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1. MACHIOPT ITPOI'PAMMBI YUEBHOM JUCIATIINHBI

1.1. O6aacTh NpUMEHEHHs MPOrPAMMBI

PaGouas mporpamma yuebuo qucurumiabl OV /.10 «Xumusi, ¢ 37eMeHTaMu OUOJIOTHU»
SIBJIIETCS YaCTbO IPOrPaMMbl MOJATOTOBKU CHELUAIMCTOB CPEJHET0 3BEHAa B COOTBETCTBHUM C
®I'OC no cneunansHocTh 19.02.10 «TexHonOrMs NPOAYKIMHU OOIIECTBEHHOTO MUTAHUSD)

1.2. MecTo y4eOHOi TMCHUILIMHBI B CTPYKTYpe OCHOBHOI NPOo(ecCHOHAILHOI
o0pa3oBaTe/IbHON NPOrPaMMBbI

VueOnas gucnumummHa OVY.10 «Xumusa, ¢ d3JeMEHTaMH OHOJIOTHH» OTHOCHTCS K
00111600pa30BaTENHHBIM MPOPUIHHBIM TUCIUILTHHAM.

1.3. He.]'ll/l M 3aJa94 JTUMCHUIIJIMHbI — Tpeﬁonamm K pe3yjbTaraM O0CBOCHHUA NUCIHUIIJINHBI:

OcBoeHne conepkaHusi y4eOHOW AUCIHMIUIMHBI «XHUMHS, C DJIEMEHTaMU OHOJIOTHHY,
obecreunBaeT TOCTHKEHUE CTYIEHTAMU CIEAYIOIMNX PE3YIbTaTOB:

. JIMYHOCTHBIX:
— YyBCTBO TOPJOCTH W YBKEHHUS K HUCTOPHH M JOCTHIKCHUSM OTEYECTBEHHOW XUMHUYECKOW
HAyKW; XUMHYECKH TPAMOTHOE MOBEICHUE B MPOPECCHOHATHHON JEITEIBHOCTH U B OBITY IIPH
oOpalnieHny ¢ XUMHYECKUMH BEIIECTBAMH, MaTepHalaMH U MTPOIECCaMHU;

— TOTOBHOCTh K IPOJIOJDKEHHIO OOpa30BaHWs W TOBBIIICHHUS KBaTH(UKanuu B H30paHHOM
po(hecCHOHATFHON JIEITETFHOCTH U 0OBEKTUBHOE OCO3HAHUE POJIH XUMUYECKAX KOMIIETEHITHHA
B ATOM;

— YMEHHE HCIIOJIb30BaTh JIOCTH)KCHUSI COBPEMEHHOW XHMHYECKOW HAYKH M XHUMHUYECKHX
TEXHOJIOTUH Ui TIOBBIIIEHHUsS] COOCTBEHHOTO WHTEIUICKTYaJbHOTO pAa3BHTHS B BBIOPAHHOM
po(hecCHOHATFHON IS TEIEHOCTH;

- chOpMHPOBAHHOCTh YYBCTBA TOPAOCTH W YBWKEHUS K UCTOPUHM U JIOCTHIKCHUSM
OTEYECTBEHHOM OMOJIOTHYECKON HAyKH; MPEACTABJICHHUS O IEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHHE MHPA;

— TOHUMAaHWE B3aMMOCBSI3M W B3aMMO3aBHUCHMOCTH CCTECTBCHHBIX HAyK, HMX BIHMSIHHS Ha
OKPYXKAIOIIYIO CPeIy, SKOHOMUYECKYIO, TEXHOJOTHYECKYIO, COIUABHYIO H 3THYECKYIO chepbl
JeSTETbHOCTH YEJIOBEKa,

— CIIOCOOHOCTH HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHE MUpa B
o0pa3oBaTesbHOW U TPO(ECCHOHATBHON e TEITFHOCTH; BO3MOKHOCTH UH(POPMAIIMOHHOM CPEIbI
115t 00eCTIeYeHUsT TPOYKTUBHOTO CaMOOOPa30BaHHUS;

— BJAJICHHE KYIBTYPOW MBIIUICHUS, CIIOCOOHOCTh K OOOOIICHUIO, aHAM3y, BOCIPHSITHIO
nHpOpMAaIIMU B 00JIACTH €CTECTBEHHBIX HAYK, TIOCTAHOBKE IIEJIH U BBIOOPY MYyTEH €€ JTOCTHKCHHS
B npodeccuoHaNbHOM cepe;

— CTmOCOOHOCTh PYKOBOJICTBOBATHCS B CBOEU JIESATEILHOCTH COBPEMEHHBIMHU IPHHIUIIAMU
TOJICPAHTHOCTH, JHMAjora W COTPYIHHYECTBA; TOTOBHOCTh K B3aUMOJICHCTBUIO C KOJUICT'aMH,
paboTe B KOJIJICKTHBC;

— FOTOBHOCTH HCIIOJIb30BaTh OCHOBHBIE METOJBI 3alIUThl OT BO3MOXHBIX MOCIEICTBUN aBapHii,
KaTacTpod, CTUXUIHBIX OECTBUIA;

— o0OnaaHre HaBbIKaMU O6e30MacHOi paboThI BO BpeMs MPOEKTHO-HCCIEI0BATEIbCKOM

U SKCIIEPUMEHTAJILHON JAEATEeNbHOCTH, IIPH UCI0Ib30BAHUH J1aOOPAaTOPHOTO 000pYyA0BaHUS;

— CHO0COOHOCTH MCII0JIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTUUECKON JESTETbHOCTH
Y TTOBCEIHEBHOM XKM3HU JIJIs1 COOMIOIEHUS Mep PO(UIAKTUKN OTPABICHHM, BUPYCHBIX U IPYTHUX
3a00JIeBaHMIA, CTPECCOB, BPEIHBIX MPUBHIYECK (KypeHHs, aJKOTOIM3Ma, HAPKOMAaHUH); MPaBUII
MOBEJICHUsI B IPUPOTHOM cpefie;



— TOTOBHOCTbH K OKa3aHHIO IEPBOM MOMOIIH NP TPaBMaX, IPOCTYAHBIX U APYTUX 3a00JI€BAHUSAX,
OTpPABJICHUSX MHUIIEBBIMU MPOyKTAMHU;

. MemanpeoMemHuIxX:

— HCIOJIb30BAaHWE PA3JIMYHBIX BUIOB IO3HABATENBLHOW JEATENBHOCTH W OCHOBHBIX
MHTEIUICKTYaJbHBIX Olepauuid (MOCTAaHOBKM 3adayd, (OPMYIMPOBAHUS THUIOTE3, aHAIMA3A H
CHHTE3a, CpaBHEHHUsS, OOOOIICHWS, CHUCTEMAaTH3allW{, BBISBICHUS MPHUYUHHO-CIIEICTBEHHBIX
CBsi3eH, TIOMCKa aHaJoroB, (POPMYyIMPOBAHMS BHIBOJIOB) JUIS PEIICHHUS TOCTABICHHOHN 3a/1ayH,
IPUMEHEHHE OCHOBHBIX METOJOB TIO3HAaHWA (HAOMIOACHHS, HAYYHOTO OHKCIEPUMEHTA) IS
W3YUYCHHS PA3JIMYHBIX CTOPOH XUMHUYECKHX OOBEKTOB M MPOIECCOB, C KOTOPHIMH BO3HHKAET
HEO0OXOIMMOCTh CTAIKUBATHCS B IPO(ECCHOHATBHOM cdepe;

— WCHOJIB30BAHUE PA3TMYHBIX UCTOYHHUKOB JJIS TTOJTYYEHHs] XUMHUECKOW WH(POpMALUU, YMEHUE
OIICHUTHh €€ JIOCTOBEPHOCTh ISl JOCTHDKEHHSI XOPOIIMX pPE3ylIbTaTOB B IMPO(EeCCHOHATBLHOU
chepe;

- OCO3HaHHME COIMAJIBHOM 3HAUYMMOCTH CBOEH mpodeccuu/cnenuanbHOCTH, o0NalaHue
MOTHBAllME K  OCYIIECTBJICHUIO  NPOPECCHOHATBHONH  JEATENFHOCTH;  TOBBIIICHUE
WHTEIJUIEKTYaJIbHOTO YPOBHS B IIPOIIECCe U3YyUCHUST OMOIOTUIECKUX

SIBIICHUIA; BBIAIONIMXCS JTOCTHKEHHUI OMOJIOTMH, BOIIEAIINX B OOIIEYEIOBEYECKYIO KYIBTYPY;
CIIO’KHBIX M TIPOTUBOPEYMBBIX ITyTeH pa3BUTHUSI COBPEMEHHBIX HAYYHBIX B3TJISIIOB, HICH, TEOPHIA,
KOHIICTIIINH, THIOTE3 (0 CYIIHOCTH M TPOWCXOXICHHH >KU3HHU, YeJOBEKa) B XOJae PabOTHI C
pa3IMYHBIMU HCTOYHHKAMH WH(POPMAIIHH;

— CIOCOOHOCTH OPraHW30BBIBATH COTPYIHUYECTBO €IUHOMBINUICHHHKOB, B TOM YHCIE C
WCTIOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

— CITOCOOHOCTH MOHUMATH TTPUHITUITB YCTOWYUBOCTH W TIPOJTYKTHBHOCTH JKUBOW TIPUPOJIBI, ITyTH
€e M3MEHEHHS TI0]] BIUSHUEM aHTPOMOTEHHBIX (PAKTOPOB, CIIOCOOHOCTH K CHCTEMHOMY aHAIIN3Y
N00AIBHBIX  DKOJIOTHYECKUX MPOOJIeM, BOMPOCOB COCTOSHHSI OKpYXKAroIled Ccpeasl
paIMOHAIFHOTO UCTIOJIB30BaHUS PUPOTHBIX PECYPCOB;

— YMeHHE 00OCHOBBIBATh MECTO U POJIb OMOJIOTUYECKUX 3HAHHUN B MPAKTUICCKON NESTETHHOCTH
JIO/IeH, Pa3BUTHM COBPEMEHHBIX TEXHOJIOTHIA, OMPEACIsITh JKUBBIE OOBEKTHI B IPHPO/IC;
MIPOBOJIUTH HAOIIOJICHUS 32 SKOCUCTEMaMH C LIENBI0 UX ONMUCAHUS U BBISBICHHUS €CTCCTBEHHBIX H
AHTPOTIOTEHHBIX U3MEHEHHI; HAXOIUTh M aHATU3UPOBATh HH(POPMAIIHIO O KUBBIX 00BEKTAX;

— CITOCOOHOCTH MPUMEHSATH OMOJIOTUYECKHE W SKOJIOTUYECKHE 3HAHUS JUIs aHAIN3a TIPHKIIATHBIX
po0JIeM X03SIIICTBEHHO JEATEIbHOCTH;

— CHOCOOHOCTh K CaMOCTOSITEIIbHOMY TPOBEICHUIO HCCICIOBAHUMN, ITOCTAHOBKE €CTECTBEHHO-
HAyYHOTO OSKCIIEPUMEHTA, WCIOJIb30BaHUI0 WH(POPMAIIMOHHBIX TEXHOJOTHH JIISl PEIICHHS
HAYYHBIX ¥ MPO(ECCUOHANBHBIX 33134,

— CHOCOOHOCTh K OIIGHKE JTHYECKHX AaclleKTOB HEKOTOPBIX HCCICIOBAaHUNH B OO0JIACTH
OMOTEXHOJIOTHH (KIIOHHPOBAHUE, UCKYCCTBEHHOE OIUIOAOTBOPCHHUE);

. npeomemmblx:

— cOpMHUPOBAHHOCTh MPEJCTABICHUN O MECTE XUMHUH B COBPEMEHHOM HAy4YHOUW KapTHHE MUPA;
MOHUMAaHUE POJIM XMMUU B (OPMHUPOBAHUU KPYrozopa M (QYHKIHMOHAIBHON TPaAMOTHOCTH
YeJIoBeKa YIS PEIICHUs TPAKTUYCCKUX 3a/1a4;

— BJAJICHHE OCHOBOIIOJATAIOIIMMU XHUMHUYCCKHMH TIOHSATHSIMH, TEOPUSMHU, 3aKOHAMU |
3aKOHOMEPHOCTSIMU; YBEPEHHOE I0JIb30BAaHUE XMMUYECKON TEPMUHOJIOTUEHN U CUMBOJIMKOM;

— BJIaJIeHHE OCHOBHBIMHU METOJIaMH HAyYHOT'O TIO3HAHUS, UCTIOIb3yEMBbIMU B XUMHH:
HaOJI0IeHUeM, ONMCAaHUEM, U3MEPEHUEM, 3KCIIEPUMEHTOM; YMEeHHE 00pabaThiBaTh, OOBACHATDH
pe3yibTaThl MPOBEIEHHBIX OMBITOB M JEJaTh BBIBOJIBI; TOTOBHOCTh U CHOCOOHOCTh MPUMEHSTH
METO/Ibl IO3HAHUS MPH PeLIEHUH MTPAKTUYECKUX 3a/1a4;

— c(hOpMHUPOBAaHHOCTb YMEHHUS JaBaTh KOJMUYECTBEHHbIE OLIEHKM U MPOU3BOJUTH PACUETHI I10
XUMUYECKUM (POpMYJIaM U YPaBHEHUSIM;

— BJIaJICHHE MTPaBUIAMU TEXHUKH 0€30TaCHOCTHU MPH MCIIOJIb30BAaHUH XUMUYECKUX BEIECTB;



— c(OpPMHPOBAHHOCTh COOCTBEHHOW MO3WIMH MO OTHOIIEHHIO K XMMHUYECKOH HH(OpMaIum,
MOJIy4aeMOil M3 pa3HBIX HMCTOYHHKOB. CHOPMUPOBAHHOCTH IMPEJICTABICHUNA O POJIH U MECTE
OMOJIOTUM B COBPEMEHHOW HaydyHOWKapTHHE MHUpA; TMOHUMAaHUWE pPOJM OHMOJIOTUH B
dbopmMupoBaHUM Kpyro3opa M (HYHKIMOHATBHONW TPAMOTHOCTH JJIsl PEIIEHHS] MPAKTUYECKUX
3aza4;

— BJIaJICHUE OCHOBOINOJAralolMMU MOHATUSMH M IPEACTaBICHUSIMHU O KUBOW IMpPHUpPOJE, €€
YPOBHEBOW  OpraHM3allid H  JBOJIOIHMH; YBEPEHHOE IIOJIb30BAaHHE  OMOJIOTHYECKOM
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— BJIaJICHUE OCHOBHBIMHM METOJAMU HAyYHOTO TO3HAHUS, UCIOJIb3YEMbIMU NPU OMOJOTUYECKUX
UCCIIEIOBAHUSAX JKUBBIX OOBEKTOB M JKOCHUCTEM: OIMCAHHEM, H3MEpPEHHUEM, IPOBEACHUEM
HaOJII0/IeHNIT; BBISIBJICHHE U OI[CHKA aHTPOTIOT€HHBIX U3MEHEHUI B IPUPO/IC;

— c(pOpMUPOBAHHOCTb YMEHHUM OOBSICHATH PE3YNbTAaThl OMOJOTHYECKUX IKCIIEPUMEHTOB, PeIlIaTh
3JIEMEHTapHbIE OMOJIOrMYECKHE 3a/1a4H;

—  copMHUpPOBAaHHOCTH COOCTBEHHOW TIO3WIMKM TIO OTHOIICHUIO K OHOJOTHYECKOU
nH(pOpMaILIUK,IOTy4aeMOM U3 pa3HbIX HCTOYHUKOB, II100aIbHBIM 3KOJIOTrHYECKUM

npoGiieMaM U IMyTSAM UX PelIeHUs.

VYyeOHas QUCUMIUIMHA HalpaBiieHa Ha (OPMHUPOBAHUE CHEIHAIBHBIX OOLIMX KOMIIETEHLUH,
KOTOPBIMH JIOJIKEH 00J1aaTh TEXHUK-TEXHOJIOT

OK 1. IToHumaTh CymHOCTb M COIIMAJIbHYIO 3HAUUMOCTh CBOEH OyayIiei npodeccuu, mposBiIsiTh
K HEM YCTOMYMBBII MHTEpEC.

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO AESITENbHOCTD, BHIOMPATh TUIIOBBIE METOIbI M CIIOCOOBI
BBITIOJIHEHUS TPO(ECCHOHATBHBIX 3a/1a4, OLEHUBATh UX d3PPEKTUBHOCTH U KaueCTBO.

OK 3. [IpuHuMaTh pemeHns B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYallUsIX U HECTH 34 HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBIATh MOUCK U MCTIOJIb30BaHNE HHPOPMAITHH, HEOOXO0AUMOU 17151 3 (HEKTUBHOTO
BBITIOJIHEHUS PO ECCHOHANBHBIX 3a/1a4, MPO(PECCHOHANBHOTO U TUYHOCTHOTO Pa3BUTHS.

OK 5. Ucnonp3oBaTh HHPOPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH B TTPO(PEeCCHOHATBEHOM
NEeSATENbHOCTH.

OK 6. PaboTath B KOJUIEKTHBE U KOMaH/E, 3(PPEKTUBHO 00IIAThCSI C KOJIJIEraMH, PyKOBOJACTBOM,
MOTPEOUTEIISIMH.

OK 7. bpatp Ha ce0s1 OTBETCTBEHHOCTb 32 pabOTy WIEHOB KOMaH bl (MOAYUHEHHBIX), PE3YIbTAT
BBITIOJTHEHUS 33JIaHUN.

OK 8. CamocTosTEeNbHO ONPEENATD 3a/1a4K MPO(PECCUOHAIBHOTO U JIMYHOCTHOTO Pa3BUTHUSA,
3aHMMAaTbCA CaMOOOpa30BaHKEM, OCO3HAHHO IIJIAHUPOBAThH MOBBIIIEHUE KBATU(PUKAILIUH.

OK 9. OpueHTHpoBaThCS B YCIOBUAX YaCTOW CMEHBI TEXHOJIOTUH B TPO(ECCHOHAIBHON
NEeSTENbHOCTH.

1.4. Pekomenayemoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrPaAMMbI TUCIHUIJIHHBI:

MakcumajibHa y4yeOHasi Harpy3ka o0y4aroiiero 4acoB
Brxuroyast:

Obs3aTenbHast ayIMTOpHAs Harpy3Ka 178 JacoB
CamocTosiTenpHas padora 74 Jaca
KOHCYJIhTAIlHA 10 4acoB
Bcero 262 yaca




2. CTPYKTYPA U COJAEP KAHUE YUEBHOM JUCITATIIMHBI

2.1. O0beM yueOHOM AMCUMIIMHBI M BUABI Y4eOHO# padoThI

Bun yueOHoi#i padoThl

O0BeM yacoB

MaxkcuMmasibHasi ydeOHasi HATpy3Ka (Bcero) 262
KoncyabTranuun 10
CamocrosiTesibHast padoTa (MHANBUIYAJIbHBII IPOEKT) 74
Oobs13aTesqbHAs ayIUTOPHAsI ydeOHAsi HATPY3Ka (BCero) B ToM 178
quClIe:

TEOPETHUYECKOE 00yIEeHNE 78
MPAKTUYECKHE PaOOTHI 100

[IpomexyrouHas arrectanus B 1-m cemectpe- (opme apyrux
dbopm arrectanuu/Bo 2-M cemMecTpe- SK3aMeHa




2.2. TemaTnueckuii miaH u coaep:xxanue yueonou nucunmiauiabl OY .10 «Xumus, ¢ 3jieMeHTaMH 0MOJI0TUID)

HaumeHoBaHue pa3ie/ioB U TeM

Coaepikanue yueOHOro MaTepuaJa, JJabopaTopHblie U NPaKTHYeCKHe padoTbl

Oo0nLeMm
4acoB

YpoBennb
OCBOEHUS

Pa3gen 1.buojorus

40

Tema 1.1
YueHnue 0 KJjIeTkKe

Conepxxanue y4eOHOIro MaTepuasa

CpoiicTBa *KMBBIX T€Jl. YPOBHU OpraHU3aluy )KUBOTo. [IporcxosxieHne )KU3HU Ha 3eMJI€.
HapcTBo [IpokapuoTtsl u DykapuoTsl. CTpoeHHE KIETKH. XUMHUECKOE CTPOCHHUE KIETKH.
buoopranndeckue BeniecTna.

IIpakTnuyeckune 3aHATHS
XuMHYeckoe cTpoeHue KieTku. buoopranndeckue Bemiectsa., MeTabonu3m KIeTKH.

@DOTOCHHTE3 U MpOoLIecchl OpokKeHUsI U JbIxaHus., OOMeH nH(OPMAallUK U SHEPTUU B KIIETKH.

CamocTosiTeqibHas padoTa Boga- HCTOUYHMK KU3HU HA 3€MJIE. PACTUTEIBHBIN M JKHBOTHBIN MHUP.
Jeixanue Ha cyrie u moj Boaoi. @oTocuHTe3npyronme 6aKTepun, UX POIb B IPUPOJIE U
JKU3HEJEATEIbHOCTH YEJIOBEKa

Tema 1.2. UuaguBuayajibHoe
pa3BUTHE OPraHu3Ma

Conep:xxanue y4yeOHOro marepuaja

I'ametorenes. BereratuBHOE pa3MHOXKEHHUE pacTeHUH. BHyTpHAIMOpHOHAIHHOE PA3BUTHE KIICTKH
[TocTamOpHoHaIbHOE pa3BUTHE KIeTKH [Iporiecchl cTapeHus oprann3Ma Hekierounsie ¢hopmbl
xu3an. Bupycsl. [IpodumakTrka pa3BuTHS BUPYCHBIX HHQEKITHH.

IIpakTnyeckmne 3aHATHSA
BrayTpuasMOproHAIBHOE pa3BUTHE KICTKH

CamocTosTesnbHas padota Pereneparnus. Bunsr perenepanuii .Perenepanus y >KUBOTHBIX,
pacrenuii u denoseka., [lytu nmpoanenns xu3Hu Ha 3emie, bakreprodaru. cTopust OTKPBITHS T
poib B pupone. [IpodunakTrka pa3BUTH BUPYCHBIX HH(PEKIIHN

Pasznen 2. OcHOBBI TeHEeTHKH H CEeJICKIHH

22

Tema 2.1. 3aKoHBI
HACJEACTBEHHOCTH U
M3MEHYHUBOCTH

Conepxanue yueOHOro Marepuasa

OcHOBHbIE IOHATHUS TEHETUKU. 3aKOHbI HacaeAacTBeHHOCTH H.Mennens. HeamnenbHbie
B3anMo/ieiicTBus reHoB [ enetuka nomia. Hacnencrenusie 601e3Hu. OCHOBHBIE 3aKOHBI
M3MEHYMBOCTH MyTallMOHHAsi U3MEHYUBOCTD U €€ BUJIbl. CeNeKlns pacTeHUM, )KUBOTHBIX U
MUKPOOPraHu3mMoB. OCHOBBI CENEKIIMH PACTEHUHN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

IIpakTHYecKkne 3aHATHSA
MyranuoHHas U3MEHYUBOCTD U €€ BUJIBL., CeneKus pacTeHu, )KUBOTHBIX U
MHUKPOOPraHU3MOB




CamocTosiTeJibHasi padoTa XpoMOCOMBI- HACJIEICTBEHHBIN anmnapart KieTky, [Ipodunakrruka
pa3BUTHUS HACJIEICTBEHHOM maTonoruu, I enHas nmxenepust X X1 Beka.

Paznen 3. Hpoucxomeﬂne 1 PA3BUTHUE ’KU3HHU HA 3emuie. IBOJTIOIHOHHOE YUCHHUE

20

Tema 3.1. J/loka3arejbCcTBa
IBOJTIOIUH

Conepxxanue yueOHOro Marepuaja
[IpoucxoxaeHue u HauaabHbIE ATAMbl PA3BUTHS KU3HU Ha 3emiie. Vcropus pa3BUTHS
SBOJIFOIMOHHBIX UAEH. MUKPO3BOJIIOLMS K MAKPOIBOJIIOLIHS.

I[MpakTuyeckue 3aHaTHA EcTecTBeHHBIN 0TOOP. boph0a 3a cyiecTtBoBanue., AHTPOIIOreHE3

CamMocTosiTebHast padoTa J[okazaTenbcTBa pa3BUTHS OPraHUYECKOro Mupa., Poib Tpyna B
CTAHOBJICHMH YEJIOBEKA.

Pa3gen 4. OCHOBBI DKOJIOTMHM U OMOHHUKA

16

Tema 4.1. AHTPpONIOTeHHOE
BJIMSIHHE HA IPUPOAY

Conep:xxanue yueOHOro Marepuaja

OCHOBHBIE MTOHATHUS SKOJIOTHH. AOGHOTHYECKHE U OMOTHYECKHE (PaKTOPBI Cpeibl. AHTPOIIONEHHOE
BiusiHUE Ha aTMochepy. Jlutocdepy, ruapocdepy, AHTPONOreHHOE BIUSHUE HA JKUBBIE OPTaHU3MBL.
DKOJIOru4YecKoe MpaBo. IKOIOTUYECKHE MTPOCTYIKA U 3KOJIOTMYECKUE IIPABOHAPYILICHHS.
MexayHapoHast 9K0JI0THsl BUOHMKa- ypOoKH IpUpojIbl BO nMs xku3Hu bruocdepa. [IpuponooxpanHast
JIeSITeTIbHOCTh YENOBEKa.

IpakTuyeckne 3aHATUSA AHTHQPHU3BI- 3AMMTHBIC CUCTEMBI )KHBBIX OPTaHU3MOB., AHTPOIIOT€HHOE
BIHUsIHUE Ha aTMOchepy., uTocdepy., ruapochepy., AHTPOIOreHHOE BIMSHUE HA KUBBIC
OpraHmu3Mbl. 3eneHasi peBoolrs. bHOHWKa- YpPOKH MPUPOJIBI BO MM JKU3HH, 3elleHasi PEBOIIOIHSI.

CamocTrosTeabHas padoTa AHTH(PPHU3EI- 3aIIMTHBIE CUCTEMBI JKUBBIX OpraHu3MoB. KocMoc- 00BeKT
MEKIYHApOJHOro 3HaueHus1. OXpaHa KOCMUYECKOr0 TIPOCTPAHCTRA.

Pazgea 5. O0mas u HeopraHuyeckasi XuMusl.

54

Tema 5.1.0OcHOBHBIC IOHATHA U
3aKOHBI XMMHH

Conep:xanue y4eOHOro MmaTepuaja

[IpencraBienus o cTpoeHUH BellecTBa. BanentHocTh. Xumuueckue Gopmyibl. 3aKoH
noctosincTBa coctaBa. OTHOCUTENBbHAS U MOJIEKYJIsipHast Macca. KoyinyecTBo BemecTsa.
Mouib. Monsipuas macca. PacueTsl mo xumudeckum GopmynaM. 3aKOH COXpaHEHHS MacChl
BEIECTBA MPU XUMUYECKUX peakiusax. Pacuersl mo xumuyeckuM opmynam. Cocras,
HAa3BaHUs U XapaKTepHbIE CBOWCTBA OKUCIICHHSI, OCHOBHBIX KHCIIOT U cojeil. [ 'eHeTndeckas
CBSI3b MEXJIy KJIaCCAMU HEOPraHMYECKHUX COeIMHEHUI.

IlpakTH4eckue 3aHATHSA
PacueTsl o XxumMu4eckum ypaBHeHusIM. Penienue 3aaay.

CamocrosiTesibHast padoTa.
Pemienue 3a1a4 o XMMUYECKUM YPaBHEHHUSIM, UCTIOJIB3Ysl MOHATHS: KOJINYECTBO BELIECTBA,
MOJIb, MOJIIPHAs Macca




Tema 5.2.

Iepuoguveckuii 3aK0H 1
NnepuoanyecKasi cucreMa
XHMHYECKOI'0 3JIEMEHTAa

Conepxxanue yueOHOro Marepuaja

[lepuognueckuit 3axkon J[[.M.MenneneeBa, nepuoauyeckas cucrema. CrpoeHue
atoma. OnucaHue XapaKTEPHBIX CBOMCTB 3JIEMEHTA M €ro COCJAWHEHUN HCXO U3
MOJIOKEHUSI €ro B IEPUOAUYECKON cucreme. PacnpenerneHue 3JIEKTPOHOB IO
SHEPTEeTUYECKUM YPOBHIM W NOAYpoBHAM. COCTaBieHHE SJEKTPOHHBIX (GopMyn u

A.N.Menjeeesa. rpaQuUecKuXx CXeM CTPOCHHSI DJICKTPOHHBIX CIIOEB aroMoB. HaydHblii u
rpaxkaadckuil noasur [I.M.Menneneesa.
CamocrosiTesibHast padoTa.
Hayunoe 3nauenue nepuoaudeckoro 3akona /[.M1. Menneneesa. Pacnpenenenue 3,eKTpoHOB
10 SHEPTETUYCCKUM YPOBHSIM U 10 IypoBHsIM. COCTaBJICHHE MIEKTPOHHBIX (hOpMYIT 1
rpaUUecKuX CXeM CTPOCHHS aTOMOB. XapaKTePUCTHKA dJIEMEHTa Ha OCHOBE TTOJIOKCHUS B
MEePUOIUYECKON CUCTEME U CTPOCHUU aToMa. Bubl XUMUYECKOW CBSI3HU, THUITBI
KPUCTATUNICCKHUX PEIICTOK
Copnep:xxanue MmaTepuaJjia 1
Tema 5.3 YcnoBust 00pa3oBaHusT XUMUYECKOH CBsI3U. VIOHHAs, TONSIpHAS M HETOJIsIpHAs KOBAJICHTHBIC
XHMH'1eCKast CBA3D. CBSI3U. 3apsA/ WMOHOB, TOHATHE CTEIEHM OKHCIEHMS. KpHCTalMueckhue pEmeTKH C
Pa3IUYHBIM THUIIOM XUMHUYECKOM CBSI3U.
Tema 5.4. Conep:xaHue MaTepuajia 1
DNEKTPOIUTHI U HEATEKTPOJIUTHL. DIEKTPOIUTHYECKAs JUCCOLMALIMS BEIIECTB C MOJIIPHOM
JJ1eKTPOIHTHYECKAs] KOBAJICHTHON U HMOHHOM CBs3bI0. CTENEHb DJIEKTPOIIMTHYECKON aucconnanuu. CUulbHBIE U
aucconuanust ciabble 3IEKTPOIMTEL Peakiuy HOHHOro oOMeHa. Y CIIOBHS MPOTEKAHMS PEAKIUH HOHHOTO
oOMeHa 110 KOHIA. XHMHYECKHE CBOWCTBA KHUCJIOT, OCHOBAaHHWM, COJIEH B CBETE
Ipe/ICTaBICHU 00 AIIEKTPOJIUTUYECKON JUCCOLIMALIUU u OKHUCIIUTEIHHO-
BOCCTaHOBUTENbHBIX IpoLieccax. [ uapomauns comeil.
IIpakTH4eckne 3aHATHS 2
XUMHUYECKue CBOMCTBA KMCIOT B cBeTe TO/I.
IIpakTH4eckne 3aHATHS 2
XuMHUYecKue cBoMcTBa ocHOBaHUM B cBeTe TO/I.
IIpakTnyeckune 3aHATHS 1
I'mnponus coneit. 2
OKHCAUTENHEHO-BOCCTAHOBHUTENBHBIE peakiuu. [lon6op korhdumueHToB. 2

Cocrasnenue ypasHenuit P.J11.0.

10




IpakTHyeckue 3aHATHA
OOMeHHBIE peakIIii B paCTBOPAX AJIEKTPOJIHUTOB.

CamocrosiTesibHast padoTa.
CocraBiieHHE HOHHBIX yYpaBHEHUH. DiekTposn3 cosiell. IlpuMenenue B nuiie.

Tema 5.5.
XuUMHuA MEeTAJLJI0B

Conepxxanue yueOHOro Marepuasa

[IpyuMeHsITh MOHATUS: KPUCTAIIMYECKUE PEILIETKH METAJJIOB, JIEKTPOXUMUYECKUM Psijt
HANpsDKEHUN  METaJuIOB; BBINOJHATH XMMHUYECKHUE OIbITHI, MOJATBEPKIAIOIIME CBOICTBa
M3YYEHHBIX METAUIOB U UX BAKHEUIINX COCAVMHEHUM. IlonoxeHne MeTaJIOB B
MEePUOIUYECKON CHCTEME U OCOOCHHOCTH 3JIEKTPOHHOTO CTPOEHUS UX aTOMOB. Pu3nyeckue
U XMMHUYECKHE CBOMcTBa MeTauioB. Okcuabsl W I'Mapokcuisl MeTaioB. XHUMHUYECKas U
ANIEKTPOXUMHUYECKAsT KOPPO3Us METauIoB. 3aluTa OT Koppo3uu. OOmias xapakTepucTHKa
MeTaj1oB TiaBHbIX noarpymni |-111 rpynn nepuonnyeckoit cucTeMbl XMMUYECKHX JIEMEHTOB
. N.MenpeneeBa. XapakTepUCTHKA MTPOCTHIX BEIIECTB U UX COCAMHEHUI: HATPUM, KaJIbIIUH,
amoMuHMN. [IpupoaHple cOoeIMHEHMS METAUIOB 1-i Tpynmsl TJIABHBIX MOAIPYNI U UX
npuMeHeHne. MeTauibl MOOOYHBIX MOATpYyNI (XpoM, Mapranen, jxene3o). CBolcTBa
XUMUYECKUX JJIEMEHTOB. XapaKTEPUCTHUKAa BAXXHEHIIMX COCAMHEHUN XpOMa, MapraHia,
xenesa. VX ydacTue B OKHCIIHTENBHO-BOCCTAHOBUTEIIBHBIX PEAKIMAX. BaxkHeHne CruiaBbl
JKenes3a, YyryH, CTaJlb.

IIpakTnueckas padora
dusnueckre cBOMCTBA METAJUIOB

CamocrosiTesqibHast padora

Koppo3zus meramnos. Baxkneiiiine crijiaBel Ha OCHOBE aJIFOMUHMS, Kele3a (4yTryH, CTallb) U
JPYTUX METAJUIOB, POJb JJIsl IPOU3BOJICTBA U KCIUTyaTallid TOPrOBOTO U MHILEBOTO
obopynoBanus. CocTaBiieHHe XUMUYECKUX YPAaBHEHUI U pelIeHHe 3a1a4. XapaKTepuCcTUKa
MeTaJljia: MOJIOKEHNe MeTasula B IEpUOANYECKOI cucTeMe, CBOWCTBA, IPUMEHEHUE.
3arpsi3HEeHUE OKpYKarolen cpeibl, MUIIEBON NPOAYKIIMN METANIAMH U UX COEIMHEHUSIMHU.

Tema 5.6.
XUMHA HEMETAJLIO0B.

Conepxanue yueOHOro Marepuasia

OO6mue cBenenuss o Hemetauiax. OcoOEHHOCTH SJIEKTPOHHOTO CTPOEHUS HMX AaTOMOB.
XapakTepucTUKa COCIMHEHUN HEMETaJuIOB: OKCHJIOB, THUIPOKCUAOB, BOJOPOIHBIX
coenquHenuil. Kucnopon conepxkamue kuciotel. [loarpynma ranoreHoB. CBoiicTBa u
NPUMEHEHUE TaJOreHOB M UX coenuHeHuil. Pacno3naBanue ranoreHoB. [loarpymma
KHUCIIOPOJIa. AJUIOTPOIHUS KUCIOPOIa U Cepbl. XapaKTEepPUCTUKA FIEMEHTOB U UX COCTMHEHUN
HNOATPYIIbI KUcIopoaa. OKCUJIbI Cephl.
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[Monyuenue oxcuaa yriepona(lV).(Jdemoncrpamus onbita) CBOMCTBa KApOOHATOB.

HpaKaneCRne 3aHATHUSA

Pemenne pacuéTHo-3KCIIEpUMEHTANIBHBIX 3a/1a4 6
I'eHeTnueckas cBsI3b HEOPraHMYECKUX COeMHEHUH. Pelienue 3amay.
CamocrosiTesbHast padoTa.
XapakTepucTuKa HeMeTajljja: TIOJIOKEHUE B IEPUOJUYECKOM CUCTEME, IMOJIy4EHUE, 5
(¢u3nueckue CBOWCTBA, OCHOBHBIE XHMHUYECKHME CBOWCTBa, IpPHUMEHEHHUE. 3arps3HeHue
OKpyKaroen cpenbl. YUCThIN BO31yX M BOJA, BIUSHHE Ha yesnoBeka. Hutpatsl u nuia.
Paznen 6. Opranuyeckasi XumMust 100
Tema 6.1. Conepxxanue yueOHOro Marepuaja
BBenenue. OcHOBHBIE Beenenune. Teopust xumuyeckoro crpoenusi A.M.bytnepoBa. Ee ocHOBHBIE MOJIOXKEHUS.
MOJI0’KEeHUsI TEOPUH 3aBUCHUMOCTh CBOWCTB OPraHWYECKHUX BEHIECTB OT XHUMHUYECKOTO CTPOEHUS, MOHSITHE 2
XHMHMYECKOI0 CTPOCHUSA yraeBooposoB.  Ctpykrypuble ¢opmynsl. M3omepus. OcoOEHHOCTh  3JIEKTPOHHOTO
A.M.Bytaeposa. CTpoeHusi aroMa yriepoaa. [lpuumHBI MHOrooOpa3us OpraHM4ecKHX COEIWHEHUH.
Knaccudukarust opraHI4ecKuX COeTUHEHUH.
Tema 6.2. IlpeneabHbie Conep:xanue y4eOHOro Mmarepuaja
yIJ1€BOAOPOAbI [IpenenbHble yrieBomopoAabl, obmas ¢opMyaa cocTaBa, TOMOJIOTUYECKas pPa3HOCTh,
XuMHu4ecKkoe cTtpoeHue. KoBasieHTHBIE CBSI3W B MOJIeKyJaax, Sp " rubpuauzaruu. [lonsTue
yIJI€BOJOPOAHOrO  pamukana. M3omepus yrieponHoro ckenera. CucreMmaruyeckas
HOMEHKJIaTypa. XHUMHUYECKHE CBOMCTBA: TOpEHHE, TaJOuJUpOBaHUE, TEPMHUECKOE
pasnokeHue, JAETHAPUPOBAHUE, OKHCIEHUE, Hu3oMepu3anus. MexaHu3M peakluuu 2
3amemnteHusi. Cunte3 VYrmeBogoponoB (peakuusi Bropua). Ilpaktuyeckoe 3HaueHue
IpENeNbHBIX YITIEBOJOPOJIOB U UX rajoreHozaMmenieHHbIX. OmnpeseneHue MOJEKYISIpHOM
(dhopmMyIbl Ta3000pa3HOTO YIIIEBOJOPO/IA MO €ro IVIOTHOCTH U MAacCOBOW JIOJI€ XUMUYECKUX
3JIEMEHTOB WJIH IO MPOJIyKTaM cropaHus. MeTtaH, CBOICTBa, TPUMEHEHUE.
CocraBieHne CTpYKTypHBIX GOPMYIT H30MEPOB AIKAHOB.
IIpakTHYecKkne 3aHATHS 4
Omnpenenenue yriepoaa, BOJAOPOAA B OPraHUYECKUX COCIUHEHUSIX.
IIpakTnyeckue 3ausaTHs Penienne 3aa4 Ha HAXOXKICHUE MOJIEKYISIPHON (hOPMYIIBI 4
OpPraHMYECKOr0 COEIUHEHMUS.
CamocrosiTesbHast padora 4

CocTtaBieHHe CTPYKTYpHBIX (popmyit ankaHoB. OCHOBBI MEXKAYHAPOJHOH HOMEHKIIATYPBHI.
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MexaHu3M peakiiy 3aMelieHns. AJKaHbl — OCHOBA IMPUPOTHOTO Ta3a, HeTH, poJib B
SHEPreTUKe, B MPOU3BOACTBE NOTPEOUTEIHCKUX TOBAPOB. [IpOU3BOIHEIE aJIKaHOB, UX
3Ha4YeHUE B pa3aMuHbIX 00aacTsx. Penenue 3amau.

Tema 6.3 HenpenesibHble
yIJ1€BO1I0POAbI

Conepxxanue yueOHOro Marepuasa

Ankenwsl. OOmas ¢opmyna ankeHoB. OTwieH. Ero crpykrypHas ¢opmyia.
DneKTpoHHOEe cTpoeHue. Buasl cBs3m u SPp " ruOpummsanuss atoMoB yriepoja.
l'omonoruueckuit psin stusneHoB. Cucremaruueckas HoMeHKIaTypa. [lonmydeHue ankeHOB.
XUMHUYECKUE CBOMCTBA QJIKEHOB: PEAKIMS MOHHOTO IMPUCOCIUHEHHS (B3aUMOJCHCTBUE C
rajoreHaMu, TajJOT€HOBOJOPOJaMH, BOJOpPOJAOM, BojoH). OOBsCHEHHE TpaBuia
MapkoBHHKOBA € TO3UIIUNA AIEKTPOHHOTO CTPOEHHSI pearupyrommux BemectB. OkucieHue
AJIKEHOB nepmaHraHaroM kanus. ['openue. [lonmumepusanus. [Tondarusi: MoHOMED, TOTUMED,
cTeneHb  nojguMepusanmu. CpoiicTBa  moaudTHiIeHA. [IpUMeHeHHe  ATUIEHOBBIX
yTI€BOIOPOJOB. JIMEHOBBIC YIiIeBOIOPOIbI (YTIAEBOJOPOLI C ABYMs JBOWHBIMHU CBSI3SIMH).
[TonatTne o0 JUEHOBBIX YIIEBOJAOPOJaX; uX o0Omas ¢GopMmyna; CHUCTEMaTHYECKas
HOMEHKJIaTypa; BUIbI n3oMepun. COMpsHKEHNE CUCTEMBl C OTKPBITOM IENbI0 (Ha MpUMeEpe
Oyraauena 1,3). OcoOEHHOCTH AJIEKTPOHHOTO CTPOEHUS YIIIEBOJOPOJOB C COMPSHKEHHBIMU
JBOMHBIMU CBSI3IMHU. XMMHYECKUE CBOKCTBA INCHOB B CPAaBHEHUH C aJIkeHaMU. CKIOHHOCTh
JIMEHOB K peakiuu npucoenuHeHus no mecry 1,4. OxkucieHre MepMaHTaHATOM Kajusl.
[Momumepu3zanus Oyraauena 1,3 u uzomnporena. [IpupoaHbIii U CHHTETUYECKUN KaydyKH, UX
MIPUMEHEHHE.

IIpakTnyeckmne 3aHATHSA

Anxunbl. AuertuiieH. Ero cTpykTypHas v a5ieKTpoHHas popMyIibl; SP THOpHAN3aLus
yriaepoaHoro atoMa. ['omonoruueckuii psij anerwiena. O6mas hopmyna alkuHOB. Bujibl
CTPYKTYpHOI n3oMepun. CucreMarnyeckasi HOMEHKIIATypa aJKUHOB. XUMHUYECKHE
cBoiicTBa. Peakiuu HOHHOTO MpHcoeauHEeHUs. Peakiiny 3aMelieHus BOJ0opo/ia IpU yriiepoie
C TPOIHOM CBsA3BIO Ha MeTasll (00pa3oBaHKe alleTHICHUAOB). Peakius noamumepusaium.
OkuciieHne nepManrasatom kanus. [losiyueHre v npuMeHeHne aleTuiIeHa.

IlpakTH4eckue 3aHATHSA
[Tonyyenue 3THIIeHAa U U3yYEHUE €r0 CBOMCTB.

CamocrosiTesbHast padora.

ANKeHbl - TPpPOAYKTHl KpeKkuHra HepTH, ob6nactu npuMeHeHus. [lomumponuseH,
nojuMepusanys aiakuHoB. [loaumepsl B MPOM3BOACTBE MOTPEOMTENBCKHX TOBAPOB.
3arpsi3HeHue okpyxarouiei cpensl. IpoOneMbl yruan3aiuy NoJuMepoB, Pe3UHBI.
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Tema 6.4 ApomaTuyeckue
Yaeronopoasl. ApeHbl

Copep:xanue y4eOHOro MaTepuaJia

benzon.  CrpykrypHas  ¢dopmyrna. Tun  ruOpuamzanuu  aTOMOB  yriepojga B
O0eH301bHOMKOJIBIIE (SP " rubpuau3anun). [lonstue 06 37IEKTPOHHOM CTPOEHUHU OEH30J1a KaK
COTIPSDKEHHON CHUCTEMBI C 3aMKHYTOH LEIBIO. [TpupogHbIe UCTOYHUKHA ¥ CHHTETHYECKHE
CrocoOBl  TMOJIydeHHsI apOMATHUYECKHX  YIJIEBOJOPOAOB. B3anMOCBS3b TNpeieNbHBIX,
HETIPE/ICNbHBIX U apOMATHUYECKHX YIIIEBOAOPOAOB. Du3nyeckre W XUMHUYECKHE CBOWCTBA
OeHsosia. XapakTepHble pPEaKIUU HMOHHOTO 3amelleHus (OpoOMUpPOBAHUE, HUTPOBAHMUE).
VYcnosus ux nposeneHus. OCOOEHHOCTh MPOTEKaHUs PeaKUil MPUCOETUHEHHS BOJOPOIa U
xsopa. OTHomeHNe OEH30J1a U €r0 TOMOJIOTa TOJTY0JIa K OKUCICHHUIO MTEPMaHTaHATOM KaJIHsl.
I'openne 6enzona. Ctpoenue, cBoiicTBa ctupoia. [lonmMepusarus cTupona.

CamocrosiTe1bHas padoTa.

OcHoBHbIE cIOCOOBI TepepadOTKU HePTH (IIpsiMast IeperoHka, 00J1IacTH MPUMEHEHUs
MIPOJIyKTOB, KpeKUHT.) KaMeHHbI# yronib, kokcoBanue yriei. [lonydenue u npumMeHeHue
rOMOJIOrOB O€H30J1a. YTJIeBOIOPO/Ibl Kak IiI00aibHbIE 3arpsSI3HUTENN OKPYKaIOLIEH cpebl.

Tema 6.5.

Cnuptbl. PeHOJIbI.

Conep:xxanue ydyeOHOro marepuaja

Crouptel. CTpoeHMe TMpenenbHbIX OJHOATOMHBIX CHUPTOB. DYHKIMOHANbHAs TIpymIa
CHOUPTOB (TUAPOKCOTPYIIA), €€ AJIEKTPOHHOE CTpoeHHe. ['OMOJIOTHYEeCKUI psii CHUPTOB.
CrpykTypHas uzomepus (M30MepUsl YIIEPOIHOTO CKelleTa U MOJIOKEeHHE (PYHKIIMOHAIBHOM
rpynmnbl). PanuonanbHas u  cuctemMatuueckas HoMeHKiarypa. OCHOBHBIE CHOCOOBI
MOJIyYE€HHUsI CHOUPTOB: THUApPATAlUs aJKEHOB, B3aMMOJCHCTBUE TaJOre€HOMPOU3BOIHBIX
YIJIEBOJOPOJOB CO IIEJIOYbI0; BOCCTAHOBJICHHE aibAeTuioB. (Du3nyeckue CBONCTBA
CHUPTOB. XMMHUECKHE CBOMCTBA CIIUPTOB.

Metanon u staHon. VX mpuMeHeHHE U NPOMBIIUICHHBIA CUHTE3. SIIOBUTOCTH CHUPTOB,
ryouTtenpHoe JEHCTBME Ha OpraHu3M 4YeloBeka. [eHeThueckas CBSI3b  MEXAY
yI€BOJAOPOJAMH U CTUPTAMHU.

MHoroaToMHble CHOUPTHI, UX CTpoeHHe. OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX CIIUPTOB.
KauecTBeHHas peakiusi HA MHOTOATOMHBIE CIIUPTHI - B3aUMOJICHCTBUE C TUIPOKCUIIOM MEIU
(ID). TIpumenenue FTUICHTIMKOIIA U TiuiepuHa. denounsl. Onpezenenue kiacca HEHOIOB.
Nx crpoenune. @yHkiunoHanbHas rpynmna - OH; B3aumozeiicTBue ¢ HaTpueM, CO LIEI0YaMHU.
KauectBennas peakimus Ha (eHOINBI - B3auMoaencTBUue ¢ xiuopuaoM xenesa (L), Peakuun
Ha apOMATHYECKOE KOJIBLIO: TAJIOT€HUPOBAHUE U HUTPOBAHUE.

IIpakTHYecKkne 3aHATHSA
XUMHYECKUE CBOMCTBA CIIUPTOB.
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CamocrosiTesbHast padoTa.
I'ybutensHoe AelcTBUE ankorouis, (eHosia Ha OpraHu3M uenoBeka. [IpumeHeHne cnupToB B
IPOU3BOJICTBE MUILEBOM MPOIYKINH (KCHIUT, COPOUT) U JPYTHUX.

Tema 6.6. Aabaeruabl. KeToOHBI.

Conepxxanue yueOHOro Marepuasa

Omnpenenenne kiracca anpaerunoB. Ux ¢yHkmuonansHas rpynma. O6mas dopmyna,
FOMOJIOTMUECKUH psiA M CTPYKTypHas H30MepHsl albJerujioB. PamuonanbHas u
cucremMaruyeckass HoMeHkiaTtypa. Ilosyuenue u coiictBa anpiaeruioB. Peakuuu MOHHOTO
MIPUCOEIUHEHHUST MO0 KapOOHWJIBHOM rIpymme (B3aMMOJEMCTBHE € BOJOPOAOM, BOJIOM,
CIUPTOM, aMMHauHbIM pacTBOPOM OKcHja cepebpa). Peakuuu okucieHHs anbAeTrUIHON
TPYIIEI - B3auMoencTBre ¢ okcuaoM cepedpa (1) u ruapoxcumom memu (1) -kauecTBeHHBIC
peakuuu Ha anpjerujpl. Peakuuu 3amelieHuss BOJOpOJa B YIVIEBOJOPOJHOM pajHKale.
@®opmanbierua. Ilomumepuszanus. Ilonarue o kiacce kertoHoB. Mx ¢dyHKIMOHanmbHas
rpynmna. CXoJICTBO U pa3jiMyKe B CBOMCTBAX ajbAETUIOB U KETOHOB. AleToH. [Ipumenenue
KapOOHUJIbHBIX COEAMHEHUH. TOKCHYHOCTH NIEHCTBUS albJETUJOB U KETOHOB Ha >KHUBBIE
OpraHU3MBl.

IIpakTHYeckue 3aHATHS
[Tony4yeHue ykCyCHOTro anbJaeruja, U3ydeHrne CBOMCTB allbJIETU0B.

CamocrosiTesqbHas padora.
Tokcuueckoe BIMSHHME albJETHIOB U KETOHOB Ha OpraHu3M uesnoBeka. [IpumeHeHue
anbJeru10B A (anbCUPUKAIMU TUILEBOI MPOAYKIUH.

Tema 6.7. KapOoHOBbBIE KHCJIOTBI

Conep:xaHue y4e0OHOro MmaTepuaja
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Omnpenenenue kiacca KapOOHOBBIX KHUCIOT. MX (yHKUMOHaIBHAs Trpymma. DJIEKTPOHHOE
CTpOEHUE KapOOKCWIBHOW Tpynmbl W YrieBoAopoaHoro paaukana. OOmas dopmyna u
FOMOJIOTMUECKUH  psifi  NPEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. Buabl
CTPYKTYpPHOM M30MepHH. DMIIMPUUECKUE Ha3BaHUs KapOOHOBBIX KUCIOT. CucTeMaTudeckas
HoMeHKarypa. [lonydyeHue u gusnyeckue CBOCTBa KapOOHOBBIX KUCIOT. XUMHYECKHE
CBOICTBA KapOOHOBBIX KUCIOT. Peakuuu ¢ ydacTueM THIpOKCHIIa KapOOKCHIIBHOM TPYIIITBI
(B3amMOJIeIiCTBUE CO CIHPTaMHU) - MOJydCHHE CIOXKHBIX 3(HpoB. Peakumu 3amenieHus
BOJIOpOJIa B YIJIEBOJOPOAHOM pajuKajie (TraJlor€HUpPOBaHHE) KAapOOHOBBIX KHUCIOT.
Baxkneiimue npeacraBuTenu KapOOHOBBIX KUCIOT: MypaBbHHasl, YKCyCHasi, HaJIbMUTHHOBAS,
CTeapuHOBAas, aKpuioBas, oJeuHoBass. OCOOEHHOCTb XMMHUYECKHUX CBOWCTB MYpaBbHHOM
KHCIIOTBI, peaklus «cepeOpsHoro 3epkana». OIerHOBas KHCIOTa KaK IpeACTaBUTEIb
HeMpeeNbHbIX 0JJHOOCHOBHBIX KapOOHOBBIX KUCIIOT.

[IpeBpanienne opraHn4ecKux BemecTB. PacueTHsle 3a1aun.

IIpakTHYeckue 3aHATHS
[Tony4yenue yKCyCHOM KHUCIOTHI M M3y4€HHUE CBOMCTB KAPOOHOBBIX KHCIIOT.

CamocrosiTesibHasi padora. 3HaueHHe KapOOHOBBIX KHUCIOT Uil 4eloBeKa, s
Mpou3BoJicTBa mHIIeBoM mnpoaykiuu. ConaepskaHue KapOOHOBBIX KHUCIOT BO (pyKTax,
AT0Jax, OBOIIAX W B APYyrux npoaykrax. OsjenHoBas (omera-3) u jauHOJEBas (omera-6) —
BIIMSIHUE Ha NUIIEBAPUTENbHbIE Mpolecchl. TBepiable W JKUJIKHE MblLIa, >KECTKas BOJa,
BIIMSIHUE Ha SKCILUTyaTaIMI0 MUIIEBOro 000py10BaHuUs.

Tema 6.8. Cii0:kHbIE 3QUPBI.
Kupbl.

Conep:xanue y4e0OHOro MmaTepuaja

Crpoenue cinoxHbIX 3hupoB (o6mas dopmyna). Peaknuu stepudukanuu. OOpaTuMocTh
peakiuu dTepudukanuyd. KUCIOTHBIM W IIETOYHOW THUAPOJU3 CIOXKHBIX 3hupoB. Mx
NPUMEHEHHE B HAPOJHOM XO3WCTBE, poJib B mpupoje. JKupsl U UX CBOWCTBa. Bricmime
KapOOHOBBIC KHCJIOTBI, BXOJIIME B COCTAaB MPHPOJHBIX JKUPOB (TTAJIbMHTHHOBAS,
OJICMHOBAsI, CTeapuHOBasi). DU3MUECKUE U XUMHUECKUE CBOMCTBA KUPOB: THIPOJIA3 KHUPOB;
WX OKHCIICHHE; THIPUPOBAHUE KUJIKHUX KUPOB.

CamocrosiTesibHas padora.
XKupslt u 37m0poBhEe uenoBeka. HarypanbHble >xupsl U ¢danbcuduraTopsl. JKupbl u
6e3omacHoe nuTanue. [IporopkaHue U OKUCICHNE MUIIEBIX KHPOB.
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Tema 6.9 YriaeBoabl

Coaepikanue yueOHOro MaTepuaJjia

[Monsitne um xiaccudukanus yrieBogoB. MoHocaxapuzapl. llonsitue o QoTocuHTese.
CrpoeHue TIJIOKO3bI Kak MHOTOAQTOMHOIO  ajpAerujocnupra. Buasl  u3oMeTpuu
MoHOcaxapunoB. M3o0paxenue Gopmynsl D- rmoko3bl. XuMHUYeckne CBOWCTBA TIIFOKO3HI,
00yCIIOBJIEHHbIE HAJMYMEM albJIETHJIHOM TPYIIbI: OKHUCIEHHE OKcuaoM cepedpa () wim
runpokcugom meau (I1). CpoiicTBa, 0OyclOBIEHHBIE HATUYHMEM B MOJIEKYJIE CHHPTOBBIX
THIPOKCHIIOB (peakiusi Ha MHOTOATOMHBIE CIIUPTHI). Buibl OpoKeHuUs TIIFOKO3bI (CIIUPTOBOE
U MOJIOYHOKHCIIOE). 3HaueHHE TJIIOKO3bl U €€ MPOU3BOJHBIX s denoBeka. HaxoxneHue
TII0KO3bI B ripupo/ie. [Toustue o Butamune «C» (aCKOpOMHOBAsI KUCIIOTA).

IIpakTnuyeckune 3aHATHS

@®pyKkTo3a - CTPYKTYpHBI wu30Mep Tritoko3bl. CTpoeHHe U CcBOWCTBAa (PYKTO3BI.
Hucaxapunel (ManbTO3a M caxapos3a), HUX COCTaB, CTpOeHHue, cBoicTBa. Peakuus c
ruapokcuaoM wmeau (Il), ruaponus. Ilonucaxapuapl. Kpaxman. CocraB, cTpoeHue.
XUMHYECKUE CBOMCTBA: peakius ¢ hoaom, ruaponus. [IpeBpamieHune kpaxmaina NHUIIA B
oprauusme. [nukoren. Ilemmono3a. CoctaB, CTpoeHHE, CBOMCTBA. A3O0THOKHCIBIE H
YKCYCHOKHUCJIbIE AUPHI 1EJUTI0103b1. VIX TprMeHeHue.

CamocrosiTeqbHas padora.
I'mukoren - )kuBOTHBIN Kpaxmai. Llemnono3a — oCHOBa pacTUTENIBHOW KJIETKU. YTJIEBOIbI U
OCHOBBI 3710poBOTO NTUTaHUs. COBpEMEHHBIE IHUETHI.

Tema 6.10 A3zoTconepskamue
opraHuyeckKue coeJIMHeHUs

Conep:xanue y4ye0OHOro MmaTepuaJja

Amunbl. Knaccudukanus. M3omepus m HOMeHKIaTypa aMUHOB.  OCHOBHBIE CBOWMCTBa
aMHHOB. BzaummopeiictBue ux ¢ BoAoW M kuciotamu. CpaBHEHHE OCHOBHBIX CBOMCTB
METWJIIaMUHAa U JIeMeTHiIaMuHa. ApomaTtuueckue amuHbl. AHwiIMH. Ero crtpoenme.
Ouznyeckue MU XUMHYECKHUE CBOMCTBA MEPBUYHBIX apOMAaTHYECKHMX aMHHOB Ha MpuUMeEpe
anwinHa. CpaBHEHHE OCHOBHBIX CBOWCTB anu(aTHYeCKMX M apOMAaTHUYECKUX aMUHOB.
3HaueHHE aHWIMHA B OpraHUYecKoM cuHTe3e. [Ipou3BoACTBO KpacuTeneil, B3pbIBUATHIX
BEIIECTB, JIEKAPCTBEHHBIX MPENapaTos. [lonstue o0 amuHOKHCIOTax. L-
AmuHokucnoTel. Mx 3Hadenwe B mpupone. Ha3Banue amuHOKMCIOT. Buabl mzomepumn.
Ou3nyeckue U XUMUYECKUE CBOWMCTBA aMHUHOKHCIOT. [loHsTne o OWUMONSIPHOM HOHE;
aM(pOTepHOCTh AMUHOKUCIIOT B3aMMO/ICHCTBHIE C KUCIOTaMH U CO IenoyaMu 4 oOpa3oBaHue
NENTUIOB.
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IpakTHyeckue 3aHATHA
benku xak 6uononmMepsl aMHMHOKHUCIOT. [IpeacraBienne 060 aMMHOKUCIOTAX, BXOSIIUX B
cocrtaB mpupoAHbIX OenkoB. [lomumentugHas Tteopuss crpoeHus OenkoB. CTpoeHue

NEeNTUIHON TPYNIUPOBKUA. YCIOBHS NpPOBENEHHs THUAposin3a OenkoB. buomornveckue 2
¢bynkuun 6enkoB. Depmentsl. CrienupuIHOCT UX AeHCTBUS. Vcmons3oBanue pepMeHTOB B
pa3NMYHBIX OTPACIHSIX HAPOJHOTO Xo3siicTBa. [lpuMeHeHne QEepMEHTOB M JICUCHHS
00JIe3HEH.
CamocrosiTesibHast padoTa.
Bpennoe BimMsHME Ha OpPraHu3M 4YellOBeKa HAPKOTHYECKMX, TOKCHYHBIX BEIIECTB, 4
KypuUTeNnbHBIX cMmecell. ['eHermueckn MoauduIpoBaHHbIE TPOMYKTHL. OpraHudyeckue
COCJIMHEHUS M DKOJIOTHUS
Tema 6.11. Conep:xxanue y4yeOHOro marepuaja
OCHOBHBIE METOIBI CHHTE3a BRICOKOMOJIEKYJISIPHBIX COCIMHEHUH - PEaKIIH MOTUMEPU3aIIH
CuHTe3 BBICOKOMOJIEKYISIPHBIX | i ponpkonaencanuy. [lnacTMaccsl 1 Kaydykd. CHHTETHYECKHE BOJOKHA; MOIMA(HPHBIE
BELIECTB (maBcan) u mosmMaMugHble (KampoH). Poib XMMHH B CO3JaHMM HOBBIX MAaTEPHAJIOB, 4
MPAKTUYECKOE HCIIOJIb30BAaHUE TMOJUMEPOB W BO3SHHKHOBEHHE HSKOJIOTHYECKOH IMPOOIIEMBI
BTOPHYHOM IepepabOTKH MOJMMEPHBIX MPOAYKTOB. bymymiee monmnMmepHBIX MaTepualioB.
Heo6xoauMocTh co31aHMs TTOJIMMEPOB, PACHOIATAIONINXCS B €CTECTBEHHBIX YCIIOBHSX U HE
3arpsA3HAIONINX OKPYKAIOIIYIO CPEy.
IIpakTn4yeckmne 3aHATHSA 5
CBoOI¥ICTBa YIJIEBOJAOB M OEJIKOB.
Koncyabranust 10
Bcero 262
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3. YCJI0OBUS PEAJIM3ALIMA ITPOI'PAMMBI TN CHUIIJINHBI
3.1. TpeOoBaHHMs1 K MUMHUMAJILHOMY MaTepHAJbHO-TEXHHYECKOMY O0ecredeHHI0

Peanuzanus mporpaMMel JUCHUIUIMHBI TpeOyeT HAMUYHs yueOHOTO KabuHeTa XuMus U

OMOJIOTHH.

Oo6opynoBanue TexHudeckue cpeacTBa 00ydIeHUs KonuuectBo pabouymnx mect

- Tlocamounble MecTa II0 - KOMIIBIOTEPHI c 30
KOJIMYECTBY CTYACHTOB, JIMIICH3NOHHBIM

- PaGoume MecTa POrpaMMHBIM
CTYACHTOB, obecrieuyeHHEM )54
ocHamennsie IIK, wu MYJIbTUMENA POCKTOP;
OpraHu3aIus ux - mepudepuiinbie
0060pyIOBAHHUS YCTpOHCTEa,
[ —— - JIOKalbHas ceTh c

BO3MOXXHOCTBIO BbIXO/J1a B

COOTBETCTBOBATH Vereprer.
TUTUEHUYECKUM
TpeOOBaHUSIM
CaHMTapHBIX TIPaBUI U
HOPM.

- Pabouee MECTO
MPEnoIaBaTes;

- Komrurekr y4eOHo-
HaIJIAOHBIX TTOCOOWH TI0
yaeOHOM TUCIIUILINHE.

3.2. UudopmannonHoe odecriedyeHue 00yueHust

IlepeyeHb pekoMeHIyeMbIX Y4eOHBIX U31aHUIl, UHTepHeT-pecypcoB, J0NMOJHUTEIbHOI

JIUTEPATypbl

Ne /i

HaumeHoBanue yueOHbIX U31aHUil, IHTepHEeT-pecypcoB, 10MOJIHUTEIHHOM

JINTEpaTyphl

OcHoBHas uTEpaTypa

1.1

Anamutndeckas xumus: yaeOuuk / H.M. Mosuan, P.I'. Pomanosa, T.C. ['opOyHoBa
[ gap.]. — M.: UHOPA-M, 2017. — 394 ¢.— www.dx.doi.org/10.12737/12562.

1.2

Xumus: Yuebnoe mocobue / BocrpuxoBa H.M., Koponea I''A. — KpacHosipck.:
Coy, 2016. - 136 c.: ISBN 978-5-7638-3510-6 - Pexum pocryma:
http://znanium.com/catalog/product/968024

13

buonorus: yuebnuk u npaktukym no CIIO / mon pemakuueit B.H. Speiruna — 2-e
u3gane —  M.:  UsmarensctBo  IOpaiit, 2018r.-378c.  https://biblio-
online.ru/viewer/biologiya-428182#page/2

JlononHuTe/ILHAS JIMTepaTypa

21

Ananutnyeckas xumusi: yaeoHoe nocooue ans CIIO/ A.M. Anapues, I'.K. JIynenko,
T.I1.AnexcanapoBa, A.A. KazakoBa — 2-e uzn, ucnp. u gomn. — Mm.: M3gareascTBo
Opaiit, 2018r. 107c. https://biblio-online.ru/viewer/analiticheskaya-himiya-
423828#page/2

2.2.

H.E.Ky3pmenko, B.B.Epemun. Xumusa. M.: Oxk3amen: M3narensckuii nom "OHUKC
21 Bex", 2014.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJINHBI

OOpazoBarenbHOE YUPEKICHUE, PEaTU3YIOIIee MOJIrOTOBKY MO y4eOHOU TUCIHILIMHE,
o0ecrieynBaeT OpPraHU3aluio U MPOBEACHUE MPOMEKYTOUYHON aTTECTAIlMH U TEKYIETo KOHTPOJISA
WHIMBUIYAIBHBIX 00pa30BaTENbHBIX JOCTIDKEHHH — JEMOHCTPHUPYEMBIX OO0Y4arOUUMHUCS
3HaHUM, YMEHUH U HABBIKOB.

Texyiuit KOHTPOJIb IPOBOAUTCS NpenoaaBaTessMu Bopounnoit B.Y. u INanmesoii T.O.

@opMBI U METOJbl MPOMEXKYTOUHON aTTeCTalMi M TEKYLIEro KOHTPOJs MO y4eOHOH
JUCLMIUIMHE CAMOCTOSITEIbHO pa3pabaThIBAlOTCS 00pa30BaTEIbHBIM YUPEKICHUEM U JTIOBOJIATCS
JI0 cBeJleHUs 00yJarouXcsl He MO3/1Hee Hayaa JIByX MecsLEeB OT Hayauia o0y4eHusl.
HToroBoii popmMoii KOHTPOJIS SBIISETCS IK3aMEH.

®onapl  oneHouyHsix cpenacts (POC, KOC) paspabateiBatoTcs 00pa3oBaTeIbHBIM
yupexieHueM. OHM BKJIIOYAlOT B ce0s Meaarornyeckue KOHTPOJIbHO-OLIEHOYHbBIE MaTepHUallbl,
MpelHa3HaYeHHbIE JJIs OIpE/AETIeHHs] COOTBETCTBUS (MJIM HECOOTBETCTBUS) MHIWBUIyalTbHBIX
00pa30BaTeNIbHBIX JOCTHXEHUII OCHOBHBIM II0KA3aTeIsIM pPE3yJIbTaTOB MOJATOTOBKH CIIY)KUT

Tabnwuia 1.

PesyabTaTnl 00y4eHus ®opMBbI U METOABI KOHTPOJISI U OLeHKH

(oCBOCHHBIEC YMEHUS1, YCBOCHHBIC 3HAHNS) PesyJIbTaToB 00y4enns

Ymemn: Texkymuit KOHTPOIB B hopme:

® BBINOJIHATH PacueTHHIE 3a]Jauu; —  OTYeThl JJabopaTOPHBIX padoT;

e I0JIb30BAThCS 7a0OpaTOPHOM | —  mpakTHYeCKHe paboThI;
TOCYZI0N 1 000PYAOBaHHEM; — KOHTpOJIbHAs paboTa;

e ONpENEHATh XapakTep XUMHUYECKOH
CBs3U; CTCIICHb OKUCJICHUSI; TeKyH_II/Iﬁ KOHTPOJIb B (bopMe;

(] COCTaBUThL YpaBHCHHA XUMHYECKOH — TECTUPOBAHUSA MO TEMaM
pcaKuuu, JUCLUTIIINHBI;

—  YCTHBIH Ompoc;

3namo: —  Joknana no pedepary Hin
e  @OpMYJIHPOBKH OCHOBHBIX 3aKOHOB COOBIICHHIO:
b

XUMUU;

o ’ —  XUMHYECKHE IUKTAHTHI;
. OPMYJIHPOBK MIEPUOANYECKOTO

PMYTHPOBKY pHOA — DBK3aMEH.

3aKOHA;
e  Bunapl XuMnueckoi CBS3H;
e Teopuro 3IEKTPOIUTHIYECKOMN

JUCCOLMALINY;

e IlonoxeHne METAJIOB M HEMETAJIJIOB
B IIEPUOAUYECKON CUCTEME;

e OCHOBHBIC  TIOJIO)KEHUA  TEOPUHU
XUMHYECKOTO CTpPOCHUS
OpPraHUYECKUX BEUIECTB;

e OOmyro Gopmyny ankaHOB, aJIKEHOB,
QJKWHOB, QJIKaJUE€HOB, apeHOB U
OPYIUX OPraHUYECKUX KHUCIOT U
coequHeHuit; ['omonornueckuit psn
Y BUJIbI U30MEPUH.
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