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IHosicHUTEILHAA 3aIUCKA

Pabouas mporpamma cocrtapieHa st paboTel mo yueonukam O. C.'abpuensina «Xumust. ba3zoBeiii ypoBenb» st 10, 11 kimaccos.
Pabouass mporpamma cpeaHero (moOJHOTr0) oOmiero oOpa3oBaHUs MO XMMHUHM COCTaBJIeHa Ha OCHOBe dDedepaibHOTO TOCyJapCTBEHHOTO
00pa3oBaTeNILHOTO CTaHJapTa o0IIero oopa3oBaHMs. B Heil Takke yYHTHIBAIOTCSI OCHOBHBIC HJCH TOJIOKEHUs [IporpaMmbl pa3BHTHS U
(opMupoBaHUs yHUBEPCAIBHBIX YUEOHBIX IEHCTBUHN JIJIsI CpeIHEro o0Iero oopa3oBaHMsl.

B paboueii mporpamMmme nmperycMOTPEHO pa3BUTHE BCEX OCHOBHBIX BHIOB ACATEIBHOCTH O0y4YaeMbIX, IPEJICTABICHHBIX B MPOrpaMmax
JUTsT HAYaJIbHOTO OOIIero M OCHOBHOIO oOmiero oOpazoBanwusi. OmQHAKO COJIEp)KaHUE JAHHOU padoueil mporpaMMmbl UMEEeT OCOOCHHOCTH,
00YyCIIOBJICHHBIC, BO-TIEPBBIX, IPEIIMETHBIM COJICPKaHUEM U, BO-BTOPBIX, IICUXOJIOTHYECKUMHU BO3PACTHBIMH OCOOCHHOCTSIMA 00yJYaeMBbIX.

[lpy wu3yyeHMM XUMHUH, TAE BEAYIIYIO pPOJb HUrpaeT IO3HABaTelIbHAas JIEATEIILPHOCTh, OCHOBHBIC BHIBl YYEOHOW AESITEIbHOCTH
00y4YaroIMXCcsl Ha YPOBHE YYEOHBIX JIEHCTBHUI BKIIOYAIOT YMEHUS XapaKTepHU30BaTh, OOBSCHATH, KIIAaCCU(PUIIMPOBATH, BIAJETh METOAaMHU
HAy4YHOT'O TIO3HAHUSI, TTIOJTHO U TOYHO BBIPAXKaTh CBOHM MBICIIH, apTyMEHTHUPOBATh CBOKO TOUKY 3pEHHUS, paboTaTh B TPYIIIE, IPEACTABISATh U
COo00IIaTh XUMHYECKYI0 MH(GOPMAIUIO B YCTHOW U TMCbMEHHOU popme u ap.

OnHOM M3 BaKHEUITUX 3a7ad OOyYCHHUsI B CPEJHEH IIKOJIE SIBIISIETCS MOATOTOBKA OOYYaOIIMXCS K OCOZHAHHOMY M OTBETCTBEHHOMY
BBIOOPY KU3HEHHOTO U mpodeccuoHanbHOro myTu. O0yvaroniuecs: JOIKHBI HAyYUThCSI CAMOCTOSITEILHO CTaBUTh LS U ONPENCIIsITh MyTH
WX JTOCTH)KEHUSI, MCIIOJIh30BaTh MPUOOPETCHHBIN B IIKOJIE ONBIT ACATEIBHOCTH B peajlbHON KU3HH, 32 paMKaMH y4eOHOTO TIpoIriecca.

CormacHo 00pa3oBaTeIbHOMY CTaHAAPTY IJIABHBIE 1eJIM CPETHEro 00IIero oOpa3oBaHus:

1) QopMupoBaHHE LEIOCTHOTO TIPEACTABICHUS] O MHPE, OCHOBAHHOTO Ha MPHUOOPETEHHBIX 3HAHUIX, YMEHHMSX M CIIOCO0ax
NesITeIbHOCTH;
2) TIpUOOpETEeHHE OIbITa Pa3HOOOPA3HOHN JIeSTEIbHOCTH, OTIBITA TTIO3HAHUS U CAMOTIO3HAHUS;
3) MNOArOTOBKA K OCYIIECTBJICHHIO OCO3HAHHOTO BBIOOpA MHAMBUIYAIBHON 00pa30oBaTEIbHON MM IPO(PEecCHOHaIbHON TPASKTOPHH.
Mecto npenmeTa B 6a3MCHOM y4eOHOM IIIaHe
CornacHo JeicTByOIIEMY B IIKOJIE yUeOHOMY IUIaHY U C yU4ETOM HAIllpaBJIEHHOCTH KJlacca, pabodasi MporpaMma npeycMaTpUBaeT CIIEIYIOLIE BApHUAHTEI
opranu3zaiuu mnporecca ooyyenus: B 10 u 11 knacce npeamnonaraercst ooyduenue B oobeme 68 yacos (o 34 yaca B 10 u 33 yaca B11 kmacce).

dakTonornyeckas 4acThb MPOrpaMMbl BKJIIOUAET CBEJICHUsI 00 OPraHMYECKHX BEIeCTBaxX. YUeOHBIN MaTepuan oToOpaH TakuM oOpa3oM, YTOOBI MOXKHO
ObUTI0 OOBSICHUTH Ha COBPEMEHHOM M JOCTYITHOM JUIS yJallUXCs YPOBHE TEOPETUYECKHE TOJI0KEHHUS, U3ydaeMble CBOICTBA BEIIECTB, XMMUYECKHE TPOLIECCHI,
IIPOTEKAIOIINE B OKPYKAIOIEM MHUPE.

N3ydyeHne opraHuuecKkoil XMMUM OCHOBAaHO Ha yueHUM A. M. ByTinepoBa 0 XUMHUYECKOM CTPOEHHUM BELIECTB. Y Ka3aHHbIE TEOPETUYECKUE OCHOBBI Kypca
MO3BOJISIOT YYalIUMCs OOBSACHATh CBOMCTBA M3y4aeMbIX BELECTB, a TaKXKe 0€30MacHO UCIOIb30BATh ITH BELIECTBA U MaTepHUaJIbl B OBITY, CEILCKOM XO3siCTBE
Y Ha IPOM3BOJICTBE.

B wu3ydyeHum Kkypca 3HaAuMTENbHAas POJb OTBOAUTCS XMMUYECKOMY SKCIEPUMEHTY: IPOBEICHHIO NPAKTUYECKUX PAOOT M J1IaOOPAaTOPHBIX OIIBITOB,
HECJIO’KHBIX SKCIIEPUMEHTOB U OMHUCAHUIO UX PE3YJIbTATOB; COOIIOICHUIO HOPM M MPABHJI MIOBEJCHUS B XUMUYECKUX JTa00paTOpHsX.

ITporpamma npegycmaTtpuBaeT (GOpMUPOBAHHUE y ydyalluXcsl 0OIeydeOHbIX YMEHUI M HaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB AEATEIBHOCTH M KIIFOYEBBIX
KOMIIETEHIIM. B 3TOM HampaBieHMHM MPHOPUTETaMHU Ui y4eOHOTO TpeaMera XUMHsS B CTaplled IIKOJe SIBISIOTCS: yMEHHE CaMOCTOSITEIbHO WU
MOTHUBHPOBAaHHO OpPraHMU30BBIBATH CBOK IO3HABATENBHYIO AEATENBHOCTh (OT MOCTAHOBKM LEJIU 10 MOJYYEHHMS M OLECHKH pe3ysbTaTa); HUCIOJIb30BaHHE



3JIEMEHTOB TPUYMHHO-CIECICTBEHHOTO M CTPYKTYPHO-(DYHKIIMOHAJILHOTO aHallM3a; HCCIEJA0BAaHME HECIIOKHBIX PpEAIbHBIX CBS3€H M 3aBHCHMOCTEH;
OTpe/IeNIEHUEe CYIIHOCTHBIX XapaKTEPUCTHK H3y4yaeMoro OOBEKTa; CAMOCTOSITENbHBIM BHIOOP KpPUTEpUEB Ui CPaBHEHHUS, COIOCTABIICHHUS, OLEHKH U
Kjaccu(ukanuu 0ObEKTOB; MOUCK HY)KHOM MH(pOpPMAaLIUKU 110 33JJaHHOH TeMe B MCTOYHHMKAX PAa3IMYHOTO THIIA; YMEHHE Pa3BepHYTO OOOCHOBBIBATH CYXKIACHUS,
JaBaTh OINpeAENICHUs, IPUBOAUTH J0KA3aTeNbCTBA; OOBSICHEHUE M3YUYEHHBIX TMOJIOKEHHM Ha CAaMOCTOATEIbHO MOJAOOPAHHBIX KOHKPETHBIX MpHMeEpax; ole-
HUBaHUE U KOPPEKTHPOBKA CBOETO MOBEACHUS B OKPYKAIOLIEH cpesie, BBIMOJHEHUE B IPAKTUUECKON AESITEIbHOCTH U IOBCEIHEBHOMN JKM3HHU dKOJIOTMYECKHUX
TpeOOBaHUIl; HCIOJNIb30BAaHWE  MYJIBTUMEIUIHBIX PECYpCOB U KOMIIBIOTEPHBIX TEXHOJOTUH s 00padOTKH, Mepeaayd, cucTeMaTH3aluu HHQOopMaIu,
co3laHust 0a3 JaHHBIX, IPE3EHTAIMN PE3YJIbTaTOB MMO3HABATEIBHOMN U MPAKTUYECKOH NeSTETbHOCTH.

1. [lnanupyemble pe3yJbTaThl 00y4eHHUsI BHINYCKHUKOB 32 KYPC XUMHUH
B pe3ynbrare u3ydeHus XMMUU Ha 6a30BOM YPOBHE YUEHHK JOJIKEH
3HATh/TIOHUMATh
POJIb XMMHMHU B €CTECTBO3HAHUH, €€ CBSI3b C JPYTUMU €CTECTBEHHBIMU HayKaMH, 3HAUCHHUE B )KM3HHU COBPEMEHHOT'O OOLIECTBA;
BaXHEUIIIME XMMUYECKHE MTOHATHUS: BEIIECTBO, XUMUUECKUH 2JIEMEHT, aTOM, MOJIEKYJ1a, MOH, PaJHKall, aJUIOTPONHS, HYKJIH/Ibl U U30TOIMbI, aTOMHBIE S-, -,
d-opOuranu, XuMHYECKasl CBA3b, IEKTPOOTPULIATEIBHOCTb, BAJICHTHOCTh, CTENIEHb OKUCIIEHUS, THOpuaN3anus opOuTaie, IpoCTPaHCTBEHHOE CTPOCHUE
MOJIEKYJI, MOJIb, MOJISIpHAs Macca, MOJIIPHBII 00BEM, BELIECTBA MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOCHHMS, MEXaHU3M PEaKIMH, YIJIepOIHBIN
CKeJleT, PyHKIMOHANbHAs TPYIa, TOMOJIOIHs, CTPYKTYPHasl M IPOCTPAHCTBEHHAs! H30MEPHsl, OCHOBHBIE TUIIbI PEAKLIUI B OPraHUYECKON XUMUM;
OCHOBHBIE TEOPUH XUMHHU: CTPOCHUSI OPTAaHMUECKUX COCTUHEHUH (BKIIOYAsi CTEPEOXUMHIO),
KJIacCU()UKALUIO 1 HOMEHKIIATYPy OPraHMYeCKUX COEUHEHUH;
MPUPOJHBIE UCTOYHHUKH YTIEBOJOPOIOB U CIIOCOOBI X MepepaboTKy;
BEIIECTBA W MaTepUaIbl, IIUPOKO HCMOIb3yeMble B IPAKTUKE: MHHEpaJbHbIC yTOOPEHHUS, MUHEpPAJIbHbIE M OPraHUYECKUEe KHUCJIOTHI, LIEJIOYH,
YIIA€BOAOPOABI, (DEHOJ, aHWJIUH, METAHOJ, 3TAHOJI, STHUJICHTIHNKOIb, TIUIEPHH, (GOpMalbAETH I, aleTalbAerH]l, alleTOH, TMII0K03a, caxapo3a, Kpaxmal,
KJIETYaTKa, aMUHOKUCIIOTBI, O€JIKH, UCKYCCTBEHHbIE BOJIOKHA, KAYUYKH, I1JIACTMACChI, AKHPBI, MbLIa U MOIOLIHME CPEJCTBA;
YMETh
Ha3bIBaTh: U3yUCHHBIEC BELIECTBA 10 «TPUBHATIBHON» U MEXITYHAPOJHON HOMEHKIIATYPE;
OTIPENIENIATh: BAJIEHTHOCTh U CTETIEHb OKUCJICHUS XUMHUECKUX AJIEMEHTOB, TUIl XUMHUUECKOH CBS3M, IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI, U30MEPhI U
TOMOJIOTH, NPUHAUIEAKHOCTh BEIIECTB K Pa3IMYHBIM KJIacCaM OPraHMYECKUX COCIUHEHMH, XapaKTep B3aUMHOIO BIHMSHHMS aTOMOB B MOJIEKYJIaX, THUIIBI
peakuuil B OpraHu4eCcKoOi XUMUH;
XapaKTepu30BaTh: CTPOEHUE U CBOMCTBA OPraHUYECKUX COETUHEHUH (YIIIEBOIOPOIOB, CIUPTOB, (DEHOJIOB, aJIbAEIHI0B U KETOHOB, KAPOOHOBBIX KUCIIOT,
aMHHOB, aMUHOKHCJIOT H YTJIEBO/IOB);
OOBSICHATB: PEAKLIMOHHONW CLIOCOOHOCTH OPraHUYECKUX COECAMHEHUH OT CTPOCHUS UX MOJIEKYJ;
BBINOJIHATh XMMUYECKUNA SKCIIEPUMEHT T10: PAclO3HABAHUIO BAKHEHIINX OPraHMYECKUX BEIIECTB; MOJTYYEHHIO KOHKPETHBIX BEIIECTB, OTHOCALIMXCS K
M3YYEHHBIM KJIacCaM COEIMHEHUH;
MIPOBOJIUTH: PACUETHI 10 YPABHEHUSIM pEaKIIuii;
OCYILLIECTBIIATh: CaMOCTOSITENbHbBII MOUCK XMMHYECKOM HMH(pOpMAalMU C HCIOJb30BAaHUEM DPA3JIMYHBIX HMCTOYHHUKOB; HCIOJIb30BATh KOMIIBIOTEPHBIE
TEXHOJIOTUH JUIst 00pabOTKH U Tiepeaun HH(POPMALIUU U €€ TIPEACTaBICHUS B pa3IMUHbIX (popmax.

HCIIOJIB30BaTh HpI/IO6peTeHHI>IC 3HAaHUA U YMCHUA B HpaKTH‘IeCKOfI JACATCIIBHOCTH U HOBCG)IHCBHOﬁ KHU3HU JJIA:

IMOHHUMAaHU TJI00aIbHBIX HpOGJ’IGM, CTOAIIUX IMEPCa YCTTOBCYCCTBOM: SKOJIOTMYCCKUX, SHCPICTHICCKUX U ChIPHCBLIX;

2. OOBSICHEHHS] XUMUYECKHUX SBICHU, MPOUCXOIAIINX B IPUPOJIE, OBITY M Ha IPOU3BOJICTBE;



HKOJIOTUYECKU TPAMOTHOT'O TIOBEICHUS B OKPYKAIOLIEH cpene;

OLICHKH BIMSHUS XMMUYECKOTO 3arpsi3HEHHSI OKPY KafoIel Cpe/ibl Ha OpraHu3M 4elloBEeKa U APYTHe KUBBIC OPTraHU3MBI;
6e3omacHoil paboTHI C BeliecTBaMH B Ja00paTOpHHU, OBITY M Ha POU3BOICTBE;

OIIPEAEICHUS BO3MOXXHOCTH TMPOTEKAHNS XUMUIECKUX NPEBPAIICHUH B PAa3INYHBIX YCIOBUSAX U OLEHKU MX ITOCIIECICTBUH;
pacro3HaBaHMs U UISHTH(PUKAIINN BaKHEHIINX BEIIECTB U MaTEPUAIIOB;

KPUTHUYECKOH OIIEHKH JOCTOBEPHOCTH XUMHUYECKOH MH(OpMAINH, TOCTYNAIONICH U3 PAa3INYHBIX HCTOYHUKOB.

XN RW

2. Conep:xaHmne TeM y4eOHOI0 Kypca
Xumus 10 kiaace

Tema 1. BBenenne. Teopusi cTpoeHHs1 OpraHM4YecKHX COeTUHEHHI

[Ipenmer opraHmyeckoil XuMHUHU. MeECTO M 3HAYEHHE OPraHMYeCKOM XHMHHM B CHCTEME E€CTECTBEHHBIX HayK. Teopus CTpPOCHHS OPraHMYECKHX
coequHeHuni. BanenTHOCTE. XuMHueckoe cTpoeHre. OCHOBHBIE MIOJI0KEHUS TEOPUHU CTPOCHUS OPraHMYECKUX COeqUHEHUN. Mi3oMepust 1 n3oMepsl.

Tema 2. YriieBog0poabl U UX NPUPOJAHbIE HCTOYHUKH

Anxansl. [IpupoaHslii ras, ero cocraB, IpUMEHEHUE KaK HCTOUHUKA SHEPTUU U XUMUYECKOIO ChIPBSI.

['omosiornyeckuil psn MpenenbHbIX YIIIEBOAOPOAOB. M3oMepus M HOMEHKJATypa ajdkaHOB. MeTaH W 3TaH Kak MpEeICTaBUTENM ajikaHOB. CBoOMCTBa
(ropeHue, peakiuy 3aMeLEeHMs, IUPOu3, Aeruapuposanue). [Ipumenenue.

AnkeHbl. DTUIIEH KakK MpeACTaBUTENb alKeHOB. [loyueHune 3TUIeHa MPOMBINUIEHHOCTH (JETUAPUPOBAHME 3TaHA) M B J1aOOpAaTOpUM (AeTHapaTalus
stanona). CBoiicTBa (ropenue, OpoMHpOBaHWE, THIpATalys, NOJIMMEpH3alusi, okucieHue pactBopoM KMnOs) u mpumenHenue stwieHa. [lomudTuieH.
OCHOBHBIE NIOHATUSA XUMHUH BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN. Peakuu nonmMepusanuy.

Juensl. byranuen W W30MpeH Kak MNPEACTAaBUTENN [IUEHOB. Peaknuu MNpUCOETUHEHHS C YYacTHEM COMNPSDKEHHBIX JUEHOB (OpoMupOBaHHE,
nonmmmepu3anus). HaTypanbHblil 1 CHHTETHUECKUI Kayuyku. Pe3una.

ANKUHBI. AIIETUIICH KaK MPeJCTaBUTeNb aakuHOB. [lomyueHue aneruieHa KapOMaHBIM U METaHOBBIM criocobamu. CBoiicTBa (ropenue, OpoMUpoOBaHHUE,
TUJpaTalys, TPUMEpU3alus) U IPUMEHEHHE alleTUIICHA.

Apensl. ben3oun kak npeacraButelns apeHoB. CBoiicTBa 6eH301a (TopeHre, HUTPOBaHUE, OPOMHUPOBAHUE) U €T0 TPUMEHEHHE.

Hedtp u ctoco6s! ee nmepepadotku. CoctaB HedTH. [lepepaboTka HEDTH: TEpErOHKa M KPEKUHT.

OcHoOBHbIe TMOHATHA: AJIKaHbBI, AJKEHbI, aKaJHCHbI, aJKUHBI, apeHbl, 00mue (HOopMysbl, XUMUYECKHE CBOMCTBA YIJIEBOAOPOJIOB, HOMEHKIATYpA,
HOJIMMEPBI, KaydyKH, pe31Ha, S00HUT, NeperoHka HeTu u €€ NPOayKThI, J€TOHALMOHHAS YyCTOWYMBOCTh U OKTAHOBOE YUCIIO.

JlaGopaTopHble onbIThl. 3roToBineHne Moneneld MOJIEKYJ OpraHMYecKUX coeauHeHuil. O3HakomiieHue ckojuiekuued «HedTh M mpoaykTsl eé
nepepadboTKM.

JdemoncTpanun. Ilomyuenue sTuieHa peaknMed AeruapaTaliMd 3TaHOJA WIM JAENOJIMMEpH3alueil noaudTuiaeHa. ['opeHue stuieHa. OTHoLIEHHE
ATUJICHa, O€H30J1a K pacTBOPY NIEpMaHTaHaTa Kajaus 1 OpOMHO BoJE.

Tema 3. Kuciiopoacoaepxaiue opraHu4ecKue COeJHHEHUS U X IPUPOAHbIE HCTOYHUKH

Crnuptel. MeTaHON M 3TaHOJ KaK IPEJCTABUTENM MpPEAENbHBIX OAHOATOMHBIX CHUPTOB. CBOMCTBAa 3TaHOJAa (TOpEHHE, OKUCIEHHE B aJbJAETH[,
neruaparanus). [lonyuenue (rugparanueii TUiIeHa) M IPUMEHEHUE dTaHoja. [ TMIlepuH Kak IpeIcTaBUTENIb MHOITOATOMHBIX CIUPTOB. KauecTBeHHas peakuus
Ha MHOT0AaTOMHbIE CIUPTHL. [IpuMeHeHne rmnepusa.



@enoin. Ilomydyenue ¢enona m3 kameHHoro yris. KameHHBIH yroiab M ero mucmosb3oBaHue. KokcoBaHHE KaMEHHOTO YIS, Ba)KHEHIIUE MPOIYKTHI
KOKCOXHMHYECKOTO TIPOM3BOJICTBA. B3anMHOE BIHMsIHHE aTOMOB B MOJIEKYyJe peHoJa (B3auMOACHCTBIE ¢ OPOMHOM BOJION M THApOKCHI0M HaTpusl). [Tomyuenue
U IpUMEHEHue (eHoa.

Anbaeruabl. DopManbAeTua U alleTalbAerHl Kak IpeacTaBuTeNn anbaeruaoB. CBoHCTBa (peakius OKUCICHUS B KUCIOTY U BOCCTAHOBIJICHUS B CIIUPT,
peakius MONMMKOHJeHcaru ¢opManbpaeruaa ¢ ¢enomnom). I[lomydeHne (OKHCIEHHEM CHOUPTOB) M MPUMEHEHHE (QOpMalbIerua W areTalbJeTHaa.
®enonodopmanbaeruaHble MI1aCTMACCHL

KapOoHoBbIE KHCTOTBI. YKCYCHasi KHCJIOTa KaK MPEICTaBUTENb MPEAeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. CBOWCTBA YKCYCHON KHCIIOTHI
(B3auMoelicTBYE C METAJUIaMU, OKCHIAMU METAJIJIOB, THAPOKCUAAMH METAJJIOB U COJIIMU; peakuus atepudukanun). [lpumeneHne ykCycHOH KUCTIOTHI.

Crnosxxubie 3¢upsl U Kupbl. CokHbIe YQUPBI KaK MPOIYKTHl B3AUMOACUCTBUS KUCIOT CO CIUPTAMU. 3HAYCHHUE CIIOKHBIX 3(DUPOB B PUPOJIC U KUZHU
yenoBeKa. JKUpbl Kak CIOXKHbIE 3(DUPHI TIUIEPUHA U KUPHBIX KapOOHOBBIX KUCIOT. PacTuTeNbHbBIE U KUBOTHBIE KUPBL, KX COCTaB. [ MIPOIN3 WM OMBUIEHUE
*upoB. Mbuta. [IpuMeHeHue )KUpOB.

VYrnesonsl. [lonsitue 06 yrineBogax. ['roko3a kak mpeacTaBUTeNb MOHOCaXapuaoB. [IoHsITHE 0 MTBOWCTBEHHOW (PYHKITMU OPTaHUYECKOTO COSAMHEHUS Ha
MIpUMEpE CBOMCTB IIIOKO3bI KaK allbJIETHAa 1 MHOTOaTOMHOTO CIIUPTa — allbJIerHA0CUpTa. bposkeHne riaoko3bl. 3HaUYeHUE U IPUMEHEHUE T1oKo3bl. Caxaposa
KakK MpeAcTaBUTeNb AucaxapuaoB. Kpaxman u nemnono3a Kak MpeacTaBuTeNy nojaucaxapuaoB. CpaBHEHHE UX CBOWCTB M OHojorudeckast poib. [Ipumenenue
ATUX MOJUCAXAPUJIOB.

OcHoBHbIE NOHATHUS: CIIUPTHI, (PEHOIBI, ANbIETHIBI U KETOHBI, KAPOOHOBBIE KUCIIOTHI, TPOCTHIE U CIOXKHBIE 3(PUPHI, )KUPBI, YTIIEBOABI, TUCAXaPUIbI U
noncaxapusl, GQyHKIIMOHATIBHBIC TPYIINa, KadeCTBEHHAs peakius. BogopoaHas cBsa3b. KokcoxuMmuueckoe mpou3BOACTBO.

JdemoncTpannu. OkucieHnue cnupra B anpaerull. KauectBenHas peakiiusi Ha MHOroaToMHble ciupThl. Komekuus «KameHHbI yronsy». KauecTBeHHBIE
peakiuu Ha GeHon. Peakius «cepeOpsiHOTO 3epKaiay alnbIeTHI0B U TIIOKO3bl. OKHCIEHUE albJICTHIOB U TIIOKO3bI B KUCIOTHI C TTIOMOIIBIO THAPOKCUAA MEIU
(IT). KauecTBeHHast peakius Ha Kpaxmai. KoJIeKys HCKyCCTBEHHBIX BOJIOKOH M M3/CIUNA U3 HUX.

JlabopaTopHusblie onbIThl. CBolicTBa 3TMIOBOrO cnuprta. CBoiicTBa raunepuHa. CBoiicTBa yKCyCHOM KUCIOTBI. CBOMCTBA kUpoB. CBOMCTBA TIIFOKO3BI.
CaoiicTBa Kpaxmaia.

IIpakTnyeckas padora Nel. Pemenne skcriepuMEHTaIbHBIX 33124 10 UACHTU(PHUKAIIMA OPTaHUUYECKUX COCTUHEHUH.

Tema 4. A3oTcoaep:xamue coeJUHEHUs

AMuHBI. MeTHIIaMUH KakK MPeICTaBUTENh alru(aTHieCKuX aMHHOB M aHWJIMH — Kak apoMaTrdeckux. OCHOBHOCTh aMUHOB B CPaBHEHHH C OCHOBHBIMU
CBOIMCTBaMH aMMHaKa. AHUJIMH U €r0 CBOMCTBA (B3aMMOJICUCTBHE C COJSTHOM KHUCIOTONM UM OpoMHO# Bojoi). [lomyuenne anmnuna o peakiuu H.H. 3ununa.
IIpuMeHeHne aHUIMHA.

AMUHOKUCIOTHL. ['MMIIMH M ajaHWUH Kak MPeJCTAaBUTENM MNPUPOAHBIX aMHUHOKUCIOT. CBONCTBA aMHMHOKHCIOT Kak aM(pOTEpPHBIX OPraHUYECKUX
COCIMHEHMH (B3aUMOJICHCTBUE CO HIENOYaMH U KucioTamu). OOpa3oBaHUEe MOJUIENTHAOB. AMUHOKAIIPOHOBAST KUCIOTa KaK MPEICTaBUTENh CHHTETHUECKUX
aMUHOKHCIIOT. [IoHATHE O CHUHTETHYECKHX BOJIOKHAX HA IPUMEPE KaIllpOHA.

benku. benku xak nmomunentunabl. CTpykTypa OenkoBbix Molekynl. CBoiicTBa 0einkoB (TOpeHHe, TUAPOIN3, IBETHBIE peakiuu). bruojgorudeckas pob
OEeIKOB.

HyxneunoBbie kuciaotel. HyknenHoBble KUCIOThl Kak noiauHykiaeotuasl. Ctpoenune Hykineoruna. PHK u JIHK B cpaBHenun. X posb B XpaHEHUH U
nepenaye HacjaeICTBEHHON nHpopManuu.

I'enernueckas CBsA3b MEXKIY KJIACCAMU OPTAaHUYECKUX COeTMHEHUN. [[OHATHE O TEHETUYECKOM CBA3U U TEHETUYECKUX PAIaX.

OcHoBHbIE IOHATHSA: AMUHBI, AaHWIWH, aMUHOKHUCIIOTHI, O€JIKU M HYKJICMHOBBIE KUCJIOTHI, UX OMOoJorndecKast pyHKIIHSL.



JemoncTpanun. B3anmoseiicTBre aMMuaka v aHUJIMHA C COJITHOM KUCIOTON. Peakiins aHuirHa ¢ OpoMHON BOoo. PacTBopeHme u ocakaeHre OSIKOB.
[{BeTHBIC peakuu OEIKOB: KCAHTONPOTEHMHOBAsI U OmypeToBas. Moaens mosekynsl JIHK. Tlepexoapl: aTaHOT — 3TUIEH — STUJICHTIIUKOIb — STUJICHTJIMKOJISAT
Menu (I1); aTaHON — 3TaHANB — 3TAHOBAS KUCTIOTA.

JlabopaTopHblie onbIThl. CBOHCTBA OCIKOB.

Tema 4. XumMus 4 )KU3Hb

®epmenTel. DepMeHTHl Kak OMOJOTHYECKHE KaTamu3aTopbl OenkoBor mpuposasl. [lorstue o pH cpeapl. OCOOEHHOCTH CTPOCHHST M CBOMCTB
(ceneKkTUBHOCTh M 3(PPEKTUBHOCTh, 3aBUCUMOCTH NEUCTBUS OT TemrepaTypsl U pH cpeasl pacTtBopa) (EepMEHTOB MO CpPaBHEHUIO C HEOPTaHUYECKHUMU
Katajgu3aropaMu. Poib pepMeHTOB B JKHU3HENEATEIbHOCTH )KUBBIX OPraHU3MOB U MPOU3BOCTBE.

Buramunbl. [lonstTne o BuTamuHax. Buabl BuTaMuHHOW HemoctatodHocTu. Kiaccubukanus ButamuHOB. Butamun C Kak MpeacTaBUTENb
BOJIOPACTBOPUMBIX BUTAMUHOB U BUTAMHUH A Kak IIPEACTABUTEND )KUPOPACTBOPUMBIX BUTAMUHOB.

l'opmonbl. IloHsiTHE O TOpMOHAaX Kak OWOJIOrMYECKHM AKTUBHBIX BEIIECTBAX, BBIMOTHSIONUX SHIOKPUHHYIO PETYJSIUI0 JKU3HEIESTEIbHOCTH
opranu3MoB. Bakueiinine cBoOHCTBa TOPMOHOB: BBICOKas (PM3HOJIOTHMYECKas aKTUBHOCTb, JAMCTAHIIMOHHOE JEWUCTBUE, ObICTpOE pa3pylleHHE B TKaHSX.
OTtnenbHBIC IPEICTABUTEIM TOPMOHOB: MHCYIUH U anpeHanud. [Ipodunaktruka caxapHoro auaderta.

JlexapctBa. JIekapcTBeHHAss XUMHUSL: OT ATPOXUMHHU U (hapMaKOTEepanuu 10 XUMHOTEepanuu. AHTUOMOTHKHU U TUCOAKTEPUO3.

HapkoTtuueckue Bemectsa. Hapkomanus, 6opb0a ¢ Heil u mpoQuiakTHKa.

[Tnactmaccel 1 BosiokHa. [lommmepusanusi U TOJUKOHACHCALMSA KaK CIIOCOOBI MMOJIYYEHUS CHUHTETHMUYECKHUX BBICOKOMOJEKYISPHBIX COEIUHEHHH.
[TonyyeHnue UCKYCCTBEHHBIX BBICOKOMOJIEKYJISIPHBIX coeMHeHU. CTpOCHHE MOIMMEPOB: JIMHEMHOE, TPOCTPAHCTBEHHOE, ceTuaroe. [loHsaTue o miuactmaccax.
TepMormiacTH4HbIE U TEPMOPEAKTUBHBIE MOaUMepbl. OTAeIbHbIE MPEACTABUTENN CUHTETHUECKUX M MCKYCCTBEHHBIX MOJUMEPOB: (heHoI0popMaibIeruIHbIe
CMOJIBI, TOJIUBUHUIIXJIOPU, TE(DIIOH, HEILTYIOUI.

OcHoBHbIEe MOHATHSA: (HEPMEHTHI, BATAMHHBI, TOPMOHBI, JIEKAPCTBA, MOJIUMEPHI, IIIACTMACCHI, BOJIOKHA.

JlaGopaTopHsblie onbIThl. O3HAKOMIIEHHE C 00pa3llaMy TIACTMACC, BOJIOKOH U KayIyKOB.

IpakTnyeckas padora Ne2. PacriozHaBaHHME MJIaCTMACC U BOJIOKOH.

11 kaace

Tema 1. Crpoenne BellecTBa
OcCHOBHBIE CBEJCHUS O CTPOEHHUU aroma. Sapo: MPOTOHBI W HEUTPOHBI. M30TOmBl. DIEKTPOHBI. DIJIEKTPOHHAs 000JI0YKa. DHEPTeTHUUECKHH YPOBEHb.
OCOOEHHOCTH CTPOCHMS 3JEKTPOHHBIX 000JIOUEK aTOMOB 3JIEMEHTOB 4-r0 M 5-rO MepuonoB nepuoanveckoit cucremsl J[. M. MenneneeBa (mepexoaHbIX
anemeHToB). [loHsATHE 00 OpOUTANIAX. S- U P-OpOUTAIH. DIEKTPOHHBIE KOHPUTYpAIIMH aTOMOB XUMHUYECKUX 3eMeHTOoB. [lepuonnueckuit 3akon J[. V1. Menne-
JieeBa B cBeTe yueHus o crpoeHuu aroma. Otkpeitue [. . MenaeneeBsiM nepuoanueckoro 3akoHa. [lepuoauueckas cucteMa XxumMudeckux snemenTon Jl. U.
MenzeneeBa — rpaduueckoe OTOOpakeHHE NMEePUOIUYECKOro 3akoHa. PU3MYECKUI CMBICT MOPSIKOBOIO HOMEpa 3JeMEeHTa, HOMepa Iepuoja U Homepa
rpynmnbl. BanentHsle 3ekTpoHbl. [IpUunMHBI U3MEHEHHsS CBOWCTB 3JEMEHTOB B MepHoJax M rpynmnax (riaBHeIX noarpymmax). [lomoxkenue Bomopoaa B
MEPUOINYECKON cUcTEME. 3HAUEHNE MTEPUOJUYECKOTO 3aKOHA U MEPUOINYECKON CUCTEMbl XUMHUeCcKuX anemMeHToB [[. 1. Menzaeneea st pa3BUTUS HAyKH U
MMOHUMAaHHUS XUMUYECKON KapTUHBI MUpa.

WNonnas xumuyeckasi cBa3b. Katuonsl u anuonsl. Knaccudukanus monoB. MoHHble kpucTauinyeckue pemeTkd. CBOWCTBa BELIECTB C 3TUM THUIIOM
KPUCTAJUTMYECKUX pelieTok. KoBaneHTHass XuMUYecKast CBsI3b. DJIEKTPOOTPULIATEIbHOCTD. [loNsipHas u HenossipHasi KoBajJeHTHBIE cBsi3U. JJunonb. [lonspHOCT
CBS3M U TMOJISIPHOCTH MOJEeKyNlbl. OOMEHHBIH W JOHOPHO-AaKLENTOPHBIM MeXaHM3Mbl OOpa30BaHMS KOBAJCHTHON CBA3M. MomeKylnspHble M aTOMHbBIE
KpUCTaJTU4eckue pemeTku. CBOWCTBA BEIIECTB C TUMU THUNAMHU KPUCTAUTMUECKHUX pelIeToK. MeTammmueckas XxuMudeckasi cBsi3b. OCOOEHHOCTH CTPOCHUS



aTOMOB MeTaJlJIoB. MeTanmnuueckass XMMUUYECKasl CB3b M METAJUIMUECKas KpucTajuimdeckas penierka. CBoicTBa BELIECTB C 3TUM TUIIOM CBs3U. BomopoaHas
XUMHUYECKas CBsI3b. MEXMONEKysIpHAasi U BHYTPUMOJIEKYJIIpHasi BOJIOPOAHAS CBsI3b. 3HAUEHUE BOJAOPOAHOMN CBSA3H JJISl OpraHU3aIMK CTPYKTYP OHOMOIUMEPOB.
[Tonnmepsl. [lnacTmacchl: TepMOILIACTBl M PEAKTOIUIACTBI, UX NPEACTaBUTENNM M IpHUMEHeHue. BoiokHa: nmpuponHble (pacTUTENbHbIE U YKUBOTHBIE) U
XUMHUYECKHE (MCKYCCTBEHHBIE U CUHTETUYECKHUE), UX MPEICTaBUTENN U MpUMeHeHue. ['a3000pa3Hoe cocTosiHIE BellecTBa. TpU arperaTHbIX COCTOSIHUS BOBI.
OcobeHHOCTH CTpOEHHUsI Ta30B. MosApHBI 00beM Ta3000pa3HbIX BemiecTB. lIpumepbl ra3o00pa3HBIX NPUPOAHBIX CMECEd: BO3AYX, HPUPOIHBIN ras.
3arpsisHeHue arMmocdepbl (KHCIOTHBIE IOXKIW, MApHUKOBBIA 3dekT) u 6oppdba ¢ HuM. IIpemcraBurenu ra3000pa3HBIX BEHIECTB: BOJOPOJ, KHCIOPO,
YIJIEKUCIBIA Ta3, aMMHUakK, 3TWieH. VX monyueHue, cobupanue u pacrnosHaBanue. JKuakoe coctosHue BemiectBa. Boga. [lorpebnenue Boasl B ObITY U Ha
pou3BoJIcTBE. JKeCcTKOCTh BOMIBI U CIIOCOOBI ee ycTpaHeHHs. MUHepanbHbIE BOJbI, UX HUCIOJIB30BaHUE B CTOJOBBIX U Je4eOHBIX HeisX. Kuakue KpucTamibl U
ux npumeHenue. TBEppoe cocTosHue BemiecTBa. AMOpQHBIE TBEp/ble BEUIECTBA B MPUPOAE U B KU3HHM UEIOBEKa, UX 3HaueHHEe M npuMmeHeHue. Kpuc-
TaJUIMYecKoe cTpoeHue BemiecTBa. JlucnepcHsie cucteMbl. [loHsTHE 0 AucniepcHbIX cucteMax. JlucnepcHas ¢asa u aucnepcuoHHas cpena. Kimaccudukanus
JHMCTIEPCHBIX CHCTEM B 3aBUCHUMOCTHU OT arperaTHOr0 COCTOSIHUS AMCIIEPCHON Cpebl U TUCTIEPCHOHHOM (a3bl. I'pyboancnepcHbie CUCTEMBL: SMYJIbCHUHU, CYCIICH-
3UH, a’p030Jid. TOHKOAUCTIEPCHBIE CUCTEMBI: Telu U 30ii. CocTaB BellecTBAa M cMeceidl. BemiecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. IloHATHE «107s9» U €€ Pa3sHOBUAHOCTU: MAaccoBas (JIOJs AJIIEMEHTOB B COEAMHEHHH, N0 KOMIIOHEHTa B CMECH — J0JIi
MpUMeCcEeH, A0Sl paCTBOPEHHOTO BEIIECTBA B pacTBOPE) U 00beMHast. Jl0J1s BbIX0/1a IPOAYKTa PEaKUu OT TEOPETUUECKH BO3ZMOXKHOTO.
Jemonctpanun. Pasnuunpie GopMbl IEpHOANYECKON cUCTEMBI XuMUdeckux snemMeHToB J[. Y. Menaeneea. Mojenb KpUCTATUYECKONH PEIICTKH XJIOpUIA
Hatpusi. OOpasibl MUHEPATIOB ¢ MOHHOW KPUCTAUIMUECKOW PEIIeTKOM: KalbllUTa, TaauTa. MoAen KPUCTAUTMYECKUX PEIIETOK «CyXOro Jibna» (Wiu Hoja),
anMasa, rpaguta (wm kBapua). Moaens monekynasl JJHK. OOGpasusl minactmace (¢peHonopopmanbiaeruiHble, MONIUYpeTaH, MOJIUITHIICH, HMOJUIIPOIUIIEH,
MOJIMBUHUJIXJIOPUA) U u3fenust u3 HuX. OOpasubl BOJOKOH (LIEPCTh, IIENK, aleTaTHOE BOJIOKHO, KalpoH, JIABCaH, HEWJIOH) U u3aenus u3 Hux. OO0pasibl
HEOPraHMYECKUX MOJMMEPOB (cepa IUIacTUYecKasi, KBapll, OKCHJ ATIOMUHUS, MPUPOJHBIC ATIOMOCHIMKATH). Mozenb MoJsipHOro oObema raszoB. Tpu
arperaTtHeIX cOcTOSTHUS BOJbl. OOpa3Iibl HAKUIIK B YailHUKE M TpyOax LEHTpallbHOTO oTomieHus. JKecTkocTh BOAbI U criocoObl ee ycTpaHeHus. [Ipubopsl Ha
KUIKUX KpucTaimax. OOpasubl pa3luYHbIX IUCIEPCHBIX CHCTEM: SMYIbCHH, CyCleH3UH, a’posoieid, reneir u 3omneil. Koarymsuusa. Cunepesuc. Dddekr
Tunnans.

JlabopaTopHsbie onbIThl. 1. OnucaHue CBOMCTB HEKOTOPBIX BEIIECTB HAa OCHOBE TUIA KPUCTAUIMYECKOW pemeTku. 2. O3HaKOMIIEHHE C KOJUIEKLHEH
noauMepoB. 3. XKecTKOCTh BOJIbI. Y MEHBIIIEHUE KECTKOCTH BOJIbI. 4. O3HAKOMIIEHUE ¢ MUHEPAIBHBIMU BOJIaMU. 5. O3HaKOMJIEHUE C TUCIEPCHBIMU CUCTEMaMHU.

IIpakTuuyeckas padora Ne 1. [lonydyenue, coOupanue u pacro3HaBaHUE Ta30B.

Tema 2. XumMnuyeckune peakuuu

Peakiuu, unymme 6e3 W3MEHEHHs COCTaBa BELIECTB. AJUIOTPOIUS U aJUIOTPOIHbIE BUAOM3MEHEeHUs. [IpHunHbI aitoTponuy Ha pUMepe MOoAU(pHUKaInni
Kucinopona, yriepoga u gochopa. O30H, ero O6uosorudeckas poib. M3omepsl n mzomepus. Peakuuu, uaymue ¢ u3MEeHEHHEM cOCTaBa BellecTB. Peakiuu
COCJMHEHUS, Pa3JIOKEHUs, 3aMEIIeHUs 1 OOMeHa B HEOPraHMYeCKOW M OpraHuyeckoi XuMuu. Peakuuum 5k30- M sHIOTepMHUYeckHe. TeroBoil 3ddexT
XMMHYECKON pEeAKIUM U TEPMOXUMHUECKUE ypaBHEHHUs. Peakunn ropeHusi, Kak YaCTHBIN CIydaid 3K30TEPMUYECKUX peakiui. CKOpOCTh XUMUYECKOU PEAKIIUH.
CKOpOCTh XMMHUYECKON peaklMK. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIMU OT IPUPO/Ibl pEarnpyoIUX BEIIECTB, KOHIEHTPALMHU, TEMIIEPATYpbl, IUIOIIAIN
MOBEPXHOCTH CONPUKOCHOBEHHS M Karaiu3aTopa. Peakuuu romo- u rereporeHHsle. [loHsTre o karanuse u katanuzaropax. @epMeHThl Kak OMOJIOTHYECKUe
KaTaJln3aTopbl, 0COOEHHOCTH MX (yHKIMOHHpoBaHUs. OOpaTuMOCTh XMMUYECKUX peakuuii. HeoOpatumele u oOpaTtumble XuMudeckue peakuuu. CocrosiHue
XUMHUYECKOTO paBHOBECHS JIJIs1 00paTUMbIX XUMUYECKUX peakiuuid. CriocoObl CMEIeH!s] XUMHUUECKOT0 paBHOBECHS Ha MpUMeEpe cuHTe3a amMmuaka. [lonstue o0
OCHOBHBIX HayyHbIX NPUHLUIAX I[POU3BOJCTBA Ha MPUMEPE CUHTE3a aMMHMaKa WIM CEpHOM KUCIOTHL. Ponb BoAbl B XMMHMUYECKON peakuuu. MctuHHBIE
pacTtBopsl. PacTBoprMOCTh U Kilaccu(UKalys BEHIECTB MO0 3TOMY MPHU3HAKY: PaCTBOPUMbBIE, MaIOPACTBOPUMBIE M HEPACTBOPUMBIE BEIIECTBA. DIEKTPOIUTHI U
HERJIEKTPOJIUTHL. DJIEKTPOIUTHYECKas auccounanus. KuciaoTel, OCHOBaHUS U COJU C TOYKHU 3PEHHS TEOPUHU DIIEKTPOJIMTUYECKON AUCCOLUALMN. XUMHUYECKUE



CBOMCTBAa BOJbI: B3aUMOJICHCTBHE C METAJUIAMH, OCHOBHBIMH W KHCIOTHBIMH OKCHJaMH, DPA3JIOKECHHE M OOpa3oBaHHWE KPUCTAIIOTHApATOB. Peakim
TUApPATAlMA B OPTraHUYECKOW XUMUHU. ['MApOnHM3 OopraHWYecKHX M HEOPraHMYEeCKHuX coenuHeHwil. HeoOpaTumeiii rumponms. OOpaTUMbIA THAPOIU3 COJICH.
['uaponu3 opraHUYECKUX COEIMHEHHM M €ro MPakTUYECKOE 3HAY€HUE JUIs MOJYYeHHs TUIIPOJIM3HOTO CHOUpPTA U MbUIa. buonormdeckas pojib THAPOIU3A B
IUIACTUYECKOM M DHEPreTUYECKOM OOMEHE BEIIECTB M 3HEpPIruu B KieTke. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. CTenenb okuciaeHus. OnpezeneHue
CTENeHN OKucieHus 1no Qopmyne coenuHeHus. [loHsaTHe 00 OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX peakuusx. OKUCIEHHE U BOCCTAHOBJIECHUE, OKUCIUTENIb U
BOCCTAHOBUTENb. DJIEKTPOJIM3. DJIEKTPOJIN3 KaK OKHMCIHUTEIbHO-BOCCTAHOBUTENBHBIA MPOLECC. DIEKTPOJIM3 PACIUIABOB M PACTBOPOB HA MPUMEPE XJIOPUAA
HaTpus. [IpakTHueckoe NpUMEHEHHUE IEKTPOIN3a. DNEKTPOIUTUIECKOE [TOJIYyUEHNE AITIOMUHMSL.

demonctpauuu. [Ipepamenue kpacHoro ¢ochopa B 6ensbiit. O30HaTOp. MOaenn Monekynn H-OyTaHa v n300yTaHa. 3aBUCHUMOCTh CKOPOCTH PEAKIUU OT
MPUPOJIbI BEILIECTB HAa NPHUMEPE B3aUMOJCHUCTBHS PACTBOPOB PA3JIMYHBIX KHUCIOT OJIMHAKOBOM KOHIEHTpAIMM C OJMHAKOBBIMU TpaHyJaMu ILHHKAa U
B3aUMOJICHCTBHUS OJMHAKOBBIX KYCOUKOB Pa3HBbIX METAJUIOB (MarHus, IMHKA, JKeJIe3a) C COJITHOW KUCIOTOH. B3aumoaeicTBue pacTBOPOB CEPHOIM KHUCIIOTHI C
pacTBopamMu THOCYNb(aTa HATPUS PA3TUYHON KOHIEHTPALMKM M TeMIeparypbl. Molenb KUISIIEro cios. Pa3noxeHue mepokcuia BOAOPOJA C MOMOIIBIO
katanmzaTopa (okcuaa mapranna (IV)) u kaTamassel ceIporo Msca u cbiporo kaprodens. [IpuMmepbl HEOOpPAaTUMBIX pPeaKIuid, UAYIIUX ¢ 00pa30BaHUEM OCaJKa,
rasa wiu Bozbl. BzaumoneiictBue nmutus u Hatpus ¢ Boaoil. Ilomydenue oxcuna docdopa (V) u pacTBopeHHE €ro B BOJIE; UCTIBITAHNE MOJyYEHHOTO PacTBOpa
nakMycoM. OOpa3ibl KpuCTaIIOTUApPaTOB. VcnbITaHHEe pPacTBOPOB 3JIEKTPOJIUTOB M HEDJIEKTPOJIUTOB Ha MPEAMET AMCCOLUAIUU. 3aBUCUMOCTH CTETEHU
ANEKTPOIIUTUIECKOM TUCCOLMALINN YKCYCHOM KHUCIIOTHI OT pa3daBiieHus: pacTBopa. [ uaponus kapbuna xansius. ['uaponns kapOoHATOB MIEIIOYHBIX METANIOB U
HutpatoB 1uHKa win cBuHIA (I1). I[Tomyuenue mpuia. [Ipocreiimme OKUCIUTETEHO-BOCCTAHOBUTEIBHBIC PEAKIIMH: B3aMMOICHCTBHUE IIMHKA C COJISTHON KUCIOTOM
U Kenesa ¢ pacTBopoM cynbdara meau (11). Monens snekrponuzepa. Moienb 3J1eKTPOIU3HON BaHHBI IS TIOJTYYESHUS AFOMUHUS.

JlaGopaTropHbie onbIThL. 6. Peakius 3aMelieHns MeIM KEJIe30M B pacTBOpe MeAHOTo Kymopoca. 7. [lonmydeHue kuciopoaa pasioKeHHEM MEepOKCHaA
BOJIOpoJia ¢ momoulbio okcupa mapranna (IV) m karamassl ceiporo kaprodens. 8. Ilomydenue Bomopona. 9. Pasnmunble ciyuam ruzpponmsa coieid. 10.
HcnbiTanue pactBopa KHUCJIOT, OCHOBaHUW M cosiell mHaukaropaMu. 11. [lonmydeHue u CBOWCTBAa HEPACTBOPUMBIX OCHOBaHMM. 12. I'Maponu3 XJIOpPUIAOB U
aleTaTOB IIEJIOYHBIX METAJIOB.

Tema 4. BemrecTBa u ux cBoiicTBa

Mertannsl. B3aumoaeiicTBie METAJUIOB ¢ HEMETAJIIIAaMU (XJI0POM, CEPOM U KUCIOpPOoAoM). B3anmoeiicTBie 1IEeI0YHBIX U IE€T0YHO3EMEIBHBIX METAJIJIOB C
BOJIOM. DJEKTPOXUMHYECKUN PNl HANIPSHKEHU METaJuioB. B3anMoieiicTBUE METAJIIOB C pacTBOpAMHU KUCIOT M cojed. AnmoMuHOTEpMUs. B3anmonenicTBue
HaTpus ¢ 3TaHoyioM U ¢peHonoMm. Kopposust MerarioB. [ToHsTHE 0 XMMHUYECKOH U 3JIEKTPOXUMUYECKOH KOppo3ur MeTayioB. CrocoObl 3alIUThl METAJIOB OT
koppo3uu. Hemerambl. CpaBHHTENbHAs XapaKTEpUCTHKA TaJOreHOB Kak HauOoJsiee TUMHYHBIX NpeacTaBuTeNlell HemeTaioB. OKHUCIUTENbHbIE CBONCTBA
HEMETaJIOB (B3aUMOJICHCTBHE ¢ METa/lIaMH U BOAOPOAOM). BoccTaHoBUTENbHBIE CBOMCTBA HEMETAIIOB (B3aUMOACHUCTBUE ¢ 0oJiee ANEKTPOOTPHUIATEIbHBIMU
HEMeTaJlJIaMH U CJIOKHBIMU BeIIECTBAMU-OKUCIUTENSIMHU). KucnoTel Heopranmdeckue um opranuyeckue. Kmaccuduxarus kucioT. XMMHUYECKHE CBONCTBA
KHCIIOT: B3aUMOJICHCTBUE C METa/llaMH, OKCHJIAaMH METAJIOB, THIPOKCHIaMU METAIIOB, CONISIMHU, cupTaMu (peakuus stepudukanuu). OcoObie CBONCTBA
A30THOM M KOHIICHTPUPOBAHHOW cepHOM KUCIOThl. OCHOBaHMs HEOpPraHWYeCKHe W oprannyeckre. OCHOBaHMS, UX KiacCUUKaIusa. XUMHUYSCKHE CBOMCTBA
OCHOBAHHUH: B3aUMOJICHCTBHE C KUCJIOTaMH, KUCJIOTHBIMH OKCHAAMU U COISIMU. PaznoxeHue HepacTBOpUMbIX ocHOBaHuid. Cosn. Knaccudukarms cosneit:
CPEIHHE, KUCIIBIE U OCHOBHBIE. XMMHUYECKHE CBOMCTBA COJIEW: B3aMMOJEHCTBUE C KUCIOTAMH, IIEI0YaMH, MeTajulaMu U cossiMu. [IpencraBurenu conel U Ux
3Ha4YeHue. XJIOpHU HaTpusl, KapOoHAT KanbIus, Gocdar Kamblys (CpeHUE COJH); THIPOKapOOHATHl HATPUS M aMMOHHMS (KUCIbIE COJIM); TUAPOKCOKapOOHAT
Menu (II) — mamaxut (ocHOBHas coib). KauecTBeHHBIE peakiini Ha XJIOPHII-, CYbdar-, U KapOOHAT-aHMOHBI, KATHOH aMMOHUs, kKatuoHsl xkene3a (I11) u (II1).
I'eHeTnueckas CBA3b MEXKAY KIACCAMH HEOPTaHUYECKUX U OPTAHUYECKUX COCIUHEHUN. [[OHsATHE O TeHETUUECKON CBS3M U FT€HETUYECKUX pAnax. [ eHernueckui
psan metamia. ['enerndeckuit psa Hemetamia. OCOOEHHOCTH TEHETHUECKOTO Psi/ia B OPraHUYECKONW XUMUH.



Jemoncrpanuu. Komreknus o6pasnoB meramioB. BzaumoseiicTBue HaTpusi U CypbMbI C XJIOPOM, JKeje3a ¢ cepoid. ['opeHrne MarHus M aJlOMUHUS B
Kuciopoje. BzaumoaencTeue meaouHo3eMeNIbHBIX METAJUIOB ¢ BOIOW. B3anMoielicTBue HATpUsl C 3TAHOJIOM, ITMHKA C YKCYCHOM KHCIIOTON. AJIFOMUHOTEPMHUSL.
B3aumopeiicTBue Meau ¢ KOHLEHTPUPOBAHHON a30THOM KUCIIOTOW. Pe3ynpTaThl KOPpO3UM METAJUIOB B 3aBUCHMOCTH OT YCJIOBUH ee mporekanus. Komnekuus
00pa31oB HeMeTaIoB. B3anMopaelicTBIE XIOPHOM BOABI C pacTBOpOM OpoMua (noauaa) kamus. Komnekus npupoaHbIX opraHudeckux Kuciaot. Paz6asienue
KOHIICHTPUPOBAHHOW CEpHON KHCIOTHL. B3ammojeicTBue KOHIEHTPHUPOBAHHOM CEpHOW KHUCIOTHI C CaXxapoM, LEJUII0N030M U Meapto. OOpa3ibl MpUPOIHBIX
MUHEPAJIOB, COJICPIKAIINX XJIOPHUI HATpUs, KapOoHaT Kablus, hocdat kKaupius 1 ruapokcokapoonat meau (1I). OOpa3ipl MUIEeBHIX TPOIYKTOB, COIEPIKAIINX
THIpOKapOOHATEl HATPHUA M aMMOHHMSI, MX CIIOCOOHOCTH K PA3JIOKEHHIO NMpU HarpeBaHuH. [ameHue coapl ykcycoM. KauecTBeHHBIE peakIMy Ha KaTHOHBI U
aHUOHBI.

JlabopaTopusbie onbIThl. 13. O3HakoMIIeHHE C KOJUIEKIMEN MeTamioB. 14. O3HakoMJEHHE ¢ KOJJIEKLIMEH HeMeTauioB. 15. O3HakoMIIeHHE C KOJUIEKLIHEH
KUCIOT. 16. O3HaKOMIIEHHE C KOJUIEKIIMEH OCHOBaHMM. 17. O3HAKOMIIEHUE C KOJUIEKIIMEH MHHEPAJIOB, COJAEPKAITUX COJIH.
IIpakTnueckas padora Ne 2. Xumuueckue cBONCTBA KUCIIOT.
IIpakTnueckasi padora Ne 3. Pacnio3HaBaHue BEIIECTB.
Bonpocwl pecuonanbHo20 KOMNOHEHMA U 300p08becOepedtcets 8bl0eNeHbl KYyPCUBOM U CUHUM YEEMOM.
IIporpamma peanusyercss B pamkax npoekra «Touka pocra». Ha ypokax ucnoJsb3yercsi yueOHoe oOopyaoBanue mneHrpa «Touka pocra»y u
3JeKTpoHHbIe pecypebl:  cait  @OUIIA. OtkpeiThiii  0aHK 3agaHMii g (QOPMHPOBAaHHS  €CTECTBEHHO-HAYYHOHl I'PaMOTHOCTH,
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti, Cair Ennnas kosuieknuss uugpoBbix 00pa3oBaTelbHbIX
pecypcos., http://school-collection.edu.ru/catalog. Caiit ®enepajbHblil HeHTP HHGPOPMALMOHHO-00pa30BaTeJbLHBIX pecypcoB., http://fcior.edu.ru/

3. TemaTn4yeckoe MIAHNPOBAHME

10 kaace

HAUMMEHOBAHUE BCET'O NPAKTUYECKHUE | KOHTPOJIBHBIE Peanu3zanus BOCIMTATEJIHLHOI0 MOTEHIIHAJIA YPOKA
TEMBbI YACOB PABOTBI PABOTBI
Tema 1. Beenenue. 3 YCTaHOBJICHUE JIOBEPUTCIBHBIX OTHOLICHUH MEKIYy YYUTEIEM M €ro y4YCHHUKaMH,
Teopus cTpoeHus CIIOCOOCTBYIOIINX MO3UTHBHOMY BOCTIPUSITHIO YYAIIUMHUCS TpeOOBaHHUN U MPOCHO yUIHUTEINS,
OpraHMYEeCKUX MPUBJICYCHHIO MX BHHMAHHS K 00CyXmaemMoii Ha ypoke MH(OpPMAliH, aKTHBH3ALUH WX
O TMHCHMUIA [03HABATEIILHOMN JEATEIBHOCTH
Tona 7 9 KonTponsHas nOo0yX/ICHHE MIKOIBHUKOB COOMIOaTh Ha YpPOKE OOIUICTIPUHSATHIC HOPMBI IOBEICHUS,
TpaBuyIa OOIICHHS CO CTAPIIUMHU (YIUTEISIMU) H CBEPCTHUKAMH (ITKOIHHUKAMH), TIPUHITATIBI
YrieBomopoasl U pabota Nel mo . ]
y4eOHOI TUCIUIUINHBI B CAMOOPTaHHU3AIINN;
ux [IPUPOSHBIC Teme NPHUBJICYCHUE BHUMAHUS MIKOJBHUKOB K IIEHHOCTHOMY AacCIeKTy HM3y4aeMbIX Ha YpOKax
HCTOYHUKH «YTJICBONIOPOMB | gpnepyii, oprammsalus uX paGoThl C MOIy4aeMoil Ha YPOKE COLMAILHO 3HAYHMOIL
Tema 3. 7 uHpOpMAaMell — WHHUIMHPOBAHHE €€ OOCY)KICHHs, BBICKA3BIBAHMS YYAIMMHUCS CBOECTO
Kucnopoaconepxa MHEHHS 10 €€ MOBO/IY, BRIPAOOTKH CBOETO K HEll OTHOIICHHS;
IIA€ OPTaHUYECKUE UCIIOJIb30BAaHUE BOCIHTATEIBHBIX BO3MOXKHOCTEH COACpIKaHUsS y4eOHOrO MpeaMera depes
COCMHEHHS M HX JIEMOHCTPALIMIO ETSIM MPHUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOTO MOBEACHHUSI, MPOSBICHHS
IIPUPOIHBIC YENIOBEKOTIOONST M O0OPOCEPIETHOCTH, HYepe3 IMOA00p COOTBETCTBYIOIIMX TEKCTOB JUIS
HCTOUHNKH YTCHUS, 33184 JJIsL PEIICHHsI, IPOOIEMHBIX CHTYALHii JUTs 00CYKICHHS B Kilacce;




Tema 4.
A3zoTcoaepkalime
COCINHCHUA

IIpakTuuec

Kas pabora

Ne 1
«UneraTudukamnu
s OPraHUICCKUX
COCJTMHCHU.

T'onoBas
KOHTPOJIbHasA
pabota

Tema 5. Xumua n
JKU3HD

ITpakTuuec

Kas pabora

Ne 2
«Pacnio3znaBanne
ITacTMacc u
BOJIOKOH).

MPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (OpM pabOThl ydyaluXCs: HHTEIICKTYalIbHBIX UTP,
CTUMYJHPYIONINX MO3HABATEIHHYI0 MOTHBAIIHIO IKOJHHUKOB; TUIAKTUIECKOTO Tearpa, IJie
MOJTy4YeHHBIC Ha YPOKE 3HAHUS OOBITPBIBAIOTCS B TEATPAIBHBIX MOCTAHOBKAX; JAMCKYCCHUH,
KOTOpPBIC JIAIOT YYallMMCsi BO3MOXKHOCTH IMPHOOPECTH OMBIT BEJCHUS KOHCTPYKTHBHOTO
JIaJiora; rpymnimoBoi paboThl Wi paboTHI B MapaxX, KOTOPhIE y4aT NIKOJIHHUKOB KOMaHIHOM
paboTe 1 B3aMMOJCHCTBHUIO C IPYTUMHU JIETHMH,

BKIIFOUCHUE B YPOK UTPOBBIX MPOLEIYP, KOTOPHIC MOMOTAIOT MOAEPKATh MOTHBAIIUIO JICTCH
K TIOJYYCHHIO 3HAHWM, HANAXXMBAHUIO MMO3UTUBHBIX MEXKITHYHOCTHBIX OTHOIICHHUH B Kitacce,
MTOMOTAIOT YCTAHOBJICHUIO JOOpOKEIaTeILHONU aTMOC(hEPhl BO BPEeMS YPOKa;

opranm3anus ImedCcTBa MOTHBHPOBAHHBIX H JPYJUPOBAaHHBIX yYalIUXCS HAA HX
HEYCIICBAIONUMH OJHOKJIACCHUKAMH, JAIONIETO IKOJbHUKAM COIMAIbHO 3HAYUMBINA OTBIT
COTPYIHUYECTBA U B3AMMHOW TTOMOIIIH;

VHUITMAPOBAHUE U TOJICPIKKA HCCIIEOBATEIBCKON ACATESIHHOCTH HIKOJLHUKOB B paMKax
peanu3anud UIMHA UHIUBUIYaIbHBIX W TPYIIOBBIX UCCIIEIOBATEILCKUX MPOCKTOB, YTO JIACT
NIKOJIbHUKAM ~ BO3MOXKHOCTh ~ MPHOOPECTH  HABBIK  CAMOCTOSITEJIBHOTO  pEIICHUS
TEOPETUYECKON MPOOJIEMbl, HABBIK TEHEPUPOBAHUS W O(OPMIICHHS COOCTBEHHBIX WHJICH,
HAaBBIK YBQXHUTEIHHOTO OTHOIICHHS K YYyKHM HJCsM, 0GOPMIICHHBIM B paboTax APYTUX
HCClieioBaTeNel, HaBbIK MyOIMYHOTO BBICTYIICHUS TIEpE]T ayTUTOpUeH, apryMEHTHPOBAHUS
W OTCTaWBaHHS CBOCH TOYKHU 3PEHUSL.

BOCIIMTAaHNE OTBETCTBEHHOTO M OEPEKHOT0 OTHOIIICHUS K OKPYKAIOIICH cpelie; OBIaJICHUS
9KOCHUCTEMHOW TIO3HABATEIBHOM MOJICNBIO U €€ MPUMEHECHHUE B LIENIAX MMPOTHO3a
HKOJIOTHYECKMX PUCKOB JJIS 3I0POBbS JIFOJIEH, 0€30ITaCHOCTH KU3HH, Ka4eCTBa
OKPY>KaFOIIEH Cpebl;

— OCO3HAHHE 3HAYUMOCTH KOHIICTIIINH YCTOWYHBOTO Pa3BUTHS;

— ¢opMupoBaHHE YMEHHIA 0€30MacHOro U 3P(PEKTUBHOIO UCIIOIL30BaHMS Ja00PaTOPHOTO
000pyTOBaHUsI, TPOBECHHUS TOYHBIX H3MEPCHUH U aJIcKBATHON OLICHKH MOTYYCHHBIX
Pe3yNbTaTOB, MPECTABIICHNSI HAYYHO 00OCHOBAHHBIX apTYMEHTOB CBOUX JICHCTBUH,
OCHOBAHHBIX Ha MEXIPEIMETHOM aHAIN3e YUCOHBIX 3a/1a4;

c(hOpMHUPOBAHHOCTH OCHOB IIEJIOCTHOW HAYYHOW KaPTUHBI MUPA;

— (QopMupOBaHHE TOHUMAHUS B3aUMOCBSI3U M B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;
c(hOpMUPOBAHHOCTh TIOHUMAHUsI BIIMSHUS €CTECTBEHHBIX HAYK HAa OKPYXKAIOMIYIO CPEy,
HSKOHOMHYECKYIO, TEXHOJIOTHUECKYIO, COLMAIBHYI0 W 3THYECKYIO cdepbl JeSTelbHOCTH
YeNoBeKa; CO3/laHME YyCIOBUH sl Pa3BHTUS  HABBIKOB Y4YeOHOH, MPOEKTHO-
HCCIIEIOBATENbCKOM, TBOPYECKOH  JNEATENPHOCTH, MOTHBAIMM  OOydaroImuxcsi— K
CaMOpPa3BUTHIO;

Hroro
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11 kaacc




HAUMEHOBAHUE BCEI'O HNPAKTHUYECKHUE KOHTPOJIBHBIE | Peann3anusi BOCHUTATEILHOTO NMOTEHIIHAJIA YPOKA
TEMBbI YACOB PABOTBI PABOTBI
Tema 1. Ctpoenue 12 IIpakTnueckas KonTponsHas YCTAHOBJICHUE JOBEPUTENHHBIX OTHOIICHWH MEXKIy YYHUTEIeM U €ro y4YeHUKaMu,
BEIIECTBA pab6ota Ne 1. pa6oTta Ne 1 mo | CIIOCOOCTBYIOIIMX [O3UTMBHOMY ~BOCIPHSTHIO YYAUMMHUCA TpeOOBaHMH M 1POCHO
[MonydeHue, TeMaM YUWTEIls, NPUBIEHCHMIO HMX BHHMAHHA K o0CyKIaeMoil Ha YpoKe HH(pOpMAIUH,
cobupanue 1 «CTpoenue aKTHBU3AINH UX TI03HABATEIHHON EATEIbHOCTH;
NOOY)KICHHE IIKOJIbHUKOB JFOIAaTh Ha K NPUHATHIC HOPMBI TIOBEICHUS
pacno3HaBaHUE aTomMa» u 00y nIcHHe 0 0B cobmon ypoke  obmenp ¢ HOp OBC/ICHHA,
npaBuia OOMICHUS €O CTapIUMU (YYUTEISIMH) M CBEPCTHUKaMH (IIKOJBHUKAMU),
ra3osn «CTtpoeHue . .
HPUHIUIE y9eOHOM ANCIUIUIMHEI M CAMOOPTaHU3ALINH;
BCILCCTBAY. IPUBJICUYCHNE BHUMAHHUS INKOJHHUKOB K IIGHHOCTHOMY acCIeKTy H3y4aeMbIX Ha YpOKax
Tema 2. 10 Konrposbhas SIBIICHUH, OpraHu3ands WX pabOThl C IOJIy4aeMOW HAa YPOKE CONHAIBHO 3HAYUMOUN
XUMHYECKHIEe pabora Ne 2 o uHboOpMaIel — MHUIMHPOBAHUE €€ OOCY)KICHHS, BBICKA3bIBAHUS YYAIIUMHUCS CBOCTO
pcaknnun TEMEC MHEHWUSI 110 €€ MTOBOJTY, BBIPAOOTKHU CBOETO K HEell OTHOIICHNUS;
«XUMHYECKHE UCIIOJIb30BaHNE BOCIIUTATEIBHBIX BO3MOXKHOCTEH collepKaHHs y4eOHOro mpenMera yepes
pEeaKIHn». JCMOHCTPALMIO  JCTSAM  NPHUMEPOB  OTBETCTBEHHOTO, TPAKIAHCKOTO  MOBEACHHS,
Tema 3. Bemecrsa u 11 ITpakTHuecKas KoHTponpHas IPOSBJIECHHUS YEJIOBEKOIIO0MA M JOOPOCEpPAEYHOCTH, 4Yepe3 MoA00p COOTBETCTBYIOMIMX
X CBOHCTBA pa6ora Ne 2. paGota Ne 3 o | TEKCTOB JUIL HTEHWS, 33124 JUIs pelIeHus, NPOOJICMHBIX CUTYallMid ISl 0OCY)K/ICHHS B
XUMHYECKHUE TEeMe Kiaccee,
o NPUMEHEHHE Ha YPOKE HHTEPAKTHBHBIX ()OPM PabOTHI yJalTUXCs: HHTEIUIEKTYaIBHbBIX UIP,
CBOMCTBA KUCJIOT | «BemecTBa 1 ux
. CTUMYJIUPYIOIIUX TO3HABATEIbHYI0O MOTHBALMIO IIKOJHHUKOB; JUAAKTHYECKOTO Tearpa,
[IpakTrueckas CBOWCTBa» .
rIe TIOJNydeHHBIE HA YPOKE 3HAHUS OOBITPHIBAIOTCS B TEaTpPAbHBIX IOCTAHOBKAX;
pabora Ne 3. JUCKYCCHH, KOTOpHIE JAlOT YYaIIuMCS BO3MOKHOCTH TPHOOPECTH OIBIT BeICHHUS
Pacno3naBanue

BEIECTB.

KOHCTPYKTHBHOTO JHAJIOTa; TPYMNIIOBOM padOTh WM PabOTHI B Mapax, KOTOPHIE yd4ar




Hrtoro
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IIKOJIFHUKOB KOMaH/THOI paboTe M B3aUMO/ICHCTBHIO C IPYTUMH JIEThMH;

BKJIIOYCHHE B YPOK WIPOBBIX MPOIEIYpP, KOTOPHIC MOMOTAIOT MOAJACP)KaTh MOTHBALUIO
JeTel K MOJTY4YCeHHUIO 3HAHUH, HATAXUBAHUIO TO3UTUBHBIX MEKIMYHOCTHBIX OTHOLICHUH B
KJ1acce, IIOMOTAl0T YCTaHOBJICHHIO T00pOKenaTeIbHOM aTMOc(ephl BO BpeMs YPOKa;
opram3anus ImedcTBa MOTHBHPOBAHHBIX M JPYJUPOBAHHBIX YyYaNIUXCS HaX MX
HEYCIEBaIOUIMMU OJHOKIACCHUKAMH, JAIOIIETO IIKOJILHIUKAM COLHAIbHO 3HAYUMBIN OIIBIT
COTPYAHUYECTBA U B3aUMHOW IOMOIIIH;

MHUIMMPOBAHNE M MOIIECPIKKA MCCIEeI0BATEIbCKON ESTEIFHOCTH MIKOIBHUKOB B paMKax
peanu3anyy UMH HHAWBUAYAIBHBIX U TPYIIOBBIX UCCIEI0BATEILCKUX MTPOEKTOB, YTO AACT
IIKOJBHUKAM  BO3MOXKHOCTH  IMPHUOOPECTH  HABBIK  CAMOCTOSITENIbHOTO — PEIICHHUS
TEOPEeTHYECKONH MpPOOJIEMbI, HaBBIK T'€HEPHPOBAHMSA M O(OPMIICHUS COOCTBEHHBIX HIIEH,
HABBIK YBAXUTEIHHOTO OTHOLICHUS K YYXHM HIEAIM, oQOpMICHHBIM B paboTax IpyrHx
uccienoBareneld,  HaBBIK ~ MyOJIMYHOTO  BBICTYIUIGHHS  Tepel  ayauTopuei,
apryMEHTHUPOBAHUS U OTCTANBAHUS CBOSH TOUKH 3PEHHUS.

BOCHHTAHNE OTBETCTBEHHOTO U OEPEXHOTO OTHOIICHHS K OKPY’Kafollel cpelie; OBJaJieHHe
9KOCHCTEMHOM NO3HABATEIIHLHON MOJICIIBIO U €€ MPUMEHEHHE B LIEJIAX MPOrHO3a
9KOJIOTHUECKUX PUCKOB IS 310POBbSI JII0/IeH, O€30MacCHOCTH KU3HH, Ka4eCTBa
OKpY>Kalollleu cpeibl;

— OCO3HaHHE 3HAYMMOCTH KOHIICTIIIUH YCTOWYMBOTO Pa3BUTHUS;

— ¢opmupoBanue yMmeHHi 0€30macHOro 1 3(pPEKTHBHOTO UCTIONB30BaHMUS JIA00OPAaTOPHOTO
000py10BaHMs, TPOBEICHNUS TOYHBIX N3MEPEHUH U aJIeKBaTHOW OLICHKHU TTOyYEeHHbBIX
pEe3yJIbTaTOB, IPEACTABICHUS HAYYHO 0OOCHOBAHHBIX apTYMEHTOB CBOMX JICUCTBUIA,
OCHOBaHHBIX Ha MEXIIPEIMETHOM aHaJi3e yUeOHBIX 3a1a4;

c(hopMUPOBaHHOCTL OCHOB I1€JIOCTHON HAyYHOUW KapTHHBI MUDPA;

— ¢opMupoBaHHe TOHUMAHHS B3aUMOCBSI3U 1 B3aUMO3aBHCUMOCTH €CTECTBEHHBIX HaYK;
c(OpPMHUPOBAHHOCTH TOHNMAHHMS BIIMSTHUSI €CTECTBEHHBIX HAyK HAa OKPY’KAIOIIYIO Cpeny,
9KOHOMHYECKYIO, TEXHOJIOTHUECKYIO, COLHATIBHYIO U ATHYECKYIO C(hephl AesITeIbHOCTH
YeNoBeKa; CO3JaHue YCIIOBUH ISl Pa3BUTHUS HABBIKOB y4eOHOMH, MPOEKTHO-
MCCIIEIOBATENbCKOM, TBOPUECKOH NESATEIBHOCTH, MOTUBAIIMN O0YYaIOLIHXCI— K
CaMOPa3BUTHIO;




