBI TIO3HAHUS —
HaOJI0IaTh ¥ OMTUCHIBATS Jie-
MOHCTPALMOHHBIH 3KCIIEpU-
MEHT.

CaMOCTOSATETFHO IUTAHUPOBATh U
OCYILECTBIATH CBOIO TI03HABA-
TENBHYIO AESTENbHOCTD; IPUHU-
MaTh aKTUBHOE Y4aCTUE B TPYII-
TIOBOH y4eOHO# IesTEeIBHOCTH

TOINPUATHEIE SKO-
JIOTHYECKHE T10-
CIIeZICTBHSA TIpEA-
MIPUHUMAEMBIX
IEUCTBUHN U
MIPeJOTBPANIaTh
UX;

Pasnein. 5. BoicokoMoJieKyJIsIpHbIe coeuHenus (2 4)




Ne Kouuye- OcHOBHBbIE BH/IbI AeSITEJbHOCTH JaexTpoHHble | Yuér paboueil npo-
n/n CTBO (uudposbie) 00pa30- rpaMMbl BOCIIUTAHMS]
akaje- BaTe/IbHbIE PECYPChI
MuYe-
CKHX 4a-
HanmenoBanue | coB, 0OT- o
Copep:xanue y4e0HOI TeMbl
Pa3/eJI0B H TeM |BOXHMBIX
Ha 0CBO-
eHHe
KakKI0r0
pasjena
H TeMbl
Tema 10. 2 OCHOBHBIC TIOHATHS XMMHHU BHICOKOMONIEKYISIp- | Bragers m3yuaembivu xumude-  https://lesson.edu.ru/0 jocosHanust HE06X0-
Il1acTMaccsl. HBIX COCIAHHCHHI: MOHOMED, TIOJINMED, CTPYK- CKHMMH MOHATHSAMH: packpbiBath | 4/10 ITMMOCTH  HCIIOJIB30-
Kayuyku. Bo- TYPHOE 3BCHO, CTENCHb MOIMMEPU3ALIHH, CPE- CMBICIT H3y4aeMBbIX TIOHSITHH U BAHUS JOCTIKCHUIA
JOKHa H3lst MOTICKYAPHas Macca. OCHOBHEIC METO/IbI IPUMEHSTh 3TU TOHSTHS IPH XHMHH JU1 pelIcHs
CHHTE3a BBICOKOMOJICKY/IIPHBIX COCIUHEHUN — |  OIMCAHUU COCTAaBa H CTPOCHHS BOIDOCOB  PAITHO-
OIMMEPH3ALUs U TTOIMKOHICHCALIHS. BBICOKOMOJICKYIISIPHBIX OPraHH-
IInacmmaccol (nonusmuieH, NOIUNPONUIEH, YECKHX BEIIECTB, IS O0BsSICHE- HAIIBHOTO  TIPHPOA0T
nonueuHUIXI0pUO, norucmupon). Hamypano- HUSL OTHEIBHBIX (hAKTOB U SIBIIE- MONB3OBAHMA,
HbLI U cuHmemuyecKkue Kayuyku (bymaoueno- HUA. AKTHBHOTO HCTIPHS-
8blil, XIOPONPEHOBLIIL U U30NPEHOBbIiL). Bonok- | VICIONB30BaTh XUMHUYECKYO THA ICUCTBIM,
HA: HAMYPANbHbIE (XAONOK, WePCMb, WETK), CHUMBOJIHKY [IJIS1 COCTaBIICHHUS TIPHHOCAILMX BPe.
UcKyccmeenHvle (ayemanHoe 60NOKHO, BUCKO- CTPYKTYPHEIX (hOPMYII BELIECTB OKpYZKatomIcH
3a), cunmemuyeckue (KAnPOH u NAGCAH). ¥ YPAaBHEHUH PeaKLHil IOJIMe- UpHpOAHON Cpene,
JemMoHCTpanus PH3aLHHA U TONTUKOHICHCAIIHN YMCHMUS TPOTHO-
— 03HAKOMJIEHHE C 0Opa3laMu IPUPOHEIX U 3MpOBaTh HebIa-
HCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, Kay4yKOB TOTPHUATHBIC SKO-
JIOTMYECKHE T10-
CIICACTBYS IIPEA-
IIPHHAMAEMBIX
JICUCTBUIN U
IIPEOTBPALIATE
HX;
Hroro 34



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

Kiace 11
KomnuectBo yacoB B Hemenmo 1
KonuuecTBo yacoB Bcero 3a yueOHsblii rog 34

TEMATHYECKOE INTAHUPOBAHMUE
110 XHMHUH

creMa XuMH4Ye-
CKHX 3JIEMEHTOB
J. U. MenaeJee-
Ba

3JIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. DIEK-
TPOHHAS KOHPHUTYpaIHsI aTOMOB.
Ilepuoauueckuii 3axon u [lepuoauueckas cu-
creMma xuMuueckux siuemenToB [1. 1. Mennene-
eBa. CBs3b meproIndeckoro 3akoHa u [lepuo-
JTMYECKON CUCTEMBI XUMHYECKHUX JIEMEHTOB [].
. MeHnniene-eBa ¢ COBpeMEHHOM Teopuei cTpo-
€HUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKNX DIIEMEHTOB

1 00pa3yeMbIX UMH TIPOCTHIX U CIIOKHBIX Be-
LIECTB M0 TPYIIaM U IePUOIaM.

ckoro 3akoHa J[. 1. Mennenee-
Ba M IGMOHCTPHUPOBATh €TI0 CH-
CTEMaTU3UPYIONIYI0, OOBICHH-
TENBHYIO U IIPOrHOCTHYECKYTO

¢byHKIHN.

XapakTepru3oBaTh MIEKTPOHHOE
CTPOEHHE aTOMOB XUMHYECKHIX
aneMeHToB 1—4 meprosoB, uc-
MOJTB3Ysl TOHATHS «S-, P-, d-
3IEKTPOHHBIE OPOUTATIH,
«QHEPreTU4eCcKUe YPOBHU.

OOBSICHATD 3aKOHOMEPHOCTH H3-

Ne Koumnye- OcHOBHbIE BUABI 1eAITEILHOCTH DJIeKTPOHHbIE
n/n CTBO (uudposrie) od6pa3zo-
aKaje- BaTeJIbHbIE Pecypchl
MHYe-
CKHX 4Ya-
HaumeHnoBanue | coB, OT- .
Copep:xanue y4eOHOI TeMbI
pa3/esoB M TeM |BOAMMBIX
Ha 0CBO-
eHHUe
KaK/10T0
pa3nesa
U TEMBbI
Paznea 1. Teopernueckue ocHoBbl xumun (13 u)
Tema 1. Ctpoe- 3 XuMUYecKuii aieMeHT. AToM. Sapo aToma, PackpwiBaTh cMBICT U3ydaembix  https://lesson.edu.ru/0 OCO3HAHUSI
HHe aTOMOB. ITe- M30TONBI. DIIEKTPOHHAsA 000JI04YKa. DHEPreTH- HOHATHUH (BBISBIATH UX Xapak- 4/10 HEOOXOTHMOCTH
PHOAUYECKUH YecKHe ypOBHH, NTOypOBHU. ATOMHBIE OpOHTa- TEpHbIC IPU3HAKH), yCTAaHABIH-
3akon u Ilepuo- 1w, S-, p-, d-snemenTsl. OCOOEHHOCTH pacmpe- BaTh MX B3aUMOCBS3b. MCIIOJIb30BAHNA
JAMYecKas CH- JIETICHUS! JJIEKTPOHOB IO OPOUTAIISIM B aTOMax PackpriBaTh cMBICT TTepHOAAYC- ITOCTHKEHU I

XUMHU JIs1 PEe-
[IIEHUS] BOIIPOCOB
PalMOHAIBHOTO
MPUPOIONOIB30-
BAaHUS;
AKTHUBHOT'O
HCIIPUATHUA
JICNCTBUIA,
MMPUHOCAIIINX



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

Ne Koauue- OCHOBHBIE BUbI JeATEIbHOCTH DJIeKTPOHHBIE
n/n CTBO (uudposrie) odpa3zo-
aKaje- BaTeJIbHbIE Pecypchbl
MuYe-
CKMX 4a-
HanmenoBanue | coB, 0T- .
Copep:xanue y4e0HOI TeMbl
Pa3aesioB M TeM |BOAMMBIX
HA 0CBO-
eHue
Ka)KI0ro
pa3iena
H TeMbI
MeHe- BpE/I OKpYXKa-
HUS1 CBOHCTB XHMHUECKHX d1le- FOLLEH IPHPOJ-
MEHTOB U UX COEIMHEHUN 110 o
HOW cpejie,
nepuoaam u rpymmam [epuo-
JIMYECKOM CHCTEMBI XUMUHUC- YMCHUA IIPO-
ckux amemenToB /. 1. Menne- THO3UPOBATh
JieeBa HeOIaronpusT-
HBIC DKOJIOTHU-
YECKUC I10-
CJIICOCTBUA
npeanpuHuMa-
€MBIX JIEUCTBUI
U TpeI0TBpa-
aTh UX;
3HaueHue EPUOIUYECKOTO 3aKOHA B Pa3BUTHH
HAYKH.
JdeMoHCcTpauuu
Bunet Tabmun «lleproanyeckas cuctemMa Xu-
mudeckux snmemenToB J[. Y. Menneneeay»
Tema 2. Ctpoe- 4 Crpoenue BemiecTBa. XUMHUUECKas CBs3b. Bumsl | PackpbiBats cMbich m3ydaembix  |https://lesson.edu.ru/0 [mpumenenue uaTep-

HHE BellecTBa.
MHoroodpasue

XUMHUYECKOH CBsI3M (KOBAJICHTHAsI HETIOJSIPHAS
1 TIOJISIpHASI, MOHHAS, MEeTaJITNIeckast). Mexa-

MTOHATHUH (BBIAEIATH UX Xapak-
TEpHBIC IPU3HAKN) U TIPUMeE-

4/10

aKTHUBHBIX OopM
y4eOHOI paboThl —
MHTEJUICKTYalbHbIX,



https://lesson.edu.ru/04/10
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Ne Kouuue- OcHOBHBIE BUIBI JeSITETBHOCTH DJIeKTPOHHBIE
n/n CTBO (uudposrie) odpa3zo-
aKaje- BaTeJbHbIE PeCypChl
MuYe-
CKHX Ya-
HaumeHoBaHue | cOB, OT- N
Copep:xanue y4e0HOI TeMbl
pa3iesioB M TEM (BOAMMBIX
Ha 0CBO-
eHne
KAKI0T0
paszena
U TeMBbI
BeIlecTB HHU3MBI 00pa30BaHMs KOBAJCHTHON XUMHYECKOH HSTB 9TH IOHATHS NP ONKCa- CTUMYJIHPYIOLIIX
cBs131 (OOMEHHBIH U JOHOPHO-AaKIEITOPHBIN). HHUU COCTaBa U CTPOECHHUS Be- TIO3HABATEIBHYIO
BomopoaHast cBsi3b. BaeHTHOCTE. DIIEKTPOOT- LECTB, U1 OOBICHEHUS OT- MOTHBAIHIO, UTPO-
punatenbHOCTh. CTeneHb oKucneHus. MoHsI: JeNBHBIX (GAKTOB U SBJICHHMIL. BEIX METOMHK, JtHC-
KaTHOHBI U aHHOHBI. OrmpenenaTb BUIbl XHMHYECKOH KYCCHH, ZGrOIIX
o = BO3MOXXHOCTB TIPH-
BelectBa MOJIEKYISIPHOTO M HEMOJICKYIISIPHOTO CBsI3U (KOBAJICHTHOM, HOHHOM, 0BpeCTH OMBIT Beie-
CTpOCHUS. 3aKOH IIOCTOSHCTBA COCTaBa BEllle- METaJUTHYECKOM, BOJOPOIHOMN) B HHS KOHCTPYKTHBHO-
cTBa. THIBI KPUCTAIINYECKUX PEIIETOK COCTMHCHUSIX; THIT KPHCTAJLIH- T'0 IMaora; rPyIo-
CBOJCTBA BEIIECTB. YECKOH PeIéTKH KOHKPETHOTO BOIf;
IMousTHE O IUCTIEPCHBIX cHcTeMax. McTuHHBIE BEIIECTBA. -MHULMMPOBAHUE 1
1 KOJUIOMJIHBIE pacTBOphl. MaccoBas 10715 Be- OrnpenensiTb BAJIGHTHOCTD U CTe- MOJICPAKKY HUCCIIC-
IIIECTBA B PacTBOPE. MEHb OKHCIICHUS] XUMUYECKHUX JI0BATENLCKOM fes-
Kiaccudukanusi HeOpraHU4eCKUX COSIHMHEHHUMH. 9JIEMEHTOB B COSIMHEHUSX Pa3- TeNLHOCTH 00yHato-
HomeHknatypa HEOpraHMYecKUx BelecTs. ['e- JIMYHOTO COCTaBa. FHIXCA, TLIAHHPORa-
HHEC U BBINIOJIHCHUEC
HETHYeCKast CBsI3b HEOPraHUYECKUX BEIIECTB, [TpoBOAMTD BHIYUCIICHHUS C HC- S —
NPUHAUISKALNIUX K Pa3IMYHBIM KIIaccaM TIOJIb30BAHUEM ITOHATHS «Mac- IPYIMOBBIX MPOEK-
COBasi IOJIs BEIIECTBA B PACTBO- TOB BOCIIHTATEIBHOI
pe» HarpaBJICHHOCTH.
Tema 3. Xumn- 6 Xumuueckas peakuusi. Knaccudukanus xumu- | OOBSICHITH 3aBUCUMOCTB CKOpo-  |ttps://lesson.edu.ru/0 FnpuMenenue uHTep-

YEeCKHE peaKIun

YECKUX peaKL Uil B HEOPTaHUYECKOU U OpraHu-
YEeCKOH XUMHH. 3aKOH COXPAaHEHHS MacChl Be-
IIECTB; 3aKOH COXPAaHEHHS U MPEBPAIICHUS
SHEPTHUH TPH XUMHYECKUX PEaKIIUIX.
CkopocTb peakiuu, e€ 3aBUCMOCTb OT Pa3-
JTUYHBIX (hakTopoB. OOpaTHMBbIE peakunu. Xu-
Mu4eckoe paBHoBecHe. DakToOpsl, BIUAIOLINE

CTH XMMHYECKOH peaKIuu oT
pa3IMYIHBIX (PAKTOPOB.

OmnpenensaTe XapakTep CMEIICHUS
XH-MHYECKOTO PABHOBECHS B
3aBHCHUMOCTH OT BHEIIIHETO
Bo3zzeiicTBus (mpuniymn Jle a-
TeNbe).

4/10

aKTHBHBIX GOpM
y4eOHol paboTh —
MHTEJUICKTYalbHbIX,
CTUMYJIUPYIOIINX
[O3HABATEbHYIO
MOTHBAIIHIO, UTPO-
BBIX METOJIHK, JIHC-
KyCCH, TaroImux
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n/n

HaumenoBanue
pa3nesnoB U TeM

Koanue-
CTBO
aKaje-
MH4e-
CKHX Ya-
COB, OT-
BOJMMBIX
Ha OCBO-
eHue
KaXKIA0ro
pa3neia
M TeMBbI

Copep:xanue y4e0HOI TeMbl

OcHOBHBbIE BUAbI AeSITEJIbHOCTH

JJIeKTPOHHbBIE
(uudposrie) 00pazo-
BaTeJIbHbIE Pecypchl

Ha COCTOSTHHE XHMHUYECKOTO PAaBHOBECHS.
[punuun Jle llarense.

Onexrponurnieckas aucconnanys. CHIbHbIC U
ciabble 3JeKTpoIuTH. Cpena BOTHBIX PacTBO-

POB BCIICCTB: KUCJIad, HeﬁTpam,Haa, meJIo49Has.

Tlousmue o 6o0opoonom noxasamene (pH)
pacmeopa. Peakiun HOHHOTO 0OMeHa. [ udpo-
JIU3 OP2AHUYECKUX U HEOP2AHUUECKUX Belyecns.
OKHCIHUTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKITHH.
Tonamue 06 snexkmponuze pacniagos u pac-
meopog conel. [lpumenenue snexmponusa.

CocTaBiiATh ypaBHEHMsI peakLui
Pa3IMYHBIX THIIOB; IOJHBIE U
COKpAaIllEHHBIE HOHHBIE ypaBHE-
HUS peaKiyi, ydUTbIBas yCIo-
BHS, IPH KOTOPBIX 3TH PEAKLUU
HUAYT 10 KOHIIA.

IlonTBepx1aTh CyLIECTBOBAHUE
TE€HETUYECKOMU CBSI3U MEXKIy He-
OpPraHUYECKUMH BEIIECTBAMHU C
MOMOIIIbIO0 YPaBHEHUH COOTBET-
CTBYIOIIMX XUMHUYECKHX peakK-
LY.

ITpoBoanTh, HAOTIONATH U ONH-
CBIBaTh XUMHYECKHI IKCIIEPU-
MEHT: IO ONPENEICHUIO CPEABI
BOJIHBIX PACTBOPOB BEILIECTB,
BBISIBJICHUIO YCJIOBUI IIPOTEKA-
HUS peaknuii HOHHOTO OOMEHa,
U3YYCHHIO BIHMSTHUS PA3TMIHBIX
(haKkTOpPOB Ha CKOPOCTh peak-
AH.

BO3MOKHOCTb IPH-
00pEeCTH OTBIT BeJe-
HUSI KOHCTPYKTHBHO-
r0 [Haiora; rpyIo-
BO;

-MHUIMAPOBAHUE U
MOIICPIKKY UCCIIe-
JIOBaTEIbCKOM JIes-
TENBHOCTH 00yYaro-
[IUXCs, TUIAHUPOBa-
HHE U BBIIOJHEHNE
VWHIUBUYaJIbHBIX U
TPYIIOBBIX MTPOEK-
TOB BOCIUTATEIbHOM
HaIpaBJIeHHOCTH.

JdeMoHCcTpauuu
— MOJIENIN KPUCTAIUTMIECKHUX PEIIETOK;
— pa3lIoKeHNe NEPOKCHAA BOJOPOa B IPH-
CYTCTBHHU KaTajn3aTopa.
JlaGopaTopHbie paGoThI

CrenoBath npaBuiaM MoJIb30Ba-
HUSL XMMHUYECKOH MOCY 10U U
nabopaTOpHBIM 000pyIOBAHU-
eM.

[TpeacTaBnsTh pe3yIbTaThl XH-




Ne Koauue- OcHOBHBbIE BH/IbI AeSITEJbHOCTH DJIeKTPOHHbIE
n/n CTBO (uudposrie) odpa3zo-
akaje- BaTeJIbHbIE Pecypchl
MHYe-
CKHX Ya-
HanmenoBanue | coB, oT- N
Copep:xanue y4e0HOI TeMbl
pa3/enoB M TeM |BOAMMBIX
Ha 0CBO-
eHue
KaK/10I0
pasaena
U TeMbI
— MPOBE/ICHHUE PEaKInii HOHHOTO 0OMEHa; MHYECKOTO SKCIIEPHMEHTA B
— ONpEeJeNICHNE CPe/Ibl PACTBOPOB BEIECTB C (opme 3amnncu ypaBHEHHH CO-
TIOMOIIBIO YHHBEPCATIBHOTO HHIUKATOPA. OTBETCTBYIOIINX PEaKInii U Jie-
IIpakTuyeckas padora JIaTh BBIBOJIBI HA X OCHOBE.
Ne 1. BiustHue pa3mudHBIX PaKTOPOB HA CKO- [IpoBOAUTH BEIYMCIEHUS 11O
POCTb XUMHUYECKOU PEAKIIUH. YPaBHEHUAM XHUMHUYECKUX pe-
Beruncienus aKLUi, B TOM 4HCIIE TEPMOXU-
— pacyYCThl C UCTIOJIL30BAHUEM MTOHATUA «MaC- MHYCCKHEC paC‘IéTLI
COBast JI0JISI PACTBOPEHHOTO BEIIECTBAY;
— pac4€Thl 10 YPaBHEHUAM XUMUYECKUX pEaK-
LU, B TOM YHUCJIE TEPMOXUMHUYECKUE PACUETHI
Pasneu 2. Heopraunueckast xumus (17 q)
Tema 4. Heme- 9 Hemeramnel. [Tonoxenune HemeTawios B [lepu- | PackpeiBath cMbIc u3ydaembix  [https://lesson.edu.ru/Q rmpumenenne uatep-

TaJJbl

OJIMYECKOMN CUCTEME XUMHYECKHUX 3JIEMEHTOB /.
W. MenneneeBa 1 0COOEHHOCTH CTPOCHHS aTo-
MOB. OHU3HUECKHE CBOIICTBAa HEMETAJLIOB. AJI-
JIOTPONHSI HEMETAJIIOB (Ha IpUMepe KHUCIIOpO-
Ia, cepbl, pocdopa u yrieposa).

HOHATHH (BBIACTATH UX Xapak-
TEpHBIE IPU3HAKN) U TIPUMe-
HSTH 3T MOHATHS TIPH OTIHCa-
HHUM COCTaBa U CTPOEHUS Be-
LIECTB, sl OOBSICHEHUS OT-
JIETIBHBIX (DAKTOB U SIBJIECHHM.

4/10

aKTHBHBIX (opM
y4eOHOl paboTh —
HHTEIJUICKTYaIbHbIX,
CTUMYJIUPYIOIINX
MMO03HABATEIbHYIO
MOTHUBAIIUIO, UTPO-
BBIX METOJIHK, JHC-
KYCCHH, Jaromux
BO3MOXHOCTH TIPH-
00pecTH OMBIT Be/e-
HHSI KOHCTPYKTHBHO-
r0 JIMaJIora; rpyIIo-
BOM;
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n/n

HaumenoBanue
pa3nesnoB U TeM

Koanue-
CTBO
aKaje-
MH4e-
CKHX Ya-
COB, OT-
BOJMMBIX
Ha OCBO-
eHue
KaXKIA0ro
pa3neia
M TeMBbI

Copep:xanue y4e0HOI TeMbl

OcHOBHBbIE BUAbI AeSITEJIbHOCTH

JJIeKTPOHHbBIE
(uudposrie) 00pazo-
BaTeJIbHbIE Pecypchl

-MHUIIMAPOBAHUE U
MOJICPXKKY HCCIIe-
JIOBaTEIBCKOM JIesl-
TENbHOCTH 00yJaro-
[IUXCs, ITIAaHUPOBa-
HHUE W BBINIOJHEHUE
WHIUBUYaJbHBIX U
IPYIIOBBIX MPOCK-
TOB BOCIUTATEIbHOM
HaIpaBIeHHOCTH.

XUMHUECKHE CBOMCTBA Ba)KHEHIIIMX HEMETAI-
JI0B (TaJI0reHoB, cepsl, a30Ta, ocdopa, yrie-
poJia ¥ KpEeMHHS) U MX COSANHEHHUH (OKCHIOB,
KHCJIOPOACOAEPKAIUX KHUCIIOT, BOJOPOTHBIX
COEIMHEHUH).

IIpumeHeHye BaKHENIIUX HEMETAIUIOB U UX
COEIMHEHU I

OOBACHATH 00IIME 3aKOHOMEPHO-
CTH B U3MEHEHUH CBOMCTB He-
METAJJIOB U UX COEAVHEHUN C
y4€TOM CTPOEHHS X aTOMOB U
noJyioxeHus B Ilepuonuueckoit
CHCTEeME XUMHYECKHUX 3JIEMEH-
toB /1. 1. Menneneena.

XapakTepu30BaTh (OMHCHIBATE)
o011e XuMHYEeCKHe CBOMCTBa
HEMETaJJIOB, UX Ba)KHEHIIINX
COEJMHEHUI, TOATBEPK1asi 3TO
OINUCaHME IPUMEPAMH ypaBHe-
HUI COOTBETCTBYIOIINX XHMH-
YECKUX peaKLuil.

XapakTepru3oBaTh BIMSHAE HEME-
TaJVIOB U UX COEJUHEHUN Ha




n/n

HaumenoBanue
pa3nesnoB U TeM

Koanue-
CTBO
aKaje-
MH4e-
CKHX Ya-
COB, OT-
BOJMMBIX
Ha OCBO-
eHue
KaXKIA0ro
pa3neia
M TeMBbI

Copep:xanue y4e0HOI TeMbl

OcHOBHBbIE BUAbI AeSITEJIbHOCTH

JJIeKTPOHHbBIE
(uudposrie) 00pazo-
BaTeJIbHbIE Pecypchl

JKUBBIC OPTaHU3MBI; OTIMCHIBATD
NpUMEHEHHE B PA3IMYHBIX 00-
JACTAX NPAKTUYECKOU eATelIb-
HOCTH YeJIOBEKa.

PackpbIBaTh CYIIHOCTH OKHCITH-
TEJIIbHO-BOCCTAHOBUTCIIBHBIX
peakuuii HoCpeICTBOM COCTaB-
JICHUSI AJIEKTPOHHOTO Oananca
3TUX peaKUul.

[IpoBoauTh peakiuu, NOATBEP-
KIAIOIIUE XapaKTepHbIEe CBOM-
CTBa U3y4aeMBIX Be-

IIECTB; PACcIIO3HABATh ONBITHBIM
yTEM aHUOHBI, IPUCYTCTBYIO-
[IKe B BOIHBIX PACTBOPAX.
Habnronath U OnuceIBaTh IEMOH-
CTPALIMOHHBIE OIBITHI; TPOBO-
JIMTH ¥ OMUCHIBATH XUMHYECKUH
9KCTIEpPUMEHT (1abopaTopHbIe U
MIPaKTHIECKHE PaOOTHI).
[peacTaBusTh pe3yIbTaThl XH-
MHUYECKOT'0 SKCIIEPUMEHTA B
(opme 3anmc ypaBHEHHH CO-
OTBETCTBYIOIIMX PEaKiuil U Jie-
JIaTh BBIBOJIBI HA X OCHOBE.
CienoBath npaBHiIaM I0JIb30Ba-




Ne Koumnye- OcHOBHbIE BUABI 1€ TeILHOCTH JJIeKTPOHHbBIE
n/n CTBO (uudposrie) odpa3zo-
akaje- BaTeJIbHbIE Pecypchl
MHYe-
CKHX 4Ya-
HanmenoBanue | coB, oT- N
Copep:xanue y4e0HOI TeMbl
Pa3/1esioB M TeEM |BOAUMBIX
Ha 0CBO-
eHue
KaKI0T0
pa3neia
H TeMblI
HUSL XUMHYECKOH MOCy10M U
nabopaTOPHBEIM 000pyIOBaHU-
eM.
[TpoBOIUTH BEIYUCIICHHUSI TTO
YpaBHEHHSIM XUMHUYECKHX Pe-
aKIUii.
CaMOCTOSTENBHO MIIAHUPOBATh U
OCYIIECTBIIATH CBOIO II03HABA-
TEJBHYIO JIEATEIbHOCTh; IPHHHU-
MaTh aKTHBHOE Y4acTHe B IPYII-
MOBO# y4eOHOM! JIeITETHHOCTH.
Tema 5. MeraJ- 6 Meraiel. ITonoxenne metamios B [lepuoau- PackpsiBaTh cMbICT n3ydaemeix  https://lesson.edu.ru/Q rmpumenenne unTep-

JIbI

YECKOW cucTeMe XMMHUUYeCKuX 3aemMeHToB /1. 1.
MemnneneeBa. OcOOEHHOCTH CTPOCHUS JJIEK-
TPOHHBIX 000JI0YEK aTOMOB MeTasuioB. OomTie
¢u3ndeckre cBoicTBa MeTauIOB. CIDIaBBI Me-
TaJUIOB. DIEKTPOXUMHUYECKUHN PsIi HAPS>KEHU I
METaJUIOB.

XuMHYECKHE CBOMCTBA BAKHEUIINX METAIJIOB
(HaTpuii, Kanmuii, KaJbIHH,

MOHATHUH (BBIIEISTh UX Xapak-
TEpHBIE IPU3HAKN) U TIPUMe-
HATH OTH ITOHATHUS TIPH OIIHCa-
HUU COCTaBa M CTPOCHUS Be-
IIEeCTB, ISt OOBSICHEHUS OT-
JETBHBIX (DAKTOB W SBJICHUH.

OOBACHATH 00IIIHE 3aKOHOMEPHO-
CTU B U3MEHEHUU CBOWCTB dJie-
MEHTOB — METaJUIOB U UX CO-
€IMHEHUHN C yUETOM CTPOCHHUS
HUX aTOMOB H TTOJIOKCHHS

4/10

aKTHBHBIX (OpM
yaeOHOI paboThl —
HHTEIJUICKTYaIbHbIX,
CTUMYJIUPYIOIINX
[103HABaTEIbHYIO
MOTUBALIUIO, UTPO-
BBIX METOJIVK, JIHC-
KYCCHH, Jaromux
BO3MOKHOCTH MPH-
00pecTH OIBIT Bejie-
HHSI KOHCTPYKTHBHO-
ro Majora; rpymnmo-
BOMH;

MAarHui, aJlOMUHHUM, IMHK, XPOM, KeJIe30,

B [lepuoguueckoit cucteme xu-

~MHUITUUPOBAHUE U
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n/n

HaumenoBanue
pa3nesnoB U TeM

Koanue-
CTBO
aKaje-
MH4e-
CKHX Ya-
COB, OT-
BOJMMBIX
Ha OCBO-
eHue
KaXKIA0ro
pa3neia
M TeMBbI

Copep:xanue y4e0HOI TeMbl

OcHOBHBbIE BUAbI AeSITEJIbHOCTH

JJIeKTPOHHbBIE
(uudposrie) 00pazo-
BaTeJIbHbIE Pecypchl

MeJb) M UX COCTMHCHUH.

Ooburre criocoOBI OTYYEeHUS METAILIOB. Me-
tamryprusi. Kopposusa memannos. Cnocobwi
3auumel om Kopposuu. [IpIMeHeHIE METaIOB
B OBITY U TEXHUKE

JdeMoHcTpauuu
— 00pasiibl HEMETAJIIOB;
— B3aMMOJIEUCTBUE MEU C A30THOM KUCIOTON
Pa3IM4YHON KOHLIEHTPALUH;
— KOJuIeKIusl «MeTaibl ¥ CIIaBbD».
JlaGopaTopHbIe ONbITHI
— Ka4€CTBCHHBLIC PCAKINU HA aHUOHBI
1 KaTHOH aMMOHHUS;
— B3aUMO/ICHCTBHE THAPOKCHA ATFOMHUHUS C
pacTBOpaMu KHCIIOT H HIETOYEHH;
— KaueCTBEHHbIEC pPeaKlMy Ha KaTHOHBI METaJ-
JIOB.

mudeckux dimementoB /1. W.
Menneneesa.

XapakTepu30BaTh (OMHCHIBATE)
o0IIMe XUMHIECKUE CBOWCTBA
METAJUIOB, UX BaYKHEWIINX CO-
€IMHEHUH, TOATBEPKIast 3TO
OIHCaHMe TIPUMepaMH ypaBHe-
HUI COOTBETCTBYIOIIUX XUMHU-
YECKUX peaKUuil; IPUMEHEHUE
METAaJUIOB B Pa3JIMYHBIX 00JIa-
CTSIX, a TAK)KE UCIIOJIb30BaHHE
HX JUIS CO3JaHHsl COBPEMEHHBIX
MaTepHasoB U TEXHOIOTHH.

PackpsIBaTh CyIIHOCTH OKHCIIH-
TEJIbHO-BOCCTAHOBUTENBHBIX
peaxiuii HoCpeICTBOM COCTAB-
JICHUA AJIEKTPOHHOTO OanaHca
3TUX peaKUul.

ITpoBouUTH peakunu, MoaTBEP-
JKIAIOIIHE XapaKTEPHbIE CBOM-
CTBa N3yYaeMBIX BEIIECTB; pac-
ITO3HABATH OIBITHBIM ITYTEM
HOHBI METAJLIOB, IPUCYTCTBY-
I0IIME B BOJHBIX PacTBOpax.

HaGumonats 1 onuceIBaTh 1EMOH-
CTpaIMOHHBIE OIBITHI; IPOBO-
JUTh U ONHUCHIBATE XUMUYECKUI

MOJIICPIKKY HUCCIIe-
JIOBaTEeIbCKOM JIes-
TeNbHOCTH 00yJaro-
[IUXCs, IIAHUPOBa-
HHE U BBIIOJHEHUE
WHIUBUYaJIbHBIX U
IPYIIOBBIX MPOCK-
TOB BOCIIUTATEIHHOMN
HaInpaBJIeHHOCTH.




n/n

HaumenoBanue
pa3nesnoB U TeM

Koanue-
CTBO
aKaje-
MH4e-
CKHX Ya-
COB, OT-
BOJMMBIX
Ha OCBO-
eHue
KaXKIA0ro
pa3neia
M TeMBbI

Copep:xanue y4e0HOI TeMbl

OcHOBHBbIE BUAbI AeSITEJIbHOCTH

JJIeKTPOHHbBIE
(uudposrie) 00pazo-
BaTeJIbHbIE Pecypchl

SKCIEPUMEHT (J1TabopaTOpHEIEC U
MIPaKTHIECCKHE PaOOTHI).

Tema 6. CBsi3b
HEOPraHHYeCKHX
H OPraHHYeCKHX
BellleCcTB

IpakTnyeckne padoTbl
Ne 2. Pemienue skcriepMMEHTaIbHBIX 33124 110
Teme «Hemeramas»;
Ne 3. Pemienue skcriepMMEHTaIbHBIX 33124 110
Teme «MeTauibDy.

Brruuciaenus

— pacd€Thl MacChl BEIIeCTBa Wik 00bEMA Ta30B
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
UM 00bEMY OJTHOTO M3 YYaCTBYIOIINX B peak-
[IMY BENIECTB; pacuéThl Macchl (00bEMA, KOH-
YecTBa BEIECTBA) IMPOYKTOB PEaKIIH, €CIIU
OJTHO W3 BEIICCTB HMEET NMPUMECH;
— pacy€Tel Macchl (00BEMa, KOTMYECTBA BEIIe-
CTBa) MPOAYKTA PEAKIIUH, SCITH OJTHO U3 BeE-
IIECTB JIaHO B BHJIE PACTBOPA C ONPEIeIEHHOMN
MacCOBO JI0J1ell pacCTBOPEHHOTO BEIIECTBA.

[IpencraBnsaTh pe3yabTaTh XH-
MHYECKOTO SKCIICpUMEHTa B
(dopme 3anmcy ypaBHEHHIH CO-
OTBETCTBYIOIINX PEAKIHHA U JTe-
JIaTh BBIBOJBI HA X OCHOBE.

CrnenoBath IpaBuiIaM MOJIb30Ba-
HUS XUMUYECKOU MOCYy10M U
112a00paTOpPHBIM 000y I0BaHH-
eM.

HpOBO}:[I/ITI) BBIYUCJICHUS 110
YpaBHCHHSM XUMUYECKUX Pe-
AKIUH.

CaMOCTOSATETFHO IUTAHUPOBATh U

OCYIIECTBIATH CBOIO TI03HABATEb-

HYIO JA€SATELHOCTD; IPUHAMATD

AKTUBHOE YYacTHE B TPYIIIOBOM

yueOHOH e TeTbHOCTH

Paznen 3. Xumus u xu3ub (4 4)

Tema 6. Xumus
M JKN3HDb

Poibs xumuu B 00ecrieueHII 3KOHOFHHCCKOﬁ,
SHGPFCTI/I‘ICCKOﬁ n HHIIIGBOﬁ 6630HaCHOCTI/I,
Pa3BUTHU MCIAULUHBI. IlonsTue o Hay4YHbIX MC-
TOJaxX MO3HAaHUA BEIIECTB U1 XUMHWYCCKUX pCaK-

PackpriBaTh poJIb XUMHH B pe-
[ICHAU HEPTeTHICCKHX, ChIPh-
€BBIX U IKOJIOTHYECKHX TIPO-
0JieM ueIoBeYeCTBa, OMKMCHIBAThH

https://lesson.edu.ru/0
4/10
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Copep:xanue y4e0HOI TeMbl

OcHOBHBbIE BUAbI AeSITEJIbHOCTH

JJIeKTPOHHbBIE
(uudposrie) 00pazo-
BaTeJIbHbIE Pecypchl

117078

[IpencraBnenns 00 0OMUX HAYYHBIX TPUHIIH-
aX MPOMBIIIICHHOTO MOMYYCHUS BaKHEHITNX
BEIIECTB.

OCHOBHBIE HallpaBJICHUS pa3BU-
TUSI XUMHYECKON HAYKU U TEX-
HOJIOTHH.

[MpumensaTh npaBuiIa 6€30mMacHo-
ro 00pamIeHus ¢ BELIECTBAMH,
HCIOJIb3YEMBIMU B ITIOBCEIHEB-
HOM JKU3HH, IIpaBUIIa IIOBE-

UYenoBek B MUpE BELIECTB U MATEPHUANIOB: BakK-
HEHUIINE CTPOUTENBHBIE MaTepUallbl, KOHCTPYK-
LIMOHHBIE MaTepUaJIbl, KPACKH, CTEKIIO, KEPAMMU-
Ka, MaTepuabl Ui JEKTPOHUKU, HAHOMATEPU-
aJIbl, OpraHUYECKUe U MUHEpaJIbHBIE YI00pe-
HUSL.

XUMUS U 3J0pOBBE UEIOBEKA: PAaBUIIA UCIIOJIb-
30BaHMs JIEKapCTBEHHBIX MPENApPaTOB; MpaBUiIa
0€3011aCHOT0 UCTIONIH30BAHMS IIPETIApaTOB ObI-
TOBOW XUMHH B IOBCEAHEBHOM KHU3HH

JICHUS B IETSIX COepeKeHUS
310POBbs U OKPYKAIOILEH IIPU-
POIHOM cpe/bl; MOHUMATh Bpen
(omacHOCTB) BO3/ICHCTBYSI Ha
JKUBbIE OPTraHU3Mbl OIPEIEIIEH-
HBIX BEIIECTB, CMBICT TMOKa3a-
TeJsl MK, TIOSICHITh Ha TIPUMe-
pax cnocoOBl yMEHBIICHHUS U
MIPEIOTBPALICHHS UX BPETHOTO
BO3JIEHiCTBUS.

AHaMM3UPOBaTh U KPUTHICCKH
OILICHUBATh HH(POPMAIIUIO, CBSI-
3aHHYIO C XUMUYECKUMU TIPO-
[IecCaMy M UX BJIMSHUEM Ha CO-
CTOSTHUE OKPY’KaroIlIei cpe/ibl.

Hcnonbs3oBarh nosydyeHHbIE 3HA-
HUS ¥ TIpEJICTaBJIeHUs 0 chepax
JIeSITEIbHOCTH, CBSI3aHHBIX C
HAYKOH M COBPEMEHHBIMU TEX-
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HOJIOTUSIMH, KaK OCHOBY IIJISI
OpHEHTAINH B BEIOOpE CBOCH
Oyaymeit mpodeccruoHaIEHON
JeATEILHOCTH.

[TpuanMmate ydactue B 00Cyxie-
HHUH TPOOJIEeM XUMHYECKOH U
3KOJIOTMYECKOM HAIpaBICHHO-
CTH, BBICKa3bIBATh COOCTBEH-
HYIO MO3MIIMIO TI0 TIpolieme
U [IpeJIarath BO3MOXHBIE ITYTH
€€ pemeHus

Hroro
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHHUKA

Xumus, 10 xknace/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A., AkiinonepHoe oomiectBo «3-
natenbcTBO «IIpocsemnienne»,2021 r
Xumus, 11 xknace/ I'abpuensa O.C., Octpoymon W.I'., Cnagkos C.A., AkinonepHoe obmectBo «3na-
tenbcTBO «IIpocBemnienue»,2021r.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Xumus(6a30BbIypoBeHb ). Peanu3zanus o0pa3oBaHusi: METOAMYECKOE mocooue aist yunrtens / KaBepu-
Ha A. A., [lnuyruna I'.B.; nox pea.I'. B. [Inuyrunoii. M. : ®T'BHY «HCTUTYT cTpaTteruu pa3BUTHs 00-
pazoBanusi PAOy», 2022 81 c.:u.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCblI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy
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