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1. MACIIOPT PABOYEM ITPOT'PAMMBI YUYEBHOM JJUCIUILJINHBI
«ECTECTBO3HAHUE. XUMMU D>

PaGouas nporpamMmma o011e00pa3oBaTeibHOM ~ y4eOHOM  JUCHUIUIMHBI
«EcTtecTBo3HaHue. XuMHS» SBISETCA YacThiO 001Ie00pa3oBaTEIbHON MOJATOTOBKH
ctyaeHtoB CIIO ®I'OC mno cneumansHoctu 44.02.01 JlomkonsHOE 0Opa3oBaHMe
yrayOJeHHOM MOArOTOBKH.

1.1. MecTo MCHMILVIMHBI B CTPYKTYpe OCHOBHOW TmpodeccuoHAIbHOM
00pa3oBaTeIbHOIi IPOrpaMMBbl:

Vuebnas paucuuiuimda «EcrtecTBo3Hanme. XUMHA» OTHOCHUTCI K 0a30BBIM
JUCIUIUIMHAM 00I111e00pa30BaTeIbHOTO ITUKJIA.

1.2. Hean m 3aga4u y4eOHOW AUCHUILIMHBI — TPeOOBAHHMSA K pe3yJbTaTaM
OCBOEHUSI YUeOHOM TUCIHUIJIMHBI:

Copepxanue mnporpamMmbl  «ECTeCTBO3HaHWE)» HAIpPaBIECHO HA JIOCTUKEHUE
CIEIYIOMINX LeJei:

* OCBOCHHE 3HAHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa U
METO/JaX €CTECTBEHHBIX HayK; 3HAKOMCTBO C HauOoiee BaXHbIMH HUICAMU U
JOCTHKEHUSIMU €CTECTBO3HAHHUSA, OKAa3aBLUIMMU ONpPENEISAIONIEee BIMSAHUE HA pPa3BUTHE
TEXHUKU U TEXHOJIOTUI;

* OBJIAJICHUE YMEHUSAMH MPUMEHITh IOJIyYECHHbIE 3HAHUS [UIsl OOBSICHEHUS
SIBJICHUI

OKpY’>KaIoOILIEr0o MHpa, BOCHPUATHA HH(GOPMALUU E€CTECTBEHHO-HAYYHOTO U
npo(heCCHOHANIBHO 3HAYMMOI'O CO/AEPIKAHUS;, Pa3BUTHE MHTEIUIEKTYalIbHBIX, TBOPUECKUX
CIIOCOOHOCTEM W KPUTHMUECKOTO MBIIUIEHHWS B XOA€ MPOBEACHUS MPOCTEUIINX
VCCJIEIOBAHMM, aHAIN3a SIBJICHUWA, BOCIIPUATHS U MHTEPIPETALNH €CTECTBEHHO-HAy4YHOU
uHpopmanuu;

* BOCIIUTaHUE YOEXIEHHOCTH B BO3MOKHOCTH IO3HAHMS 3aKOHHOW MPHUPOABI U
WCIIOJIb30BAaHUsI JOCTHXKEHUN ECTECTBEHHBIX HAyK Ui Pa3BUTHS LMBWIM3ALUU U
MOBBIIICHHS KAYECTBA )KU3HU;

* IPUMEHEHHUE €CTECTBEHHO-HAYYHbIX 3HaHUI B MPO(ECCUOHATBHOU 1EATETbHOCTH
M TIOBCEAHEBHOM KM3HM [JIs1 oOecriedeHusi O€30MacHOCTU KU3HEIEATEIbHOCTH;
IPAaMOTHOTO  WCIOJb30BAaHUSA  COBPEMEHHBIX  TEXHOJOTHMH;  OXpaHbl  3/10pPOBb,
OKPY’KarOIIEH CPEIbI.

OcBoeHne conepxaHusl y4deOHON auciuiInHbl «EctecTBo3HaHue. ®usukay
obecrieunBaeT JOCTHKEHUE CISAYIONTUX PE3yIhTaTOB:

® TUYHOCMHbBIX.

— YCTOWYUBBIA HHTEPEC K WUCTOPUU U JIOCTHKEHUSM B OOJACTU €CTECTBEHHBIX
HayK, YyBCTBO F'OPJIOCTH 32 POCCUICKHUE €CTECTBEHHbIC HAYKH;

— TOTOBHOCTh K TIPOJOJIKEHHUIO OOpa30BaHUs, TOBBIIICHUIO KBaTU(UKAIUU B
n30paHHON MPOecCHOHANBHON AESITENBHOCTH C MCMIOJIB30BAHMEM 3HAHUM B 00JaCTH
€CTEeCTBEHHBIX HAYK;



— OOBEKTUBHOE OCO3HAHME 3HAYMMOCTH KOMIIETEHLMH B O0JIACTH €CTECTBEHHBIX
HayK JUIs 4eJIOBEKa U OOIIECTBA, YMEHUE UCIIOJIb30BATh TEXHOJIOTMYECKHUE TOCTHXKEHHS B
oOnactu (pU3MKU, XUMUU, OMOJIOTHH JIJIsl TOBBIIICHHUS] COOCTBEHHOTO MHTEIUIEKTYaIbHOTO
pa3BUTHUS B BEIOpaHHOU TPO(ECCHOHATEHOM eI TEIbHOCTH;

— YMEHHE IMpOAHAJIU3UPOBATh TEXHOTEHHBIE IOCIEACTBUA A OKpYKarolleu
Cpelbl, OBITOBOW M MPOU3BOACTBEHHOM AEATEILHOCTH YEJIOBEKA,;

— TOTOBHOCTb CaMOCTOSITENIBHO JTOOBIBATh HOBBIE JIJIsl CE0sl €CTECTBEHHO-HAyUYHBIE
3HaHUSA C UCTOJIb30BAHUEM ]IS 3TOTO IOCTYIHBIX UICTOYHUKOB UH(OpMALINY;

— YMCEHHME YIOPABIATH CBOEH II03HABAaTEIbHOW JEATENBHOCTBIO, ITPOBOJIUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOT'O MHTEJUIEKTYaIbHOTI'O Pa3BUTHS;

— YMEHHME BBICTPAaUBAaTh KOHCTPYKTHUBHBIE B3aWMOOTHOILIEHHS B KOMaHJIe IO
PEILICHUIO 00X 3a/1a4 B 00JIaCTH €CTECTBO3HAHUS;

b MemanpeOMemelx:

— OBJIQJICHUE YMEHMSIMU M HaBBIKAMU pAa3JIMYHBIX BHUJOB I103HABATEIBHOU
NEATEIIBHOCTH [Tl U3YYEHHS Pa3HBIX CTOPOH OKPYKAIOIIEr0 €CTECTBEHHOIO MUPA;

— TIPUMEHEHHE OCHOBHBIX METOJOB TIO3HAaHUA (HAOMIOACHUS, HAYYHOTO
AKCIIEPUMEHTA) JUIsl U3YUYEHHSI PA3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTUHBI MUPA,
C KOTOPBIMH BO3HUKAET HEOOXOAMMOCTb CTAJIKMBATHCS B MPOPECCUOHAIBHOM cepe;

— YMEHHE ONPENENATh UEIN U 3aJlaul JeATEIbHOCTH, BIOMPATh CPEACTBA AJIS UX
JNOCTHKECHHUSI HA IIPAKTHKE;

—  yYMEHHE  HCIOJb30BAaTh  pA3JIMYHbIE  MCTOYHUKM  JUIA  [OJY4YEHUs
€CTECTBEHHOHAYYHOU MH(pOpMalUi U OLCHUBATh €€ JOCTOBEPHOCTh IS JOCTHXKEHUS
IIOCTaBJICHHBIX LEJIEH U 3a1a4;

* npeoOMemHuuix:

—  cOpMHUPOBAHHOCTh  NPEJACTABICHWH O  IICJIOCTHOM  COBPEMEHHOMU
€CTeCTBEHHOHAYYHOW KapTUHE MHpa, MPUPOJAEC KaK EIUHOM IIeJOCTHOM CHUCTEME,
B3aMMOCBSI3M  YEJIOBEKA, TMPHUPOJILI ¥  OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX
Macirabax BcenenHoi;

— BJIaJICHUC 3HAHUSMHU O HanOoJiee BAKHBIX OTKPBITHAX M JTIOCTHKEHUSIX B 00J1aCTH
€CTECTBO3HAHMUSI, TIOBIUSABIINX Ha IBOJIIOLUIO MPEICTABICHUN O MPUPOJE, HA Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

— c(opMUPOBAaHHOCTh YMEHHUS TMPUMEHSATH €CTECTBEHHO-HAyYHbIC 3HAHHS IS
O0OBSCHEHUSI OKPYXKAIOIIUX SIBIICHUH, COXpaHEHUS 3I0POBbs, 0O0ECIIeYeHUs1 0€30MaCHOCTH
KU3ZHENIEATCILHOCTH,  OEpeXHOTr0  OTHONIICHHWS K  TMPUPOJE,  PAIMOHAIBLHOTO
MIPUPOIOTIOIH30BAHMS, @ TAK)KE BBITTOJIHEHHS POJIH TPAMOTHOTO TTOTPEOUTENS;

— c(hOpMHUPOBAHHOCTH MPEACTABICHUN O HAYYHOM METOJIC MO3HAHUS MPUPOIBI U
CpeICcTBaxX W3yYCHHs Meramupa, MakpoMupa W MHUKPOMHUpPA; BIAJICHUE TMPUEMaMH
€CTECTBEHHO-HAYYHBIX HAOJIOJICHUH, OMBITOB, UCCICIOBAHUMA M OLICHKU JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTATOB;

— BJAQJACHWC TIOHATUHUHBIM aIlapaToM €CTECTBCHHBIX HAyK, IO3BOJISIOMINM
MMO3HAaBaTh MHpP, Y4aCTBOBATh B JUCKYCCHSAX IO €CTECTBCHHO-HAyYHBIM BOIIPOCAM,
HCITOJIB30BaTh PAa3IMYHbIC HMCTOYHWKHA HWHQGOPMAIMKM JUISl TOATOTOBKA COOCTBEHHBIX



paboT, KPUTHUYECKHM OTHOCUThCA K coobmenusm CMU, copepxamuM HaydHYIO
uH(pOpPMAIIHIO;

— c(OpMHUPOBAHHOCTH YMEHHI TOHHMATh 3HAYMMOCTbh E€CTECTBEHHO-HAYYHOTO
3HAHUS JJIS KaXJI0TO YeJIOBEKAa HE3aBUCUMO OT €ro Npo(ecCHOoHaIbHON AEATENbHOCTH,
pa3nnyaTh (PaKThl M OILIGHKH, CPAaBHHUBATh OLIGHOYHBIC BBIBOJBI, BHAETH HX CBS3b C
KPUTEPHUSIMU OLIEHOK U CBSI3b KPUTEPHUEB C ONPE/ICICHHON CUCTEMO IEHHOCTEHH.

1.4 Beayuue neaarornyeckue TeXHOJIOTHH, HCNOJb3yeMble MpenoJaBaTesieM:

— MH()OPMAITMOHHO-KOMMYHUKAITHOHHAS TEXHOJIOTUS;

— TEXHOJIOTUS PA3BUTUSA KPUTHUYECKOTO MBIIICHUS;

— TEXHOJIOTUS POOJIEMHOTO 00y4EHUS;

— Ke¥c — TeXHOJIOTusl;

— TEXHOJIOTUSI HHTETPUPOBAHHOTO OOYUYCHHUS;

— Te1arOruKa COTPYIHUYECTBA;

— TEXHOJIOTUU YPOBHEBOU A depeHnanuu;

— TPYIIOBBIE TEXHOJIOTHH.

1.5 PexoMeHayemoe KOJH4YECTBO YacOB HAa OCBOEHHE MPOIrPaMMBbI
AUCHUIJIMHBI:

MAaKCUMAJIbHOM yu4eOHOH Harpy3ku oOyyatomerocsa 45 yaca, B TOM YHUCJIE:
00si3aTe/IbHOI ayIuTOpPHON yueOHOM Harpy3ku oOydaronierocsi 304acos;
CaMOCTOSITeIbHOM padoTbioOyyJaromierocs 15 yaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCIATLTAHBI

2.1. O0bem yuyeOHOM TMCHMILIMHBI M BHAbI Y4e0OHO padoThI

Bun yae6HO# paboThI O6wem yacoB
MaxkcumasnbHas yueOHast Harpy3ka (Bcero) 45
OO6s3arenbHast yaeOHast Harpy3ka (BCero) 30
B TOM YHCIIE!
JIEKLIUA 16
IIPAKTUYECKUE 3aHATHS 14
na00paTOPHBIC 3aHSATHUS
CamocrositenpHast pabota o0ydaronierocs (BCero) 15
B TOM YHCIIE!
BHEAYJUTOPHAS CaMOCTOsITEIbHAs paboTa 15
ITpomexyrouHas arrecranus B popme ouppepenyuposantozo 3avema




2.2. TemaTuyeckuii nJjan yueOHoi nucuumiuibl «EcTecTBo3HaHUe. XUMUSD

HaumeHoBaHue pa3nesioB n Copep:xaHue yue0HOTr0 MaTepHaJia, Ja0opaTOpHbIe H NMPAKTHYECKHEe PAa00ThI, cCAMOCTOATeIbHas padoTa O0BéM Ypogensn
TeM ol0yyaroerocs 4acoB OCBOCHHS
1 2 3 4
Beenenue. Copep:xaHue yueOHOI0 MaTepHuaJia
Xumuueckass KapTHHa MHpa KaK COCTaBHas 4acTh €CTECTBEHHO-HAyYHOM KapTHHBI Mupa.Ponp XUMHMH B JKHU3HHU
coBpeMeHHOro  obOmectBa.llpuMeHeHrie  NOCTHKEHMH  COBPEMEHHOW XMMHM B TyMaHUTapHOH  cdepe 1 2
eI TENIFHOCTHOOIIIECTBA.
Paznes 1 O0mas u Heopranmueckasi XHMHs
Temal.l. OcnoBHsble oHATHS U | CoepkaHue y4eGHOro MaTepuaJjia
3aKOHbBI XUMUU Ipenmer xumuu. BemectBo. Atom. Momnekyna. XUMUYECKHH 3IEMEHT U (OPMBI erocymecTBoBaHus. [IpocTrie u
CIOXKHBIE BeIlecTBa. AoTponuss M ee npuuuHbl. OTpakeHHEe XUMHUYECKUX CHOKETOB B IPOU3BEICHHSAX 1 2
XYA0KECTBEHHOH JIMTEPaTyphl U HCKYCCTBA.
JemoncTpanusa. Habop mozeneit aromoB u Monekyn. M3mepenne BemiectBa. OCHOBHBIC 3aKOHBI XMMHH. Macca
aTOMOB W MOJEKyNI. ATOMHas eauHHIA Macchl. OTHOCHUTENBHBIE aTOMHAs M MOJIEKyJsipHas Macchl. KommdecTBo
BemectBa. IlocTosiHHas ABoraapo. MomspHas Macca. 3akoH ABoraapo. MoisipHblii 00beM ra3oB. Pacuersl mo
XUMHYECKUM (GopMysIaM. 3aKOH COXPaHEHHSI MacChl BEIIECTBA
CamocrositenibHasi  padora. Cucremarnyeckas IpopaboTKa KOHCIIEKTOB 3aHATHH, Y4eOHOW JHTepaTrypsbl,
JIONIOJTHUTENBbHOM JIUTEpaTyphl, C UCHOIb30BaHHEM PEeKOMEHAAINi ImpenoiaBaTens. Pemenue 3amad.
Temal.2. Ilepnonnueckuit | ConepskaHue y4eGHOro MaTepuaa
3aKOH u ITepuomnyeckas | OtkpsiTue Ilepuoandeckoro 3akoHa. [leproanyueckas cucTeMa XUMHYECKHX SIEMCHTOB
cucreMa xumuueckux | JI. . MenpgeneeBa.3nauenue I[lepuoanueckoro 3axona u Ileproguueckoit cucteMbl XUMHUYECKUX 3jieMeHToB. . U.
anemenToB JI. Y. Menneneesa. | MeHnzeneeBa Jisi pa3BUTHSI HAYKH U TIOHUMAHUSI X AMUYECKON KapTHHBI MUDA. 1 2
CtpoeHue BelecTsa. A. U. Mennenees 06 00pa3oBaHMM M TOCYHapCTBEHHOH monuTHKe. KoBajeHTHas CBsI3b: HENOJSApHAs M TOJSIPHAs.
Wounnas cBs3p. Katnonsl u annonsl. MeTammmueckas cBsizb. BogopoaHas cBs3b.
Jdemoncrpamus. Pazmmanasie popmer [lepuoandeckoit cucteMsl xummudecknx 3nemenToB 1. Y. MenneneeBa. O6pasist
BELIECTB M MAaTEPUAJIOB C PA3IHMYHBIMU THUIAMH XUMHYECKOH CBS3H.
CamocTosiTenpbHasi padora. CocTaBlieHHE JISKTPOHHBIX U 3JeKTporpadudeckux hopmyn atomoB X.D
Tema 1.3 Bopna. PactBopsr. Copep:xaHue y4eOHOTr0 MaTepuaJia
Bopna B npupone, ObITY, TEXHUKE W Ha Mpon3BoacTBe. Pn3nveckne 1 XUMHIECKHe cBoiicTBa Boabl. OmnpecHeHnEe BOJIBI.
ArperaTHbIE COCTOSIHUS BOJIBI U €€ TIEPEXO/bl U3 OJTHOTO 1 2
arperaTHOrO COCTOSIHHS B JIpyTOe€.
JdeMmoncTpanus. Pusnyeckue CBOWCTBA BOJIbI: IOBEPXHOCTHOE HATSDKEHUE, CMAUYUBAHUE.
CamocTosiTenbHast padora. Hanmcanue noknana win pedepara «PacTBOpsI BOKPYT HACy, «Y CTpaHEHHE JKECTKOCTH
BOJIBI HA IPOMBINIUIEHHBIX MIPEeANPUATHIXY. Pemenne 3amgay.
Tema 14 Xumnueckue | Coaepxxanue y4eGHOro MaTepuaJa
peakuyuu. Tumbl XUMHYECKHX | XuMmuueckue peakiiuu.[IoHITHE 0 XUMHYECKOW peakiuu. THUITbI XAMHYSCKUX PEaKIIHii. 2 2
peakuui CKOpOCTb peakiuu U (pakTOpHl, OT KOTOPBIX OHA 3aBUCHT.

JemoncTpanusi. XUMHUUECKHE PEAKIIMU C BBIICICHUEM TEIUIOTHI.




CamocrositenbHasi padora. Pemenue 3agay. Hammcanume XMMHYECKMX YPaBHEHHII B MOJICKYJISIPHOW M HOHHBIX
¢dopmax.

Tema 1.5 Knaccngukarms

Copep:xaHue y4ed0HOTro MaTepuaJia

HEOPTAaHMYECKUX  COCOMHEHUH
nx cBoictBa. Ilomatue o

Krnaccupukamus HeopraHWIeCKHX COSAWHEHWH W MX CcBOWcTBA.OKCHIBI, KHCIOTH, OCHOBAaHUS, CONH. XHUMHUIECKUE
CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHWYECKHX COCAWHCHHUB CBETE€ TEOPHH 3JICKTPOJIUTHYCCKON ITHCCOIMALINU.

TUPOJIU3E COJIEH. [onsatne o rugpommse conei. CpemaBOTHBIX PAcTBOPOB COJIEH: KWCIas, HEWTpajbHas, IIeTovHas. BomopomHbrit 2
nokasareiabpH pactBopa.
CamocTosiTe1bHasi padoTra. BrimonHeHue ymnpakHEHHI IO XMMHYECKHM CBOMCTBaM KJIaCCOB HEOPTaHUYECKHUX
coennHeHui. Hanncanue ypaBHEHUI ruapon3a CoJleH.

Tema 1.6 Metanner  u | Coaepxxanue y4eGHOro MaTepuaJa

HEMETaJLIBI Mertamner. Obmmne pu3uyeckre U XUMHUYECKHe CBOHWCTBA MeTaiwioB. Hemeramnsl.OOmast XxapakTepUCTHKA TIIABHBIX
MOJATPYII HEMETANIOB Ha IMpPHMEpPE TaloreHoB. BakHellne COeAWHEHHs METANIOB U HEMETANIOB B NMPHPOIE U
XO3AHCTBEHHOM JEATEIbHOCTH ueNoBeKa. MeTaulbl M CIUIaBBl KaK XyJOXKeCTBEHHBIH Matepuan. CoequHeHus 2
METaJJIOB KaKCOCTaBHAsl YacTh CPEICTB M300pa3UTEIBHOTO MCKYCCTBA. HeMeTamibl M X COeNMHEHHSKAaK COCTaBHAs
YacTh CPEACTB N300Pa3UTEIBHOIO HCKYCCTBA.
JemoHcTpanus. B3auMosneiicTBue MeTayuioB ¢ HeMeTaulaMH (LIMHKa C Cepod, allOMHHHSA ¢ HOAOM), pacTBOpaMu
KHCJIOT U Imenouel. 'opeHne Metamos (IIMHKa, jkese3a, MarHus) B KUCIOPO/IE.
BzaumonelicTBre a30THOM U KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOT C MEBIO.
BoccraHoBUTeIBHBIE CBOHCTBA METAJLIOB.
IIpakTnueckoe 3ausitue Nel-4. Onpenenenue pH pactBopa coeid. 4
IIpakTuyeckoe 3ansaTHe Ne5-8. BanmopelicTBie MeTaIOB ¢ PACTBOPaMH KHCJIOT U COJICH. 4
CamocTosiTebHasi padora. Hanmcanue moxnama wim pedepara, cozmanue npeseHTanuu «3arpssHenne PK comsmu
METAJUIOB ». BBINOIIHEHNE YNpPaXXHEHUI Ha OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOICTBA METAIJIOB M HEMETAJIIOB.
Pemenue 3agau

Pazgen 2. Opranunyeckasi XuMus

Tema 2.1 YrieBogoposl u [pakruyeckoe 3ansitue Ne9-10. OcHOBHBIC TOHATHS OPTaHUYECKOW XMMUU M TEOPHS CTPOCHUS OPTraHWMYCCKHUX 2

HXIIPUPOHBIE COEIMHEHUM.

HCTOYHUKH [pakruyeckoe 3anaTue Nell-12. YriaeBogopoabl ¥ MX IPUPOJHBIC HICTOUHUKH. 2
CamocrositesibHasi padora. Hanucanve ypaBHEHUH I€HETHYECKOW CBS3M yrieBolopoaoB. Co3gaHue Mpe3eHTaluu
«McTounuku yrnesonoponos B KpeiMy».

Tema 2.2 Copep:xaHue y4eOHOT0 MaTepuaJia

Kucnopoaconepxamue Kucnopoaconepxkaiue opraHudeckre BelecTsa. [IpenacTaBuTent KUCIOpOACOAepKAIUX OPraHHYEeCKUX COETUHEHNI:

OpPraHnvyeCKue COCAMHCHUA METWJIOBBIM M ATWJIOBBIM CHMPTHI, TIHMLEPHH, yKCycHas KHCIOTa. JKUpBI Kak CIIOKHBIE 3(QHUPHI. ATKOTOIN3M M €ro 1
OTpaKE€HHE B TPOM3BEIEHHUSIX XYyJI0KECTBEHHOW JHTEpaTyphl MH300pa3sUTEIHHOTO HMCKYCCTBA.YTJIEBOABI: TIIOKO3a,
KpaxmaJl, IeJIIII03a.
IMpakTuueckoe 3ausiTue Nel3 Kucioposcoaepkaiiiue opraHuaecKie CoeTMHESHHUS 1

CamocTosiTenbHasi padora. Hanmcanme noknana niam pedepara, co3IaHUE MPE3eHTAUN «YTIIEBOJIBI M UX POJIb B
KHUBOH TpUpoe», «KUPHI Kak MPOAYKT NUTAHUS U XUMHUYIECKOE ChIpbe», «HexBaTka mpo1oBOIBCTBHA KaK riIo0anbHas
mpobJieMa JesoBeuecTBa M MyTH ee pereHus», «CpeacTBa rurneHsl Ha OCHOBE KHCJIOPOJICOACPIKALIIX OPTaHUIECKUX
coeMHeHu», «CHHTeTHYeCKHe MOIOIINE CPEACTBA: IOCTOMHCTBA M HEIOCTATKH». Penienne menodex npeBpanieHnii.




I'eneTnueckas CBSI3b MCXKIY KJIaCCaMU OPTaHUYCCKUX COCIUHECHUM

Tema 2.3 A3zoTconepaiue
OpraHUYecKHe COCIMHEHMUSL.
[Tonumepst

Coaep:xkanue yueOHOr0 MaTepuasia

A3oTcozepiKalie OpraHi4ecKue COeMHEHNsI. AMUHBI, aMMHOKUCIIOTHI, Oesikn. CTpoeHne u dnonornieckast pyHKIusI
6enkoB. [Imactmaccs! n BonokHa.[IoHATHE 0 TIacTMaccax M XMMHUYECKHX BOJNOKHAX. HaTypasibHble, CHHTETHIECKHE U
HCKYCCTBEHHBIC BOJIOKHA.

[TpuMeHeHne OTMMEPOB B IPUKJIAJTHOM H KIACCHIECKOM H300pa3HTEIbHOM HCKYCCTBE.

IpakTuyeckoe 3anaTue Ne 14 Azotcomeprkarmue opranndeckue coequHeruns. [lommmeps

CamocTosiTenbHasi padora.Hanmcanue noknana wim pedepara, co3nanue npeseHranu «lepunut Genka B THIEBBIX
NPOAYKTAaX M €ro HpeojojeHHe B paMKax IJI00aJbHOW MPOJOBOIBCTBEHHOH Hporpammbl». Co3laHue KOJJISKIHH
BOJIOKOH. 3amonHeHue Tabmun «CpaBHUTENbHAS XapaKTEPUCTHKA BOJIOKOH», «CpaBHHTEIbHAIXAPAKTEPUCTHKA
HOJIUMEPOBY.

Tema 2.4 Xumus U KA3Hb

Coneprxkanue yueGHOro MaTepuajia

XuMHYECKHE IIEMEHTHI B OopraHu3me denoBeka. OpraHudeckue U HeopraHudeckue BemiectBa. OCHOBHBIE KU3HEHHO
HEOOXOAUMBIE COEIUHEHUS:
OCJIKH, YTIICBOBI, JKHUPBI, BATAMUHBI. Y TJICBOJIbI — TJIABHBIA UCTOYHUK DHEPTUU OpraHU3Ma.

Tema 2.5 Xumus U OpraHusMm
4eJoBeKa. XUMHS B OBITY

Coaep:xkanue yueOHOT0 MaTepuasia

Posb xupoB B opranusMe. XoJIeCTEpHH U €70 POJIb B 30POBbE YETOBEKA.

MuHepanbHbIe BENIECTBAa B MPOAYKTaX MUTaHMs, NulleBble n00aBku. COanancupoBaHHoe nuTanue. Bona. KadyectBo
BoJIbl. Motolue 1 uucTsimue cpeacrna. [IpaBuia 6e3omacHoil paboThl co CpeCcTBAMU OBITOBON XHUMHUHU.

Ponp XUMHUECKUX AJIEMEHTOB B KH3HH pacTeHUH. Y 1oOpeHns. XuMu4eckue cpeicTBa

3aLUTBI PACTCHUH.

JemoncTpanus.llonyderne 3THICHA W €ro B3aMMOAEHCTBHE C PAacTBOPOM II€pPMaHraHaTa Kajiusi, OpPOMHOH BOIOM.
KauecTBenHas peakuys Ha runeprH. L{BeTHbIe peaknny OenkoB. Pasnuyanble BUIBI IIaCTMAcC M BOJIOKOH.

CamocrosiTesibHas padoTa. Hanmcanue mokinana win pedepara, cozaanue npesenranun «HexBaTka mpogoBOIbCTBUSL
Kak riobanpHas mpobiemMa JenoBeYecTBa U MyTH ee penieHus», « CHHTeTHIeCKrne MOFOIIME CPEICTBA: TOCTONHCTBA U
HEJIOCTATKUY

JAuddepenunpoBaHublii 3auer

HUTOI'O:

45

JI71st XapaKTepUCTUKH YPOBHSI OCBOEHHUSI yUeOHOTr0 MaTepraia UCIOIb3YIOTCA CAEAYIOIHNE 0003HAUCHMS:

1. - 03HaKOMUTENBHBIN (y3HABaHUE paHEe U3yUYEHHBIX 00BEKTOB, CBOMCTB);
2. - penpoayKTUBHBIN (BBIIIOJIHEHUE AEATEILHOCTH 10 00pa3ily, MHCTPYKLMHU WX MO PYKOBOACTBOM);
3. - IPOIyKTUBHBIHN (IUTAHUPOBAHUE U CAMOCTOSATEIILHOE BBITIOJHEHHE JCATSIILHOCTH, PEIICHHE TPOOIEMHBIX).
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3. YCJIOBUA PEAJINZALIUA ITPOTI'PAMMBI JUCIHUIIJIMHBI

3.1. TpeOoBaHU K MHHHUMAJIBHOMY MATEPHAILHO-TEXHUYECKOMY
odecreyeHnI0

OcBoenue nmnporpamMMmbl  yueOHOM  gucuuruinHbel  «EctecTBo3HaHuE»
npeanosiaraeT Hajiuuue y4deOHOoro kaOWHETa MO XUMHUU B KOTOPOM HUMEETCs
BO3MOXHOCTh O0€CIeYUTh CBOOOJHBIN nocTyn B MHTEpHET BO Bpemsi yuyeOHOro
3aHATHUS U B IEPUO/]] BHEYUYEOHOM ESITEIbHOCTU O0YYAIOIINXCS.

B coctaB kabuwHeTa MO XUMHUU BXOIAT JIAOOPATOPHH C JIAOOPAHTCKOM
KOMHATOM.

KaOvHer xumMuM JOJDKEH YIOBJIETBOPATH TpeOoBaHUsM CaHHTAapHO-
snuaemMuosiorndyeckux npasui 1 HopMmatuoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIICHBI TUTIOBBIM O0OPY/IOBaHHEM, YKa3aHHBIM B HACTOAILIMX TPEOOBaHUAX, B
TOM YHUCJIE CHEIHUAIM3UPOBAHHONW y4yeOHOW MeOenblo W CpeACcTBaMU OO0y4YeHHS,
JOCTaTOYHBIMU  JUUIsl  BBIMOJIHEHHUA TPeOOBaHMHM K  YPOBHIO  IOJATOTOBKHU
00yJarommxcs.

B kabunere MOMKHO OBITH MYJIbTUMEIUNWHOE 00OpPYIOBAaHUE, OCPEICTBOM
KOTOPOTO Y4aCTHHUKHM 00pa30BaTelIbHOIO Ipolecca MOryT IPOCMATPUBATh
BU3YQJIbHYIO0 MH(POPMAIMIO IO XUMHH, CO3/1aBaTh IIPE3EHTALINU, BUI€OMaTEpUaibl
U T. I

B coctaB  y4yeOHO-METOOMYECKOIO U MaTepHabHO-TEXHHUYECKOIO
oOecreyeHus: mporpaMmmbl y4eOHOU AUCIUIUIMHBI « ECTeCTBO3HAHUEY BXOASAT:

* MHOTO()YHKIIMOHAJIbHBIA KOMILIEKC MPENOAaBaTeNs;

* HarjsigHble MOcoOMs (KOMIUIEKThI Y4E€OHBIX TaOIMI], TIAKaTOB, MOPTPETHI
BBIJAIOIIUXCS YYEHBIX B 00JIaCTH €CTECTBO3HAHUS U T. 11.);

* THPOPMALIMOHHO-KOMMYHUKALIMOHHBIE CPEJICTBA;

* SKpaHHO-3BYKOBBIE TOCOOUS;

* KOMILUIEKT 2JIEKTPOCHAOKEeHUSI KAOMHETOB;

* TEXHUUYECKUE CPEJICTBA O0yUCHUS;

* IEMOHCTpPAIIMOHHOE 000py1oBaHKe (00IEero Ha3HAUYCHUS U TeMaTHYECKUE
HAOOPKI);

» nabopaTopHOe O0OOpydoBaHHE (OOIIEr0 Ha3HAYCHUS M TEMATHUYCCKHUE
HaOOpbl, B TOM YHUCIE ISl TOCTAHOBKM JEMOHCTPALIMOHHOTO U YYEHHYECKOTO
AKCIIEPUMEHTA, PEAKTHUBHI);

* CTaTUYECKHUE, JUHAMUYECKHE, JIEMOHCTPAIlMOHHBIE U pa3IaTOYHbIC
MOJIEJIH, BKJIIOYAsi HATypaJilbHble OObEKTHI;

* BCIIOMOTaTeIbHOE 000PYI0BAHNUE;

* KOMIUIEKT TEXHHUYECKOM JOKYMEHTalluM, B TOM YHCIE Nacrnopra Ha
cpenctBa  00y4yeHUs, MHCTPYKIMH IO MX MCHOJIb30BAaHUI0O M  TEXHHUKE
0€30MacHOCTH.
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3.2. MudopmanuonHoe odecnedenne 00y4eHust

Ilepeyenb pexoMeHaAyeMbIX Y4eOHBIX H3aaHuil, HTepHeT-pecypcoB,
AOTNOJIHUTEJIbHOM JIMTePaTyphbl

1. Ocnosnvie ucmounuku. T'abpuensn O.C. Xumus ans  npodeccuit u

CHeIMATBHOCTEH eCTeCTBeHHOHAYyUHOro ipoduist. — M.: Axkanemus, 2017
JononnumenvHvie UCMOYHUKU.

1. Hurepner-pecypc. YHuBepcaibHas sHuukioneaus «Kpyrocer». ®dopma

gocTyma: WWw.Krugosvet.ru
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
JUCHUILIAHBI

PesynbraTel 00y4YeHus
(BHIBI ICSTEIBHOCTH O0YYAFOIIETOCs)

®DOopMBbI U METOJIBI KOHTPOJISI U OIICHKH
pe3yIbTaToOB 00yUCHUS

1

2

Ymenus:

YMeTh MPUBOAMUTH MPUMEPHI 3KCIICPUMEHTOB H(HJIHM) HAOJIOJCHU,
00OCHOBBIBAIOIINX: CYIIECTBOBAHHE JJICKTPOMATHUTHOTO TOJNA U
B3aMMOCBS3b DJIEKTPUUYECKOTO M MAarHUTHOTO TOJIeH, BOJHOBBIE U
KOpPITyCKYJIAPHBIC ~ CBOWCTBA CBETa, HEOOPATHMMOCTh TEILJIOBBIX
MPOLIECCOB, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT CTPYKTYPBI MOJIEKYI,
3aBUCUMOCTh CKOPOCTHM XMMHMUYECKON peaklru OT TeMIepaTyphl U
KaTaJIn3aTOPOB, KIETOYHOE CTPOCHUE JXUBBIX OPTaHU3MOB, pOJIb
JHK xak HOcHTeNs HACIEICTBEHHOW WH(POPMALNHN, 3BOJIONUIO
JKUBOW TPHPOIBI, TPEBPALICHUS SHEPIHM ¥  BEPOSTHOCTHBIN
XapakTep IMPOLECCOB B XKUBOM M HEXUBOW NPHUPOJE, B3aUMOCBS3b
KOMIIOHEHTOB 9KOCHCTCMbI, BJIHSHUE JEATCIbHOCTH 4YeIOBEKa Ha
IKOCHCTEMBI,

YcrHBIR omnpoc, paboTa Mo KapToukam, BOIPOCHI
JUIL CaMOKOHTPOJIS, BBITIONHEHHE NPAaKTUYECKUX
pabor, BHeayIMuTOpHas caMOCTOsITeNIbHAs paboTa

YMeTh 00BSCHATH NPUKIIAJHOE 3HAUCHHE BaKHEHIINX JOCTIKEHUH B
00J1aCTH €CTECTBEHHBIX HAYK JUISA: Pa3BUTHS YHEPTETHKH, TPAHCIIOPTa
U CpeACTB CBS3M, IIOTYYEHUS CHHTETHYECKHX MAaTepHajoB C
3aJJaHHBIMH CBOWCTBaMH, CO3/IaHHMsl OHOTEXHOJIOTWH, JICYCHUS
MH(EKIMOHHBIX 3a00JIEBaHNUN, OXPaHbI OKPYKaroLIeH cpebl;

Pabota B rpynmax, pa3z0op cuTyanuii, BOIpPOCHI
JUISL CAaMOKOHTPOJIS, BBIMOJHEHHE NPAKTUIECKUX
paboT, BHEayTUTOpHasl CAMOCTOsITEIbHAs paboTa

YMeTh BbIABUTaTb TUINOTE3bI W Ipeajilaratb IIYTH HUX IMPOBEPKH,
JACIaTh BBIBO/JIbI Ha OCHOBC OKCIICPUMEHTAJIbHBIX JaHHBbIX,
MpCACTAaBJICHHBIX B BUAC rpa(bHKa, Ta6JII/IHI)I WKW JUuarpaMmbl;

TectupoBanue, padota ¢ uHpOpMaiuei, pazdoop
CHTyaHHﬁ, NMMCBbMCHHBIC OTBETbBI Ha BOIIPOCHI,
BBIITIOJIHCHUC MPAKTUYCCKUX pa60T,
BHEayIUTOPHAsI CAMOCTOSITEIbHAs paboTa

YMmers  paboTaTh € €CTECTBEHHO-Hay4HOW  WHpopMauuei,
conepkaieiicst B coobmenusx CMU, uHTepHET-pecypcax, HayqyHO-
MNOMYJISIPHOM JIMTepaType: BIAJETh METOAAMH IIOHMCKA, BBIICISATH
CMBICIIOBYIO OCHOBY H OIICHHBATh JIOCTOBEPHOCTH HH(POPMAIINH;

VYeTHbli ompoc, pa3dop cuTyaluii, BOIPOCH IS
CaMOKOHTPOJIA, INUCBbMCHHBIC OTBEThI Ha
BOIIPOCHI, BBITIOJIHEHHE BHEAYIUTOPHOM
CaMOCTOSTENHHOM PabOTHI

HCIIONIB30BaTh MPHOOPETCHHBIC 3HAHWSA W YMCHHS B IPAKTHUCCKOU
JIEATENIbHOCTH Y TOBCEIHEBHOM >KM3HHM JIS: OLECHKU BIUSHUS Ha
OpraHu3M YeJIOBEKa 3JIEKTPOMArHWTHBIX BOJH W PAJUOAKTUBHBIX
W3Iy4YeHUH; JHeprocOepekeHUs; 0E30IacHOTO  HCIOJIB30BAHUS
MaTepHaJiOB W XHMHUYECKHX BEIIECTB B OBITY; NPOMUIAKTHKA
WHQCKIIMOHHBIX 3a00JIeBaHUI, HHUKOTHHOBOW, aJKOTONBHOH U
HapKOTUYECKON 3aBUCHUMOCTEH; OCO3HAHHBIX JIMYHBIX NEUCTBUI IO
OXpaHe OKPY’KaOLEH Cpepl.

YcTHEIA ompoc; pa3dop cUTyanuii, BOIPOCH s
CaMOKOHTPOJIS, BHEAYAUTOPHAS CAMOCTOSITEIbHAS
pabota

3HaTh CMBICJI TOHSITMiIi: €CTECTBEHHOHAYYHBIH METOJl IMO3HAHWS,
ANIEKTPOMArHUTHOE  T0JIe, JJISKTPOMArHUTHBIE BOJIHBI, KBAaHT,
sBosoniusg  BcenenHo#, Oombiioii B3pbiB, CoJHEYHas cHUCTEMa,
rajakThKa, NMepUoIMIeCKUil 3aKOH, XUMHYECKasi CBsI3b, XUMUYECKasI
peakiusi, MakpoMoJieKyJsa, OeloK, KaTanu3aTtop, (pepMeHT, KIeTKa,
b depenumanus kierok, JHK, Bupyc, Gronoruueckas SBOIIOLHSA,
OmopazHOOOpasue, OpraHuM3M, HOMYJLIHSA, 3KOcHUcTeMa, Omocdepa,
SHTPOIHS, CAMOOPTaHHU3ALINS;

e BKJAJ BEJHMKHX Y4YeHbIX B (DOPMUpPOBaHHE COBPEMEHHOI
€CTECTBEHHO - HAYYHOW KapTUHBI MUDA;

VYerHBId ompoc, paboTa Mo KapTodykam, pazdop
CHTyaHHﬁ, NMMCBbMCHHBIC OTBETHI Ha BOIIPOCHI,
BBIITIOJIHCHUC MPAKTUICCKUX pa60T,
BHEayIUTOPHAsI CAMOCTOSITEIbHAs paboTa
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JINCT UBSMEHEHMH 1 JONMOJIHEHHNN,
BHECEHHBIX B PABOUYYIO [IPOTPAMMY

Ne U3MCHCHHS, faTa BHCCCHUSA U3MCHCHUS, Ne CTpaHUIbl C U3BMCHCHHUCM;

BbLJIO CTAJIO

OcHoOBaHHE:

Iloamnuce nuIa BHECIIEr0 U3MEHECHUS




