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Pabouas mporpamMma 1o XuMuu opueHTHpoBaHa Ha oOydatommxcs 10-11 kmaccos, cocTaBieHa ¢ yaérom Y4eOHOTo IUIaHa U KaJeHIapHOTO IJIaHa
BOCIHTATENLHON paboThI, pa3zpabdorana Ha 2022/2023 yueOHBIN TOJ] HA OCHOBE CIIEIYIOMINX TOKYMEHTOB:
1. Ilpuka3z MunuctepcTBa oopazoBanus u Hayku Poccutickoit @enepannn ot 17.10. 2010 Ne 1897 «O6 yrBepxkaennu dpeaepaibHOTO
rOCYIapCTBEHHOTO 00pa30BaTEIBFHOTO CTaHIapTa OCHOBHOTO 001Iero oOpa3oBaHus» (C MI3MECHCHUSIMH);
2. Ilpuxa3z Munnpocsenienust PO ot 11 gexabps 2020r. No712 «O BHeceHUH U3MEHEHUH B HEKOTOPbIE (hefiepalibHbIE TOCYIapCTBEHHbBIC
00pa3oBaTelibHbIE CTAaHAAPTHI OOIIEro 00pa3oBaHMs MO BOMPOCAM BOCITUTAHUS OOYUAIOIINXCS;
3. IlpumepHas ocHOBHasi 0Opa3oBaTesibHas MpOTpaMMa OCHOBHOTO 001ero oopazoBanusi, 0JJo0peHHas peneHueM (penepaibHOro y4eoHo-
METOIUYECKOTO 00BeTMHEHHUS 110 001iemMy o0pazoBaHuto (mpotokod ot 8.04. 2015 Ne 1/15), B pegakiuu nporokosa Ne 1/20 ot 04.02.2020
(dhenepanbHOTO Y4eOHO-METOIMIECKOTO O0BEMHEHHS TI0 00IIeMy 00pa30BaHUIO.
4. ABtopckoit mporpammbl H.H. I'apsl « Xumus. Paboune nporpammel. [Ipeamernas nunust yue6HukoB I'. E. Pynsutuca, ®@. I'. ®enpamana. 10—11
KJ1acchbl» ( mocobue Ist yauTesnei o0neo0pa3oBaTeIbHON OpraHu3aui )
5. OcHoBHast 06pazoBaTenbHasl IPOrpaMMa OCHOBHOTO 00111ero 00pa3oBaHus yTBepkaeHa npukazom no MbOY «I'pymieBckas cpennsist
001eoOpazoBaTeNbHas MKoJIa» ropoackoro okpyra Cynak ot 31.08.2022 Ne  ;
Paboyas mporpamma obecrnieueHa yaeOHUKaMU, y4€OHBIMHU TTOCOOUSMH, BKIIOUECHHBIMH B (peiepaibHbIN nepeueHb y4eOHUKOB, PEKOMEHI0BAaHHBIX
MuHnoOpHayku Poccuu k MCIIONIb30BaHKIO B 00pa30BaTEIbHOM IIPoIiecce B 00IIe00pa3oBaTeIbHBIX YUPEKICHHUIX:
Xumud. 10 kimace Pymsutuc I'.E., ®enbaman @.I'.,. Mocksa, [IpocBenienue;
Xumus. 11 kmacec Pymsutuc I'.E., ®enbaman @.I°" Mocksa, [IpocBemieHue;
BKJIIOUAs AJIEKTPOHHBIE PECYPCHI, UCIOIb3YeMbIE Ui peau3alun padoueil mporpaMMbl:
http://lvwvvvv.fipi.ru - GeaepanbHblii HHCTUTYT MEIArOTHYECKUX H3MEPCHHI
WVVVV.ege.edu.ru - obunmanbHbIi nHbOopMaMOHHbIH moptan ET'D
http://school-collection.edu.ru - eaunas xouteknus UPPOBBIX 00PA30BATEILHBIX PECYPCOB
http://en.edu.ru - ecrecTBeHHOHAaYUYHBIN 0OPa30BATEIbHBIN TOPTA
http://www.it-n.ru/ - ceTb TBOPYECKUX YUUTEICH
http://Iseptember.ru/- uzgarensctBo «IlepBoe ceHTIOPs»
http://festival. L september.ru- negarorndeckuii hopym: dectuBaip neaarorndeckux uaeit « OTKPHITHIH yPOK»
Cpoxk peanu3zaruu nporpammsl — 2022-2023 yueOHBIi TO/I.
[IporpaMmoit OTBOAUTCS Ha U3yUYEHUE XUMUU 68 4acoB, KOTOPBIE pACIIPEIeICHbI IO KJIaccaM CIEAYIOLUM 00pa3oM:
10 ximace — 34 yaca B roz (1 yac B Heemo);
11 xnacc —34 vaca B rox (1 4ac B Henemo);



Conepxanue yueOHoro npeamera 10 kiacc.

Pa3neal. OcHoOBBI Oprannveckoii XuMuu

[losiBeHMEe W pa3BUTHE OPraHMYECKOM XMMHUM Kak Hayku. lIpenMer opranmdeckoil xumuu. MecTo M 3Ha4YeHHME OpPraHUYECKOM XUMUU B
CHCTEME €CTECTBEHHBIX HayK. [IpuHIMIIbI Kiaccudukanuu opraHndeckux coequHeHuit. [lonstie o GyHKIMOHAIBHOU IpymIIe.

OCHOBHBIE MOJIO)KEHUS TEOPUU XMMHUYECKOTO CTPOEHHUS OpraHuuyeckux coeauHeHuit A.M. byrnepoBa. 3aBUCMMOCTH CBOWCTB BEILECTB OT
XMUMHUYECKOTO CTPOEHUS MOJIeKy. M3omepus u u30Mephl.

Pa3nen 2.¥YraeBoaopoasbl.

[IpenenbHble yrneBoaoponabl. Ankansl. Cmpoenue monekynvt memana. I'oMonornueckuit psaj aiakaHoB. ['omonoru. [lonamue o yukioankauax.
Cucrematnueckas MeXAyHapoJHAas HOMEHKJIATypa W NPUHLUIB 00pa3oBaHMs Ha3BaHUI OpraHMYecKUX coeAuHeHui. M3zomepust yriepoaHoro
CKeleTa. 3aKOHOMEPHOCTH HU3MEHEHUs (PU3MYecKUX CBOWCTB. XMMHYECKHE CBOMCTBa (Ha IpHMepe MeTaHa W 5TaHa): peakluu 3aMelleHus
(rajoreHupoBaHUE), AETHIPUPOBAHUS KaK CIIOCOOBI MOJTYYEHUS BaXXHEHIINX COEIMHEHUI B OpraHM4YecKoM CHHTe3e. ['opeHne MeTaHa Kak OJAMH W3
OCHOBHBIX UCTOYHHKOB TEIlJIa B MPOMBIIIIEHHOCTH U ObITY. Haxok/ieHue B pupoie ¥ IpUMEHEHHUE aJIKaHOB.

Henpenenbusie yrneBogopoasl. ANKeHbl W ankuHbel. Cmpoenue monexkyn smuiena u ayemunend. KpaTHOCTh XHMHYECKOW CBS3H.
l'omonornueckuit psan ankeHoB M ankuHOB. HoMeHknaTypa. M3omepust yriiepoaHOro ckejaeTa W MOJIOKEHHS KpaTHOM CBsI3M B MoJiekysie. CBoicTBa
HEeMpeleNbHbIX YIJIEBOAOPOJOB (Ha IMpHUMEpe 3TUJICHA M aleTUIICHA): PEeaKIMH TMPHUCOEAUHEHMs (TaJloreHUpOBaHUE, cuopuposaHue, TUApaTaIus,
2udpoeanozenuposanue), ropenus. Peaknmu momumepuzanuu . IlonmMmepusanus 3THIICHA KaK OCHOBHOE HAMpPAaBICHHE €ro HCIOJIb30BaHHUS.
[TonuaTHIIeH KaKk KpyIMHOTOHHAXHBIN NPOAYKT XUMHYECKOTO MPOU3BOACTBA. [[puMeHeHne 3TUIeHa U alleTHUJIeHa.

Ankaauensl U kaydayku. [lonstue o0 ankaameHax Kak YriieBOJOpoJax ¢ JABYMS JBOWHBIMH cBsi3simu. [lonuMepusanus auBunuia (OyraaueHa-
1,3) kak cnoco0 MOJydeHUs] CHHTETHYECKOro Kaydyka. HarypalbHbI M CHHTETHYECKMH Kaydyyku. Bynkanuzarus kaydyka. Pesuna. [lpumenenwue
Kay4yyKa U PE3UHBI.

Apenbl. beH3os1 Kak IpeacTaBUTENb apOMaTHUYECKHUX YIIEBOAOPOJOB. Cmpoenue monekynvl Oensona. XUMHUYECKUE CBOWCTBA: pPEaKIMU
3aMeneHusi (TaJoreHupoBaHUE) Kak Crmoco0 TMOJyueHUsT XUMHYECKHX CpPEJCTB 3allUThl PACTEHUI, NpucoenuHEHUs (TUIPUPOBAHHE) Kak
JI0Ka3aTeNIbCTBO HEMpeAeNbHOr0 XapakTepa 6enszona. Peakius ropenus. [Ipumenenue 6ensona. I enemuyeckas c653b medtcoy y21e8000p00ami.

[IpupoaHble HCTOYHUKH yriaeBOon0opoaA0B. Ilpupoanslii u momyTHbIA HEPTSIHON ras3bl, UX COCTaB U Hcmoyib3oBaHue. CocTtaB HEPTH U ee
nepepabotka. Hedremponykrel. OkraHoBoe uuncio OeHzuHa. OxpaHa OKpyXKaromied cpeabpl Mpu HepTenepepadoTKe U TPaHCIOPTHUPOBKE
He(TEnpPOIyKTOB.

Paspnen 3. Kuciiopoacoaep:xamue opranu4eckue BeliecTna.

Cnuptel. Knnaccudukanus, HOMEHKIaTypa, H30MepHusi CIUPTOB. METaHOJ M 3TaHOJ KaK MPEeACTaBUTEIH MPeJeNIbHBIX OJHOATOMHBIX CIMPTOB.
XUMHUECKUE CBOWCTBA (Ha NMpUMepe METAaHOJIa M ATAaHOJIA): B3aUMOJEHCTBHE C HAaTPUEM Kak CIOCOO YCTAaHOBJIEHUS HAJIWYMS THUAPOKCOTPYIIIHI,
peaknys ¢ raJoreHOBOJIOPOJIaMH KakK CIiocod MOJIydeHHUs] pacTBOpUTENEH, AerHApaTalys Kak Cloco0 MOJydeHus 3TUiIeHa. Peakiys ropeHus: CoupThl
Kak TomnBo. IIpuMeHeHne MeraHosa M 3TaHoJa. PU3NOJIOTUYECKOE AECHCTBHE METAHOJIAa M 3TAaHOJIa Ha OPraHu3M YeJOBEKa. JTWICHIVIUKOJIb U



TJIMIEPUH KaK MPEJICTABUTENN MPEISIbHBIX MHOTOATOMHBIX CHUPTOB. KaduecTBeHHass peakiysi Ha MHOTOATOMHBIE CIUPTHI M €€ MPUMEHEHUE IS
pacrno3HaBaHUs IJIMIEPUHA B COCTaBE KOCMETUUYECKUX cpelcTB. [IpakTrueckoe npuMeHeHNe 3TUIICHITIMKOJISA U TIIULEpHHA.

®enon. CtpoeHue Mousekyibl heHona. Bzaumnoe enuanue amomos 6 monekyne gerona. Xumuieckue ceoUCmea: 63aumooeicmsue ¢ Hampuem,
2uopokcuoom nampusi, opomom. Ilpumenenne dpeHona.

Anbnerunpl. Meranans (opManbaerua) U 3TaHaib (aLeTanbIeru/l) Kak IpeJICcTaBUTeNN NpeAeIbHbIX allbJeru10B. KauecTBeHHbIE peakuy Ha
KapOOHWIBHYIO TPyHMy (peakius «cepeOpstHoTO 3epkanay, B3aummojnencTBue ¢ ruapokcuaoMm meau (II) m ux mpumeHnenwe myis OoOHApYKEHHS
MpeACTIbHBIX aJIbJIETHAO0B B IPOMBIIINICHHBIX CTOYHBIX BOAaX. TOKCHYHOCTH anberuaoB. [Ipumenenue popmanpaeruaa u anetaibaeruia.

Kap6oHoBbIE KMCTOTBI. YKCYCHasl KUCIOTa KaK MPEJCTaBUTENb MPEebHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOMCTBA (Ha
IpUMepe YKCYCHOM KHCIOTHI): peaklUuu C METalJlaMd, OCHOBHBIMHU OKCHJIaMH, OCHOBAaHMSIMM U COJIIMH Kak IOJTBEP)KJIEHUE CXOJICTBA C
HEOpPraHMYeCKUMHU KucioTamu. Peakius stepudukanum Kak crnocoO moyrydeHus ciaokHbIX 3¢upoB. [Ipumenenne ykcycHoi kucnotsl. [IpencraBienue
0 BBICIITUX KaPOOHOBBIX KHCIIOTAX.

IIpakTHyeckas padora Nel. CBolicTBa yKCyCHOW KHUCIIOTBI

Crnoxusie >upbl u xupbl. Croxxabie d3UPBHl KaK MPOAYKTHl B3aUMOJCHCTBUSA KapOOHOBBIX KHCJIOT CO cnUpTamu. [IprMeHeHHe CII0XKHBIX
3¢UpOB B MUIIEBON U apPrOMEPHOI MPOMBIIIIEHHOCTH.

Pasnen 4. buosornyeckn BaskHble OPraHuvYecKue BemecTna.

XKupbl Kak cioxHbIe dPUPHI TIUIEPUHA U BBICIIMX KapOOHOBBIX KHUCIOT. PacTurenbHble W KMBOTHBIE JKUPBI, UX CcOCTaB. Pacmo3HaBaHue
pPacTUTENBHBIX JKUPOB Ha OCHOBAaHMM HX HEMpelnenbHOro xapakrtepa. I[Ipumenenue >xupoB. ['MIponau3 WM OMBUICHHE >KHPOB Kak croco0
MIPOMBIIIIJIEHHOTO MOJIy4EHHS COJIeH BBICIINX KapOOHOBBIX KUCIOT. MBUIA KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. Moroliue cBOCTBa MbLIA.

VYrneBoapl. Kmaccudukanus yrineBonoB. Haxoxxaenue yriaeBogoB B nmpupoe. [mroko3a kak anpaeruaocnupt. bpoxxenue ritoko3sl. Caxapo3sa.
T'uoponuz caxaposzwi. Kpaxman u 1euioiio3a Kak OWOJOTMYECKHE MOJUMEpbl. XUMHUYECKHE CBOICTBa Kpaxmaiaa W IeJUTIOJIO3bl (THIIPOJIH3,
KaueCTBEHHAas peakiusi ¢ HoJ0M Ha KpaxMmall U €e IpUMEHEHHue JUisi OOHapyKeHHs KpaxMalia B MPoayKTax nutanus). [I[pumenenue u Ouosioruyeckas
poJib yriieBo0B. [ToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX Ha MIPUMEPE alleTaTHOTO BOJIOKHA.

IIpakTHyeckas padora Ne2 Penienue skciepUMEHTAIbHBIX 33/1a4 Ha pAClIO3HABAHUE OPraHUYECKUX BEIIECTB

AmuHoOkuCIOTEl U Oenku. CocTaB M HOMEHKIATypa. AMHHOKHUCIOTHI Kak amM(oTepHble opraHuueckue coeauHeHus. llemTuaHas cBS3b.
buonoruueckoe 3HaueHre 0-aMUHOKHUCIIOT. OOIacTH MPUMEHEHUsS aMUHOKHCIOT. benku kak npupoHeie ouomnosnMepbl. CocTaB M CTpOEHUE OENKOB.
XUMUYECKHE CBOWMCTBA OENKOB: TUAPOJIU3, AeHarypanus. OOHapyxeHHe OelIKOB MpU MOMOIIM KaueCTBEHHBIX (LBETHBIX) peakuuid. [IpeBpamienus
OenKOB MUIIK B opranu3Me. buonornyeckue GyHKIUU OENKOB. [ eHemuyecKkas c653b MedHcoy 0peanudeCKumMU eujecmeami.

JlaGopaTopHbIe ONBITHI:

N3rorosnenue Moaenen MOJIEKYN YriIeBOIOPOIOB.

N3yuenune cBOWCTB NOJUATUIICHA

O3HakomiieHHE ¢ 00pa3lamMu MPOyKTOB HedTenepepaboTKu
PacTBOpeHuMe rauieprHa B BOJIE M peakius ero ¢ ruapokcuaom meau (1)
[Tony4yeHue 3TaHaliss OKUCIEHUEM 3TAaHOJA

AR A



6. Oxwucnenue anpaeruaa ruapokcuaom meau (1)

7. BzaumojeiicTBHe Ti1F0K03bI ¢ rugpokcuaoM meau (1)

8. BsamMmopeiicTBHe KpaxMaia ¢ HOI0M

9. OznHakomiieHHEe ¢ 00pa3aMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH

Tunel pacyeTHbIX 3a1a4:

1. HaxoxneHne MOJEKYISIPHOH (OPMYJIBI OPraHWYECKOTO BEHIECTBA 10 €ro IUIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIINX B €ro
COCTaB, WJIH TIO TTPOJAYKTaM CrOPaHUsI.

2. Pacuersr Maccel (00BeMa, KOJMYECTBA BEMIECTBA) MPOIYKTA PEAKIMH, €CIIM OJHO M3 BEHIECTB JaHO B BHJE PAcTBOpPA C OINpPENIEICHHOU
MAacCOBOM JI0JIEi paCTBOPEHHOTO BEIIECTBA.

Conep:xxanue yueoHnoro npeamera 11 kiacc.
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM

BemectBo. CocTaB 1 cTpoeHHE BEIIECTBA.

Atom. CoBpeMeHHass MOJeNb CTpPOEHHs aroma. Hykmwmbl, W30TOTBL. XHWMHYECKHH JJIEMEHT. DJEKTpOHHAas KoH(urypamus atoma. OcHO8Hoe u
6030yoicoennvle cocmosinusi amomos. Kiaaccubukaruss XAMUYECKHX 3JIeMEHTOB (s-, P-, d-amemeHThI). OCOOEHHOCTH CTPOCHHS 3HEPreTHUYCCKHX
ypOBHEH aTOMOB d-2JIEMEHTOB.

[Tepuonnueckas cucrema xumuueckux sieMeHToB J[.M. MenneneeBa. ®usmyeckuii cmbica llepumoaudeckoro 3axona /.M. Menneneena.
[IprurHBI U 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB U UX COSAMHEHUI MO MEePHOJaM U rpymam.

DNEeKTpOHHAs MPUPOAA XUMUYECKOW CBSI3U. DIEKTPOOTPUIATEIbHOCTh. BUIBI XUMUYECKOW CBS3M (KOBaJeHTHas, WOHHAs, MeTaJuIMyecKas,
BOJIOPOJIHASI) W MEXaHM3MbI ee oOpazoBanus. Kpucmaniuueckue u amopghuvie gewgecméa. Tunvl KpUCMALIUYECKUX DpeulemoKr (amoMHas,
MONeKYIApPHAA, UOHHAA, Memaniuyeckas). 3asucumocms QuauyecKux ceolcme eewecmea om muna Kpucmaniudeckou peuemxu. [IpuduHbI
MHOT000pa3usi BEIIECTB.

Xumuyeckue peaknuu. Knmaccudukanus XMMUYECKHX peakUil B HEOPraHMYECKOW W OpPraHMYecKOM XHMMHUHU IO PAa3IUYHBIM MpPU3HAKAM.
I'omorenHsie u rereporeHHbie peakmuu. CKOPOCTh pEakIMH, €€ 3aBUCUMOCTb OT pPa3lIU4YHBIX (AaKTOPOB: MPUPOIbl PEarupyrolIuX BeEIIeCTB,
KOHLIEHTPALIMK PEarupyolux BelIecTB, TEMIEpaTyphl, MIIOIMIATN PEaKIMOHHON MOBEPXHOCTHU, HANUYMs Karanu3aTopa. Posb kaTanuzaTopoB B
MIPUPO/Ie U IPOMBIIILIEHHOM MPOU3BOJICTBE.

IIpakTnuyeckas padora Nel lccrnenoBanue BIUSHUS pa3lIuYHbIX (PAKTOPOB HAa CKOPOCTh XUMUYECKOUM PEaKIUH.

OO6patumocTh peakiuii. XMMUYECKOe PAaBHOBECHE W €ro CMEIICHHE TOJ JCUCTBUEM pPa3NIUYHBIX (PAKTOPOB (KOHIEHTpALMs PEearecHTOB WU
MIPOJIyKTOB PEAKIUH, IaBJICHHUE, TEMIIEpaTypa) UTsl CO3/IaHuUsl ONITUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMHUYECKUX MTPOIIECCOB.

Jucnepchvie cucmemol. Ilonamue o konnouoax (3oau, 2eau). Mcmunnvie pacmeopsl. Peakuinu B pacTBOpax 3JEKTPOIUTOB.



CreneHp 3MEKTPONMTUYECKON Aucconanuu. pH pacTBopa Kak IOKa3aTellb KUCJIOTHOCTH cpelbl. ['maposn3 cosieil. 3HadeHue ruiposusa B
OMOJIOTUYECKUX OOMEHHBIX MTPOIECCaX.

OKHCAUTENbHO-BOCCTAHOBUTEBHBIE PEAKLIUU B PUPOJIE, IPOU3BOACTBEHHBIX MPOLIECCAX U JKU3HEAEATENbHOCTH OpraHu3MoB. OKUCIUTEIBHO-
BOCCTAHOBHTEJIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB TJIABHBIX U MOOOYHBIX TMOATPYII (MEIb, JKEJIe30) M HEMETAJUIOB: BOAOPO/Ia, KHCIOPO/a,
raJioreHoB, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHS.

Koppo3uss MerannoB: BHUIBI KOPPO3HUH, CHOCOOBI 3alllUThl METAUIOB OT KOPPO3HUU. IDIeKmponauz pacmeopos u pacniagos. llpumenenue
INEeKMPONU3A 6 NPOMBIULIEHHOCTIU.

IIpakTnueckas padora Ne2. PenieHne sKCriepUMEHTAIbHBIX 3a]1a4.

Paznen 2. XuMus u ;Ku3Hb

Hayunpie mMeronsl mo3Hanuws B Xxumuu. Mctounukm xumuueckoi uHpopmanuu. [lomck mHpoOpmanuu mo Ha3BaHHUAM, HACHTH(PHUKATOPaM,

CTPYKTYPHBIM (popmyinaM. MoieTupoBaHre XUMHUYECKUX TTPOIIECCOB U SBJICHHUM, XUMUYECKUL AHANU3 U CUHME3 KaK METOAbl HAyYHOTO TTO3HAHMS.
IIpakTnueckas padora Ne3 Ilonydyenue, cobupaHue U pacro3HaBaHHUE Ta30B.

Xumus u 370poBbe. JlekapcTBa, (epMeHTH, BUTaMUHBI, TOPMOHBI, MHUHEpaJIbHbIE BOJBI. [IpoOJemMbl, CBsI3aHHBIE C TNPUMEHEHHEM
JIEKApCTBEHHBIX TMperapaToB. BpemHble mpuBBIUKM W (AKTOPBI, pa3pylIaroIIue 370pOBbe (KypeHHE, YIOTPEOJICHHE ajKOTOJsl, HApKOMAaHMS).
ParmmmonansHoe uranue. [Tuwesvie 0obasku. OcHo8bl NUUEBOL XUMUL.

XuMHS B OBCETHEBHOM XKU3HHU. Motolue u YucTAIme cpeactsa. Cpedcmea 60pbobl ¢ ObIMOBbIMU HACEKOMBIMU. PeneileHmbl, UHCEKMUYUOD.
CpencTBa TUYHOW THTHEHBI U KocMeTHKH. [IpaBuna Ge3omacHOi pabOThI C €IKUMH, TOPIOYMMHU U TOKCHYHBIMHU BEIIECTBAMH, CPEJACTBAMU OBITOBOM
XUMUH.

XHUMHS U CEIIbCKOE X03IMCTBO. MUHEpaibHbIe U OpraHudeckue yaoopeHus. CpeacTBa 3amuThl paCTCHUM.

Xumus v dHepreTuka. [IpupoHbie HCTOYHUKH YTI€BOIOPOAOB. AJbTepHATUBHBIC HCTOUHUKH SHEPTUH.

Xumus B ctpoutenbeTBe. Llement. beton. [Toa00op onTUManbHBIX CTPOUTEIIBHBIX MAaTEPUATIOB B IPAKTUUYECKON JEATETHHOCTH YEIOBEKa.

XUMHS U KOJIOTHS. XUMHYECKOE 3arps3HEHHE OKPYXKaloel cpelibl U ero nocieAcTBusa. OxpaHa ruapocdepsl, MouBbl, aTMOChEpbl, GIIOPHI U
(bayHbI OT XMMHYECKOTO 3arps3HEHHUS.

TunbI pacyYeTHHIX 32/1aY4:

PacueTsr MmaccoBo# 1011 (MacChl) XHMUYECKOTO COSTUHEHUS B CMECH.

Pacuetsr macchl (00beMa, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIU OJHO U3 BEIIECTB JAaHO B U30BITKE (MMEET MPUMECH).

Pacuetsl MmaccoBo# mi 00BEMHOM JOTU BBIXO/IA MPOAYKTA PEAKIIUU OT TEOPETUYECKH BO3MOKHOTO.

Pacuets! TemnoBoro s dekra peaxium.

PacyeTbl 00BEeMHBIX OTHOILIECHUH Ta30B MPU XUMHUECKUX PEAKIUAX.

Pacuetsr maccel (00beMa, KOJTHMYECTBA BEIIECTBA) MPOIYKTA PEaKIUH, €CITU OJIHO U3 BEIIECTB JaHO B BUJE PACTBOPA C ONMpEAEICHHOW MAacCOBOM
JI0JIEN PAaCTBOPEHHOIO BELIECTBA.



IInanupyemble pe3yabTaThl OCBOeHHA yueOHOro npeamera 10 kiacc.

N3yuenue xumuu B cpeHEN MKOJIE JAET BO3MOKHOCTB IOCTUYb CIECAYIOIIUX PE3YIbTATOB B HAIIPABJICHUHU JIMYHOCTHOI'O PAa3BUTHSL:
e Bocnuranue poccuiickoil rpakJaHCKOM WAEHTUYHOCTHU: NMaTPUOTU3MA, JIIOOBU U yBaxkeHUs K OTedyecTBY, YyBCTBA TOPAOCTH 3a cBOIO Ponuny,
34 POCCUHCKYIO XUMHUYECKYIO HAYKY;

e dopMupoBaHHE METOCTHOIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU M OOIIECTBEHHOW MPaKTHKH,
MOHMMAaHMs 3HAYMMOCTH HAyKH, TOTOBHOCTHM K HAyYHO-TEXHMUYECKOMY TBOPYECTBY, BIAJCHHUS JOCTOBEPHON HHGOpMAIHEH O TepemnoBhIX
JOCTHXKCHHSIX U OTKPBITUSX MUPOBOM U OT€UECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTPOMCTBE MUpPa U OOIIECTBA;

e dopMupoBaHHE TOTOBHOCTU M CHOCOOHOCTH K OOpa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO HA MPOTSHKEHUM BCEW JKU3HH; CO3HATEIHLHOTO
OTHOIIIEHUS K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIICITHON MPO(EeCCHOHATLHON U OOIIECTBEHHON e TENHHOCTH;

e @opMupoBaHWE HABBHIKOB COTPYJHHUYECTBA CO CBEPCTHHKAMHU, JETHMU MIIAIIIETO BO3pacTa, B3POCIBIMU B 00pa3oBaTeNbHOM, OOIIECTBEHHO
MOJIE3HOH, YIeOHO-HUCCIIE0BATENHCKOM, MPOSKTHON U IPYTHX BHIAX JACSTCIBHOCTH.

e @opMupoBaHue 310pOBOrO0 M 0€30MaCHOT0 00pa3za >KU3HU, MOTPEOHOCTH B (DU3UYECKOM CaMOCOBEPIICHCTBOBAHWH, HEMPHATHS BPEIHBIX
MPUBBIYEK: KYPeHHUS, YIIOTPEOIICHUSI AJIKOTOJISI, HAPKOTHKOB;

e ®dopmMupoBaHue OepeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOWIEHUS K (DU3NYECKOMY U TMCHUXOJOTMYECKOMY 3J0pOBbIO, Kak
cOoOCTBEHHOMY, TaK U JIPYTUX JIIOJIeH, YMEHUS OKa3bIBaTh MEPBYIO MOMOIIIb;

e ®opMHUpPOBaHHE 3KOJOTHYECKOTO MBIIUICHUS, TOHUMAaHUS BIUSHUS COIMAILHO-3KOHOMUYECKHX IPOLIECCOB HA COCTOSHHUE MPUPOTHONW H
COLIMANILHON Cpe/ibl; MPUOOPETEHNE OTbITa 3KOJIOr0-HaIMIPABICHHOM 1S TEIbHOCTH;

MeTtanpeaMeTHble pe3ylbTaThl OCBOCHUS Kypca XUMUU NPEICTABICHBI TPEMS TPYIIIaMU YHUBEPCAIbHBIX yueOHbIX neicTBuil (YY ).

1. PeryasiTuBHbIE YHHBepPCaJIbHbIe yUeOHbIe JIeiiCTBUS

BbInyCKHUK HAY4YHUTCH:

CaMOCTOSITENIBHO OIPENEIATH LU, 3a1aBaTh [1apaMeTpbl U KPUTEPUH, 10 KOTOPBIM MOKHO OIIPENEIUTH, YTO LEIb JOCTUTHYTA;

OLICHUBATh BO3MOJKHBIE MOCJEJICTBHS JIOCTM)KEHUS MOCTABICHHOM LIEU B JEATEIbHOCTH, COOCTBEHHOM YXKU3HU U KHU3HHM OKPYKAIOIIMX JIIOJEH,
OCHOBBIBAsICh Ha COOOPa)KEHUSX 3TUKU U MOPAJIH;

CTaBUTh U POPMYIUPOBATH COOCTBEHHbIE 33/1a4M B 00pa30BaTENbHON AEATEIBHOCTU U )KU3HEHHBIX CUTYALUsX;

OLIEHUBATh PECYPCHI, B TOM YHMCIIE BpeMs U JIpyTrue HeMaTepuaibHble pecypchl, HEOOXOUMBIE /sl JOCTHXKEHUS IOCTABJICHHOH 11emH;

BBIOMPATH MyTh JOCTUIKEHUS 1€, IJIAHUPOBATh pEeIlIeHUE NMOCTABICHHBIX 33/1a4, ONTUMU3UPYS MaTepUalbHble U HeMaTepHUasbHbIE 3aTPaThl;

OpraHu3oBbIBaTh 3(h(heKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX JUIS JOCTHKEHUS IMOCTABJICHHOM LIeNH;

COTIOCTABJIATH TOJYYEHHBIN PE3YIbTAT ACATEIBHOCTH C IIOCTABIEHHON 3apaHee LEbIO.

2. ITo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE YU4eOHbIe NeliCTBUS



BbInycKHUK HAYYHTCSH:

MCKaTh M HAXOJUTh 0000IIEHHBIC CIIOCOOBI PEIICHHS 33724, B TOM YHCIIE, OCYIIECTBIIATh Pa3BEPHYTHIM HHPOPMAIIMOHHBINA IOUCK U CTABHTh HA €T0
OCHOBE HOBBbIE (yueOHbBIEC U TTO3HABATEIBHBIC) 3a/1a4H;

KPUTHUYCCKH OICHWBATh W HMHTEPIPETUPOBATh HMHPOPMAIMIO C Pa3HBIX IMIO3WIMH,  pacro3HaBaTh © (UKCHPOBATH MPOTUBOPCYHUS B
WH()OPMAIMOHHBIX HCTOYHHUKAX;

WCIIOJIb30BaTh PAa3IMYHbIE MOJIETFHO-CXEMAaTHUECKUE CPENICTBA JJI IIPEICTABIICHUSI CYIIIECTBEHHBIX CBSI3€H W OTHOIICHHI, a TaK)Ke MPOTUBOPEUHIA,
BBISIBJICHHBIX B WH()OPMAITMOHHBIX UCTOUHHUKAX;

HaxO0JIUTh ¥ IPUBOJIUTH KPUTHUECKHE apTyMEHTHI B OTHOIICHUH JACUCTBUHN U CY)KJIEHUN JAPYroro; CIIOKOMHO U Pa3yMHO OTHOCHTHCS K KPUTHYECKUM
3aMEYaHMsIM B OTHOILIEHUH COOCTBEHHOTO CYXXJEHHS, pACCMAaTPUBATh UX KaK PECYpC COOCTBEHHOTO Pa3BUTHS;

BBIXOJIUTH 32 PaMKHA y4eOHOTO TMpeaMeTa M OCYIIECTBIATH IEJICHANPABICHHBIA MOUCK BO3MOXKHOCTEW ISl IIHPOKOTO TEpeHOca CPENCTB U
CIIOCOOOB JICHCTBHS;

BBICTPAaWBaTh WHIWBHIYAJIbHYIO O0pa30BaTEIbHYI) TPACKTOPUIO, YUUTHIBAas OTPAHHYCHHS] CO CTOPOHBI JPYTMX YYACTHUKOB M PECYpCHBIE
OTpaHUYECHUS,

MEHSITh M YACPKUBATh Pa3HbIC TIO3UIIMHU B TTIO3HABATEIILHON JIEATETLHOCTH.

3. KoMMyHHMKATHBHBbIE YHHBEpPCAJIbHbIE yUeOHbIE e CTBUSI

BbINMyCKHUK HAYYHUTCS:

OCYILIECTBIISITH JIEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK M CO B3POCIBIMH (KaK BHYTpH 0Opa30BaTeIbHOM OpraHu3aliu, Tak U 3a ee
npenenaMu), MoJ0MpaTh MapTHEPOB VIS JEJIOBOM KOMMYHMKAIIMM HMCXOJS U3 COOOPa)KEHUH pe3ylbTaTUBHOCTH B3aUMOJICHCTBHUS, a HE JIMYHBIX
CHMIIATHH;

IIPU OCYILIECTBICHUM TPYIIOBOl pabOThl OBITh KaK PYKOBOAMTENEM, TaK W WICHOM KOMAaHJAbl B Pa3HBIX pOJIAX (TeHepaTop HJed, KPHUTHK,
WCIIOJIHUTEIb, BHICTYNAIOIINMA, SKCIIEPT U T.1.);

KOOPJIUHUPOBATH U BBHIMIOJIHATH PAaOOTY B YCIOBHAX PEeaIbHOT0, BUPTYATHHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BepHYTO, IOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3pEHUS C UCTIOJIb30BAaHUEM a/IEKBATHBIX (YCTHBIX M MUCHbMEHHBIX) S3bIKOBBIX CPEJICTB;

pacrno3HaBaTh KOH(MDIMKTOTEHHBIE CUTYallMd W MpeAO0TBpaIIaTh KOHGIMKTBI J0 UX aKTUBHOW (pa3bl, BBICTpAUBATh JEIOBYI0 U 0Opa3oBaTEIbHYIO
KOMMYHHKAIINIO, U30eras TMYHOCTHBIX OIEHOYHBIX CYXK/ICHUH.

IInanupyemMble npeMeTHbIE pe3yJbTAThl 0CBOeHUsI Kypca xumum 10 kiaacca
B pesyabTaTe n3yueHusi yaeOHoOro npeamera «XuMHs» Ha YPOBHe cpeaHero oomero o0pa3oBaHus:

BpinyckHHUK Ha 0230BOM YPOBHE HAYYHTCH:
pacKpeIBaTh Ha MpUMepax posib XUMUHU B OPMUPOBAHUH COBPEMEHHON HayYHON KapTUHBI MUPa U B IPAKTUYECKON JAEATEIbHOCTH YEI0BEKa;



JEMOHCTPHUPOBATH HA MMPUMEPaxX B3aUMOCBSI3b MEXAY XUMHUEH U JPYTUMH €CTECTBEHHBIMU HAyKaMU;

packpbIBaTh Ha MpUMeEpax MOJI0KEHUsI TEOPUU XUMHUUECcKoro cTtpoenus A.M. bytieposa;

noHuMarh Qu3ndeckuii cmbici [lepuomudeckoro 3akona JI.M. MenmeneeBa M Ha €ro OCHOBE OOBSCHATH 3aBHCHMOCTH CBOWCTB XHMHUYECKUX
3JIEMEHTOB ¥ 00Pa30BaHHBIX UMH BEIIECTB OT 3JICKTPOHHOTO CTPOCHHS ATOMOB;

OOBSICHATH IPUIMHBI MHOTO0OpAa3Msl BEIIECTB HA OCHOBE OOIIMX MPEICTaBICHUH 00 UX COCTaBE U CTPOCHHUHU;

MIPUMEHSTH MPaBHUJIa CUCTEMATUUECKOW MEXTyHapOJHOM HOMEHKJIATYPHI KaK CPEJICTBA Pa3IMuCHUs W UIACHTU(PHUKAIUY BEIIECTB MO0 UX COCTABY U
CTPOCHHIO;

COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYPHBIE (DOPMYJIbI OPTaHUYECKUX BEIIECTB KaK HOcUTeNeld HHGOpMalui O CTPOCHUH BEIIECTBA, €T0 CBOMCTBAX
Y TIPUHAJUIKHOCTH K ONIPEIETICHHOMY KJIacCy COCAMHEHUM;

XapaKTepHU30BaTh OPraHUYECKHE BEIIECTBA 10 COCTaBY, CTPOCHHUIO M CBOMCTBAM, YCTaHABIMBATh MPUIMHHO-CIICJICTBEHHBIE CBSI3H MEXKIY JaHHBIMU
XapaKTEPUCTHKAMHU BEIIECTBA;

MPUBOJUTH MPUMEPHI XUMHUYECKUX PEAKITNH, paCKPHIBAIOIINX XapaKTEPHBIC CBONCTBA TUITMYHBIX MIPEICTABUTENICH KJIACCOB OPTaHMYECKUX BEIIECTB
C TENBI0 UX UICHTU(PUKAIIMHA U 00BSICHEHUS 00JIaCTH TPUMEHEHNS,

MIPOTHO3WPOBATH BO3MOYKHOCTh MPOTEKAHMSI XUMHUYECKHX PEAKIIMi Ha OCHOBE 3HAHWUW O THUIAX XMMHYECKOW CBSA3M B MOJIEKYJIaX peareHTOB U HUX
PEaKIMOHHON CITIOCOOHOCTH;

MCI0JIb30BATh 3HAHUSA O COCTaBE, CTPOCHUU U XUMUYECKHX CBOMCTBAX BELIECTB JIjIs1 0€30M1aCHOT0 MPUMEHEHHS B MPAKTUYECKOU JIeATEIbHOCTH;

MIPUBOJIUTH MPUMEPHI MPAKTUYECKOTO HCIIOJIb30BaHUS MPOIAYKTOB MepepaboTKM HEPTU W MPUPOJHOTO Ta3a, BHICOKOMOJIEKYJISIPHBIX COEIUMHEHHIM
(monMATUIIEHA, CHHTETUYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

IIPOBOJIUTH OMBITHI MO PACIIO3HABAHUIO OPraHWYECKUX BELIECTB: TJIMLEPHUHA, YKCYCHOM KHCIOTBI, HENPEIEIbHBIX KUPOB, TIIIOKO3bI, Kpaxmala,
0ETKOB — B COCTaBe MUILEBLIX TPOJYKTOB U KOCMETUUYECKUX CPEJICTB;

BIIAJIETh MPaBUJIAMU U ITpUEeMaMu 0€30MacHOM pabOThl ¢ XUMHUUYECKUMHU BEUIECTBAMU U JTAOOPATOPHBIM 000pYI0BAaHUEM;

MIPOBOJUTH pacueThl Ha HAXOXACHHUE MOJEKYIApHOH (opMylbl yrieBoJopoJa Mo MPOAyKTaM CrOpaHHsl U MO €ro OTHOCHUTENbHOHN IJIOTHOCTH U
MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €0 COCTAB;

BIIAJIETh MpaBUIaMU 0€30TacHOTO OOpallleHus C €IKUMH, TOPIOYMMH 1 TOKCUYHBIMH BEIIECTBAMU, CPEICTBAMH OBITOBON XUMUU;

OCYILIECTBIISITh MOUCK XUMUYECKOM MH(OPMALIMU IO HA3BaHUSIM, UACHTH(PHUKATOPAM, CTPYKTYPHBIM (hOpMyJiaM BEUIECTB;

KPUTHYECKH OLIEHWBATh W HMHTEPIPETUPOBATh XUMHUYECKYI0 WH(MOPMAIMIO, COACPXKAIIYIOCs B COOOMICHHUSIX CPEICTB MAaccOBOW HWH(popMaiuw,
pecypcax HMHTepHeTa, HAy4YHO-TIOMYISAPHBIX CTAaThsIX C TOYKHA 3PEHHUS E€CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IENAX BBISBICHUS OIIMOOYHBIX
CyXAeHUl U GopMHUPOBaHHS COOCTBEHHON MO3UIIHH;

BpinmyckHUK Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYHUThHCH:
UNTIOCMPUPOBAMb HA NPUMEPAX CIAHOGIEHUE U I80TIOYUIO OP2AHUYECKOU XUMUU KAK HAVKU HA PA3TUYHBIX UCTOPUYECKUX 9MANax ee pa3eumusl,
UCNONb308aMb MEMOObl HAYYHO20 NO3ZHAHUSL NPU BbINOIHEHUU NPOEKMO8 U Y4eOHO-UCCIe008aMeNbCKUX 3a0ay O U3YYEHUIO C80UCME, CNOC0O08
NOTYYEHUs U PACNO3ZHABAHUSA OP2AHUYECKUX BeUjecms;



00bACHAMb NPUPOOY U CROCOOBLI 0OPA308AHUSL XUMUYECKOU C853U: KOBALEHMHOU (NOJSAPHOLU, HEeNOJ[PHOL), UOHHOU, 6000POOHOU — C YElblO
onpeoeneHusi XUMU4eCcKOU aKmueHOCmMu euecms,

VCMAHABIUBAMb 2EHEMUYECKYIO C853b MeHCOY KIACCAMU OP2aAHUYEeCKUX eeujecme O0Jisl 000CHOBANUSL NPUHYUNUATLHOU BO3MONCHOCIU NOJIYYEHUS
Op2aHU4eCKUx coeOUuHeHUll 3a0aHH020 COCMA8a U CMPOEHUSL,

VCMAaHABIUBAMY 83AUMOCEA3U MeXHCOY pakmamu u meopuel, NPUYUHOU U CIeOCMmEUeM NpU aHaiuze NPOOIEeMHBIX CUmMyayuti u 0OO0CHOBAHUU
NPUHUMAEMBIX PeUeHUl HA OCHO8E XUMUYECKUX 3HAHULL.

I'pynmma pe3ynpTaToB «BBIMTYCKHUK HAy4YHTCS» MPEICTABISET COOOW pe3yiabTaThl, IOCTIDKEHHE KOTOPBIX OOECIeUMBACTCS YYHUTEIEM B
OTHOIIIEHUH BCEX OOYyJaroIInXcsi, BRIOPABIINX JAHHBIA YypoBeHb oOydeHus. ['pynma pe3ynbTaToB «BBITYCKHUK MOJYYUT BO3MOXKHOCTh HAYUYHUTHCS
obOecrieunBaeTcs y4yuTelleM B OTHOIIEHHWH YacTH HanboJjiee MOTUBUPOBAHHBIX M CIIOCOOHBIX 00YydJaroIIMUXCsl, BHIOPABIINX JaHHBIN YpOBEHb OOyUYEHHUS.
[Ipu KoHTpoyie KadecTBa 0Opa3oBaHMs TpyIIa 3aJaHWN, OPUEHTHPOBAHHBIX Ha OIEHKY IOCTIDKEHUS IUTAHUPYEMBIX pPE3YyJIbTaTOB M3 OJIoKa
«BBIMTYCKHUK TTOJYYUT BO3MOXXHOCTh HAYUUTHCS», MOKET BKIFOUATHCS B MaTephallbl Ooka «BBIMYCKHUK HAyYUTCS». DTO MO3BOJUT MPEIOCTABUTH
BO3MO’KHOCTB O0YJaIOIIMMCS MTPOJEMOHCTPHPOBATH OBJIA/ICHUE KAYECTBEHHO WHBIM YPOBHEM JOCTIKCHHUU U BBISBIISITh JUHAMUKY POCTA YUCICHHOCT H
Han0oJIee MOATOTOBICHHBIX OOYUAFOIITUXCS.

Ilnanupyemblie pe3yabTaTbl 0CBOCHHUSA y4eOHOro nmpeamera 11 kiace.

W3ydyeHne XuMuu Ha ypOBHE CpeHEro 00IIero o0pa3oBaHus Aa€T BOZMOKHOCTh JOCTUYD CIEAYIOUINX PE3YIbTAaTOB B HANIPABICHUU JIUYHOCTHOTO
pa3BUTHSL:
e Bocnuranue poccuickol rpaXaaHCKONW UISHTUYHOCTH: MAaTPHUOTU3MA, JIIOOBU U yBaxkeHUs K OTedyecTBY, YyBCTBA TOPAOCTH 3a cBOIO Ponuny,
3a POCCUUCKYI0 XUMHUYECKYIO HAyKY;

L4 (DOpMI/IpOBaHI/Ie LOECJIOCTHOI'O MHPOBO33PEHHUSA, COOTBETCTBYIOLIECIO COBPEMCHHOMY YPOBHIO Pa3BUTHA HAYKH H O6I.HCCTB€HHOI>1 IMPAaKTHUKH,
IIOHUMAaHUA 3HAYUMOCTH HAYKH, I'OTOBHOCTH K HAYYHO-TCXHHYCCKOMY TBOPYECTBY, BJIAJACHUSA ,HOCTOBGpHOfI HH(bOpM&HH@ﬁ 0 IEpCaOBBIX
JOCTHIKCHHUAX U OTKPBITUAX MHpOBOﬁ 1 OTEUYECTBEHHOM HAyKH, 3aUHTCPECOBAHHOCTHU B HAYYHBIX 3HAHUAX 00 YCTpOﬁCTBe MHUpa u O6H_ICCTB8.;

L4 CDOpMI/IpOBaHI/IC TOTOBHOCTH M CIIOCOOHOCTH K 06p330BaHI/IIO, B TOM 4YHCJIC caM006pa30BaHmo Ha IPOTAKCHUU Bcelt JKHN3HH, CO3HATCIIbHOI'O
OTHOIICHUS K HCIIPCPBIBHOMY O6paBOBaHI/IIO KakK yCJIOBHIO yCHCI.HHOﬁ HpO(i)eCCHOHaHBHOfI n 06I_HGCTB6HHOI71 ACATCIBbHOCTH,

L4 CDOpMI/IpOBaHI/IC HaBbIKOB COTPYAHHWYCCTBA CO CBCPCTHUKAMHU, ACTbMHU MJIAAIICTO BO3paACTa, B3POCIIBIMU B O6pa30BaTeJ'IBHOI71, O6H_ICCTBCHHO
HOJ'IC3HOI>1, yqe6HO-HCCHe,HOBaTCHLCKOﬁ, HpOeKTHOﬁ U JPpYTrux BUAax ACATCIIbHOCTH.

L4 q)OpMI/IpOBaHI/Ie 340pOBOTO U 0e30I1acHOTO 06pa3a KU3HHU, HOTpe6HOCTI/I B (1)I/I3I/I‘ICCKOM CaMOCOBCPIICHCTBOBAHUHN, HCHIPUATHUA BPCIAHBIX
IIPUBBIYUCK: KYPCHHA, y1'[0Tpe6J'IeHI/IH AJIKOT'OJIsI, HAPKOTUKOB;

L4 cDOpMI/IpOBaHI/Ie GepexcHoro, OTBCTCTBCHHOI'O MW KOMIICTCHTHOI'O OTHOIICHHA K (bI/I3I/I‘leCKOMy U TICUXOJIOTUYCCKOMY 3JI0POBbBIO, KakK
CO6CTB€HHOMy, TaK U JpYyrux J'IIO)IGﬁ, YMCHHUSA OKa3bIBATH IIEPBYIO ITOMOIIb,

L4 (DOpMI/IpOBaHI/Ie OKOJIOTUYCCKOI'0 MBINUICHUA, NTOHHUMAHUA BJIUAHHUA COLMUAJIBHO-3KOHOMHWYCCKUX IMPOLCCCOB Ha COCTOSAHUC HpHpOI[HOﬁ )51



COLIMAJIHOW CpeJibl; MPUOOPETEHNE OMbITa 3KOJIOI0-HAIIPABIEHHON 1€ TEIbHOCTH;
MeTtanpeamMeTHbIe pe3yJIbTaThl OCBOCHHS Kypca XMMUU IIPEICTABICHbBI TPEMS TPYIIIaMU YHUBEPCAIbHBIX yueOHbIX neicTBull (YVY ).

2. PeryasiTuBHbIe YHUBEPCAJIbHBIE YUYeOHbIe 1elicTBUS

BoinyckHUK HayuuTCs:

CaMOCTOSITENIBHO OIIPENENATh LEIH, 3aaBaTh MapaMeTPbl U KPUTEPUH, IO KOTOPBIM MOXKHO OIPEAEIINTD, YTO LI€JIb JOCTUTHYTA;

OIICHMBATh BO3MOXHBIE IMOCIEACTBUS JOCTHKEHUS MOCTABIEHHOW LIEIH B JIEATEIbHOCTH, COOCTBEHHOM XU3HU M JKU3HHM OKPYXKAIOIIMX JIOAEH,
OCHOBBIBAsICh Ha COOOPa)KEHUSAX 3TUKH U MOPAJIH;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33]1aul B 00pa30BaTeNIbHOM E€ATEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

OIICHUBATh PECYPCHI, B TOM YHCJIE BPEMsI U JApyrue HemaTepuaibHbIe PeCypCchl, HEOOXOIUMBIE JUIsl JOCTUKEHUS MTOCTaBICHHOM 1IEeIIH;

BBIOMpATh MyTh JOCTHXKEHUS LIEJH, JIAHUPOBATh PElIeHHE MOCTABICHHBIX 33a]a4, ONTUMU3UPYS MaTepUalIbHbIE U HEMaTepHalIbHbIE 3aTPaThI;

OpraHu30BbIBATh 3 (HEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX JIJIs1 JOCTHKEHHUS MTOCTABIEHHOW LIENH;

COTIOCTABJIAITH MOJYYEHHBIN PE3yIbTaT AEATENBHOCTH C MIOCTABIIEHHOM 3apaHee LENbIO.

2. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBHS
BbIMyCKHUK HAYYHUTCS:
HCKaTh U HAXOJUTh 0000IIeHHbIE CTIOCOOBI pelIeHns 3aa4, B TOM YHCIIe, OCYILECTBISATh Pa3BEPHYThIH HHPOPMAIIMOHHBINA MMOUCK U CTaBUTh HA €T0
OCHOBE HOBbIE (Y4eOHBIC U [T03HABATEIbHbIC) 33/1a4H;
KPUTHYECKH OIEHMBAaTh W HMHTEPIPETUPOBATh HHGPOPMAIMIO C pa3HbIX [O3ULHMH,  pacro3HaBaTh M (UKCUPOBATh MPOTUBOPEYHUS B
MH(OPMALIMOHHBIX UCTOYHUKAX;
HCI0JIb30BATh Pa3IMYHbIE MOIEIHLHO-CXEMaTHYECKUE CPENICTBA JUIsl IPEJICTABICHUS CYIIECTBEHHBIX CBS3€H M OTHOIICHUH, a TaK)Ke MPOTUBOPEUNH,
BBISIBIICHHBIX B MH(POPMAIIMOHHBIX UCTOYHHKAX;
HaXOJHUTh U MPUBOJUTH KPUTUUECKUE apPTyMEHThI B OTHOIICHUH JIEHCTBUMN U CYXKIEHUN IPYTOro; CIIOKOMHO U Pa3yMHO OTHOCUTHCS K KPUTUYECKUM
3aMeuYaHUsIM B OTHOIIEHUU COOCTBEHHOTO CYXKJEHUS, PACCMaTPHUBATh UX KaK Pecypc COOCTBEHHOTO Pa3BUTHS;
BBIXOJUTHh 32 paMKH Yy4eOHOro MpeAMeTa U OCYIIECTBIATH IIeIEHANPABICHHBIA MOWCK BO3MOXKHOCTEW Ui HIMPOKOTO IMEpeHOca CPENCTB U
CHoco00B JIEHCTBHS;
BBICTPaWBaTh WHAMBHUAYaJbHYIO 0OO0pa30BaTENbHYI0 TPAaCKTOPHUIO, YUUTHIBAS OTPAHUYEHHS CO CTOPOHBI JAPYIrUX YYACTHHUKOB M PECYPCHBIE
OTpaHUYEHUS;
MEHSTh U YACPKUBATh Pa3HbIC NMO3UIMHU B MO3HABATEIILHON JEATEIbHOCTH.

4. KoMMyHHMKaTHBHbIe YHHBepcajibHble yueOHbIe 1eliCTBUS



BbIMyCKHUK HAYYUTCSH:

OCYIIECTBJISTh JIETIOBYI0 KOMMYHHUKAITUIO KaK CO CBEPCTHUKAMH, TaK M CO B3pPOCIBIMHU (KaK BHYTPU OOpa30BaTEIbHOM OpraHW3allud, TaK U 3a ee
mpeieaMu), Moa0MpaTh MApTHEPOB JUIS JEIIOBOM KOMMYHHKAIIMM HMCXOJ U3 COOOPaKEHUH pe3ylIbTATUBHOCTH B3aUMOJICHCTBHUS, a HE JIMYHBIX
CHMIIATH;

MPU OCYIIECTBIEHUU TPYMIOBOM pabOThl OBITh KaK PYKOBOJWTEIEM, TaK W WICHOM KOMAaHIbl B Pa3HBIX POJIAX (TEHEepaTop WACH, KPUTHK,
WCTIOJTHUTEIb, BBICTYMAIOIIUH, SKCIIEPT U T.J1.);

KOOPJAMHHUPOBATH U BBITIOHATH PA0OTY B YCIOBHSX PEATbHOTO, BUPTYAITHHOTO U KOMOMHHUPOBAHHOTO B3aMMO,ICHCTBHS;

Pa3BEPHYTO, JIOTUYHO ¥ TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIH30BAHUEM aJIEKBATHBIX (YCTHBIX M TUChMEHHBIX) S3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(GIMKTOTCHHBIE CUTYallMH W MPENOTBpaIiaTh KOHGIMKTHI 10 UX aKTUBHOW (ha3bl, BHICTPAUBATh JIEJIOBYIO U 00pa30BaTEIbHYIO
KOMMYHUKAITUIO, U30eTast TNYHOCTHBIX OIICHOYHBIX CYXICHUH.

IInanupyemMble npeaMeTHbIe pe3yJbTaTbl 0CBOeHHs Kypca xumuu 11 kiaacca

BbinmycKHUK HA 0230BOM YPOBHE HAYYHUTCS:

—  packphIBaTh Ha IIpUMEpax PoJib XUMUU B (POPMUPOBAHUU COBPEMEHHON HAYYHOW KaPTHHBI MUPA U B IPAKTUUYECKON JIEATEITLHOCTH YEJIOBEKA;

—  JIEMOHCTPHUPOBATh HA MPUMEPaAX B3aUMOCBS3b MEKIYy XUMUCH U IPYTUMHU €CTECTBEHHBIMU HayKaMU,

— moHuMarth (usmdeckuid cmeica [lepuoamueckoro 3akona J[.M. MenaeneeBa u Ha €ero OCHOBE OOBSCHSTH 3aBUCHMOCTh CBOMCTB XHMHUUYECKHUX
AJIEMEHTOB ¥ 00OpPa30BaHHBIX MU BEIIECTB OT 3JIEKTPOHHOTO CTPOEHUS aTOMOB;

—  OOBACHATH MPUIMHBI MHOTOOOPAa3Hsl BEIIECTB HA OCHOBE OOITUX MPEACTaBICHUN 00 UX COCTaBE U CTPOCHUHU;

—  NPUMEHSTH MPAaBUIIa MEKTYHAPOIHOW HOMEHKJIATYPHI KaK CPEICTBA Pa3IMUCHUS M HACHTU(PUKAIIUHA BEIIECTB 10 KX COCTABY U CTPOCHHUIO;

—  XapaKTepH30BaTh BEIIECTBA IO COCTaBY, CTPOCHHIO W CBOWCTBAM, YyCTaHABJIIMBATh MPUYMHHO-CJICACTBEHHBIC CBS3H MEXKIY JaHHBIMU
XapaKTEePUCTHKAMHU BEIICCTBA;

—  NPUBOJUTH NMPUMEPHI XUMUYECKUX PEAKIUH, PACKPBIBAIONIUX XapaKTePHbIC CBOMCTBA TUIIUYHBIX MPEACTABUTEIICH KIACCOB BEIIECTB C IEIBIO
WX WICHTH(PHUKAIMKA U 00BSICHEHUS 00JIaCTH MPUMEHEHUS,

—  TPOTHO3HPOBATh BO3MOXKHOCTbH MPOTEKAHUS XUMHUYECKUX PEaKlUii Ha OCHOBE 3HAaHUH O TUIIAX XUMHUYECKOH CBS3U B MOJIEKYJIaX PeareHTOB U UX
PEaKIMOHHON CITOCOOHOCTH;

—  HUCHOJIb30BaTh 3HAHUS O COCTAaBE, CTPOCHUU M XUMHUECKHUX CBOMCTBAaX BEMIECTB JUIsl 0€30MaCHOTO MPUMEHEHUS B MPAKTUUYECKOU eI TeNbHOCTH;

—  BJaJeTh OCHOBHBIMH METOJIaMU HAyYHOTO IMO3HAHUS, MCIOJIb3yeMbIMH B XUMUU: HAOIIOJCHNE, OTIMCAHUE, H3MEPEHUE, IKCIIEPUMEHT; YMEHUE
o00OpabaTeIBaTh, 0OBACHATH PE3YIbTATHI IPOBECHHBIX OIBITOB

—  BJAJETh MPaBWJIaMHU U MpUeMaMu 06e30MacHoi paboThl ¢ XUMUUYECKUMU BEIIECTBAMH U Ja00OpaTOPHBIM 000PYIOBAHHUEM;



—  yCTaHaBJIMBATh 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW PEAKIMU M CMEHICHUS XMMHUYECKOTO PaBHOBECHUS OT Pa3IUYHBIX (DAKTOPOB C LEIBIO
OTIpeieJICHUSI ONTUMAIBHBIX YCIIOBUM MPOTEKAHUS XUMUYECKUX TMPOIIECCOB;

—  NPUBOJUTH MIPUMEPHI THAPOJIM3A COJICH B IIOBCEIHEBHON KU3HH YEJIOBEKA;

—  TNPUBOJUTH TPHUMEPHI OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIMH B MPUPOJE, MPOU3BOJCTBEHHBIX MPOILECCAX U KUZHEACITEIbHOCTH
OpraHU3MOB;

—  MPUBOJUTH MPUMEPHI XUMUYECKUX PEAKIUH, PACKPBIBAIOIINX OOIINE XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIJIOB;

—  JlaBaTh KOJIMYECTBEHHBIC OIICHKU U MPOBOJIUTH PACUETHI 10 XUMHUYECKUM (HOpPMYiiaM U YPaBHEHHSIM;

—  BJIaJIETh MpaBUJIaMU 0€30TIACHOTO OOpAIEHUs C €KUMU, TOPIOUUMH ¥ TOKCUYHBIMHU BEIECTBAMHU, CPEACTBAMU OBITOBON XUMUU;

—  OCYIIECTBIATh MOUCK XUMHYECKON HH(POPMAIIUH 110 HA3BAHUSAM, UACHTU(UKATOPAM, CTPYKTYPHBIM (pOPMYJIaM BEIIECTB;

—  KpWUTHYECKH OIICHWBATh M WHTEPIPETUPOBATH XUMUUYECKYIO MH(MOPMAIUIO, COJEPIKAIIYIOCS B COOOIIEHUAX CPEICTB MAacCOBOW MH(OPMAIINH,
pecypcax HMHTepHeTa, HAyYHO-TIOMYJISIPHBIX CTaThAX C TOYKH 3PEHHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIEJSIX BBISBJICHHS OIMMOOYHBIX
CyXKJeHu 1 popMUpoBaHUS COOCTBEHHOU TMO3HITNH;

—  TMPEeACTaBJATh MYTH PEIICHUS TI00aTbHBIX MPOOJIEeM, CTOSIINX Mepe] YeI0BEYECTBOM: IKOJIOTUUYECKUX, IHEPTETUUECKHUX, CHIPhEBBIX, U POJIb
XUMUH B PEIICHUH ITUX TTPOOIEeM.

BbinyckHUK Ha 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYUTHCH:

—  UCNOIb308amb MemoObl HAYYHO20 NO3HAHUS NPU 8bINOJIHEHUU NPOEKMO8 U YYeOHO-UCCIe008aMeNbCKUX 3a0ad NO U3YYEHUIO CBOUICME, CNOCOD08
NOJY4eHUs U pacno3HABAHUSL OP2AHUYECKUX 8eU eCms;

—  00bACHAMb Npupody U Ccnocodvl 00pPA308aHUL XUMUYECKOU C8A3U. KOBANEHMHOU (NOJAPHOU, HEeNnosApHOLU), UOHHOU, MemaniluyecKol,
8000POOHOI — C Yebio onpeoesleHuUsi XUMUYeCKOU aKMUBHOCMU eujecme;

—  YCmauasiu8amsv 2eHemudeckyio cesa3b Mexcoy Klaccamu gewecmas 0 000CHO8AHUS NPUHYUNUATILHOU 803MONCHOCMU NOTYYeHUs COeOUHEHUL
3A0AHHO20 COCMABA U CIMPOEHUSL,

—  YCcmauasaugamsv 63auMOC8A3U Mencoy hakmamu u meopuel, NPUYUHOU U C1e0Cmeuem npu aHaiuze npodIeMHbIX cumyayuii U 000CHO8AHUU
NPUHUMAEMBIX peuleHUll HA OCHO8e XUMUYECKUX 3HAHULL.

I'pynna pe3ynbTaToB «BBIMYCKHUK HaydyuTCS» MPEACTaBIsSET COOOW pe3ynbTaThl, IOCTIKEHHE KOTOPHIX OOECIEeuMBAETCS YYHUTEIEM B
OTHOIIEHUH BCEX OOYYaroIIMXCs, BHIOPABIINX JAaHHBIN YpOBEeHb O0OydyeHus. ['pymma pe3ynbTaToB «BBIMYCKHUK MOJYYUT BO3MOXKHOCTH HAYUYUTHCS)»
obecrieunBaeTcs y4yuTelleM B OTHOIICHWU YaCcTH HauOoJiee MOTUBUPOBAHHBIX M CIIOCOOHBIX O0YYarOIIMXCs, BHIOPABIINX JAaHHBIA YPOBEHb OOyUEHUS.
IIpn koHTposne KadecTBa OOpa3OBaHMs TpyINa 3aJaHUN, OPUEHTUPOBAHHBIX HA OIEHKY JOCTHIKEHUS IJIAaHUPYEMbIX pe3ylbTaToB M3 OJI0Ka
«BBITTYCKHUK MOJTYYUT BO3MOKHOCTh HAYYHUTHCS)», MOXKET BKIIOYATHhCS B MaTepHalibl OJ0Ka «BBIMYCKHUK HAydUTCS». DTO MO3BOJIUT MPEJOCTABUTH
BO3MOYHOCTB 00yYaIOIIMMCs MPOJAEMOHCTPUPOBATH OBJIA/ICHUE KAYECTBEHHO WHBIM YPOBHEM JOCTHKEHUN U BBISBISATH TUHAMHUKY POCTa YHCIEHHOCTH
HauOoJee MOArOTOBICHHBIX 00YJarOIIUXCS.



TemaTnueckoe njaanuposanue 10 kaacc.

Ne Hassanwue pasnena, Tembl Kon-Bo yacos Kon-Bo KOHTpOIB Kon-Bo npakTuueckux
n/m PaGouas mporpamma HBIX paboT pator
349
1.| OcHOBBI OPraHUYECKON XUMUH. 2
2.| YrieBoJaopopl 15 1
3.| Kucnmopoacoaepxarme OpraHuYecKue 9 1 1
BEIECTBA
4.| bruojgornyecku BakHbIE BEIIECTBA 8 1
5.| HToro 34 2 2
Temaruueckoe miianuposanue 11 kiacc.
Ne Hassanue pasnena, Tembl Kou-Bo vacos KoJ1-Bo KOHTpPOJIb Komn-Bo mpakTrdeckux
n/m Paboyas mporpamma HBIX paboT pabor
34y
1.| TeopeTnueckue OCHOBBI XUMUHU. 26 2 2
2.| XuMus U )KU3Hb 8 0 1
3.| Utoro 34 2 3




KanennapHo-temaTtuyeckoe mjiaHupoBaHue
ypokoB xumuu B 10 knaccax
no nporpamme 1 yac B Henemto(34 yaca B rof)
Ha 2020 — 2021 yueGHbIit rox

Tema ypoka

Jdara npoBenenust

IUIaH

dakr

KOppeK
nust

Paznen 1. OcHOBBI OpraHuYecKoil Xu

muu. (2 4.)

[Ipeamer oOpraHudeckoil XUMHH, €ro MOSBICHHE,
pa3BUTHE, MECTO M 3HAYEHUE B CHUCTEME E€CTECTBEHHBIX
Hayk. Knaccuduxaius opraHnuecKux COeaMHEHU.

Teopust XUMHUYECKOTO CTPOEHHSI OPTaHUYECKUX BEILECTB
A.M. Byrnepoa. 3omepusi 1 n30MephI.

Paznea 2. Yraesogopoawi(15

4acoB)

[IpenenvHble YriaeBOIOPOIbI. Ankanel. CmpoeHue
Monekynvl memana. ['OMOJOTHYECKHUU PsJl aJTKaHOB.
l'omonoru. Haxoxnenue B npupoae. [lowamue o
yuxknoankanax  PellleHme 3amad  Ha  HAXOXKJICHHC
MOJIEKYJIIPHOU (hOpMYJIBI

Cucremarnueckass MEXJIyHApOAHAs HOMEHKIATypa U
NPUHIMIBL  00pa30BaHUS  HA3BaHMM  OPraHUYECKHX
coenuHeHuil.  M3oMmepus  yriaepogHOro  CKenera.
3aKOHOMEPHOCTH M3MEHEHHs] (PU3MYECKUX CBOWCTB
ankaHoB. JlabopaTtopHsIii onbiT Nel

XHUMHYECKHE CBOMCTBA alIkaHOB Ha npuMepe METaHa U
9TaHa, pCaknuu 3aMCIICHUA (FaJ'IOFCHI/IpOBaHI/IC),
ACTUAPUPOBAHNA, TropCHUA METaHa. HpI/IMeHeHI/Ie
AJIKaAHOB.

Here,Z[eJ'ILHLIC YrJIEBOAOPOJBI. AlIKeHBI W aJKHUHBL.




Cmpoenue monekyn, KpaTHOCTb XMMHMUYECKOH CBSI3U.
I'omonornueckuit pan AJIKEHOB 51 AJIKUHOB.
Homenknarypa. WM3omepust yriepoJHOro CKeliera u
TMIOJIOXKEHHUS KPAaTHOM CBSI3U B MOJIEKYJIE.

CBoiicTBa HempeAebHBIX YIIIEBOJOPOJIOB (HA MpHUMEpe
STHJICHA W aleTUJICHA): PEaKIUU IMPUCOCTUHCHIS
(ramoreHnpoBaHue, 2uopuposanue, TUpaTalus,
2UOPOANI02EHUPOBAHUE), TOPCHUSL.

Peaxinn MOJIAMEPU3ALINH. TTommyTnnen Kak
KPYIMTHOTOHHKHBIN MIPOTYKT XHMUYECKOr0
MIPOM3BO/ICTBA. [Ipumenenue HETIpeeIIbHBIX
yTIIeBOI0POI0B. JIaGopaTopHbIii onbIT Ne2

AJKaJMeHBI. [lonsatne 00  anmkagMeHax  Kak
VIJIEBOJIOPOJIaX €  JBYMS  JIBOWHBIMH  CBSI3SIMH.
[Momumepu3zanus aquBuHUIA (OyragueHa-1,3) kak crmocod
MOJIy4YeHUs] CHHTETHYECKOTO KayyyKa.

10.

Kayuyku. HarypanabHbli M CHUHTETHYECKUM KaydyKH.
Bynkanuzanus kaydyka. Pesuna. [Ipumenenue kaydyka
U PE3UHBI.

11.

Apenbl. beH30i1 Kak apoMaTHYECKHl yrJeBOJOPOI.
CmpoeHue monexynvl bensona.

12.

XUMHUYECKUEe CBOMCTBA OEH30JIa | pEaKIMH 3aMEIICHUS
(raloreHUpOBaHKE), TPHUCOCIUHEHUS (TUIAPUPOBAHUE)
KaK JI0Ka3aTelbCTBO HEMPEIEIIbHOTO XapakTepa OeH30J1a.
Peaxius ropenus. [Ipumenenne 6eH3oa.

13.

T'enemuueckas cesa3v medcoy yeneeooopodamu. Pemenue
pacyeTHbBIX 33134

14.

KonTtpoabHnas pabora Nel

15.

IIpuponHsie UCTOYHUKU yraeBOI0pPOJOB.
[IpupoHbiil 1 TONYTHBIA HEPTAHON ra3bl, UX COCTaB
U UCIIOJIb30BAHUE.

16.

CocraB Hedtu. Hedrenponykrel. OKTaHOBOE YHUCIIO
6en3uHa. JlabopaTopHblii onbIT Ne3




17.

[lepepaboTtka HepTH. OXpaHa OKpyXKaromeH cpeabl mpu
HedTenepepaboTke " TPaHCHOPTUPOBKE
HEPTETPOTYKTOB.

Pasznen 3. Kuciopojacoaepxkanue opraiudeckue Bemecrna (9 4acoB)

18.

Crouptel.  Knaccudukanusi, HOMEHKIAaTypa, H30MEpHS
cnupToB. MeETaHOJI M JTaHOJN KakK MNpPEICTaBUTENIN
MpEACIBHBIX OJJHOATOMHBIX CIUPTOB. DU3noIOrnuecKoe
JEUCTBHE METAHOJIA U YTAHOJIA HA OPTAHMU3M YEJIOBEKa

19.

XHUMUYECKUE CBOWCTBA CIUPTOB HAa MPUMEPE METAHOJIA
W DTAHOJIA: B3aUMOJIEUCTBUE C HATPUEM, pPEAKIHs C
raJOr€HOBOIOPOIaMH, IErUAPATALNsl, PEAKIUs TOPEHHUS.
[IpuMeHeHne MeTaHoa U 3TaHoa.

20.

OTHIEHTIINKOIb | TIIMOCPHUH KaK TOpCACTaBUTCIIN
MNpEACIbHBIX MHOT'OATOMHBIX CIIMPTOB. KauectBennas
peakiuss Ha MHOTOaToMHble cHupThl. [Ipumenenue
STUJICHTJIUKOJIS U TIHLEpHHA.

JlaGopaTopHbiii onbIT Ned

21.

®enosr.  Crtpoenue Mojekynbl (eHona. BzaumHoe
GIUSIHUE AMOMO8 6 MOJNeKyie ¢heHona. Xumuueckue
ceolicmea: 83aumooelicmsue ¢ Hampuem, 2UOPOKCUOOM
Hampus, opomom. Ilpumenenue deHona.

22.

Anpnerunpl. MeraHallb M 9TaHalb KaK IPEACTABUTEIN
MpeeNbHBIX ANbICTUAOB. KauecTBeHHbIC peakluy Ha
KapOOHWJIBHYIO  Tpynmy  (peakuust — «cepeOpsHoro
3epKasia», B3aumojelicTeue ¢ rugpokcuaoM meau (I1) u
ux IPUMEHECHHE. TokcH4YHOCTD QJIbJICTUJIOB.
[Ipumenenne  ¢opmanpaeruia U aleTaIbICTHA.
JlabopaTopHblii onbIT NeS,6

23.

KapOoHoBbIe =~ KHCIOTBL. ~ YKCycHass  KHCIOTa  Kak
MpEeACTaBUTED MpeAeTbHbBIX OJIHOOCHOBHBIX
KapOOHOBBIX KucHOT. IIpeacraBieHue o  BBICHIUX
KapOOHOBBIX KUCIOTaX.

XuMHuuecKkue CBOWCTBAa (HA TpuUMepe  YKCYCHOM




KHCJIOTBI): pEaKIMu C MeTaJlaMHd, OCHOBHBIMHU
OKCHaaMH, OCHOBAHUAMU U COJIIMH KaK IIOATBCPKICHUC
CXO0ACTBA C HCOPraHMYCCKMMHU KHUCJIOTaAMHU. HpI/IMeHeHI/Ie
YKCYCHOU KHCJIOTBI.

24,

IIpakTnueckas padora Nel. CaoiicTBa yKCyCHOU
KHCJIOTHI

25.

Cnosxnble 3¢upsl. Peakuus stepuduxannu. CBolicTa u
MIPUMEHEHHE CIOXKHBIX 3(HUPOB.

26.

T'enemuueckas C6B43b Meofcdy opeanudecKumu
eewecmeamu. Pemenne PaCUYCTHBIX 3a/1a4.

27.

KontpoJubHas padora Ne2

Pazagea 4. buonoruyecku BaKHble OpraHuye

ckue BemecTtBa. ( 84.)

28.

XKupsl kak croxuele 3¢upbl. PacturenbHble U
JKUBOTHBIE JKHpbI, HX cocTtaB. (CBOHCTBa >XHUPOB
ruposn3 kupoB. [IpuMeHenue xupoB. Mbuia Kak coJid
BBICIIUX KapOOHOBBIX KHUCJIOT. MomImue CBOWCTBA
MBbLJIa.

29.

VYrnesoapl. Kmaccudukanust yriaeBomoB. Haxoxmenue
YIIeBOAOB B npupoje. buonoruueckas posib yrieBoIoB.
I'moko3a kak anpaerugocnupT. bposkeHue TiIroKO3bI.
Caxapo3a. [ uopoaus caxapo3soi.

JlaGopaTropHbiii onbIT N7

30.

Kpaxman u nemnono3a Kak OMOJIOTHYECKUE HOJUMEPHI.
XUMHUECKHE CBOMCTBAa Kpaxmajla U  ILEJUIIOJI03bI
(ruaponu3, KadyecTBEHHasl peaklus ¢ HoJ0M Ha Kpaxmall
U ee IpUMEHEHHe [uid OOHapyKeHHs KpaxMajga B
OpoAyKTax  nuTaHus).  IIpuMeHeHue  yrieBOJOB.
[TonsiTue 00 MCKYCCTBEHHBIX BOJIOKHAaX Ha NpUMepe
aleTaTHoro BoJiokHa JlaboparopHbiii onbiT Ne8,9

31.

IIpakTH4eckas padora Ne2 Pemenue
JKCIEPUMEHTAJIbHBIX  3aJa4  HAa  paclo3HAaBaHME
OpPraHMYECKUX BEILECTB

32.

AMUHOKHCIOTHI. CocraB n HOMCHKJIATYpa.




AMUHOKHUCIIOTBI ~ KaKk  aM(OTEepHbIE  OpPraHUYECKUe
coeqnuennsa. llemtmaHas  cBsA3b.  bmojormdeckoe
3HaueHUE O-aMHHOKUCIOT. OO0nacTh NPUMCHCHHS
AMHWHOKHCJIOT.

33. | benku xak mnpupomHbie Owmomosmmepbl. CoctaB
cTpoeHue OenkoB. bronornyeckue pyHKIMu OEIKOB.
34. | XuMuyeckue cBOMCTBa OEKOB: TUAPOIIN3, IeHATYypaltsl.

O6napyxeHue O€ITKOB TIpU TIOMOIIM KaueCTBEHHBIX
(mBetHbIX) peakiuid. [lpeBpamienuss OeIKOB THUIU B
OpraHus3Me.




