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1. AHHOTALUA

PabGouass mporpamma yueOHo mgucturuimasl [100.01 EcrectBo3HaHue
ABJISIETCA YacThI0 MPOrpaMMbl TOATOTOBKH CHEIUATIUCTOB CPEAHErO 3BEHA
cpeaHero mpodeccuoHaabHOro obpazoBaHus mo crnenuanbHoctn  09.02.06
Cemesoe  u  cucmemHoe  AOMUHUCMIDUPOBAHUE,  BXOAUT B IHKI
o01reoOpa3zoBaTenbHOM MOJATOTOBKY U peanu3yercs B 1 u 2 cemecTpe.

OcHoBOU cojepkaHusi y4eOHOM IUCHMIUIMHBI EcTecTBO3HaHUE SBISETCS
3HaHue

— Ba@XHEUIIMX XUMHUYECKHX IOHATHH: BEIIECTBO, XUMHYECKHH DSIJIEMEHT,
aToM, MOJIEKYyJla, OTHOCUTEIIbHbIC aTOMHAs W MOJICKYJISIpHasi MaccChl, HOH,
aJUIOTPONMS,  M30TOIbI,  XUMHYECKAsl  CBSI3b,  AJIEKTPOOTPHUIIATEIBHOCTD,
BaJICHTHOCTh, CTENEHb OKHUCJICHHS, MOJIb, MOJSIpHAs Macca, MOJISIPHBIA 00beM,
BEILIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOT'O CTPOEHHUSI, PACTBOPBI, JJIEKTPOJIAT
U HE DJEKTPOJIUT, JJIEKTPOJIUTHYECKAS]  AHWCCOLMALMsA, OKHUCIHUTEIb U
BOCCTAHOBUTENb, OKHCJICHHE W BOCCTAHOBJICHUE, TEIJIOBOW 3(PQEKT peakiuwu,
CKOPOCTb XMMHUYECKOUN peaklny, KaTajlu3, XUHMUYECKOE PaBHOBECHUE, YIIEPOIHbBIN
CKeJleT, (PYHKIIMOHAIbHAS TPYIIIa, U30MEPHUsl, TOMOJIOTHS;

— OCHOBHBIX 3aKOHOB XHMMHH: COXPAaHEHHUSI MAacChl BEIIECTB, MOCTOSHCTBA
COCTaBa, NEPUOJUYECKUN 3aKOH;

— OCHOBBl TEOPUH XHMHUHU: XUMHUYECKOW CBSI3U, DJICKTPOJIUTHYECKON
JMCCOLUALINY, CTPOCHHS] OPTaHUYECKUX COECITUHECHUM;

— Ba&XHEHIIMX BEIIECTB M MaTEpPUAlOB: OCHOBHBIE METAUIbl U CIUIABBI;
CepHasi, COJIsTHAs, a30THAS U YKCYyCHas KUCJIOTHI, IIEJI0YH, aMMUAK, MUHEpaIbHbIC
ya0OpeHusi, MeTaH, JTUJICH, alleTWICH, OCH30J, 3TaHOJI, KUPHI, MbLIa, TIJIOKO3a,
caxaposa, Kpaxmals, KJeT4aTka, O€JIKH, HMCKYCCTBEHHbIE W CHUHTETUYECKHUE
BOJIOKHA, Kay4yKH, MJIACTMACCHI;

— mnojydyeHus: (yHIAMEHTAJIbHBIX MOHSITUNH O OMOJOTMYECKUX CHUCTEMaXx:
KJIETKA, OpTaHU3M, TOMYJISIUs, BUJI, SKOCUCTEMA,;

— HCTOPHUHU PA3BUTHUS COBPEMEHHBIX MPEICTABICHUN O )KHUBOM IPUPO/IE;

— BBIJJAIONIUXCS OTKPHITUH B OMOJOTHYECKON HayKe, poJii OMOJIOTHYECKON
Hayku B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-HAYYHON KAapTUHBI MHUPA;
METOJIaX HAy4YHOT'O MO3HAHUS,

YMeHue:

— Ha3bIBaTh U3yUYCHHBIC BEIIECTBA MO «TPUBUAIBHOW» WM MEXKIYHAPOIHOMN
HOMEHKJIAaTypE;

— ONpEAENsATh: BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX 3JIEMEHTOB,
TUN XUMUYECKOU CBSI3U B COCJIMHEHUSX, 3apsi/i MOHA, XapaKTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHWYECKHX COCIMHEHUH, OKUCIUTEIb UM BOCCTAHOBUTEb,
MIPUHA/IJICKHOCTH BEIIECTB K PA3JIMUHBIM KJIacCaM OPTraHUYECKUX COCIMHEHUN;

— XapakTepu30BaTh: DJIEMEHTHl MajbIX MEPHUOJOB MO HMX TMOJOXEHUIO B
nepuoandeckorr cucreme J[. M. MenpaeneeBa; oOImMe XUMHYECKHE CBOMCTBA
METAJIJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTraHMYECKUX M OPTraHHUYECKUX



COCOMHECHUN;, CTPOCHUE M XHMHUYECKHE CBOMCTBA HM3YYECHHBIX OPraHUYECKHUX
COCJIMHECHUN;

— OOBSICHATBH: 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS;
NPUPOJy XUMHUYECKHX CBsI3eH (MOHHOM, KOBaJIGHTHOW, METAJTTHYECKOMN),
3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOW PEAKIUU U IOJOKEHHUS XHUMHYECKOTO
PaBHOBECHS OT Pa3IMYHBIX (PAKTOPOB;

— BBIIOJHATh XUMHAYECKHM IKCIEPUMEHT MO PACIHO3HABAHUIO BAXKHEUIIUX
HEOPraHUYECKUX U OPTaHUYECKUX BEILIECTB;

— TIPOBOJIUTH CAaMOCTOSITENIbHBI TIOMCK XHMHYECKOW WH(popManum ¢
UCIIOJIb30BAaHUEM  PA3NIMYHBIX HCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX — W3JIaHUM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB UHTepHETA);

— HCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUHU Il 00paOOTKUM M Tepenayu
XUMUYECKON MHPOPMAIINH U €€ TIPEACTABICHHS B pa3IMUHbIX (popmax;

— HCMOJIb30BaTh IMPUOOPETCHHBIC 3HAHUSI W YMEHHUS B MPAKTUYECKOU
JESATEILHOCTH M TOBCETHEBHON >KM3HU I OOBSACHEHHUS XMUMHYECKUX SIBJICHUH,
MPOUCXOISIIUX B MPUPO/JIE, OBITY U HA MPOU3BOJICTBE; OMPENEICHUS BO3MOKHOCTH
IPOTEKAHUSI XUMHUYECKUX MPEBPALLCHUN B PA3JIMYHBIX YCIOBHUSAX U OLECHKHU HX
IIOCJICICTBUI; 3KOJOTMYECKH TI'PAaMOTHOTO IIOBEACHUS B OKPYXKAKOUIEH Cpele;
OLICHKM BJIMSHUS XHUMHUYECKOTO 3arpsA3HECHUSI OKPYXKAIOIIEH Cpelbl HAa OpPraHu3M
YeJIoBeKa M JIPYTye KUBbIE OPraHU3MBbl; 0€30MacHOr0 OO0pallleHusT ¢ TOPIOYUMU
U TOKCUYHBIMHU BEIIECCTBAMHU, JIAOOPATOPHBIM OOOPYAOBAHUEM; MPUTOTOBICHUS
pPacTBOPOB 3aJaHHOM KOHIEHTpAlUU B OBITY U Ha MPOU3BOJICTBE; KPUTHUYECKOU
OLICHKH JIOCTOBEPHOCTH XMMHUYECKOW HWH(OpMaIMK, MOCTYMAOUIEH U3 Pa3HbIX
HMCTOYHHUKOB;

— JIOTMYECKA MBICIUTh, OOOCHOBBIBAaTH MECTO M POJb OHOJOTMYECKUX
3HAHUM B TMPAKTUYECKOW JAECATEIIBHOCTU JIKOJEHW, Pa3BUTHUM COBPEMEHHBIX
TEXHOJIOTHH;

— ONpEeNEeNsiTh KUBbIE OOBEKTHI B MPUPOJIC; MPOBOJUTH HAOMIOACHUS 32
DKOCUCTEMaMH C LEIbK0 HX ONUCAHUSA W BBISBICHUS €CTECTBEHHBIX W
AHTPOIOTE€HHBIX U3MECHEHUN;

— HaXOJUTh U aHAJIU3UPOBATH HHPOPMAITUIO O KUBBIX 00BEKTAX;

— HCIOJIb30BaTh MNPUOOPETEHHbIE OWOJIOTMYECKUE 3HAHUS M yMEHUS B
MOBCEHEBHON JKU3HU [l OLIGHKH TIOCJTEACTBUN CBOEM JesTenbHOCTH (M
JEeSITEILHOCTH APYTUX JIFOJEH) MO OTHOIICHUIO K OKPYXKarollel cpeie, 30pOBbIO
JPYTHUX JIt0JIel 1 COOCTBEHHOMY 3JI0POBBIO.

Coneprkanve JUCIUTUTMHBI BKITIOYACT U3yUYCHUE CIACAYIOMNX TeM (pa3ieioB):

Paznen: O6mias u HeOpraHuueckasi XUMHsI.

1. OcHOBHBIE MOHSTHS U 3aKOHBI XUMHUHU

2. Ilepuomuueckuit 3akoH u Ilepuoguueckass cucTeMa XUMHUYECKUX
anemeHTOB [[.M. MenaeneeBa u CTpoeHuE aroma.

3. Crpoenue BeniecTna.

4. Bopa. PacTBOpBI. DIEKTPOIUTHYECKAS TUCCOIHAIINS.

5. Knaccudukanus HeopraHM4eCKUX COeIMHEHUN U UX CBOMCTB.

6. XUMHYECKHE PEAKIIHH.



7. Metayuibl 1 HEMETAJLIBI.

Paznen: Opranuueckasi XuMusl.

1. OcHOBHBIE TOHATHS OPraHUYECKOM XUMUUM U TEOPHUS CTPOCHHUS
OpraHUYEeCKUX COCTUHEHUH.

2. YT1IeBoJaopoAbl U UX MPUPOJIHBIE HCTOYHUKH.

3. Kucnopojconepxaiiyue opraHndeckue CoeAMHEHUS.

4. Azotcopepikaiue opranudeckue coenuuenus. [lonumepsr.

Pasznen: buonorns.

YyeHune o KIIeTKe.

Opranusm. PazMHOXEHUE U MHAUBUAYAJIBHOE Pa3BUTUE OPTaHU3MOB.
OCHOBBI T€HETUKH U CEJIEKIIHH.

[Ipoucxox1eHrnEe U pa3BUTHE KU3HU HA 3eMJie. DBOIIOLIUOHHOE YUEHHE.
[Ipoucxo1eHHnE YeI0BEKa.

OCHOBBI 3KOJIOTHH.

. buonuka.

OO6mumit 00beM yueOHOM Harpy3kd MO JUCHUIUIMHE cocTaBisgeT 114 dacos,
Harpy3ka BO B3aUMOJIEHCTBUU C MpernoaBarenem - 114 yacos.

Texymuil KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBIISIETCS B IPOLIECCE MPOBEACHUS
OPAKTUUECKUX 3aHATHUM M OOecreurMBaeT OLEHUBAaHME XOJa OCBOEHUS
JUCUUIIIMHBL. POPMBI TEKYIIErO KOHTPOJIA YCIIEBAEMOCTH: TECTUPOBAHUE, YCTHBIN
OMpPOC,  BBINOJIHEHUE  MPAKTUYECKUX  paboT, 3amura  oOydarouuMucs
WHIUBUYAIbHBIX 33JaHUI, IPOEKTOB, UCCIICIOBAHUI U JP.

dopMa mpoMEKYTOUHOM arTecTauuu — AU HepeHInpPOBaHHBINA 3a4eT.

NO oA W



2. OBLIIASI XAPAKTEPUCTHUKA YUYEBHOM JUCIUIIJINHBI
2.1. MecTo IMCHMIUIMHBI B CTPYKTYpe TMPOrpaMMbl  MOATOTOBKH
CIEIHAJIMCTOB CPETHEr0 3BeHA

Vyeonas mucouminda [100.01 EcrectBo3Hanme OTHOCHTCS K 0a30BBIM
JTUCITUILIMHAM 00IIe00pa30BaTeILHOM ITOTOTOBKH.

2.2 leau m 3aga4u JUCHHUILUVIMHBI — TPeOOBaHMSI K pe3yJjbTaTaM OCBOCHHS
TUCUMILTHHBI.

Copnepxanne mporpammbl yaeOHo# muctuiinabel [100.01 EcrectBo3nanue
HaIpPaBJICHO HA IOCTUXKEHUE CIEIYIOUIUX Yelell.

- (¢dopmupoBaHHe y OOydYaOIMXCS YMEHHS OIEHWBATh 3HAYUMOCTH
XUMHUYECKOTO 3HAHUS ISl KAXKJIOTO YETIOBEKa,;

- ¢gopMupoBaHue y 0O0YyYaIOIMIUXCS IEJIOCTHOTO TPEACTABICHHUS O MHPE U
pOJIM XUMUU B CO3/IaHUHU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA;

- pa3BuTHE Yy OOydYarolmuxcsi YMEHHMM pasznuyaTh (aKThl W OIICHKH,
CpaBHUBATh OLICHOYHBIE BBIBOJbI, BUJIETh UX CBSI3b C KPUTEPUSIMU OLICHOK U CBSI3b
KpUTEPUEB C OMNPEJEICHHOW CHUCTEMOM IIeHHOCTeH, (opmynupoBaTh U
000CHOBBIBaTh COOCTBEHHYIO MTO3UIIHIO;

- TpuoOpeTeHre OOyJaroUMMHUCA OIbITa Pa3HOOOpPa3HOM JESTEIHHOCTH,
MO3HAHUS W CaMOIIO3HAHUS;, KIIOYEBBIX HABBIKOB, HMMEIOIIMX YHUBEPCAIbHOE
3HAQYCHUE [JIs Pa3IMYHBIX BHUIOB JEATEIBHOCTH (HABBIKOB pEIICHUS MPoOJeM,
NPUHATUS ~ pELIEHUH, TOWUCKa, aHauu3a MW o0paboTku  uHOpManuwy,
KOMMYHUKATUBHBIX  HABBIKOB,  HABBIKOB  W3MEPEHUN,  COTPYIHUYECTBA,
0e301acHOro o0paIieHus ¢ BEIeCTBaMH B TOBCETHEBHOM KU3HM);

- TOoJydyeHHe (YyHIAMEHTAJbHbIX 3HAHUU O OHOJOTHYECKUX CHUCTEMax
(kmeTka, OpraHW3M, TOMYJAIMUSA, BHUJI, OSKOCUCTEMA); HUCTOPUU Pa3BUTH
COBPEMEHHBIX MPEJCTABICHUI O YXHWBOW NPUPOJE, BBIIAIOUIUXCS OTKPBITUSX B
OMONOTMYECKON HayKe; PO OHOJIOTMYECKOM Hayku B  (HOPMUPOBAHHUH
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KApTUHBI MHUpPA; METOJAX HAYyYHOIO
MO3HAHUS;

- OBJIQJICHHE YMEHUSMU JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJIb
OMOJOTUYECKUX 3HAHUM B TMPAKTUYECKOW JCATENHHOCTU JIOJEH, pPa3BUTUU
COBPEMEHHBIX TE€XHOJIOTHIA; OMPEEISATh KUBbIE 00BEKTHI B MPUPOJIC; MPOBOJAUTH
HaOJII0JICHHS 32 9KOCUCTEMAMHU C IEIbI0 UX ONMKUCAHUS U BBISIBJICHUS €CTECTBEHHBIX
U aQHTPOMOTCHHBIX WM3MEHEHUW; HaXOAUTh M AaHAJIU3UPOBATh HHGPOPMAIUIO O
JKMBBIX 00BEKTAaX;

- pa3BUTHE TMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM 00yYaromMXcsi B MPOIIECCE HM3YUYCHHUS OWOJIOTHYECKUX SIBJICHUI;
BBIJJAIOIIMXCST  JIOCTIDKCHUN  OMOJIOTHMH, BOIIEAIIMX B  OOIIEUETIOBEUECKYIO
KYJBTYPY; CJI0KHBIX U NPOTUBOPEUUBBIX MYTE€H Pa3BUTHSI COBPEMEHHBIX HAYYHBIX
B3IJISIOB, UJCH, TEOpUM, KOHUEMIHM, TUNOoTe3 (0 CYIIHOCTH W HPOUCXOKIACHUU
YKU3HH, YEJIOBEKa) B XO7I€ pabOThI C Pa3TMUYHBIMU UCTOYHUKAMU WH(OPMAITIH;

- BOCIIUTAHHE YOEKIEHHOCTH B HEOOXOJIMMOCTH TIO3HAHUS KUBOUW MPUPOJIHI,
HEO0OXOMMOCTH PAIMOHATIFHOTO MPUPOIOTIONB30BaHMS, OEPEKHOTO OTHOIICHUS K



NPUPOJIHBIM PECypcaM M  OKpYyXKalollled cpeae, COOCTBEHHOMY 3/I0POBBIO;
YBaXXEHUSI K MHEHHIO OMIMOHEHTA MPHU 00CYKJIEHUH OMOJIOTMYECKUX MPOOJIeM;

- WUCIOJIb30BaHUE MPUOOPETEHHBIX OWUOJOTMYECKUX 3HAHUM W yMEHUH B
MOBCEHEBHON JKU3HU [l OLIGHKU TMOCIEACTBUN CBOEM JesATeabHOCTH (U
NESATEILHOCTH JIPYTUX JIIOJCH) MO OTHOIICHUIO K OKPYXKAIOIIEH cpelie, 310pOBbIO
JIpYruX JoJied U COOCTBEHHOMY 3/I0pPOBbIO; OOOCHOBAaHHE W COOJIIOJIEHUE MeEp
npouiiakTUKA  3a00JIeBaHUM, OKa3aHWE TIEPBOM TMMOMOIIM TIPU TpaBMax,
coOJII0ICHUE TTpaBUJI TOBEJICHUSI B IPUPOJIE. ).

OcBoenune coaepxkanus ydeOHor mucruuimasl [100.01 EcrectBo3Hanue
oOecrieuynBaeT JOCTIKEHUE CTYICHTAMH CIEAYIOIINX PE3YIbTaTOB:

® JIMYHOCTHBIX:

JI1 - ycroWuMBBIM HMHTEpEC K HCTOPUM M JOCTHXKEHUSM B 00JacTu
€CTECTBEHHBIX HAYK, YYBCTBO TOPAOCTH 332 POCCUICKUE ECTECTBEHHBIE HAYKU;

JI2 - TOTOBHOCTH K MPOJIOKEHUIO 00pa30BaHMsl, MTOBHIIIICHUIO KBATH(UKAIINH
B HM30paHHON MpOGEeCCHOHANBHON NEATETbHOCTH C HCIOJIb30BAaHWEM 3HAHUU B
00JIaCTH €CTECTBEHHBIX HAYK;

JI3 - OOBEKTMBHOE OCO3HAaHWE 3HAYMMOCTH KOMIIETEHIIMA B 00JacTu
€CTECTBEHHBIX HAayK [IJIi 4YeJoBEeKa W OOIIeCTBa, YMEHHUE HCIOJb30BaTh
TEXHOJIOTUYECKUE JTOCTUKEHUSI B OOJACTU XMMHUHU, OWOJOTHUU JJIS TOBBIIICHUS
COOCTBEHHOI'0 MHTEJUICKTYaJIbHOTO Pa3BUTHSI B BBIOpaHHON NpodeccroHaIbHOM
JEATEIIbHOCTH;

JI4 - yMmeHue mpoaHaIU3UPOBATh TEXHOTCHHBIE TMOCIEACTBUA  JJIs
OKpYXarollen cpesibl, ObITOBOM M MPOU3BOJACTBEHHOM IESITEIIbHOCTH YEJIOBEKA;

JIS - TOTOBHOCTH CaMOCTOSITEJIBHO JIOOBIBATh HOBBIC MJIsi Ce0sl €CTECTBEHHO-
Hay4YHbl€ 3HAHUS C HKCIHOJIB30BAHMEM JUISI 3TOTO JOCTYHHBIX HCTOYHHKOB
uHdopmaIuy;

JI6 - ymeHue ynpaBisiTh CBOEI MO3HABATENIBHOMN ESITENBHOCTHIO, IPOBOAUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOT'O MHTEJICKTYalbHOTO Pa3BUTHSI;

JI7 - ymeHue BbICTpauBaTh KOHCTPYKTHUBHbBIE B3aUMOOTHOIICHUS B KOMaH]IE
0 PEIICHUI0 00X 3a7a4 B 00JIaCTU €CTECTBO3HAHUS;

® METanpeIMETHBIX:

M1 - oBnajgeHue yMEHUSIMU U HaBBIKAMU PA3JIMYHBIX BUOB MO3HABATEIHHOMN
JEATEIIbHOCTH JIJIs1 U3YyUYEHHUS Pa3HbIX CTOPOH OKPY’KAIOIIETr0 €CTECTBEHHOTO MUPA;

M2 - npuMeHeHHEe OCHOBHBIX METOJOB MO3HaHUS (HAONIOACHHS, HAYYHOTO
HKCIIEPUMEHTA) JIsl U3YUYCHUS PA3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOU KapTHUHBI
MHpa, C  KOTOPHIMHM  BO3HHUKAeT  HEOOXOIMMOCTh  CTaJKHUBAaThCI B
npodeccruonansHoi cdepe;

M3 - ymeHue onpeaensTh 1eidu U 33Ja4u JesTeIbHOCTH, BEIOUPATh CPeCTBA
JUISL X TOCTUKEHUS HA TTPAKTUKE;

M4 - ymeHHe UCNONB30BaTh pPAa3IUYHbIE HMCTOYHUKU IS TOJTYyYEHHS
€CTEeCTBEHHO-HAyYHOW WH(OpMAIMM U OIEHUBATh €€ JIOCTOBEPHOCTH JIs
JIOCTUKEHUSI TIOCTABJICHHBIX 1I€JIEH U 3a]1a4;

® TIpEeAMETHBIX:



[11 - cdopmMupoBaHHOCTH MNPEACTABICHUN O IIEJIOCTHON COBPEMEHHOI
€CTECTBEHHO-HAYYHOW KapTUHE MHpA, NIPUPOAE KAK €IUHOU LIEJIOCTHOU CUCTEME,
B3aMMOCBSA3M YE€JIOBEKa, NMPUPOABI M OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBI X
MaciTadax BceneHnnoii;

12 - BnaneHne 3HaHUSMH O HauOoJiee BaXKHBIX OTKPBITUSIX U TOCTH)KEHUSAX B
001acTH €CTECTBO3HAHMSI, MOBIUABLIMX HA HBOJIIOLIMIO IPEJCTABIECHUN O IPUPO/IE,
Ha Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

13 - chopMUPOBAHHOCTH YMEHUSI IPUMEHATh €CTECTBEHHO-HAYYHBIC 3HAHMUS
JUIsl OOBSCHEHMSI OKPYKAIOIIMX SIBJICHHUW, COXPAaHEHHs 3]I0pPOBbs, OOeCreyeHUs
0€30MacHOCTH  KU3HEAEATEIbHOCTH, OEpEeKHOT0 OTHOIICHHWS K IPUPOJIE,
PAlOHAIIBHOTO IIPUPOJIOIIONIB30BAHUSA, d TAK)KE BBIITOJIHEHUS POJIM I'PAMOTHOIO
OTpeOuTENS;

[14 - chopMUPOBAaHHOCTH MPEJCTABICHUH O HAYYHOM METOJE MO3HAHUS
IIPUPOJBI U CPEACTBAX U3Y4YEHUS MEraMHpa, MaKpOMUpPa U MUKPOMUDA; BIAJCHUE
IpUEMaMU €CTECTBEHHO-HAYUYHBIX HAOJI0/IEHUH, OIBITOB, UCCIEOBAHUN U OLICHKU
JIOCTOBEPHOCTH IIOJIyYEHHBIX PE3YyJIbTATOB;

15 - BnageHue MOHATUNHBIM aNIapaToM €CTECTBEHHBIX HAYK, MO3BOJIAIOIIUM
[I03HABaTh MUp, Y4aCTBOBATh B JUCKYCCHUSX 10 €CTECTBEHHO-HAy4YHBIM BOIIPOCAM,
UCIOJIB30BaTh  pa3iMYHble  WCTOYHUKA  HMHPOpMAIMM i1 THOJATOTOBKHU
COOCTBEHHBIX pa0dOT, KpUTHUECKHU OTHOCUTHCS K coobmmenussMm CMU, coneprxanium
Hay4YHYIO HH(OpMaLuIo;

[16 - chopmMupOBaHHOCTH yMEHUN NOHUMAaTh 3HAYUMOCTh €CTECTBEHHO-
HAy4YHOI'O 3HAHUS JUIsl KaKJIOTO YEJIOBEKAa HE3aBUCUMO OT €ro Mpo(ecCHOHATIbHON
NEeATEIbHOCTH, pa3inyaTh (DAKTBI U OLIEHKH, CPABHUBATH OLEHOYHBIE BBIBObI,
BUJIETb UX CBA3b C KPUTEPUSAMU OLEHOK M CBSI3b KPUTEPUEB C OIpPEICICHHOU
CHUCTEMOH IIEHHOCTEH.



3. CTPYKTYPA U COJEP)KAHUE YUYEBHOM JIUCITUITIIMHBI
3.1. O0bem y4yeOHOM JMCHMILIMHBI M BHAbI Y4e0HO padoThI

Bun yue6Ho# paboThI Obrem B
qacax

O0beM yueOHOH TUCHUIIIMHBI 114
CymmapHas yuyeOHasi HATPY3Ka BO B3aHUMO/eHiCTBUHM C 114
npenogaBaresiemM
B TOM YHCJIE:
JIEKIIAN 84
71a00paTOPHBIE 3aHITHSI -
MPAKTUYECKUE 3aHATHUS 30
KOHTPOJIbHBIE pa0OTHI -
KypcoBasi paboTa (IIpOeKT) -

[TpomexyTounas arrectanus B hopme audpepeHImpoBaHHOIO 3a4eTa-




3.2 TemaTnueckuii jian u copep:kanue yueonoi gucuuminnsl [100.01 EctecTBo3HaHHe

Coaeprxanue yueOHOIro MaTepuasa, JjaboparopHblie padoThl U NPAKTHYECKHE O0bem Yposennb
HaumeHnoBanue pa3aesioB 1 TeM
3aHSITHS, CAMOCTOSITe/IbHAA padoTa 00y4aroUIuXcs 4acoB OCBOEHMUA
1 2 3 4
Beenenue Coaeprxanue yueOHOIro MaTepuasa 2
1 | Hayunsle MeTOAbl MO3HAHHSA BEIIECTB MU XUMHUYECKUX sBIeHHH. Poib
HKCIIEPUMEHTA U TEOPUU B XUMUU. MOAEINPOBAHNE XUMUUYECKUX ITPOLIECCOB.
Ilenu v 3a7aun U3y4eHHS] XUMUH.
Pazgen 1. O01as u Heopranuvdeckass XuMust 30 2
Tema 1.1. OcHOBHBIE OHATHUS U Cojaeprxanue yueOHOIro MaTepuaJa 2
3aKOHBI 1 | OcHOBHBIC OHSTHS U 3aKOHBI XUMUHU.
2 | PacueTHple 3a7auu Ha HAXOXXJICHHE OTHOCHTEIBHON MOJEKYISIPHOW MaccCHl,
ornpezieNIeHue MacCOBOM J10JIM XMMHUYECKHUX 3JIEMEHTOB B CJIO)KHOM BEIIIECTBE.
Tema 1.2. Ilepuoanueckuii 3aK0H U Cojaeprxanue yueOHOro MaTepuaJa 2 2
Ilepuonuueckas cucrema 1 | Ilepuoguueckuii 3axoH J[.1. MeHnzeneeBa u CTpoeHUE aTOMA.
XUMHUYECKUX djiemeHToB 1.
MenzeneeBa 1 CTpOEHUE aTOMa
Tema 1.3. CtpoeHue BemiecTra Conep:xaHue yueOHOro MaTepuaJia 2 2
1 | Buaer Xumn4yeckoii CBsI3H.
2 | Yuctele BemecTBa U cMecH. JlucnepcHble CUCTEMBI.
Tema 1.4. Boga. PacTBopsl. Coaep:xaHue yueOHOro MaTepuaJia 2 2
ONEKTPOIUTHYECKAS AUCCOLUALINS 1 | Bona. PactBopsl. PacTBopenue.
2 | DIEKTpOTUTHYECKAs TUCCOIHAIINSI.
IIpakTHyeckune 3aHATHSA 2
1 ‘ ITpuroToBieHre pacTBopa 3aJaHHON KOHIIEHTPAIWH.
Tema 1.5. Knaccuduxanms Coaep:xanue yueOHOIro MaTepuaJia 2 2
HEOPraHMUYECKUX COSAMHEHNUN U UX 1 | Oxcuzbl U MX CBOWCTBA.
CBOICTBa 2 | OcHOBaHMS M UX CBOWCTBA.
3 | Kucnots! 1 ux cBoiicTna.
4 | Conu m X CBOMCTBA.
IIpakTHyeckune 3aHATHSA 4
1 \ Pemenue 3a1a4y Ha oJIy4eHNE U pacliO3HABAHUE BEIIECTB.
Tema 1.6. XuMudeckue peakiuuu Copep:kanue y4eOHOIro MaTepuaa 4 2




Coaeprxanue yueOHOro MaTepuasa, JjaboparopHblie padoThl U NPAKTHYECKHE O0bem Yposennb
HaumeHnoBanue pa3aesioB 1 TeM

3aHSITHS, CAMOCTOSITe/IbHAA padoTa 00y4aouIuXcs 4acoB OCBOEHHUA
1 2 3 4
1 | OxucnuTenbHO-BOCCTAHOBUTENBHBIE PEAKIUH.
2 | DHepreTrka XUMUYECKUX PEAKITUH.
3 | CKOpOCTh XMUMHYECKUX PEAKIIHH.
4 | O6paTUMOCTh XUMUUYECKHX PEAKIIUA.
IIpakTHYecKkne 3aHATHS 4
1 \ Perenne 3a1a4 Ha CKOPOCTh XUMUYECKUX PEAKITUH.
Tema 1.7. MeTtasuibl 1 HEMETaILIbI Cojaeprxanue yueOHOIro MaTepuaJa 2 2

1 | O6mas xapakrepuctrka MertamioB. CriocoObl UX MOJIyYEHUSI.
2 | O6mas xapaktepuctuka HemeramioB. CriocoObI X TOTYUICHHSI.

IIpakTHYeckne 3aHATHS 4
1 | Ilonydenue, coOupanue u pacro3HaBaHUE Ta30B.
2 | Pemenue sKcriepruMEHTAIBHBIX 33]1a4.

Paznen 2. Oprannyeckasi XuMus 45 2
Tema 2.1. OcHOBHBIE IOHATHSA Coaepixanue yueOHOro MaTepuaJa 4
OpPraHUYeCKON XMMHUHU U TEOpUs 1 | IlpeameT opraHMyecKOd XMMUHU.
CTPOCHHUS OPTAaHUYECKUX COCTMHCHUM | 2 | Teopus CTpOCHHs OpraHnveckux coeanneHnii A.M. Bytieposa.
Tema 2.2. YrneBonopoasl U UX Coaepixanue yueOHOro MaTepuaJa 14 2
MPUPOIHBIE HCTOYHHUKH 1 | AnkaHbl
2 | llukiioasikaHebl.
3 | ATKeHBI.
4 | JlueHsl U KaydyKH.
5 | ATKuHBL
6 | ApeHsL
7 | IlpupogHbIe HCTOYHUKHU YTIEBOIOPOIOB.
IIpakTHyeckune 3aHATHSA 6
Pacuernpie 3amaun. HaxoxaeHue MosekymsspHOW (opMynsl razoodpa3zHOro
1 | yrmeBogopoaa mo ero IUIOTHOCTM W MacCOBOM JOJ€ 3JIEMEHTOB WJIH IO
MPOAYKTaM CTOPaHUSL.

Tema 2.3. Kucnopoaconepsxamue Coaepsxkanue yueOHOIro MaTepuaa 11 2
OpPraHUYECKHE COCTIMHEHUS 1 | OgHOATOMHEIE M MHOTOATOMHbIE CITHDTEL




HauMenoBanue pasie/ion u Tem Conep:xanue yueOHOro MaTepuasa, JJadoparopHbie padoThl U MPAKTHYECKHUE O0bem YpoBeHb
3aHSITHS, CAMOCTOSITe/IbHAA padoTa 00y4aouIuXcs 4acoB OCBOEHHUA
1 2 3 4
2 | ®enou.
3 | Aspaerumasl.
4 | KapOOHOBBIE KUCIIOTHI.
5 | CnoxxHbIC 3(ODUPHI U KUPBI.
6 | YrueBousl.
Tema 2.4. AzoTconepxariue Coaep:xaHue yueOHOro MaTepuaJia 6 2
OpPraHUYECKUE COCTUHEHHUS. 1 | AMuHBL
[Tonumepsr 2 | AMHHOKHCIIOTHI.
3 | benku. buomornueckas poib OEIKOB.
IIpakTHYecKkne 3aHATHS 4
1 | Pacuernble 3a1aun. HaxoxieHHe MaccoBO#l J10JTM BENIECTBA.
Pa3znea 3 Buojiorus 35
Brenenue Coaep:xaHue y4eOHOro MaTepuaJia 1
1 | OO6bexT u3ydeHus — >kuBas npupoja. [Ipu3HaKU KUBBIX OPraHU3MOB U UX
MHOTO0Opa3ue. YpOBHEBash OpraHU3aIUs KUBOW TPHUPOIALI U DBOJIOLMSL.
MeToapl MO3HAHUS KUBOM MpUpoAbl. OOIIKe 3aKOHOMEPHOCTH OHOJOTHH.
Pony Ouwonoruu B (HOPMUPOBAHHHM COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTUHBI MUPA U TPAKTUYECKOM NESTEIBHOCTH JIIOJICH.
Tewma 3.1. Yuenue o kieTke Coaep:xaHue yueOHOro MaTepuaJia 4 2
1 | XuMuyeckasi opraHu3anusi KIeTKH.
2 | CtpoeHne U GYHKIUH KIICTKH.
3 | OOMeH BemiecTB U MPEBPANICHUE SHEPTUN B KIIETKE.
4 | )Ku3HEeHHBIN IIUKI KJIETKH.
IIpakTuyeckue 3aHsATHSA 1
1 \ Pemenne 3agau «HykinenHOBBIE KUCIOTHIY.
Tema 3.2. Opranusm. PazmMHoxxeHne u | Coaep:kaHue y4eOHOro MaTepuaJia 4 2
WHJUBU]lyaJIbHOE Pa3BUTHE 1 | Pa3mMHOXEHNE OPraHU3MOB.
OpraHU3MOB 2 | InnuBuayanpHOE pa3BUTHE OPTaHU3MOB.
Tewma 3.3. OCHOBBI T€HETHUKH H 6 2

CCIICKIIMH

ConeprxaHue y4eGHOro MaTepuaJjia

1 ‘ OCHOBBI Y4YCHHA O HACIICACTBCHHOCTHU U U3MCHYUBOCTH.




Coaeprxanue yueOHOro MaTepuasa, JjaboparopHblie padoThl U NPAKTHYECKHE O0bem Yposennb
HaumeHoBaHue pa3iesioB H TeM
3aHATHSA, CAMOCTOSATEIbHAsI padoTa 00y4arommXxcst 4acoB OCBOCHMA
1 2 3 4
2 | 3aKOHOMEPHOCTH U3MEHYNBOCTH.
3 | OCHOBBI CeNEeKIMH PACTEHHUH, )KUBOTHBIX 1 MUKPOOPraHU3MOB.
IIpakTHyecKue 3aHATHSA 2
1 | CocraBneHue mnpocTedIIMX CXeM MOHOTMOPUAHOTO U AUTHOPHUIHOIO
CKpELIHBAHUS.
Tema 3.4. IIpoucxoxnenue u Coaeprxanue yueOHOIro MaTepuaJa 5 2
pa3BUTHE KU3HU Ha 3emIie. 1 | IlpoucxoxieHue U HayaJIbHbIE TAIbl Pa3BUTHS XKU3HU Ha 3emiie.
OBOJIIOLMOHHOE yIEHUE 2 | Vlctopus pa3BUTHSI YBOTIOLMOHHBIX HIEH.
3 | MuKpO3BOJIOLMS U MAKPOIBOJIIOLIMSL.
IIpakTHyeckue 3aHATHA 2
1 | 3anonnenue Tabauubl «lIpucnocoGneHue OpraHu3MOB K pPa3HBIM cpelam
OOUTaHUY.
Tema 3.5. Ilpoucxoxnenue uenoseka | Comep:kaHue yueOHOro matepuasa 2 2
1 | Antponorenes. YenoBeueckne pachl.
Tewma 3.6. OCHOBBI SKOJIOTUH Coaep:xaHue yueOHOro MaTepuaJia 6 2
1 | Okosoruss — Hayka O B3aMMOOTHOIIEHHUSX OPraHU3MOB MEXAYy CcOOOW u
OKPYKaIOIIEH CpeIou.
2 | buocdepa — rinobanbHas IKOCHCTEMA.
3 | buocdepa u genosek.
IIpakTHyeckne 3aHATHSA 1
1 | Pemenne dKOIOrHYECKNX 33724,
Tewma 3.7. buonnka Coaep:xanue yueOHOIro MaTepuaJia 1 2
1 | BroHMKA KaK OJHO M3 HANPABICHUH GHONOTHH U KHOEPHETUKH.
JAuddepenunpoBanHblii 3a4eT 2
114

BCEI'O




4. YCJOBUSA PEAJIMBALIUU ITPOT'PAMMBI INCHUIIJIMHBI
4.1. TpeGoBaHMsA K MUHMMAJIbHOMY MaTePHAJIbHO-TEXHUYECKOMY O0ecre4eHHI0

Kaduner xumun

KomiuiekT Mebesiu 1ist yueOHOT0 mpouecca.

MyabTuMeauiiHOe O000pYAOBAHUE: TIEPCOHAIBHBIA KOMIIBIOTEP - 1IIT.
(mpomeccop IntelPentiumE2140/512Mb/160Gb/CR/DVD+RW).

IIporpammuoe obecneuenue: Microsoft Access (munensus NelM123460);
Microsoft Office Standard (mmmensus Ne66059532 OPEN 96044930ZZE1711);
Microsoft Project Professional (mumensuss NelM123460); Microsoft Visio
Professional (mumensus NelM123460); Microsoft Visual Studio Enterprise (nutien3us
NelM123460); Microsoft Windows Enterprise (nmuuen3us NelM123460); AreHt
Dr.Web (munensus NeLBW-BC-12M-1600-B1); kommiektr I'APAHT-Mactep
(mumensust Nel12-40272-000898); komrmiekt I1O it permieHHs OCHOBHBIX
M0JIb30BaTeIbcKuX 3amau (cBoOomHo pacmp. [10); cnpaBodHas mpaBoBas CHCTEMa
"Koncynbrant [Lmtoc" (morosop Ne JICB 1801 ot 27.12.2018r).

CpencrBa o0y4deHMsi: KOMIUIEKT pa3JlaTOYHOTO Marepuana, TaONuIbl WU
IJIaKaThl 110 XMMUH, CTEH] Tabnuia MeHnjeneeBa; HaOOp Mpe3eHTAlM MO pa3jaesiam
XUMUH.

YueOHas 1adboparopusi

KommiekT Mebesn 1J1s1 yueOHOT0 mpoiecca.

MyabTuMeauiiHoe 000pyaA0BaHNe: NPOEKTOp MyJIbTUMEIUKHbIA Sanyo PLC-
XD 2600, nepenocHoii HoyTOyk Easynote TE 11 HC.

IIporpammuoe obGecneuenue: Microsoft Access (munenszus NelM123460);
Microsoft Office Standard (nmumensust Ne66059532 OPEN 96044930ZZE1711);
Microsoft Project Professional (nmuuensus NeIM123460); Microsoft Visio
Professional (siumenzust NeIM123460); Microsoft Visual Studio Enterprise (Jiuuien3us
NeIM123460); Microsoft Windows Enterprise (yumen3ust NelM123460); AreHt
Dr.Web (mmmen3us NeLBW-BC-12M-1600-B1); xommiuektr ['APAHT—Macrep
(mumen3ust  Nel12-40272-000898); wommiekr I[IO nmns  pemieHHss OCHOBHBIX
MOJIB30BATENbCKUX 3adaud (cBoOoaHo pacmp. [10); cmpaBouHas mpaBoBasi cucTteMa
"Koncynwrant [Lmroc" (morosop Ne JICB 1801 ot 27.12.2018r).

CpeacrBa o0y4eHMsi: BBITSDKHOM mikad, mkad a7 XUM. TOCYIBI, CTOJIBI
7ab0opaTOpHBIE C TOJIKAMH JIJISi XUM. PEaKTHUBOB, CTOJIBI C JJAOOPATOPHBIMU TMOJIKAMH,
mKad I XMM. PEAKTUBOB, BBIIPSIMHUTENb JJekTpudeckoro Toka B-OIIE],
NIEKTPUUECKUE TUITMTKU, OaHs BOJSHAS, XMMHUUYECKas TMOCYJ]a, PEaKTUBBI, MEIaKa
MarHuTHasl.



Y4eOHo-uccIeq0BaTeIbCKas JIA00PATOPUS — H3MEPUTEJIbHASA

KommuiekT Mebesiu 1yist yueOHOT0 mpouecca.

CpencrBa 0o0ydeHmsi: Bechl deKTpoHHBIC aHamuthdeckue AF - R 220 CE
VIBRA; nabopaTopHbli  OMOpPEAaKTOPHBIM  KOMIUIGKC  JJII  YCKOPEHHOTO
KOMIIOCTUPOBAHUS U MEepepabOTKH; JIamMIia ¢ MOJIbIM KaTo oM Ha AG; jJaMIia ¢ moJibiM
karogoMm Ha AL; meub mydensnas MUMII-17Y3; npubop pH 150 M; npubop pH
150M; pH-metp/nonomep UIJI-113; cTomasl 1abopaTopHbIE, CTOJIBI XUMHUYECKHE.

KaOuHeT ecTeCTBeHHOHAYYHBIX TUCHMILIMH

KommiekT Mebesn 11t yueOHOT0 mpouecca.

MyabsTuMeauiiHoe  o0opyaoBaHue:  KommbpioTep  —lmT.  (mporeccop
IntelPentiumE2140/512Mb/160Gb, monutop LCDSamsung 19), MynabTHMeInAHBIH
npoektop Mitsubishi SL 2V.

IIporpammuoe obGecneuenue: Microsoft Access (mumensus NelM123460);
Microsoft Office Standard (mumensus Ne66059532 OPEN 96044930ZZE1711);
Microsoft Project Professional (munensuss NeIM123460); Microsoft  Visio
Professional (umensus NelM123460); Microsoft Visual Studio Enterprise (mumen3us
NelM123460); Microsoft Windows Enterprise (nmumensus NelM123460); Arent
DrWeb (munensus NeLBW-BC-12M-1600-Bl); xommiekr I'APAHT-Mactep
(muuens3ust  Nel12-40272-000898); wommuiekt [IO st pemieHHss OCHOBHBIX
M0JIb30BaTENbCKUX 3amau (cBoOomHo pacmp. [10); cmpaBodHass mpaBoBas CHCTEMa
"Koncynbrant [lmroc" (morosop Ne JICB 1801 ot 27.12.2018r).

CpencrBa o0y4yeHHsi: KOMIUIGKT pa3JaTOYHOrO MaTepuana, TaOauIpl |
TUTaKaThl TI0 JUCIHMILTNHE, HA0Op TPE3eHTAIlNi 0 pa3zeiiaM JUCIUTUIINHBI, SKpaH.



4.2. MudopmanuonHoe obecnedeHne y4eOHOH TUCHUILTHHBI
OcHOBHAas ¥ JOTIOJTHUTENIbHAS TUTEpaTypa

No KomuyecTBO

n/m . AK3EMILISIPOB,
Cnucok UCTIOIB3yEMOI JINTEpaTyphl (neuammsie
UMEIOIINXCS B

U30aHUSL, INIEKMPOHHbIE U30AHUSL 34 NOCIeOHUe 5 lem) -
b

ceruika Ha DBC

OCHOBHAJ JIMTEPATYPA
1. |CmmpnoBa, M.C. EcrecTBo3HaHuEe: YYEOHHK U DNEeKTPOHHBIN
OPaKTUKYM JUIsl  CPeAHEero  MNpo¢eCCHOHATBHOTO pecypc

obpazoBanus / M. C. CmuproBa, M. B. Boponenko, T.
M. CmupnoBa. - 2-¢ u3n. - MockBa: M3marenbcTBO
Opaitr, 2021. 330 c¢. — Pexum pocryna:
https://urait.ru/bcode/469539

2. |An¢unorenona, U.B. Xumus: yueOHUK U TPAKTUKYM DIIEKTPOHHBIN
IS cpeqHero npodeccuonaabHoro oopaszoBanus / . pecypc

B. Audunorenona, A. B. badkos, B. A. Ilonkos. - 2-¢
u3l., ucnp. u pomn. - Mocksa: M3garensctBo FOpaiir,
2021. - 291 c. — Pexum  pgocryna:
https://urait.ru/bcode/471677

JIOIIOJIHUTEJIBHA A JIMTEPATYPA

1. |[MopsamoBa, C.B. Opranuyeckas xumus: ydeOHOE DIIEKTPOHHBIN

nocobue / C.B. Mopsimosa. - Homkap-Omna: IIT'TY, pecypc
2018. - 48 C. - Pexum JOCTyTA:
https://e.lanbook.com/reader/book/112394/#1

2. |AxmenoBa, T.U., Mocaruna, O.B. EctecTBo3Hanue: DJIEKTPOHHBIN
YuebHoe nocobue i cpeaHero npodpeccuoHaIbHOro pecypc

oOpazoBaHus. 2 U3/., ucnpas. u gomnoyH. — M.: PI'VII,
2018. - https://znanium.com/read?id=364532




5. KOHTPOJIb U1 OLIEHKA PE3YJbTATOB OCBOEHHSI YYEBHOHN
JTUCHUILINHBI

KoHTposmb © oOIleHKa pe3yslbTaTOB OCBOCHUSA YYCOHOW JIUCHUTLIIAHBI
OCYIIECTBIISIETCSl TperoaaBaTeieM B (opMe TEKYIIETO KOHTPOJSI YCIIEBAEMOCTH H
UTOTOBOM aTTECTAIIMU.

HToroBas arrecTams HWMEET IMEJIbI0 OINPEACIUTh CTCICHb JOCTHIKCHHS
3aIJTAaHMPOBAHHBIX PE3yJIbTaTOB OOYYCHHUS 1O JTUCIUILIMHE 3a TICPHOJ] OOyUCHHS.
dopma uToroBoit arrecranuu — qudHepeHIUPOBAHHBIA 3a4ECT.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIIICTCS B IPOIIECCE MPOBEICHHS
MPAKTUYCCKUX 3aHATUH, 0OCCIICUMBACT OICHUBAHHUE XOJa OCBOCHHS JIHUCIUILINHBI.
@®opMBbI TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH: mMeCmuposanue, YCmHbulll ONnpoc,
00KNA0, BbINOJHEHUe U 3awuma 00y4arWuUMUcs UHOUBUOYAIbHLIX 3A0AHUl,
NPOEKmMO8, UCCIe008aAHUL U Op.

Pe3ynbTaThl
oOy4deHus 1o DopMBbI KOHTPOJIS
JTUCHUTIIINHE

HanmeHnoBaHue TeMBbI
(paznena)

OO011ast 1 HeOpraHuyecKasi XUMHsI I1.1-11.6 BrinosnHenne nHAMBUAYAIBHOTO
[IPOCKTA; IIPE3CHTALNM;
BBITIOJIHEHHE IIPAKTUYECKUX
pabor; YCTHBIN oI1poc;
TECTUPOBAHUE

Oprannueckasi XUMHS I1.1-I1.6 BrinosiHeHME MHAMBHIYATIBbHOTO
MPOEKTA; Mpe3eHTalINH;
BBITIOJTHEHHE MPAKTUYECKHUX
pabor; YCTHBIN OIIpoc;
TECTUPOBAHUE

YueHune o KJIeTKe I1.1-11.6 BrinosiHeHHE MHIAMBUAYAIBHOTO
IIpOEKTa, IIPE3EeHTalNN,
BBITIOJTHEHUE MIPAKTUYECKUX
pabor, YCTHBIN orpoc,
TECTUPOBAHUE, JOKJIA]

Opranusm.  PasMHOXeHue W I1.1-11.6 BeinonHenne MHAMBUIYAIBHOTO
WHIUBUAYaAJIbHOE pa3BuUTHE IIPOEKTA, MIPE3EHTaLUN,
OpraHU3MOB BBITIOJTHEHUE MPAKTHYECKUX
pador, YCTHBIH orpoc,
TECTUPOBAHUE, JOKIA

OCHOBBI T€HETHUKH U CEJIEKIINU I1.1-I1.6 BrinosiHeHUE MHIMBUIYAIBHOTO
IIPOEKTA, MIpE3EHTAaLNM,
BEBIITOJTHEHYE MPAKTUYECKHUX
pador, YCTHBIH orpoc,
TECTUPOBAHUE, JOKJIA]

IIpoucxoxaenue U pa3BUTHE I1.1-I1.6 BrinosiHeHUE MHIMBUAYAIBHOTO
KU3HU Ha 3emute. MIPOEKTA, IIPE3EeHTalNN,
OBOJIIOIIMOHHOE YUYEHUE BBITIOJIHEHHE MPaKTUYECKUX
pabor, YCTHBIN orpoc,
TECTUPOBAHUE, TOKJIA]

[TpoucxoxaeHue yenoBeka I1.1-I1.6 BrinosiHeHUE MHIMBUIYAITBHOTO
MPOEKTa, MpEe3eHTaLUM,
BBIIIOJTHEHHE MPaKTUYECKUX
pa0or, YCTHBII orpoc,




TECTUPOBAHUE, JTOKIIA]T

OCHOBBEI DKOJIOTHH I1.1-I1.6 BrinosiHeHUE MHAMBUAYAIBHOTO
MPOEKTA, Mpe3EHTAIIUM,
BEBIIIOJTHECHE MPAKTUYECKHUX
pabor, YCTHBIN onpoc,
TECTUPOBAHUE, JOKJIA]

buonuka I1.1-11.6 BrinosiHeHUE MHIAMBUIYAIBHOTO
IIPOEKTa, IIPE3EHTalUN,
BBINOJIHEHHE MPaKTUYECKUX
pabor, YCTHBIN orpoc,
TECTUPOBAHUE, JTOKJIA]T

Pesynbrarel cnaun audQepeHInpoBaHHOTO 3adeTa OLEHUBAIOTCA IO IIKalie
OTIIMYHOY, «XOPOILIOY», «yIOBICTBOPUTEIBHOY, KHEYIOBICTBOPUTEIILHON.

OneHka «OTJIMYHO» BBICTABISETCS OOy4arolmlemMycs, KOTOpbIA TJIyOOKO H
IPOYHO YCBOWJI MPOTpaMMHBI MaTepuall, NpPOSBISIET 3HAHWE OCHOBHOW U
JIOTIOJIHUTEIBHON JIMTEPATyphl, TPAMOTHO, JJOTUYECKH CTPOMHO U apryMEHTHPOBAHO
u3JaraeT mMaTtepual, JaeT MCUEPIbIBAIOIIME OTBETHl Ha MOCTaBJIECHHbBIE BOIPOCHL. B
OTBETE€ TECHO YBS3BIBAETCS TEOPHUS C MPAKTUKOM, HpPU ITOM OOydHarolIUHcS He
3aTPYJHSETCSl C OTBETOM IPHU BUJAOM3MEHEHUU 3aJlaHusi, CBOOOJHO CHPABIISETCS C
IPAKTUUECKUMHU 33JIaHUSIMU.

OrmeHka «XOpOIO» BBICTABISETCS OOyYalOImIeMycCsi, TBEPAO 3HAIOIIEMY
IPOrpaMMHBIM MaTepuas, KOTOPBIM H3j1aracT €ro rpaMOTHO W MO CYIIECTBY, HE
JIOTTYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, MPABUIHHO MPUMEHSIET
TEOPETUYECKHE TOJOXKEHHUS TPU PEIICHUH MPaKTHYECKHX BOMPOCOB U 3a1ad, HE
UCTIBITHIBACT 3aTPYTHEHUH C OTBETAMH Ha BOIIPOCHI.

O1eHKa «yTOBJIETBOPUTEIHHO» BBICTABISIETCA 00YyYaIOIeMyCsl, KOTOPBII UMEeT
3HaHUS TOJBKO OCHOBHOTO MaTepuaja, HO HE YCBOWJ €ro JeTajied, JOMyCKaer
HETOYHOCTH, HEAOCTATOYHO MpaBUJIbHbIE (POPMYIUPOBKH, UCIIBITHIBAET 3aTPyIHEHUS
IIPU BBIOJHEHUH MPAKTUYECKUX PaloT.

O1eHKa «HEYJIOBJIETBOPUTEIBLHO» BBICTABISIETCS 00ydaromeMycs, KOTOPbIA He
3HaeT 3HAUUTENBHOM YacTH MPOTrPaMMHOIO MaTepuaa, JOMYCKaeT CYyIEeCTBEHHBIE
OLIMOKH, HEYBEPEHHO, C OOJbIIMMHU 3aTPYAHEHUSIMU BBINOJHIET MPAKTUYECKUE
paboTHI.



HNPUMEPHBIE TEMbI UH/INUBUYAJIBHBIX ITPOEKTOB
no aucuuiuinde 1100.01 EcrecTBo3Hanue

1. BuoTexHoJIOTUA U TeHHas UHXKEHEpUsl — TexHoioruu X XI Beka.
2. HaHoTexHONOrusi Kak MPUOPUTETHOE HAIPABICHUE pa3BUTUS HAYKH U
npousBoJcTBa B Poccniickon Penepanun.
3. CoBpeMeHHbIE METO/Ibl 00€33apakMBaHUS BOIBI.
4. Annotponusi METaJLJIOB.
5. XKuznb u aesarenpHocTts /. 1. MeHnaeneena.
6. «Ileproguyeckomy 3aKoHy OyayIliee He TPO3UT Pa3pyLICHUEM. ..»
7. Cunte3 114-ro anemenTa — TpuyMd POCCUNCKUX (PU3UKOB-SICPITUKOB.
8. U3oTormsl Bogopoaa.
9. Ucnonb3oBaHre palMOAKTUBHBIX U30TONOB B TEXHUYECKHUX LEIX.
10. PEHTTeHOBCKOE M3IIyYEHUE U €T0 UCIIOJIb30BAHUE B TEXHUKE U MEIULIUHE.
11. [Ima3ma — 4eTBEpTOE COCTOSTHUE BEIIECTBA.
12. AMopdHbIe BeliecTBa B MPUPOJE, TEXHUKE, OBITY.
13. OxpaHa oKpy»Karolen cpeapl OT XUMHYECKOI O 3arpsi3sHeHus. KonnuecTBeHHbIE
XapaKTEPUCTHUKU 3arpsI3HEHUS OKPYKAFOIIEH Cpebl.
14. [IpumeHeHue TBEPIOTO U ra3o00pa3zHoro okcuaa yriaeposaa (IV).
15. 3ammuTa 030HOBOTO SKpaHa OT XMMHUYECKOTO 3arpsi3HCHMUS.
16. TI'pybomucnepcHble CHUCTEMBI, HUX KilaccU(UKalMUsg U HUCHOJIb30BaHUE B
npo(hecCUOHATBHOM NesTENbHOCTH.
17. KocmeTnyeckue remnu.
18. [IpuMeHeHNE CyCIIEH3UM U DMYJIBCUN B CTPOUTEIIBCTBE.
19. MuHepaiibl ¥ TOpHBIE TIOPOJIBI KAK OCHOBA JINTOC(EPHI.
20. PacTBOpBI BOKPYT Hac. THITBI paCTBOPOB.
21. Bona kak peareHr u cpefa Juisi XUMUYECKOTo MpoLecca.
22. Kuzub u nesrenbHocTh C. AppeHuyca.
23. Bknax OTE€YECTBEHHBIX YUEHBIX B PA3BUTHE TEOPUH JIEKTPOJIUTHYECKON
U CCOIUAIUY.
24. YcTpaHeHHe )KECTKOCTH BOJIBI HA TPOMBIIIJICHHBIX MPEANPUITHSAX.
25. CepHas KHCIIOTa — «XJI€0 XUMHUYECKON MPOMBIIIIIEHHOCTH.
26. Vcionp3oBaHNe MUHEPAIBbHBIX KUCIOT HA IPEAIPUITUIX PAa3InYHOrO MPOduIs.
27. OKCHIBI ¥ COJIA KaK CTPOUTEIIbHBIE MATEPUAIBI.
28. Uctopus rurca.
29. IloBapeHHast COJIb KaK XUMUYECKOE ChIPBE.
30. MHOronuMkui KapOOHAT KaJIbLIMS: B IPUPOJIE, B MPOMBILIJIEHHOCTH, B OBITY.
31. Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.
32. BupTyanbHO€ MOJEIUPOBAHNE XUMUUECKUX ITPOLIECCOB.
33. DIIeKTpOJIU3 paCTBOPOB JIEKTPOJIUTOB.
34. DneKTpoJin3 PaciuiaBOB AJIEKTPOJIUTOB.
35. IlpakTHueckoe MpUMEHEHHUE AIEKTPOIu3a: papuHUPOBAHKE, TAIbBAHOILIACTUKA,
raJIbBaHOCTETUI.
36. Uctopus oinydeHus: ¥ IpOU3BOJCTBA AIFOMUHHSL.
37. DAeKTpOIUTUYECKOE TIOJydeHHE U padUHUPOBAHUE MEM.
38. XKuznsb u nesrenbHocTh . J9BH.
39. Ponp MeTamsioB B MUCTOPHM  4YEJIOBEYECKOM IuBWIM3auuu. Mcropus
OTEUECTBEHHOM  yepHOW  MmeTaymypruu.  COBpeMEHHOE  MEeTaJulypruyeckoe
MPOU3BOJICTBO.



40. Ucropust 0OT€YECTBEHHOM LBETHOM METAUTypruu. Posb METalJIOB M CIUIaBOB B
Hay4YHO- TEXHHUYECKOM IIporpecce.

41. Koppo3usi METaioB ¥ COCOOBI 3aIIUTHI OT KOPPO3HH.

42. neptHble U 0J1aropoaHbIe Ta3bl.

43. Poxnaroniyie Coau — TajIOreHBbI.

44. Victopus MBEICKON CIMYKHU.

45. Uctopust BOSHUKHOBEHUS U Pa3BUTUS OPTaHUYECKON XHUMHUH.

46. XKusnb u nearenpHocth A. M. Bytneposa.

47. BUTanusM U €ro Kpax.

48. Ponb OTEYECTBEHHBIX YUYEHBIX B CTAHOBJIECHMW W Pa3BUTHH MHUPOBOM
OPraHUYECKON XUMUH.

49. CoBpeMEeHHbIE IPEICTABICHNS O TEOPUU XUMUYECKOTO CTPOEHHUSI.

50. DKonornyecKkue acreKThl UCIOIb30BaHUsS YTIIEBOJOPOAHOIO ChIPBSI.

51. DKOHOMHMYECKHE  aClEKThl  MEXKIYHApOJAHOTO  COTPYJHHYECTBA IO
VCIIOJIb30BAHUIO YIJIEBOAOPOIHOTO CHIPBSI.

52. Hctopust OTKpBITHS U pa3pabOTKU Ta3oBbIX U HE(MTAHBIX MECTOPOXKJICHUN B
Poccuiickon ®@enepanuu.

53. Xumus yriaeBoAOpOIHOIO ChIpbs U MO Oynyiiast npodeccus.

54. YrineBoaopoJHOE TOILIUBO, €TO BUbI U HA3HAYCHHUE.

55. CuHTeTHYECKUE KayuyKU: UCTOPUS, MHOT00Opa3ue 1 MepCreKTUBBI.

56. Pe3MHOTEXHMYECKOE IPOMU3BOACTBO U €ro pojb B HAYYHO-TEXHHUYECKOM
nporpecce.

57. CBapO4HO€ MPOU3BOJICTBO U POJIb XUMHUH YTIIEBOJAOPOJOB B HEM.

58. Hedtb 1 ee TpaHCIOPTUPOBKA KaK OCHOBA B3aMMOBBITOJHOI'O MEXIYHAPOAHOIO
COTPYAHUYECTBA.

59. buonoruueckue MeTo1bl O0PHOBI C BPEAUTEIIMH KOMHATHBIX PACTEHUN.

60. BeretapnaHcTBO: «32» U «IIPOTUB.

61. BiusiHue HacCEKOMBIX-BPEINUTENEH Ha 3€JIEHBIE HACAXKACHUS MOETO TOPOJa.

62. EcTecTBEHHO-HAyYHOE€ 0OOCHOBAHHUE HEKOTOPHIX HAPOAHBIX PUMET.

63. )KuBas u MEpTBas Boja — MU( WIIK PEAIbHOCTb.

64. 3aBUCUMOCTh HHTEHCUBHOCTH (JOTOCHHTE3a OT BHEIITHUX YCIOBHMA.

65. Ponb BeIarommxcs OMOJIOTOB - HAIIMX COOTEUYECTBEHHUKOB B PA3BUTHH MUPOBOU
OHOJIOTUH.

66.CoBpeMEHHbBIE TIPEACTABIEHUS O 3apOXKICHUU KU3HU. PaccMOTpeHue M OleHKa
Pa3IUYHBIX TUIIOTE3 IPOUCXOXKICHHUS.

67. 3ydueHune CBOMCTB PACTUTENIBHBIX IUTMEHTOB.

68. BinsiHue TSKEIbIX METAIOB HA 3JJOPOBbE YEIIOBEKA.

69. Binsinue pekiiaMbl Ha ICUXUKY MOJPOCTKA.

70. brosiornuecku aKTUBHBIE BEIIECTBA — BUTAMUHBI.

71. Ucnonb3oBanue 61M0100aBOK B IPOAYKTaX MUTAHMS.

72. CoBpeMEHHBII dTall pa3BUTHS 4YesoBedecTBa. YenoBeueckue pacbl. OMacHOCTH
pacusma.

73. Hcnonb3oBaHWE pACTEHUM-IMAH W aMIEIbHBIX PACTEHUW IS O3EJICHEHHUS
IIOMEILCHUH.

74. IlogOop accopTUMEHTa pacTEHUI sl 03€JICHEHNUS UHTepbepa B 3aBUCUMOCTH OT
UX SKOJIOTMYECKUX 0COOEHHOCTEH.

75. PacTeHus pa3HbIX KU3HEHHBIX ()OPM B 03€JIEHEHUU HACETIEHHOTO MyHKTA.



JlonmosiHeHMs ¥ U3MEHEeHHs K padoyeil mporpaMMe Ha y4eOHbIH roj

JloronHeHus: U u3MeHeHus: K paboueil nporpamme Ha 2023-2024 y4eOHBIM o
no aucuuiuae [100.01 EctecTtBo3HaHue: B pa3jen YCIOBUS peanu3aiuu yueOHOU
mucruiuinHbel  (myHKT HHOpMmanmonHoe oOecriedeHue y4eOHON MHUCIUILTAHBI)
BHECEHBI MN3MEHEHHUS B COIMCOK OCHOBHOMW U JIONOJHUTEIBLHOMN JIUTEPATYPHI.

JlomonHeHus: U U3MEHeHusI B paboueil mporpamme oOCYKIEHBI Ha 3acCeIaHUU
[1LK conpanbHO-TyMaHUTAPHBIX AUCLMILIAH.

«30» aBrycra 2023 r. (mpotokoi Ne 1).

IIpencenarens ITIK (/é/ / T.A. CaBuna/



JlonmosiHeHMs ¥ U3MEHEeHHs K padoyeil mporpaMMe Ha y4eOHbIH roj

JlomonHeHus: U U3MeHeHus1 K paboueil nporpamme Ha 2024-2025 y4eOHBIM 1o
no aucuuiiuiae 1100.01 EctecTBO3HaHUE: B pa3ien Y CIOBUS pealn3aiuu yueOHOU
mucruiuinHbel  (myHKT HHOpMmanmonHoe oOecriedeHue y4eOHON MHUCIUILTAHBI)
BHECEHBI MN3MEHEHHUS B COIMCOK OCHOBHOMW U JIONOJHUTEIBLHOMN JIUTEPATYPHI.

JlomonHeHus: U U3MEHeHusI B paboueil mporpamme oOCYKIEHBI Ha 3acCeIaHUU
[1LK conpanbHO-TyMaHUTAPHBIX AUCLMILIAH.

«30» aBrycra 2024 r. (mpotokos Ne 1).

IIpencenarens ITIK (/é/ / T.A. CaBuna/



