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1.OBIASA XAPAKTEPUCTUKA ITPOI'PAMMGBI ITPE/IMETA
AVIL.12.4 OcHOBBI eCTECTBEHHBIX HAYK

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

Pa6ouas nporpamma npeamera JIYI1.12.4 OcHOBBI eCTECTBEHHBIX HAYK SIBIISETCS YaCThIO
obpazoarenbHoi nporpammbl CITO B cootBercTBHEM ¢ PI'OC cpeanero obimiero oopa3oBaHus, ¢
yuerom TpeboBanuiit PI'OC CIIO mo mpodeccun 35.01.14 Mactep MO TEXHHYECKOMY
00CTyXKMBAaHUIO U PEMOHTY MAIlIMHHO-TPAKTOPHOT'O MapKa.

1.2. MecTto mnpeaMera B CTPYKType OCHOBHOH mnpodeccuoHAILHOH 00pa3oBaTebHOM
NMPOrpaMMbI: MPEAMET OTHOCUTCS K 00IIe00pa30BaTEIbHOMY YI€OHOMY ITUKITY.

1.3. Pe3yibTaThl OCBOCHHSA NpeAMeTa:
OcBoenue copepxanus npeameta J[YI1.12.4 OcHOBBI eCTECTBEHHBIX HAyK 00ECIIEUHNBAET
JOCTH)KEHUE 00YYaIOIIMMUCS CIIEAYIOMINX Pe3yIbTaTOB:
- B 4aCTH OCBOECHHUA OCHOBHOI 00pa30BaTe/JIbHOM MPOrPaMMBbI:
JIMYHOCTHBIX:

- JIP 4. CdhopMUpOBAaHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKu U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JHAJIOTEe KYJIBTYp, a
TakKe pasnu4HbIX (OpM  OOIIECTBEHHOTO CO3HAHUSA, OCO3HAHHME CBOEr0 MecTra B
MOJIMKYJIETYPHOM MHPE;

- JIP 5. ChopMUpOBaHHOCTH OCHOB CAaMOPA3BUTHUS U CAMOBOCITUTAHHS B COOTBETCTBUU
C 0OIIeueIOBEYeCKUMHU [IEHHOCTSIMH W HJIeaJlaMH TPaKIAHCKOTO OOIIECTBA; TOTOBHOCTh W
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM 1€ATEIbHOCTH;

- JIP 6. TonepanTHOE CO3HAHWE U TOBEICHUE B MOJHUKYJIBTYPHOM MHpPE, TOTOBHOCTh U
CIIOCOOHOCTH BECTH JIUAJIOT C IPYTUMHU JIFOJIbMU, JOCTUTATh B HEM B3aMOIIOHUMAHMsI, HAXOIUTh
o0uye 1eam U COTpYyIHUYATh JUIsl UX JOCTHUIKEHHSI, CIIOCOOHOCTb MPOTHUBOCTOATH WJICOJIOTUU
HKCTpPEMH3Ma, HAIMOHATN3Ma, KCEHO()OOHH, AUCKPUMUHAIIMYU 10 COIUANBHBIM, PEUTHO3HBIM,
PacoBBIM, HAIIMOHAIBHBIM TIPU3HAKAM M IPYTHM HETAaTHBHBIM COIUATHLHBIM SBIICHHSIM;

- JIP 7. HaBblkH COTpyIHHUYECTBA CO CBEPCTHUKAMH, JIE€TbMH MIIAJIIIETO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOM, Y4eOHO-UCCIIEeI0BATEIbCKOM,
MPOEKTHOM U IPYTUX BUAAX ACSITETHbHOCTH;

- JIP 9. I'oTOBHOCTP M CITOCOOHOCTH K 00Pa30BaHUIO, B TOM YHCJIE CAaMOOOpPa30BaHUIO,
Ha TPOTSHKEHUU BCEH >KM3HH; CO3HATEIhbHOE OTHOIICHHE K HEMPEpPhIBHOMY OOpa30BaHUIO Kak
YCIJIOBHIO YCTICIHON TPO(eCCHOHATEHON U 0OIIIECTBEHHOM JESTEIHHOCTH,

- JIP 11. IlpunstHe W pealn3aluio IEHHOCTEH 340poBOro M Oe3omacHoro obpasza
KU3HH, TOTPEOHOCTH B (PU3WYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHITHSIX CIIOPTHUBHO-
037I0POBHUTEIHLHON JEATEeIHbHOCTHIO, HEMPHUATUE BPEAHBIX TMPHUBBIYEK: KYpEHHUs, YHOTpeOIeHUs
AJIKOT0JIs1, HAPKOTUKOB;

- JIP 12. bepexxHoe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIICHHE K (PHU3UYECKOMY U
MICUXOJIOTHYECKOMY 3/I0pPOBbIO, KaK COOCTBEHHOMY, TaK M JAPYTUX JIIOJIeH, YMEHHE OKa3bIBaTh
NIEPBYIO TOMOLIb;

- JIP 13. Oco3HanHBI BBIOOp Oyaymield mpodecCHu W BO3MOXKHOCTCH pealn3aiuu
COOCTBEHHBIX KU3HEHHBIX IUIAHOB; OTHOIICHHE K MPOPECCHOHATHHON JeSITENIbHOCTH Kak
BO3MOXKHOCTH  Y4acTHSl B  PEIICHWH  JUYHBIX, OOINECTBEHHBIX, T'OCYJapPCTBEHHBIX,
oOIIeHAIIMOHATBHBIX IPOOIIEM;

- JIP 14. ChopMHpOBaHHOCTH SKOJOTUYECKOTO MBINUICHHUS, TMOHUMAHUS BIIMSHUS
COIIMAIbHO-3KOHOMUYECKUX IMPOILIECCOB HAa COCTOSHUE MPUPOJHOM U COLHUAIBHON CpEeJbl;
pUOOpPETEHUE OMBITA HKOJIOTO-HANPABICHHON AEITEeIbHOCTH;

MeranpeamMeTHbIX:

- MP 1. YMeHne camMOCTOATENBbHO OMPEAENATh I JESITCIbHOCTH M COCTaBIATH

TUTAHBI JESTENIbHOCTH, CaMOCTOSITENIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATH U KOPPEKTHPOBATH
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JIeATEIbHOCTD; UCII0JIB30BATh BCE BO3MOXKHBIE PECYPCHI I JOCTHKECHMS IIOCTABIICHHBIX LIEJICH
U peajn3alyuy MIaHOB IEATEIbHOCTH; BEIOUPATh YCHEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAILIHSIX;

- MP 3. BnaneHue HaBbIKaMH II03HABaTEJIbHOM, y4yeOHO-UCCIIEOBATEIbCKON U
MPOEKTHOIN JAESITEeTbHOCTH, HABBIKAMHU pa3pelIeHusl MpoOiieM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOATEIIBHOMY IIOMCKY METOJOB PEIICHUs NMPAKTUYECKUX 3a/ad, IPUMEHEHUIO Pa3JIMYHbIX
METO/I0B ITO3HAHUS;

- MP 9. Bnanenue HaBbIKAMH II03HABaTENbHOW pe(IEKCHH Kak OCO3HAHHUSA
COBEPIIAEMBIX JEHCTBUM M MBICIHMTENIBHBIX MIPOLIECCOB, UX PE3YyJbTAaTOB U OCHOBAHMI, T'PAHULL
CBOEr0 3HaHUS U HE3HAHMsI, HOBBIX [I03HABATEIIbHBIX 3a/1a4 U CPEICTB UX JOCTHIKCHHUS.
Oo0yuaromuiicsa HayuuTcs (peryJsiTUBHbIE YHUBEPCAJIbHbIE YYeOHbIe 1eHCTBUA):

- YVJIP 1 - caMOCTOSTENBHO ONpPENENITh LENH, 3a1aBaTh apaMeTpbl U KPUTEPUH, I10
KOTOPBIM MOHO OIIPEAENINUTh, YTO LEIb JOCTUTHYTA,

- YY]JIP 2 - oneHuBaTh BO3MOXKHBIC TOCIEACTBUS JOCTH)KCHHUS IMOCTABJICHHOW II€TH B
NESTENIbHOCTH, COOCTBEHHOW JKM3HM M JKM3HH OKPYXKAIOIIMX JIIOJCH, OCHOBBIBAasCh Ha
COO0OpaXEHUSIX STUKU U MOpaJlu;

- YYJIP 3 - craButhb u (QOpMyIHUpOBaTh COOCTBEHHBIC 33Ja4yd B 0OpazoBaTEIbHON
JIEATEIbHOCTH U )KU3HEHHBIX CUTYyalUsX;

- YVYJIP 4 - oueHuBarh pecypchl, B TOM YHUCJIE BpeMs M JpYyrue HemaTrepuaibHbIe
pecypchl, HEOOXOIUMBIE /ISl IOCTHUIKEHUS TIOCTABIICHHOH 1IEJIH;

- YVJP 5 - BeIOUparh myTh JOCTHUKECHHS IENH, IJIAHUPOBATh PEIICHUE MOCTABIEHHBIX
3a/1a4, ONTUMU3HPYs MaTEPUAIIbHBIE U HEMATEPUAJIbHBIC 3aTPAThI;

- YVJIP 6 - opranu3oBbiBaTh 3¢ (HEKTUBHBIA MOHCK PECYpCOB, HEOOXOIUMBIX ISt
JOCTH>KEHUS TIOCTABJICHHOW LIEIIN;

- YVVJIP 7 - comocTaBiATh IOJYYEHHBIH pE3yNbTaT AEATEIBHOCTU C IOCTaBICHHOMN
3apaHee LEIbI0.

OOyyaromuiicsa HayunTcs (MO3HABAaTeJIbHbIC YHHBEPCAJIbHbIC y4eOHbIe 1eiCTBHA):

- YYIII 1 - uckath ¥ HaXOIUTh 000OIIEHHBIE CIIOCOOBI PEIIeHUs 3a7a4, B TOM YHCIIE,
OCYILECTBIIAATh PA3BEPHYTHIH HMH(OPMAIIMOHHBIA TMOUCK M CTAaBUTh HAa €ro OCHOBE HOBBIE
(yueOHbIEe 1 TO3HABATENIbHBIC) 33/1a4H;

- YYIII 2 - KpUTUYECKH OLIEHMBAaTh M HMHTEPIPETUPOBATh MH(MOPMAIMIO C Pa3HbIX
MO3UIMH, pacrio3HaBaTh U (PUKCUPOBATh MPOTUBOPEUUS B UH(POPMALIMOHHBIX HCTOUHUKAX;

- VYIII 3 - wucrnonb30BaTh pas3iiMyHbIE MOJAEIBHO-CXEMATHYECKHE CpEACTBA A
IIPEACTABIICHNS CYIIECTBEHHBIX CBSI3€M M OTHOULICHUH, a TaK)K€ IPOTUBOPEUYNN, BBISIBICHHBIX B
UH(POPMALIMOHHBIX MCTOYHHKAX;

- VVIII 5 - BbIXOAWTH 32 paMKU Y4eOHOTO TMpeAMeTa U  OCYILECTBISATh
LeJICHANpPaBIEHHBI MOUCK BO3MOXKHOCTEH JUIsl LIMPOKOTO IEpPEeHoca CPEACTB U CIOcOOOB
JIEWCTBUS,

- YV]II 6 - BbicTpanBaTh UHAMBUAYAIbHYIO 00pa30BaTEbHYIO TPAEKTOPUIO, YUUTHIBAS
OTPaHUYEHUS CO CTOPOHBI APYTMX YUACTHUKOB U PECYPCHBIE OTPAHUYECHHS;

- YYII 7 - MEHATH U yIEpKUBATh Pa3HbIE MO3ULHUH B ITIO3HABATEILHOU JIEATEIBHOCTH.
OOyuaromuiicss Hay4YuTCs1 (KOMMYHUKATHBHbIC YHMBEPCAJIbHbIC Y4eOHbIe 1eHCTBHSA):

- YVJK 1 ocymecTBiasTh AEIOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHHUKAMM, TaK M CO
B3pOCJIBIMH (KaK BHYTpU 00pa3oBaTENbHOM OpraHM3alliM, TakK U 3a €€ MpeesiaMu), MoJ0upaTh
NapTHEpOB [UId JEJOBOH KOMMYHHUKAIlMM MCXOJS M3 COOOpaXeHUIl pe3yabTaTUBHOCTH
B3aUMOJCHUCTBUS, a HE TUYHBIX CUMITATHM;

- YVJIK 2 npu ocyuiecTBICHUM TPYNIOBOH paboThl OBITh KaK PYKOBOAWUTENEM, TaK U
YWIEHOM KOMaHbl B Pa3HBIX POJsX (reHepatop Hjed, KPUTHK, HCIOIHUTENb, BBICTYMAIOIINMT,
9KCIEPT U T.1.);

- YYJIK 3 KoOpauHUPOBATh U BHIIOJIHATH Pa0OTY B YCIOBUSAX PEAIbHOTO, BUPTYaJIbHOTO
¥ KOMOMHMPOBAHHOTO B3aUMOJICHCTBHUS;

- VYVYJK 4 pa3BepHyTO, JIOTUYHO M TOYHO H3JaraTb CBOK TOYKY 3pEHHUS C
HCII0JIb30BaHUEM a/IEKBAaTHBIX (YCTHBIX U MUCbMEHHBIX) A3BIKOBBIX CPENICTB;



IpeaMeTHBIX (XUMHUS):

1) chopMUpPOBAaHHOCTH NPEICTABICHUM O MECTE XHMMHH B COBPEMEHHON HayYHOM
KapTHHE MHpA; NOHUMAHHWE POJM XMMUU B (OPMHPOBAHMU KPYrozopa M (yHKIHOHAIHHOMH
rPAaMOTHOCTH YeJIOBEKA JIJIs1 PEIICHUS IPAKTUYECKUX 3a/1a4;

2) BiazeHuE OCHOBOIIOJIAralOIIMMHU XMMHUYECKUMHU TOHATUSAMU, TEOPUSIMHU, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BaHUE XUMHUECKOW TEPMUHOJIIOTUEN U CUMBOJIMKOM;

3) BiageHUE OCHOBHBIMM METOJAMM HAyYHOI'O IO3HAHMS, HUCIIOJIB3YEMBIMH B XMMMHU:
HaOJIIO/IeHUe, OIMCaHhe, W3MEpeHue, OJKCIEPUMEHT; yMeHHe o00pabaTbiBaTh, OOBSICHATH
pe3yJIbTaThl MPOBEACHHBIX OIBITOB U JEJIaTh BHIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTh IPUMEHATH
METO/1bl TO3HAHHUS NIPU PELICHUH NMPAKTHYECKUX 3a/1a4;

4) chopMHPOBAHHOCTh YMEHUS AaBAaTh KOJMYECTBEHHBIC OIEHKU M MPOBOJIUTH PACUEThI
[0 XUMUYECKUM (popMysiaM U ypaBHEHUSIM;

5) BiIajeHME MpaBUIAMM TEXHUKU OE€30MACHOCTH INPU HCIOJIb30BAHUU XUMHYECKHX
BEILIECTB;

6) chopMUPOBAHHOCTh COOCTBEHHOW TMO3UIIMM [0 OTHOIICHHIO K XHMHYECKOU
uH(pOpMaIH, TOTyYaeMON U3 Pa3HbIX UCTOYHHUKOB;

IIpeameTHbIX (OMoT0THS):

1) chopmMupoBaHHOCTH NPEACTABICHUNW O POIM U MecTe OWOJIOrMH B COBPEMEHHOMN
HAyYHOH KapTHHE MHUpa; IOHMMaHUE pOJIM OHOJOTHMH B (HOPMUPOBAHMH KpYyrozopa u
(GyHKIIMOHATHHON TPAaMOTHOCTH Ye€JIOBEKa JUIsl PEIICHUS MTPAKTHUYECKUX 3a7aY;

2) BIa/icHHE OCHOBOIIOJAralolMMU MOHATUSMU U NPEJCTABICHUSMU O KUBOU MPHUPOJE,
€c ypOBHEBOM OpraHM3allii U DJBOJIIOLIMH;, YBEPEHHOE TMOJb30BaHHE OHMOIOTHYECKOMN
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

3) BiajgeHHe OCHOBHBIMH METOJaMH HAyYHOTO TO3HAHHS, HCIHOJIb3YEeMbIMU MPU
OMOJIOTHYECKUX HCCIICAOBAHUSAX JKMBBIX OOBEKTOB M OKOCHCTEM: OINHCaHUE, H3MEpEeHHeE,
NpoBe/IeHUE HaOI0JCHUH; BBISIBIICHHE U OLIEHKA aHTPOIIOT€HHBIX U3MEHEHUH B IIPUPO/IE;

4) chopMUPOBAHHOCTh YMEHHI OOBSICHATH PE3yIbTaThl OMOJOTUYECKUX IKCIIEPUMEHTOB,
pelaTh IeMeHTapHble ONOIOTHYECKUE 3a1a4H;

5) chopMHPOBAHHOCTh COOCTBEHHOW TO3WIMA IO OTHOIICHHUIO K OHOJIOTHYECKOM
UHpOpPMaLKH, TOJTYy4aeMOl U3 pPa3HbIX HCTOYHUKOB, K INI00ATbHBIM 3KOJOIMYECKUM MpodieMam
U IYTSAM UX pelIeHUSs.

OcBoenne cojaepkaHusl TpeAMeTa OOeCIeyuBaeT JOCTH)KEHHE OO0y4aroIUMUCS
CIIEIYIOIINX PEe3yIbTaTOB Peau3alii IPOrpaMMbl BOCITUTAHUS:

- JIP 9. Cobmrofaromuii 1 npomnaraHIupyroIui MpaBuiia 370pOBOr0 U 0€30IacHOro
o0pa3a )KM3HH, CIIOPTa; MpeLyNpexaaomuil 1100 MPeo10JIeBAIOINN 3aBUCUMOCTH OT aJIKOTOJIS,
Tabaka, MCUXOAKTHBHBIX BEIIECTB, a3apTHBIX UIp U T.1. COXpaHSIOMUN NCUXOJOTHYECKYIO
YCTOMYMBOCTh B CUTYaTUBHO CJIOKHBIX WJIM CTPEMUTEIFHO MEHSIOIUXCS CUTYALMSIX;

- JIP 10. 3aGotsmuiics o 3amuTe OKpYXKAIOMIeH cpeabl, COOCTBEHHOM U UyXOM
0e30MacHOCTH, B TOM YHucCIIe U(POBOH.



2. CTPYKTYPA U COAEP)KAHUE NTPEIMETA

2.1. O0beM npeamera U BUAbI y4eOHOH padoThl

Bun ydeOHoii pa6oThI

O0BeM yacoB

MaxkcuMaJibHasl y4eOHAsl HATPy3Ka (Bcero) 223
Oos3aTenbHast ayIMTOPHAs yuyeOHasi Harpy3ka (Bcero) 148
B TOM YHCIIE!

TEOPETHYCCKOE O0YICHUE 120
nabopaTopHbIe paboThI 6
MIPAaKTHYECKUE 3aHATHS 7
KOHTpOJIbHasi paboTta 15
CamocrosiTesibHast padoTa ody4yarouierocsi (Bcero) 75

[IpomexyToUuHas aTTecTalus MPOBOAUTCS B hopMme TG GHepeHIIMPOBAHHOIO 3a4eTa




2.2. TemaTnuyeckuii miiaH u coaepxanue yueonoii nucuumiaudbl JJYI1.12.4 OcHoBBI ecTeCTBEHHBIX HAYK

Kon JIP
HanmenoBanmue pasiesioB Coneprkanue y4e0HOT0 MaTepHaaa u (JOpMbI OPraHU3ALNH 1eATETLHOCTH YpoBens | O6bemM vy peaau3zanuu
H TeM o0yvarommxcsi OCBOEHHSI | YacoB MPOrpaMMbI
BOCIUTAHUSA
1 2 3 4 5 6
XUMMUs 165
1.001masi ¥ HeopraHu4ecKasi XuMusl. 97
BBenennue. Conep:xanue yueOHOro MaTepuaja 12
Tema 1.1. 1 OcHoBHbIE TOHATHSA XUMUH. BemectBo. AToM. Mosexkyina. XUMHYIECKUH AJIEMEHT. 1 1
OcHOBHBIE NOHATHSA U 2 Amnotponus. IIpocTeie u cioxHble BeniecTBa. KauecTBeHHBIN 1 KOIUYECTBEHHBIH 1 1
3aKOHBI. COCTaB BEIECTB.
3 Xumudeckue 3HaKku U Gpopmynbl. OTHOCHTENbHAS aTOMHAs U MOJICKYJISIpHAs 1 1 JIP 4, JIP 13, MP 9,
Macchl. KoraecTBo BelecTna. YVIAIl2, YYIP 1
4 OcHoBHBbIE 3aK0HBI XUMUH. CTexnoMeTpusi. 3aKOH COXPAHEHHMSI MacChl BEIIECTB. 2 1
5 3aKOH NOCTOSIHCTBA COCTABa BEUIECTB MOJICKYJISIPHON CTPYKTYPBI. 1 1
6 3akoH ABOTazpo M CIEACTBHA U3 Hero. Pemenue 3amad. 1 1
TemaTHKa NPAKTUYECKHUX 3AHATHM: 1 TP 6. JIP 7. MP 3
I1/3 1. PereHue 3amaq Ha HAX0KJICHHE OTHOCUTEIHLHON MOJIEKYIIIPHOI MaccChl, ONpeIe]ICHAE MacCOBOMH vy I[h 7 y’y JIK ‘i
JIONM XMMHUYECKHX IEMEHTOB B CJI0)KHOM BELIECTBE. ’
CamocrosiTesibHasi padora 00y4arouuxcs. 5 P 5. JIP 9
AnnmotpomnHbie Moan(pUKAIIUH yriiepoa (anmmas, rpaduT), Kuciopoa (KHCIOpoI, 030H), 0JI0Ba (cepoe VYIP 3’ vy IEP 7
u Genoe 0s10B0). [ToHsATHE 0 XUMHYIECKOH TEXHOJIOTHH, OMOTEXHOJIOTUN U HAHOTEXHOJIOTHH. ’
Tema 1.2. Copep:xanue y4eOHOT0 MaTepHaJia 12
Ilepnoanyeckuii 3aK0H 1 1 epuoauueckuii 3axon .M. Menaeneesa. Otkpoite .M. MenaeneeBbiMm 1 1
ITepuoanyeckas cucrema INeproanueckoro 3akoHa. [Tepnoauuecknii 3akoH B popmynuposke J[.1.
XHMMHYECKHX 3JIEMEHTOB Memneneena.
A M. Menneneesa u 2 IMepuoanyeckas TabIMIA XUMUUECKUX DJIEMEHTOB-TpahMIECKOe OTOOpaKEHUE 1 1
CTPOCHHE aTOMa. MIEPUOTNIECKOTro 3aKoHa. CTPyKTypa MepHoINIecKOH TabIHIbl: TepHoabl (Masbie P 4. JIP 13. MP 9
u OoJpIKe), TPYMNIIHI (TIaBHAS U TOOOYHAS) ’ ] ’
" YVIP 1, YYAII 2
3 Crpoenue atoma u [lepuonndeckuii 3akoH JI.1. MenneneeBa. ATOM-CIIOKHAs 1 1
JacTHUIA.
4 Snpo (IpOTOHBI M HEHTPOHBI) M IIEKTPOHHAS 06ostouka. M3oromel. CtpoeHne 1 1
ANEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MAJIBIX IIEPHOIOB.
5 Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB OOJIBIITNX 1 1

nepro1oB (IIepexoaHbIX diieMeHToB). [ToHsaTie 00 oOuTensx. JIeKTpOHHbIE




KOHqJI/IpraI_II/IPI aTOMOB XUMHUYCCKHX 3JICMCHTOB.

6 CoBpemenHas hopmynupoBka [lepromuueckoro 3akoHa. 3HaYCHUE 1 1
IIepuoanueckoro 3akoHa Ileproguyeckoi cucteMbl XUMUYECKUX d1eMeHToB J[. 1.
Memneneena JUIsl pa3BUTHS HAyKH M IOHUMaHMsI XMMUYECKON KapTHHBI MUPA.
TeMaTnka J1a00paATOPHBIX 3aHATHIA: 1 JIP 6, JIP 7,
JI/3 1. MopenupoBanue noctpoerus [lepnoguaeckoil TaOIUIBI XUMHIECKHUX 3JIEMEHTOB. YVl 7, YYIK 4
Kontpoasnas padorta 1. 1 MP 1.
CamocrosiTebHasi padoTa 00y4alonuXcs. 4
PannoaxtuBHOCTE. Mcnionp30BaHuE pagiOaKTUBHBIX U30TONOB B TEXHUYECKUX LIENAX. PeHTreHoBCcKOe JIP 5,JIP 9,
U3ITyYEHUE U €r0 UCIOJb30BaHUE B TEXHUKE U MEAULIMHE. MOJEIMPOBAHNUE KaK METO YVIP 3, YYIAP 7
MIPOTHO3MPOBAHNUS CUTYalllH Ha IPOU3BOJICTBE.
Tema 1.3. Copep:xaHue yueOHOT0 MaTepHaJia 14
CrpoeHue Belmecrsa. 1 Wonnas xummdeckas cBs3b. KaTHOHBI, MX 00pa30BaHUE U3 aTOMOB B pE3yJIbTaTe 1 1
poriecca OKHUCICHU. AHHOHBL, X 00pa30BaHHE M3 aTOMOB B PE3yJbTaTe
IIpoIiecca BOCCTAHOBIICHHUSL.
2 Kraccudukaiys HOHOB: 10 COCTaBY, 3HAKY 3apsi/ia, HATHYUIO THAPATHON 1 1
00osouku. VonHble kKpucTamnueckue pemérkyu. CBoiicTBa BEIIECTB C HOHHBIM
TUIIOM KPUCTAJUIMYECKOHN PeIIETKH.
3 KoBaneHnTHas xuMudeckas cBsi3b. MexaHu3M 00pa30BaHUs KOBAJICHTHOM CBA3U 1 1
(0OMEeHHBIN M TOHOPHO-aKIENTOPHBIN). DJIEKTPOOTPUIIATENHHOCTb.
4 KoBasieHTHBIE MOJISPHAS U HEMOIAPHAs CBA3HU. KpaTHOCTH KOBaJIEHTHOM CBSI3H. 1 1
MornexyssipHbIe B aTOMHBIE KpHCTaIMYecKue pemeTki. CBOICTBa BEIIECTB ¢
MOJIEKYJISIPHBIMY M @TOMHBIMU KPUCTAJUIMYECKUMHU PELIETKAMHU. JIP 4, JIP 13, MP 9,
5 Merannuueckas cBs3b. MeTamnuueckas KpUCTaIMYecKas penieTka u 1 1 YYAP 1, YYIIT12
MeTaJUInIecKass XUMUIecKas CBsi3b. Ou3nveckre CBOHCTBAa METAJLIOB.
6 BomopoaHas cBsi3b. ArperaTHbIC COCTOSHHS BEIIECTB M BOJOPOIHAS CBSI3b. 1 1
TBepoe, )KUAKOE U Ta3000pa3HOE COCTOSIHUS BEIIECTB.
7 [epexox BemecTBa U3 OJHOTO arperaTHOrO COCTOSHISI B APYTOE. 1 1
8 UYucrele BemecTBa U cMecH. [lorATHE 0 cMecH BemecTB. [ oMOTeHHBIE 1 1 1
rereporeHHble cMecu. CocTaB cMeceid: 00bEMHas 1 MaccoBasi TOJIM KOMIIOHEHTOB
cMecH, MaccoBast JOJIsl TpUMeceil.
9 JHucnepcusle cucremsl. [TonsiTre o nucnepcHoii cucteme. JucnepcHas dasza n 1 1
aucnepcroHHas cpena. Knaccudukarus aucnepcHsix cucreM. [lonstue o
KOJJIOWAHBIX CHCTEMaX.
KonTpoJsbHas padora 2. 1 MP 1.
CamocTosiTeJibHasi padoTa 00y4arouuxcs. 4 JIP 5, JIP 9,

[TonsspHOCTE CBSA3M M MOMSAPHOCTH MOJeKybl. Konmencanus. TexydecTs. AHOMAanUu GU3NIECKUX
cBOMCTB BOJHI. JKnaKue KpUCTaUTBl. MUHEpaIbl ¥ TOPHBIE HOPOJBI KaK IPUPOIHBIE CMECH. 3071 U

YYJIP 3, VVIIP 7




T'CIIN. KO&I‘yﬂHHI/IH.

Tema 1.4. Copep:xanue yueOHOr0 MaTepHaJia 12
Bopa. PacTBopbl. 1 Bopa. PactBopsl. PactBopenue. Bona kak pactsopurens. PactBopuMocTs 1 1
DJIEKTPOJIMTHYECKAS BEIIECTB.
aucconuanus. 2 DNEeKTPOIUTHYECKAS JUCCOLMAIS. DIEKTPOIUTHI U HEITEKTPOIIUTEL. 1 1
DIIEKTPOJUTHYECKAsI TUCCOLIUAITHSI. JIP 4, JIP 13, MP 9,
3 MexaHu3MBbl JJIEKTPOIUTUIECKON AUCCOLUALIUY U1l BEILECTB C Pa3IMYHbIMU 1 1 YVIP 1, YYAII 2,
TUIIAMH XMMUYECKOIl CBA3H. I 'MApaTHpOBaHHBIE M HETUAPATHPOBAHHBIE HOHBI. YVJK 4
4 CreneHp 3IeKTPONUTHYECKOH arcconanyi. CHIbHBIC U ci1a0ble SIEKTPOIIHTHL. 1 1
5 OCHOBHBIE MOJIOXKEHUSI TEOPUH HIICKTPOIUTHIECKOHN AUCCOIMAIINN. 1 1
6 KucioTsl, OCHOBaHUS M COJIM KaK 3JICKTPOJIUTHL. 1 1
TemaTHKa NPAKTHYECKHUX 3AHATHM: 1 JIP 6, JIP 7,
[1/3 2. [IpuroToBNeHNE pacTBOPa 3aJaHHON KOHIICHTPAIINH. YYAIL 7, YYIK 4
Kontpoasnas pagora 3. 1 MP 1.
CamocrosiTeJibHasi padora 00y4aromuxcs 4
PactBopernme kak puU3MKO-XUMHUIeCKHid Tiporiecc. TermoBbie 3 (eKT Ipr pacTBOPSHUH. JIP 5,JIP 9,
Kpucrammorunpater. [IpuMeHeHre BOIBI B TEXHHYECKHX HesX. JKECTKOCTH BOIBI U CITOCOOHI e YVIP 3, YYIAP 7
ycTpaHeHusi. MuHepaibHbIE BOIBI.
Tema 1.5. Coaep:xkanue y4ed0HOr0 MaTepuaja 15
Knaccuduxanus 1 KucnoTs! u ux cBoiicTBa. KHCIOTHI Kak 3JIEKTPOIUTHI, UX KIIACCH(PHUKALIUS IO 2 1
HEOPraHM4YecKux Pa3IMYHBIM NPU3HAKaM. XUMHUYECKHE CBOWCTBA KHCIIOT B CBETE TEOPUH
coeMHEHMI 1 uX ANEKTPOIUTHYECKON IUCCOIHAIIHH.
cBoiicTBAa. 2 Oco0eHHOCTH B3aUMOJICUCTBUS KOHIICHTPHPOBAHHON CEpHON M a30THOM KHCIIOT C 1 1
MeTayutlaMi. OCHOBHBIE CLIOCOOBI TTOTY4EHHUS KHCIIOTHI.
3 OcHoBaHUs 1 X CBOHCTBA. OCHOBAHUS KaK 3JIEKTPOJIMTHI, UX KIacCUPHKAINA MO 1 1
Pa3IMYIHBIM NIPU3HAKAM.
4 XUMUYECKUE CBOUCTBA OCHOBAHUM B CBETE TEOPUU JIEKTPOJIUTUUECKON 1 1 TP 4. TP 13. MP 9
nqucconyanuu. Pa3noxenne HepacTBOPUMBIX B BOjie OCHOBaHH. OCHOBHBIE ’ ’ ’
CHoco0bI MOJTyYeHHs] OCHOBAHUIA. YYIP 1, VYL 2
5 Conu n ux cBoiictBa. Conu Kak dIeKTponThl. CONM CpelHre, KUCIIbIE | 1 1
OCHOBHBIE.
6 XUMUUECKUE CBOMCTBA COJIEH B CBETE TEOPHUHU DIEKTPOJUTHUECKON AUCCOLHUALINN. 1 1
7 Cnoco0bl nonyuenus coneil. ['maponns coneii. 1 1
8 Oxcupp! 1 ux cBoiictBa. ConeoOpasyromnye 1 Hecoaeo0pas3yrone OKCHIBL. 1 1
9 OcHoBHBIE, aM(OTEPHBIE ¥ KUCIOTHBIE OKCHIBL. 3aBUCUMOCTD XapakTepa OKCHaa 1 1
OT CTENEHH OKHCIIEHHsI 00pa3yIolIero ero Merasuia.
10 Xumuyeckue cBoiicTBa okcuaoB. [lonydeHrne okCUaoB. 1 1




KontpoabsHas pa6ora 4. 1 MP 1.
CamocrosiTe1bHast padoTa 00y4alouxcs. 4
[IpaBuia pa3baBieHust cepHOi KUCIOTHIL. Mcronbp3oBaHue CEpHON KHCIOTHI B IPOMBIIIICHHOCTH. TP 5. TP 9
Enkue mienoun, X UCHONBb30BaHUE B IPOMBIIIJICHHOCTH. ["anieHas u HeraleHas H3BeCTb, UX VYIIP 3’ vy IEP 7
IPUMEHEHNE B CTPOUTENBCTBE. I uric u anedactp, runicopanue. KucinoTras, menodxas, HeHTpaabHas ’
cpeza pacTBOPOB.
Tema 1.6. Copep:xanue yueOHOI0 MaTepHaJia 15
XHMHYecKHEe peaKliu. 1 Knaccuukarms XuMrIecKix peakiiii. Peakm coeqimHeHus, pa3IoKeHs, 1 1
3amenieHusi, oomeHa. Kataqutinueckue peakuum.
2 OOpatrmBble 1 HEOOpaTUMBIE pPEakIii. | OMOTEHHBIC U TeTepOTeHHBIC PEaKIIHH. 1 1
3 DK30TepMUYECKUE U SHIOTEPMHUIECKHE peakiun. TemnoBoi 3¢ ekt xumuaecknx 1 1
peaknuil. TepMOXHMHUYECKHE YPaBHEHUSI.
4 OKHCINTETHPHO-BOCCTAHOBHUTENIbHBIE peakii. CTerneHh OKHCIICHMS. 1 1
5 OKHCIUTENHs U BOCCTAaHOBJICHHE. BOCCTAHOBUTENEL M OKHCIICHHE. 1 1 JIP 4, JIP 13, MP 9,
6 MeTon 35IeKTpOHHOTO OaaHca I COCTABIICHIS YPAaBHCHHH OKUCITUTEIHHO- 1 1 YVIP 1, VY III 2
BOCCTaHOBHTEIIBHBIX PEAKIIUH.
7 CkopocTh xumMudeckux peakiuil. [IoHsATHE 0 CKOPOCTH XUMHUYECKUX PEaKIHi. 1 1
8 3aBHCHMOCTH CKOPOCTH XUMHUYECKUX PEaKIHH OT Pa3IUIHBIX (PaKTOPOB: IPUPOIBI 1 1
pearupyroux BeuecTB, UX KOHIEHTPAIH, TEMIIEPaTyphbl, TIOBEPXHOCTH
COTIPHKOCHOBEHHS M UCTIOJIb30BAaHM KaTaIU3aTOPOB.
9 OO0paTtuMoCTh XUMUYECKUX peakuuit. OOpaTuMble 1 HEOOpaTHMbIE PEaKIInH. 1 1
XUMHYECKOE PABHOBECHE M CIIOCOOBI €r0 CMEIICHHSI.
TemaTuka JIa0OPATOPHBIX 3aHATHIA: 1 JIP 6, JIP 7,
JI/3 2. Peakuuu, uaymye ¢ 00pa3oBaHHEM OCaJIKa, ra3a M BOJbI. YVl 7, YY]K 4
KonTpoJsabHas pa6ora 5. 1 MP 1.
CamocrosiTe1bHasi padoTa 00y4yarouuxcs 4
[TonsiTre 06 AnekTposn3e. DIEKTPOIU3 PACIIIIABOB. DIIEKTPOIU3 PACTBOPOB. DIEKTPOIUTHUECKOE TP 5. JIP 9
MOJy4eHre amoMuHuA. [IpakTiHueckoe npuMeHeHne sMekTponn3a. Karanus. 'omorenssie u VYIP 3’ YY[EP 7
reTeporeHHble karanu3aropsl. [IpomoTopsl. [Ipon3BoacTBO aMMHaKka: chlpbe, anmaparypa, HayqHble ’
TPUHIHUIIBL.
Tema 1.7. Copep:xanue y4eOHOr0 MaTepHaJia 17
MeTaniabl 1 HeMeTaIBI. 1 Meraibl. OcoO€HHOCTH CTPOSHHMS aTOMOB U KpHcTaiuioB. du3nyeckue cBoiicTBa 1 1
METaJJIOB.
2 Krnaccudukanms MeTauioB 1o pa3auyHbIM IPU3HAKAM. 1 1 JIP 4, JIP 13, MP 9,
3 XuMUUECKue CBOMCTBAa METAJUIOB. DIEKTPOXUMHUUYECKUH PsiJl HAMIPSIKEHHUH 2 1 YVIP 1, YYOIL 2
METaJJIOB.
4 MertamioMeTrpusi. 1 1
5 OOmue cnocoObl nosxydeHus MetajuioB. IIoHSITHE 0 METAIUTYpPIHH. 1 1
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6 [TupoMmeTatyprus, THIPOMETaJUTYPrisl JJIEKTPOMETAITY PrHsL. 1 1
7 CnunaBbl YepHBIE U IBETHBIE. 1 1
8 Hewmetammsl. OcOOCHHOCTH CTPOCHHS aTOMOB. 1 1
9 Hemerannsl-npocThle BelecTBa. 3aBUCUMOCTh CBOICTB I'aJIOTE€HOB OT UX 1 1
MIOJIOXKEHHUS B IEPUOJUUECKON CHCTEME.
10 OKHUCIHUTENEHBIE U BOCCTAHOBHUTEINILHBIE CBOHCTBA HEMETAJUIOB B 3aBUCHMOCTH OT 1 1
UX TOJIOKEHUS B PSITY 3JEKTPOOTPHUIIATEILHOCTH.
TeMaTnka J1a00paTOPHBIX 3aHATHIA: 1 JIP 6, JIP 7,
JI/3 3. O3HaKOMJIEHHE CO CTPYKTYPAaMHU CEporo U OeIoro 4yryHa. YYAIL 7, YYIK 4
Kontpoasnas pagota 6. 2 MP 1.
CamocrosiTeJibHasi padora 00y4arouuxcs 4
Kopposust MeTamioB: XMMHUIecKast ¥ 3JIEKTPOXHUMHUYECKast. 3aBHCUMOCTh CKOPOCTH KOPPO3HUH OT TP 5. JIP 9
yCIOBHI OKpyX)atomeil cpeabl. Kiraccnukanns KOppo3uu METAIIOB 110 Pa3INYHbIM MPHU3HAKAM. VYIP 3’ vy IEP 7
Crnoco0bI 3auTh METaIUIOB OT Koppo3uu. [Ipon3BoncTBo dyryHa u cranu. CuianKaTHas ’
MPOMBIIIICHHOCTb. [IpOM3BOACTBO CEPHOM KHUCIIOTHI.
2. OpraHuyveckas XuMHsl. 68
Tema 2.1. Coaep:xkanue y4ed0HOr0 MaTepuaja 14
OcHoOBHbBIE IOHATHS 1 ITpeamer opranndeckoi xumun. [IpupoHbIe, HICKYCCTBEHHBIC I CHHTETHUECKHE 2 1
OpraHn4ecKoii XuMuHU U opraHudeckue BeniecTsa. CpaBHEHHE OPraHUYECKHUX BEILIECTB C
Teopusi CTPOEHHUs HEOPraHUYECKHMHU.
OpraHuv4Ye€CKux 2 BanentHocTh. Xumnueckoe CTPOCHHEC KaK NOPSAA0K COCAUHCHUS aTOMOB B 1 1
COeIMHEHMH. MOJIEKYJIbI IO BAJICHTHOCTH.
3 Teopus cTpoenus opraanyeckux coennHeHnii A.M. bytieposa. OcHOBHbIE 1 1
MIOJIOKEHNS TEOPUH XUMHUECKOTO CTPOCHHUSI.
4 W3omepust u u3oMepsl. XumMuueckue GopMyIsl 1 MOAETH MOJIEKYTI B 1 1 JIP 4, JIP 13, MP 9,
OpraHNYeCKON XUMHHU. YYIAP 1, YYIIT12
5 Krnaccudukanms oprannueckux BerecTs. Kiaccngukanus BelecTs o CTpOSHUI0 1 1
YIJIEPOJTHOTO CKEJIeTa ¥ HATMUMIO (DYHKIMOHAIBHBIX rpymil. ['omMonoru n
TOMOJIOTHSL.
6 Knaccudukanms peakumii B opraHndeckoi xumun. Peakimn npucoeanHeHns 1 1
(TMIpupoBaHUsl, TAIOTCHUPOBAHUS], THAPOTAJIOT€HUPOBAHHS, THAPATALIIH).
7 Peaxumu oTmieruieHus (JeruIpupoBaHusl, 1eTHIPOraJoreHUPOBAHHS, 1 1
JICTUIPATAIIH) JIP 9.
8 Peakuuu 3amenenus. Peakin nusoMepuzanuu. 1 1
TemaTuka 1a60PATOPHBIX 3AHATHIA: 1 JIP 6, JIP 7, P 10
JI/3 4. Mi3roToBnieHne MoJieliell MOJIEKYJI OpraHMYECKHX BEIIECTB. YYAIl 7, YYIK 4 )
Kontpoabsnas pa6ora 7. 1 MP 1.
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CamocrosiTe1bHast padoTa 00y4aloHXCs
[onsiTue o cyOcTpare u pearenre. Peaknny OKHCIEHHUs U BOCCTAHOBJICHUS] OPIaHUYECKHUX BEIECTB.

JIP 5, JIP 9,

CpaBHeHune KilacCU(pUKALMK COeMHEHNH 1 KiIacCu(UKays peakiuii B HEOPraHUUECKOH U YVIP 3, VYIAP 7 P9, b 10
OpraHNYeCKON XUMUHU.
Tema 2.2. Copep:xanue yueOHOI0 MaTepHaJa 16
Yriesogopoasl 1 UX 1 AJKaHBI: TOMOJIOTHYECKHH PsiZl, M30MEPHSI 1 HOMEHKJIATypa alKaHOB. 1 1
NPHPOAHBIC HCTOYHUKH. XWMHYEcKHe CBOMCTBA aJKaHOB (METaHa, 9TaHa): TOPEHHUE, 3aMEIICHHE,
pasiioxkeHue, AeruapupoBanre. [IpuMeHeHne aqKaHOB HA OCHOBE CBOMCTB.
2 AJKeHBI. DTHIICH, €T0 MOMyUYeHUE (IeTHAPUPOBAHNEM ITaHa, ACTOINMEPH3aLUCH 1 1
noaudTHIeHa). ['oMonorinyeckuit psiji, ©30MepHsl, HOMEHKJIATypa aJIKEHOB.
3 XuMHYECKHe CBOWCTBA 3THIICHA: TOPEHUE, KAaUCCTBEHHBIE PEaKINN 1 1
(obecuBeunBaHre OPOMHON BOABI M pacTBOPA IIEpMaHTaHaTa Kajus), THAPATAIHN,
nosuMepu3anys. llpuMeHeHne 3TuiieHa Ha OCHOBE CBOMCTB.
4 Juensl u kayuyku. [IoHsATHE O JUEHAX KaK YIJIEBOIOPOIax C ABYMsI IBOWHBIMHU 1 1
cBsa3siMU. ConpspKeHHbIE TUEHBI.
5 XuMHUYECKHUEe cI:)BOﬁCTBa Oyraauena-1,3 u u3omnpeHa: obeclBeunBaHUEe OPOMHOI 1 1 JIP 4, JIP 13, MP 9,
BOJIbL U NOJMMEpU3aLys B Kaydykyu. HaTypanbHbII U CUHTETUYECKUE KAYUyKH. YYAP L YVII2 | JIP 9., JIP 10
Pesuna.
6 ANKuHBL. AnieTuiaeH. XMMHUYeCKHUe CBOMCTBA alleTUIIeHA: TOpeHHe, 1 1
obecrBeynBaHre OPOMHON BOJIbI, IPUCOEAMHEHHUH XJIOPOBOAOPOAA M THIPATAITHSL.
7 [IpumMeHeHHe aneTHIIeHa HA OCHOBE CBOMCTB. MeKKIIaccoBasi H30MEpHs C 1 1
IKaHeHaAMH.
8 Apenbl. ben3on. Xumudeckue cBOWCTBA O€H307a: TOPEHUE, PEaKIIMK 3aMEeIEHUS 1 1
(ranmorenupoBaHue, HUTpoBaHue.) [IprMenenne 6eH3071a Ha OCHOBE CBOWCTB.
9 [TpupoHbIe HCTOYHNUKH YTIeBO10pOAOB. [IpupoIHbIii Ta3: cocTaB, MPUMEHEHUE B 1 1
Ka4yecTBE TOIIHBA.
10 Hedts. CocraB u nepepadbotka Hedtr. [leperonka Hegtn. HedrenpomykTsr. 1 1
TemaTuka JIa0OPATOPHBIX 3AHATHIA: 1 JIP 6, JIP 7, P 10
JI/3 5. O3HaKOMIIEHHE ¢ KOJUIEKIHEH KayIyKOB 1 00pa3IlaMu H3/ICeIHI U3 PEe3UHBL. YYAIL 7, YYIK 4 )
Kontpoasnas pagora 8. 1 MP 1.
CamocrosiTe1bHasi padoTa 00y4aloHXCH 4
[Ipasuio B.B. MapkoBHukoBa. Kitaccuukanus u Ha3HaueHHe KayuykoB. Kiaccuduxanus u JIP 5. 1P 9
Ha3Ha4yeHHe pe3uH. Bynkanuzauus kaydyka. [lonsrue o6 skcTpakuuu. BocctanoBienne HUTpoOeH30:1a VYIP 3’ vy IEP 7 JIP 9, JIP 10
B aHMIMH. OCHOBHBIE HAIIPABIICHHS MPOMBIIIJICHHONW NIepepadoTKy MPUpOIHOTO Ta3a. [lomyTHeIN ’
HeTSIHOI ra3, ero nepepaborka. KokcoxmMudaeckoe Mpon3BOACTBO U €0 MPOIAYKIIHSL.
Tema2.3. Conep:xanue yuedOHOro MaTepuaja 15
Kucaopoacoaep:xamue 1 Cruprsl. [lorydenue sTaHona 6poKeHNEM TITIOKO3BI M THApATaIieil 3THIIeHa. 2 1 JIP 4, JIP 13, MP 9, TP 9. JIP 10
OpraHuyYeckKmne I'mapokcunpHas rpynmna Kak (yHKIMOHATIbHAS. YVIP 1, YYAII 2 ’
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coeTMHEHMSI. 2. [TonsiTe 0 mpeeabHBIX 0THOATOMHBIX CIMPTaX. XUMHYECKHE CBOWCTBA ATAHOJA! 1 1
3. @enon. Puznyeckue U XUMHUYECKHE CBOMCTBA (peHoIa. 1 1
4, Anpnerunpl. [Torstue 00 anpaernaax. AnbIeruaHas rpyIna Kak 1 1
(yHKIMOHAJIbHASL.
5. Kap6oHoBsie kucnoThl. [ToHsTHE 0 KapOOHOBBIX KHcioTaX. KapOokcuipHas 1 1
rpymnna kKak yHKIMOHaIbHAsA. [ oMoIoTHuecKuii psijt peesIbHBIX OHOOCHOBHBIX
KapOOHOBBIX KHCJIOT.
6. [Nomy4yerne KapOOHOBBIX KACIOT OKUCICHHEM alIbICTHAOB. XUMHUIECKHAE CBOHCTBA 1 1
YKCYCHOH KHCIIOTBI: 0OIIHE CBOMCTBA C MUHEPAIBHBIMHU KHCIOTAMH M PEAKIIH
srepudukanny. IIpuMeHeHne yKCYCHOW KHCIOTHI HA OCHOBE CBOMCTB.
7. Crosxxabie 3¢upsI U xupbl. [TomydeHne cIoKHBIX A3PHPOB PeaKIui 1 1
stepudukannu. CoxHble 3QUPHI B IPUPOJE, nX 3HadeHue. [IpumeHenne
CIIOKHBIX 3()MPOB HA OCHOBE CBOMCTB.
8. Kupsr kak cnoxxubie 3¢upsl. Kiraccudukanms xupoB. XUMHISCKHE CBOUCTBA 1 1
JKHPOB: THIPOJIU3 U TUAPUPOBAHUE KHUIKUX KUPOB. [IpMeHeHNe )KupoB Ha
OCHOBE CBOMCTB. MbLIa.
9. VYrneBoasl, ux Kiaccudukaims: MOHOCaxapub! (TIr0Ko3a, GppykTosa), 1 1
Jrcaxapuabl(caxapos3a) U HoiaucaxapuIsl (Kpaxmai U Iejutiono3a). [moko3a-
BEIIIECTBO C IBOMCTBEHHON (PYHKIIUCH-abIeTUIOCTHPT. XUMHUYCCKIE CBOMCTRA
[JIFOKO3bI: OKHCIIEHHE B TIIIOKOHOBYIO KHCJIOTY, BOCCTAaHOBJIEHHE B COPOUT,
cnMpTOBOE OpoKeHUE. 3HAYCHHE YIIIEBOJIOB B KUBOI ITPUPO/IE U )KU3HH YEIOBEKA.
TeMaTuka JJa00paTOPHBIX 3aHATHIA: 1 JIP 6, JIP 7, P 10
JI/3 6. KauecTBeHHas peakIfysi Ha KpaxMall. YYAIL 7, YYIK 4 )
Kontpoasnas pagora 9. 1 MP 1.
CamocrosiTeJibHasi padoTa o0y4arouuxcs 4
MeTnIIoBbIi CIIUPT U €r0 UCTIONB30BaHUE B KAYECTBE XMMHUECKOTO CHIPbs. DTHUIICHIJIMKOIb U €r0 TP 5. JIP 9
npuMerenue. [Tonyuenne peHosa u3 MPOayKTOB KOKCOXUMUIECKOTO TIPOM3BOJICTBA U N3 OEH30JIa. VVIP 3’ vy IEP 7 JIP 9, JIP 10
[Nonmukonnencauns Gpopmanbaernaa ¢ GpeHosoM B GpeHoropopManpaeruanyo cmoiy. [IpuMenenune ’
alleToOHa B TEXHUKE M IIPOMBIIIIIEHHOCTH.
Tema 2.4. Copep:xaHue y4eOHOT0 MaTepHaJia 15
A3zoTcoaepikamme 1 Awmmunsl. [Torarue 06 amuHax. AnudaTrudeckne aMUHBL, UX KilaccupUKams 1 1 1
opraHnveckKue HOMEHKJIaTypa. AHWINH KaK OPraHM4eCKoe OCHOBAHHE.
coequnenus. Ilosmmepel. 2 [onmyyenne annnuHa U3 HUTpoOeH30a. [IprMeHeHne aHUIMHA Ha OCHOBE 1 1
CBOHCTE. JIP 4, JIP 13, MP 9,
YYAP 1, YYAIl2 | JIP9,JIP 10
3 AMUHOKHUCIIOTHI KaK aM()OoTepHBbIe TU(PYHKINOHATBHBIE OPTaHUIECKNe 1 1
coeiuHeHus. XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJAECHCTBUE C
LIeJI0YaMH, KHCJIOTaMH U JIPYT C APYroM (peakiiusi OJUKOH ICHCAINH).
4 [MentunHas cBsi3b 1 nosunenTuzbl. [[puMeHeHne aMHHOKKCIIOT Ha OCHOBE 1 1
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CBOICTB.

5 Benku. [lepBruyHas, BTOpu4Hasi, TPETUYHAs CTPYKTYPHI OCIIKOB. 1 1
6 XUMH4ecKue CBOMCTBA OENIKOB: TOPEHHE, ICHATypaltsl, THPOJIH3, [IBETHHIE 1 1
peakuun. bronornyeckne GpyHKuumM 6€IKOB.
7 [Tonaumepsl. benku u nmonucaxapuabl Kak OUOIIOIMMEDHI. 1 1
8 [Tnactmaccel. [lomy4yenue nonumMepoB peakuui MoJUMepU3auu 1 1 1
MOJMKOHeHCanuy. TepMomIacTHYHbIe TEPMOPEaKTUBHBIE IIACTMACCHI.
[IpencraBurenu niaactmacc.
9 Bomokna, nx knaccudukamnus. [lomydenue BonokoHn. OTaensHbIE PEICTABUTEIH 1 1
XAMHYCCKHUX BOJOKOH.
TemaTHKa NIPAKTHYECKHUX 3AHATHI: 1 JIP 6, JIP 7, P 10
I1/3 3. PereHne SKCriepUMEHTANBHBIX 33/1a9 HA HICHTH(OUKAIIIIO OPTaHMYECKIX COSTNHCHHH. YYAIT7, VV]IK 4 ’
Konrpoabsnas pabora 10. 1 MP 1.
CamocrosiTeJibHasi padora 00y4arouuxcs 4
AMUHOKaIpoHOBas KucioTa. KanpoH xak mpeicTaBUTeNb MOJTHAMHUIHBIX BOJIOKOH. Vcmons30Banme TP 5. JIP 9
TUIPONIH3a OEITKOB B MIPOMBINUICHHOCTH. [10MBUHIIIXIIOPHI, TIONIATETPAPTOPITIIICH (TS(IIOH). VYIP 3’ vy IEP 7 JIP 9, JIP 10
denonopopmansaernansie miactmacesl. Llemnynoua. [IpombliuieHHbIE TPOU3BOJICTBO XUMHYECKUX ’
BOJIOKOH.
Bcero 165
BUOJIOI'UsL 57
Tema 1. Conep:xanue yueOHOro MaTepuaja 5
Beenenne 1 OOBeKT U3ydeHust OMOJIOTHH — )KUBasi IPUPOJIA. 1 1 JIP 4, JIP 13, MP 9,
JIP 9, JIP 10
2 ITpu3HaKM )KMBBIX OPTAaHU3MOB U HX MHOT0OOpasue. 1 1 YVIP 1, YYAIL 2
KonTpouabHas pa6ora 11. BXxoaHoli KOHTPOJIb 1 JIP 14, MP 1
CamocTosiTesibHasi padoTa o0y4arouuxcs. 2 JIP 11, JIP 12, P 9
Vctopus pa3sutus obuieit 6monoruu. Metos! n3ydeHus ouosorun. Kpurepun KUBBIX CHCTEM. YYJAP3, VYIP 7 '
Tema 2. Conep:xanue yueOHOro MaTepuaja 7
YuyeHue o0 Ki1eTke 1 XuMudeckasi Opranu3anus KieTku. MeTabon3M-0CHOBA CYIIECTBOBAHUS KUBBIX 1 1
OPTAHMMOB. JIP 4, JIP 13, MP 9,
2 CrpoeHue 1 QYHKIUH KIETKH. 1 1 JIP 9.
YVIP 1, YYAII 2
3 OOMeH BeIeCTB U MPEBpaIleHNe YHEPTHH B KIIETKE. 1 1
4 JKu3HEHHBIH MK KIETKH. 1 1
TemaTuka NpaKTHYECKUX 3aHATHIL: 1 JIP 6, JIP 7, P 10
I1/3 4. CpaBHeHHE CTPOSHHS KIETOK PACTEHUH U KUBOTHBIX. YYAIT7, YYIK 4 )
CamocTosiTeJibHasi padoTa 00y4arouuxcs. 2 TP 11. TIP 12
Buonornyeckue nonumepsi-0enku. OpraHudecKre MOJIEKYJIIbI-YTI€BOIBI. g ’ JIP 9.

OpFaHI/I‘ICCKI/IC MOJICKYJIBI-JKUPbI U JIMTIONU/IbI. buonornueckue TOJIMMEPbI- HYKJICMHOBBIC KUCJIOTHI.

YYIAP3,YYIP 7
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Tema 3. Copep:xanue yueOHOr0 MaTepHaJia 5
.P .
Opranusm. PazmMHokeHUE 1 Pa3MHOeHHE OpraHU3MOB 1 1 JIP 4, JIP 13, MP 9,
H MHAUBHYAJIbHOE 2 VuauBuayansHOE pa3BUTHE OpraHu3Ma (OHTOTeHe3) 1 1 JIP 9.
= YVIP 1, YYAIL 2
pa3sBUTHE OPIraHU3MOB 3 MNunuBuayanpHOE pa3BUTHE YeIOBeKa. boreneTrnueckuii 3aKoH. 1 1
CamocrosiTe1bHast padoTa 00y4aloHXCs 2
N JIP 11, JIP 12,
OMOPHOHAIBHBII EPUO PA3BUTHSI. JIP 9, JIP 10
. YVIP 3, VYIAP 7
[TocTaMOproHANBHBIN Tepuo pa3BHUTHs. Pa3BuTHE OPraHN3MOB U OKpY’Karolas cpesa.
Tema 4. Copaep:xxanue yueOHOr0 MaTepHaJa 11
OCHOBBI FeHeTUKH U 1 OCHOBHBIE TIOHSITUSI TCHETUKH. 1 1
ceJIeKIMH 2 3aKOHOMEPHOCTH HaclieJOBaHUs MPU3HAKOB. 3akoHbI . MeHaens. 1 1 JIP 4, JIP 13, MP 9,
3 I'enetrka mosa. HaciieoBaHue MpU3HAKOB, CICIUICHHBIX C TTOJIOM. 2 1 YVIP 1, YYIL 2 JIP 9.
4 3aKOHOMEPHOCTH N3MEHUHBOCTH. 1 1
5 OCHOBBI CEJIEKIINH. 1 1
TemMaTHKa NIPAKTHYECKHUX 3AHATHMH: 1 JIP 6, JIP 7, P 10
I1/3 5. CocTaBneHne IPOCTEHITNX CXeM MOHOTHOPHUIHOTO H AUTHOPUIHOTO CKPEITHBAHNS. YYAIT7, VV]IK 4 ’
Kontpoasnas padora 12. 1 JIP 14, MP 1
CamocrosiTeJibHasi padora 00y4arouuxcs 4 JIP 11, JIP 12, P 9
B3aumonelicTBue aaiienbHBIX TeHOB. B3auMoaeicTBie HealleIbHBIX T€HOB. VVIP 3, YYIP 7 ’
Tema S. Copep:xanue yueOHOT0 MaTepHaJia 10
IIpoucxoxnenne u 1 MHuoroobpasue kxuBoro Mupa. OCHOBHEIE CBOICTBA JKHBOW MaTCPHH. 1 1
pa3sBUTHE KM3HM Ha 3emiie. | 2 Bo3nukHoBeHnue xu3Hu Ha 3emiie. Mctopus npeacTaBieHuid 0 BOSHUKHOBEHUH 2 1
3 JIP 4, JIP 13, MP 9,
BOJIIONMOHHOE YUeHHe KU3HHL.
YYAP 1, YYIII 2 JIP 9.
3 CoBpeMeHHBIE NPEICTABICHHS 0 BOSHUKHOBEHNH KH3HU. 2 1
4 OBomonus poToOHOHTOB. HavamepHbIe 3Tanbl OHOIOTHYECKOM YBOJFOIHH. 1 1
5 Buomorngeckuii mporpecc v OMOIOTHYECKUI perpecc. 2 1
TemMaTHKa NPAKTUYECKHUX 3aAHATUM: 1 JIP 6, JIP 7, P 10
[1/3 6. AHaNM3 1 OIEHKA PA3IUYHBIX THIIOTE3 IPOUCXOKICHIS KI3HH. YYIAIT7, VV]IK 4 ’
CamocrosiTeJibHasi padoTa 00y4arouuxcs 4 JIP 11, JIP 12, P 9
Pa6ortsr JI. [Tacrepa. Teopun BeqHOCTH XH3HH. TeOpUH MPOUCXOKACHHUS IPOTOOHOITOITMMEPOB. YYAP 3, VYYIP 7 )
Tema 6. Coaep:xanue yueOHOro MaTepuaja 8
I .
poucxoxaeHue yeaoseka | 1 [TosoxeHue YenoBeKa B CUCTEME KHUBOTHOTO MUPA 2 1 JIP 4, JIP 13, MP 9,
2 OBOITIOIHS IPAMATOB. 1 1 JIP 9.
= YVIP 1, YYAII 2
3 CoBpeMeHHBIH 3Tall BOJIIOINHY YeJIOBEKa. 1 1
KonTposbHas padora 13. 1 JIP 14, MP 1
CamocTosiTeJibHasi padoTa 00y4arouuXcst 4 JIP 11, JIP 12, P 9
Ctaauu SBOJIONUY YET0BEKa. YYJP 3, VV]IP 7 )
Tema 7. Conep:xanue yuedOHOro MaTepuaja 11
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OCHOBBI IKOJIOTHH. 1 Buocdepa, e€ cTpykTypa U QyHKIUH. 1 1
buonuka 2 Kuzsp B coobmiectBax. OCHOBBI HKOJIOTHH. 1 1
3 Bbuocdepa n uenosek. Hoocdepa. 2 1 JIP 4, JIP 13, MP 9, 1P 10
4 OxpaHa npupoJibl U MEPCTIEKTUBBI PALIMOHAIBHOTO PUPOIOTIOIH30BaAHUSL. 2 1 YYIAP 1, VY III 2 ’
buonuxka.
5 buonuka. 2 1
TemaTHKa NPAKTUYECKHUX 3aAHITHIH: 1 JIP 6, JIP 7, JIP 10
T1/3 7. DKOIOTHS KUJHIIA. YYIIT7, VV]IK 4 )
KontpoJabHas pa6ora 14. 1 JIP 14, MP 1
CamocrosiTe1bHast padoTa 00y4alouuxcs 4
[pupoaHBIE PeCYpPCHl U UX MCIOJIB30BaHHE. JP 11, JIP 12, JIP 9, JIP 10
o . . YYAP 3, VYIP 7
ITocnencTBUA XO3SIMCTBEHHOH IETEIFHOCTH YeJI0BEKA IS OKPYKAIOMICH CpeIbl.
Bcero: 57
JAuddepennnpoBaHHblii 3a4eT 1
Hroro: 223
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBbI

3.1. MaTtepuajJbHO-TeXHHMYECKOE 0O0ecneueHne
Peanuzanus MIPOrPaMMBI MIperoiaraeT HaJIU4Yue y4eOHOro KaOuHeTa
«EcTecTBO3HaHUM Y.
O6opynoBanue ydeOHOr0 KaOMHETa U pabounx MECT KaOHWHeTa:

- HarjusAgHble 1MOCOOMs (KOMIUICKTBI y4eOHBIX TaOJHI], IUIAKATOB, IOPTPETOB
BBIJIAIOIIUXCS YUEHBIX, TUHAMUYECKHE TOCOOHS, MILTIOCTPUPYIOIINE OHOIOTHYEeCKHE TPOIECCHI,
MOJIEIH, MYJISKM M MUKPOIIpenapaThl OMOJIOTHYECKUX OOBEKTOB U IIP.);

- cpencTBa HH(GOPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

- KOMIUICKT TEXHHYECKOW JOKYMEHTAIlMM, B TOM 4YHCIE MAacropTra Ha CpeACTBa
00y4eHHs, THCTPYKIUH 110 UX UCIOJIb30BAHUIO U TEXHHUKE 0€30MacHOCTH;

- Oubnuoreunwlii ¢oHn (yueOHUKH, ydeOHO-MeTomudeckue KoMmiuiekTel (YMK),
oOecrnieunBaroIe 0CBOeHNE yueOHON nuciumuinibl "buonorus", sHIMKIONEANH, CIPABOYHUKH,
CIIOBapW, Hay4YHas M HAYYHO-TIONMYJISIPHAs JIMTepaTypa M JApyras JUTepaTypa MO pPa3HBIM
BOITPOCaM OHOJIOTHH);

- TEXHUYECKHE CpeICTBAa OOydeHHsS (MyJIbTUMEIUNWHOE O0OpYyIOBaHME, CBOOOHBIN
noctyn B IHTepHeT).

3.2. UudopmanuonHoe odecriedeHrne 00y4YeHus1

Ilepeyenb pexomeHayeMbIX Y4yeOHbIX H3AaHUil, VIHTepHeT-pecypcoB, JONOJHUTEIbHOM
JIMTEPaTypbl

OcHOBHbBIE HCTOYHHUKU:

1. Epoxun FO.M. Xumus ais npodeccuil u criequaabHOCTEH TEXHUYECKOIO M €CTECTBEHHO-
HAY4YHOTO Tpoduieil: yd4eOHUK CTyA. ydpexxaeHuid cpen. mpod. obpasosanus / HO.M.
Epoxun, N.b. KoBanesa. — 8- u3a., crep. — MockBa: M3aarenbckuii HEHTp «AKageMus»,
2021. — 448 c. - ISBN 978-5-4468-9909-8

2. KoncrantunoB B.M. buonorus mis npodeccuil M crenquagbHOCTEH TEXHUYECKOro U
€CTECTBEHHO-HAYUYHOTO Tpoduiieli: y4yeOHUK IS CTyHd. YUYPEKIECHUU cpeld. mpod.
obpazoBanus / B.M. Koncrantunos, A.I'. Pe3anos, E.O. ®aneesa; non penakiueit B.M.
KoHucranTuHOB. - 9-¢ m31., crep. — MockBa: M3narenbckuii eHTp «Akamemusy», 2020. —
320 c. - ISBN 978-5-4468-9247-1

3. Epoxun FO.M. Xumus: 3agaun u ynpakHeHHs: y4e0. mocodue Ui CTy. yUpexKIeHHH
cpen. mpod. obpazosanust / Epoxun FO.M. - 2-e u3n., crep. - Mocka: M3narenbckuit
eHTp «Akagemusi», 2021. — 288 c. - ISBN 978-5-4468-9906-7

JlonoJIHUTeIbHbIe HCTOYHMKH:

1. Tabpuensu O.C. Xumusi: TeCThl, 3aJaud M YIPOKHEHHsS: y4eO. mocoOue s CTy..
yupexaenuit cpea. npod. obpasosanus / O.C. I'abpuensn, I'.I". JIsicoBa. — 7-e u3n., crep.
- MockBa: U3natenbekuii meHTp «Akamemusi», 2019. — 336 c. - ISBN 978-5-4468-8486-5

DJIEKTPOHHBIE pecypcehl:

1. ®denepanpHblii 1IeHTp HH(OPMALIMOHHO-00pa3zoBaTenbHbIX pecypcos (OLMOP). - URL:
http://fcior.edu.ru

2. TocymapctBeHHast oOpa3oBarenbHas miargopma «Poccuiickas »IeKTpOHHAS MIKOJAY. -
URL: https://resh.edu.ru/

3. bubnmoreka «MockoBcKas AJIEKTPOHHAS IITKOJIaY. - URL:

https://uchebnik.mos.ru/catalogue

[Tnomaaka O6paszoBatensHoro meHTpa «Cupuycy. - URL: https://edu.sirius.online
[Tnatdopma «udposoit komnemx». - URL: https://e-learning.tspk-mo.ru/mck/

6. Tlopran JUCTAaHLIHOHHOTO o0yueHusl. WNHTepakTUBHBIE KYpPCBI. - URL:
https://do2.rcokoit.ru

Wureprer ypok. bubnuoreka Bugeoypokos. - URL: https://interneturok.ru

8. SKnacc. Buneoypoku u tpenaxepst. - URL: https://www.yaklass.ru

B
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9. Oopa3osatenbHas mwardopma «HOpaiity. - URL: https://urait.ru/news/1064

10. CIIO B OBC 3nannym. - URL.: https://new.znanium.com/collections/basic

11. Enunas xoJutekiusi HUpoBbIX 00pa3oBaTeibHbIX pecypcos. - URL: http://www.school-
collection.edu.ru

12. Bes 6uonorusi. CoBpeMeHHas Ouosorusi, cratbi, HoBocTH. - URL: https://sbio.info/

13. Otkpsitas 6uonorus. - URL: https://biology.ru/

14. Xumus. O6pa3oBaTeabHbIi callT 1uist mkoiasHuKoB. - URL: www.hemi.wallst.ru

15. Yuebuble MaTepuaisl - Bes ononorust. - URL: https://sbio.info/materials/

16. UndopmarronHast cucrema «buopaznoobpazue Poccun». - URL:
http://www.zin.ru/BioDiv/index.html

17. T'ocynapcrBennsiii JlapsunoBckuit my3eid. URL: http://www.darwin.museum.ru/

18. DnekTpoHHO-O0MbIHMOTeuHas cucrtema "Jlane". - URL: https://e.lanbook.com/

19. HayuHO-TIpOCBETUTEIIbCKUI nopTain «AHTpomorexe3.PYy». - URL:
https://antropogenez.ru/

20. BupryasnbHas oOpa3oBatenbHas 1adoparopus - URL: http://www.virtulab.net/
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4 XAPAKTEPUCTUKA OCHOBHBIX BUJIOB JEATEJBHOCTHU OBYYAIOIIIUXCHA

Copep:xanue o0y4eHnst
(pa3nesibl IPOrpaMmbl)

XapaKTepuCTHKA OCHOBHBIX BH/IOB /IeSITEJIbHOCTH
ol0yuammmuxcs (Ha ypoBHe Y4eOHBIX el cTBHIi)

(I)OpMI)I H METOAbI OIICHKH

XUMMUSA

Baskneimue
XHMHYECKHeE
MOHATHSA

VYMeHue 1aBaTh OnpeeacHre H ONeprupoBaTh
CIEIYIOUIMMU XUMUUECKUMU NMOHATUSAMU: BELIECTBO,
XMMHUYECKHH 3JIEMEHT, aToM,

MOJIEKYJIa, OTHOCUTENILHBIC aTOMHAS X MOJICKYJISIpHAs
Macchl, HOH, aJUIOTPOIIHS, U30TOIBI, XUMHUYECKasT
CBSI3b, JIICKTPOOTPHUIATENEHOCTD, BAJICHTHOCTD,
CTEIICHb OKUCIICHMS, MOJIb, MOJIIPHAs Macca,
MOJISIPHBIH 00beM Ia3000pa3HbIX BELIECTB, BEIECTBA
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHUS,
PacTBOPBI, AIEKTPOJIUT U HEITEKTPOIIUT,
NIEKTPOJINTHUECKAS TUCCOIMALINS, OKUCIUTEND U
BOCCTAHOBHUTEIIb, OKUCJIEHHE U BOCCTAHOBJICHUE,
TETI0BOH 3(h(heKT peakluu, CKOPOCTh XMMUUECKON
peaKIuy, KaTann3, XAMUIEeCKOe paBHOBECHE,
YTJIEPOIHBIH CKeseT, GYHKIMOHANbHAS TPYIIIIa,
nu3oMepus,

TOMOJIOTHSI

-onpoc (IpynIoBoH,
(pOHTANBHBIH,
WHIUBUTyaIbHbIH,
TTUCHhMEHHBIH )

-OLIEHKAa CaMOCTOSITEJIbHOU
paboTHI B pa3nmuaHBIX popMax

OCHOBHBIE 32aKOHBI
XHUMHUH

DopMyIUPOBAHNE 3aKOHOB COXPAHEHHUSI MACCHI
BELECTB U MOCTOSIHCTBA COCTAaBA BELIECTB.

YcraHOBKa IPUYMHHO-CIIEICTBEHHOM CBA3U MEXKIY
COJIepKAHNUEM 3THX 3aKOHOB M HalllCaHUEM
XUMUAYECKHUX (OPMYIT M YpaBHCHHIA.

VYcraHoBKa 3BOIFOMOHHOM CYLTHOCTH MEHAEJIEEBCKON
Y COBPEMEHHO (hOPMYIUPOBOK MEPUOTTIECKOTO
3akoHa Jl. 1. Menneneena.

OO0BscHEHHE (PU3UUECKOTO CMBIC/IA CHMBOJIMKA
MIEPUOTUIECKON TAOTHIIEI XUMIICSCKHUX IeMEHTOB J].
U. MenneneeBa (HOMEpOB JIIEMEHTA, IEPHUOJIA,
TPYIIIEI) ¥ YCTAHOBKA MPHYUHHO-CIICICTBCHHOH CBS3H
MEXAy CTPOEHHEM aTOMa U 3aKOHOMEPHOCTSIMHU
W3MEHCHHUS CBOWCTB JIEMEHTOB U 00pa30BaHHBIX HMHU
BELIECTB B IEPUOJIAX U Ipymnax.

XapakTepucTrKa 3JIEMEHTOB MaJIbIX U OOJIBIINUX
HEPUOOB 0 UX I0JI0KeHUIO B [lepuoanueckoi
cucreme /. I. MenneneeBa

-T€CTHPOBAHUE;
-OIICHKA BBITTOJTHCHUS
3aJaHusl MPAKTHIECKOTO
3aHSATHS;

-ompoc (TpyImnoBoii,
(pOHTANBHBIH,
WH/IMBH/yaJIbHbIH,
MHCHMEHHBI)

-OLIEHKA CaMOCTOSITEIbHOM
paboTHI B pa3IMIHbIX
(dopmax.

OcHOBHBIE TEOPUHU
XHMHH

YcraHOBKa 3aBUCHMOCTH CBOHCTB XUMUYECKUX
BEIIECTB OT CTPOCHHSI aTOMOB 00Pa3yIOIINX UX
XUMHUUYECKHUX JIEMEHTOB.

XapaKTepuCcTHKa BaKHEUIIIUX TUIIOB XUMHUYECKUX
CBS3€il U OTHOCUTEJILHOCTH 3TOM TUIIOJIOTUH.
OO0OBsCHCHHE 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX
COCTaBa U CTPOEHUS KPUCTAJUINYECKUX PEIIETOK.
DopMyIUPOBKa OCHOBHBIX MOJ0XKEHUH Teopun
3JIEKTPOIUTUYECKON TUCCOLMALMU U XapaKTepUCTHKA
B CBETE 3TOM TEOPHUU CBOICTB

-TeCTHPOBAHUE,;
-OIICHKA BBITIOTHEHHS
3aJlaHHs PAKTHIECKOTO
3aHATHS,

-omnpoc (rpynmnoBoii,
(pOHTAIBHBIH,
WH/IUBHTyaIbHBIH,
TMCHbMEHHBI)

-OLICHKA CaMOCTOSATEIbHON
paboTHI B pa3IMyHbIX

OCHOBHBIX KJIaCCOB HEOPraHUYECKUX COCTUHEHUM. ¢dopmax.
DopMyTUPOBKAa OCHOBHBIX MOJIOKEHUH TEOPUH -OlIeHKa KOHTPOJIbHOU
XUMHYECKOTO CTPOSHHS OPTaHWIECKUX COSTUHEHUI B | pabOTHI;
XapaKTEpUCTUKA B CBETE 3TOM
TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB OPIaHUYECKUX
COEJIMHEHUH

BaxHeililine BemecTsa XapakTepucTUKa COCTaBa, CTPOEHUsI, CBOMCTB, -TECTUPOBAHMUE;

U MaTepuaJIbl

MOJIYYCHHS] U IPUMEHEHHUS BAXKHEHIINX MeTauioB (1A
u Il A rpynn, anmroMuHus, xene-

3a, a B €CTECTBEHHO-HAyYHOM Npoduiie 1 HEKOTOPBIX
d-31eMEHTOB) M X COCTHHCHHUIA.

XapakTepuCTUKa COCTaBa, CTPOEHUs], CBOWCTB,

-OLICHKA BBIMOJHCHHUS
3a1aHHs MPAKTUIECKOTO
3aHSATHS;

-ompoc (rpymnmnoBoii,
(pOHTAIIBHBIH,
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MOJIYYCHHS] U IPUMEHEHHUS BAKHEHIINX HEMETAIIIIOB
(VII A, VIIA, VIA rpymnm, a Takxe

azota u pocdopa, yriiepoaa u KpeMHH, BOIOPOIA) U
HX COeTUHEHUMN.

XapakTepHucTHKa cOCTaBa, CTPOEHUs], CBOWCTB,
MOTY4YCHHS ¥ IPUMEHEHNS BAXXHEHIIINX KJIACCOB
YTJIEBOJOPOIOB (AJIKAHOB, IIUKIOAIKAHOB, aJIKCHOB,
AIIKMHOB, aPEHOB) M UX HanOoJee 3HAYUMBIX B
HapOJIHOXO03HCTBEHHOM IUIaHE IPE/ICTaBUTEICH.
AHanorn4Hasi XapakTepUCTHKa BayKHEHIINX
Mpe/ICTaBUTENICH APYTUX KIACCOB OPraHUYECKUX
COEIMHEHUI: MEeTaHOJIa U 3TaHOJIa, CIIOKHBIX 3(UPOB,
JKHPOB, MBLI, JIbJETU0B ((POPMaAIBACTUIOB U
areTaibIerna), KeTOHOB (ameToHa), KapOOHOBBIX
KUCIIOT (YKCYCHOH KHCIIOTBI, AJIsl €CTECTBEHHO-
HAYYHOTO MPOoGHIIs PEACTABUTENICH APYTHX KIACCOB
KHCJIOT), MOHOCAXapHI0B (TJIIOKO3bI), TUCaXapHIoB
(caxapo3sl), moIHcaxapuaoB (Kpaxmana 1
LEIUTIONIO3b]), aHWINHA, aMUHOKHUCIIOT, OEJIKOB,
HUCKYCCTBCHHBIX 1 CUHTCTHYCCKUX BOJIOKOH, KAYy4YyKOB,
1acTMace

WHIUBHyaIbHBIH,
MUCbMEHHBIN)

-OLIEHKAa CaMOCTOSITEIbHOU
paboOTHI B pa3IMIHBIX
¢dopmax.

XUMHYECKHI A3BIK
M CHMBOJINKA

Hcnonb3oBaHue B yueOHOH 1 npodecCHOHaTBHOM
JIeSITeTIbHOCTH

XMMUYECKUX TEPMUHOB U CUMBOJIUKU.

Ha3Banue n3y4eHHBIX BELECTB 110 TPUBUAJIBHOM WU
MEXIyHapOJAHOM HOMEHKJIAaType U OTpakeHHe CocTaBa
3THX COEANHEHUH C TIOMOIIBI0 XUMHUIECKUX (hopMyII.
OTpakeHnEe XMMHUUYECKHUX MTPOIIECCOB C MOMOIIBIO
YpaBHEHUN XUMHUYECKUX pEeaKLUn

TECTUPOBAHHE;
-OLICHKA BBITOJHEHUS
3aJ[aHusl MPAKTHYECKOTO
3aHSATHS;

-ompoc (TpyImnoBoii,
(hpoHTATHHEIH,
WHIUBUTyabHBIH,
TTMCHhMCEHHBIH )

-OLICHKa KOHTPOJIBHON
paboTsr,

XuMuyeckue peakuum

OOBsICHEHNE CYITHOCTH XMMHYECKHX IIPOIIECCOB.
Kraccuukanms XuMHIECKHUX peakunii 1o pa3InaHbIM
MPHU3HAKaM: YHCIIY U COCTaBY

MIPOAYKTOB U PEareHTOB, TEIUNIOBOMY A (EKTY,
HarpasJieHuIo, (a3e, HATMIHUIO KaTaau3aTopa,
W3MEHEHUIO CTCIICHEH OKUCICHUS 9JICMCHTOB,
0o0pa3yromnumx BelecTsa.

YcTaHOBKa IPU3HAKOB OOIIETO U Pa3INIHOTO B
THUIIOJIOTHN PeaKknuii Uil HEOPTaHUIECKON U
OpPTaHUYECKONW XUMHMHU.

Kiaccudukanms BemecTs 1 NporeccoB ¢ TOYKH 3PSHUS
OKHCJIEHHUSA-BOCcCTaHOBIEHHs. COCTaBIeHNE ypaBHEHNH
PeaKIuii C MOMOIIBIO METO/Ia AIEKTPOHHOTO OajaHca.
OOBsicHEHHE 3aBUCMOCTH CKOPOCTH XUMHYECKOH
PCaKIIUA U IMOJOKECHUA XUMHUYCCKOTO PaAaBHOBECHUA OT
pa3nuYIHbIX (aKTOPOB

-OIICHKA BBITIOJHEHNUS
3aJ[aHusl IPAKTHIECKOTO
3aHSTHS;

-ompoc (TpyIoBoii,
(bpoHTANBHBIH,
WH]IUBH/IYaJIbHBIH,
HMHCHMEHHBIN)

-OLIEHKA CaMOCTOSTEIbHOM
paboTHI B pa3IMIHbIX
(dopmax.

XumMuueckunid BrinonHeHne XuMHUYECKOro SKCIIEPUMEHTA B MTOJTHOM -OLIEHKA BBITIOJIHCHUS
JIKCMEPUMEHT COOTBETCTBUU C MPaBUIAMH O€30TIACHOCTH. 3a/1aHuUs IPAKTHYECKOTO
Habnronenue, ¢pukcanys u OmucaHne pe3yabTaToB 3aHATHS,
MPOBEJIEHHOTO YKCIIEPUMEHTA -orpoc (TpyMIoBo,
(bpOoHTATBHBIH,
WHJUBUAYaTbHbIH,
MMCbMEHHBI)
Xumnueckast [IpoBeneHue caMOCTOATEIBLHOIO MOUCKA XUMUYECKOU -OLIEHKA BBITIOJTHEHUS
uHpopManus WH(POPMALIUH C UCTIONB30BAHUEM Pa3IMIHBIX 3a/1aHusl IPaKTHYECKOTO

HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX

W3J]aHUN, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
Wntepuera).

Ucnonb3oBaHre KOMIIBIOTEPHBIX TEXHOJIOTHH JJISI
00paboTKH W Tepeaaun XUMHIECKOH nHpOopMaIy U ee
MIPEJCTABICHUS B Pa3IMIHBIX hopMax

3aHSATHS;
-omnpoc (rpynmnoBoii,
(pOHTANBHBIH,
WHIUBHyalbHbIH,
TIMCHhMEHHBIH )
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Pacuyernl mo
XHMHYECKHM
¢popmynam

U ypaBHEHUSIM

YcraHOBKa 3aBUCMOCTH MEK1Y Ka4UeCTBEHHON 1
KOJINYECTBEHHOW CTOPOHAMHU XMMHUYECKUX 0OBEKTOB 1
HPOLIECCOB.

Pemenne pac4eTHBIX 3a/1a4 [0 XUMHUYECKUM
(hopMynaM U ypaBHEHUSIM

-OIICHKA BBITIOJTHCHUS
3a/laHus MPAKTUICCKOTO
3aHATHS,

-ompoc (TPyYIIOBOiA,
(bpoHTATHHEIH,
WHAWBHAIYATbHBIH,
TTUCHhMEHHBIH )

-OLIEHKAa CaMOCTOSITEJIbHOM
PpaboTHI B pa3InIHbIX
¢dbopmax.

IIpopuiabHoe u

OOBSICHEHNE XUMHUECKHUX HBHCHI/Iﬁ, MIPOUCXOAINX B

-OLICHKA BBIINIOJIHCHUSA

npodeccnoHaIBLHO NpUpoJie, OBITY U Ha IPOM3BOCTBE. 3aJ[aHusl MPAKTHYECKOTO
3HAYUMOe Omnpenenenre BO3MOXKHOCTEH IPOTEKAHUS 3aHSTHS;
coJep:kaHue XUMHYECKHX MPEBPAICHUH B Pa3JIMYHbIX YCIOBHUSIX. -onpoc (IpynIoBoH,
Co0utozieHue mpaBHil 9KOJIOTMYECKU TPaMOTHOTO (pOHTANBHBIH,
[IOBEICHUS B OKpY’KaroUleil cpene. WHIUBUAYaIbHbIH,
O1eHKa BIMSHUSI XUMHUYECKOTO 3arps3HEHUS ITICEMECHHBIN)
OKpYXKaIOIIeH cpelbl Ha OPraHU3M YeJIOBeKa U IPyrie | -OLEHKA CaMOCTOSTEIbHON
JKHBBIC OPTaHU3MBI. paboTHI B pa3IMIHbIX
CobmroreHue mpaBmil 0€30MacHOTO 00pAIIeHHUS ¢ ¢dopmax.
TOPIOYMMH U TOKCUIHBIMHU BEILIECTBAMH,
J1a00paTOPHBIM 000PYJOBAaHHEM.
[ToaroroBka pacTBOPOB 3a/JaHHOM KOHIICHTPAIUH B
OBITY M Ha IPOU3BOJICTBE.
Kpurrnueckas olieHKa J10CTOBEPHOCTH XUMHYECKOM
nH(opManuy, NOCTyNalIei U3 pa3HbIX HCTOYHUKOB
BUOJIOT'UsI
Beenenne O3HaKoMJICHHE C OMOJIOTHYECKUMHU CHCTEMaMHU -ompoc (IpyImnoBoii,

pPa3HOTro YpOBHS: KJIETKOM, OPraHUu3MOM, TOMYJISLUEH,
9KOCHCTEMOH, Ouocdepoii. OnpenencHue poru
6uonoruu B (pOpMHUPOBAHNH COBPEMEHHON
€CTECTBEHHOHAYYHOH KapTHHBI MUpa U MPAKTHUECKOH
JiesTesbHOCTH Joiel. OOy4yeHne coOII0eHHUIO TPaBUIT
TIOBE/ICHHS B IPUPO/IE, OEPEIKHOMY OTHOLICHHUIO K
O6uonornyeckuM o0beKTaM (PaCTeHHSM 1 )KUBOTHBIM 1
HX COOOIIECTBAM) U MX OXPaHe

(pOoHTANBHBIH,
WHIUBHUyaTbHbIH,
TTMCHbMEHHBIH )

-OIICHKA CAMOCTOSITEIbHON

paboTHI B pa3u9HEIX (opMax

Yuenue o Kj1eTke

‘YMeHue IpoBOJIUTh CPABHEHUE XUMHUUYECKON
OpraHu3aluu XUBbIX U HEKUBBIX 00BEKTOB.
[Tonmy4yeHnne npeacTaBIeHUs O POJIM OPTraHUYECKUX U
HCOPraHUYCCKNX BCUICCTB B KJICTKE.

W3yueHne CTpoeHUS KIETOK 9yKapHOT, CTPOCHUS U
MHOT000pa3us KIETOK paCTeHHH U )KUBOTHBIX C
MIOMOIIBI0 MUKponpenapaToB. HabmoieHne kietox
pacTeHuil 1 )KUBOTHBIX I10]] MUKPOCKOIIOM Ha FOTOBBIX
MUKpOIpenapaTax, ux onucanue. Ilpurorosienue u
ONKCaHNe MUKPOIPENapaToB KIETOK PACTEHUIL.
CpaBHEHUE CTPOEHHS KIETOK PACTEHUHN U AKUBOTHBIX
0 TOTOBBIM MUKpOIpenapaTaM.

‘YMeHHe CTPOUTH CXeMBI SHEPTETHIECKOT0 0OMEHa U
6mocunTe3a Oenka. [lomydenne npencTaBieHus o
MIPOCTPAHCTBEHHOM CTPYKType Oemnka, mojexyn JTHK
u PHK.

O3HaKOMJICHHE C KJIIETOYHOM TeOpHer CTPOSHUS
OpPraHU3MOB. YMEHUE CAMOCTOSTENbHO UCKATh
JIOKa3aTeNnbCcTBA TOTO, UTO KJIETKA — dJIEMEHTapHast
JKUBasi CHCTEMa U OCHOBHast
CTPYKTYPHO-(DYHKIIOHAJIbHAS €ANHHIA BCEX )KHUBBIX
OpPraHU3MOB

-TECTUPOBAHUE;
-OlICHKA BBITOJHEHUSI
3aJIaHusl PAKTHYECKOTO
3aHSTHS;

-ompoc (TpyIoBoii,
(hpoHTATBHBIH,
WH/IUBHUyaTbHbBIH,
TTMCHbMEHHBIH )

-OLIEHKAa CAaMOCTOSTEIbHON
paboTHI B pa3IMyHbIX
¢dopmax.

-OlIeHKa KOHTPOJILHOM
paboTsr;

Opranusm.
Pa3zmHoxenne u
HHIMBHUAYAJbLHOE
pa3BuTHE OPraHU3MOB

OBnazieHHe 3HaHUSIMU O PA3MHOXKEHUHU KaK O
Ba)KHEHILIEM CBOICTBE JKUBBIX OPraHU3MOB. Y MEHHE
CaMOCTOSITENILbHO HAXOAUTh OTINYHS MUTO3a OT
Mel03a, OTpeesisi SBOIIOIMOHHYIO POJIb TUX BHIIOB

-T€CTUPOBAHMUE;
-OIICHKA BBIMIOJHEHUS
3a/1aHusl IPaKTUYECKOTO
3aHATHUSA,
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JienieHust KieTku. O3HaKOMIICHHE ¢ OCHOBHBIMHU
CTaJMsMH OHTOT€HE3a Ha ITPUMeEpe Pa3BUTHS
MIO3BOHOYHBIX KMBOTHBIX. Y MEHHUE XapaKTepH30BaTh
CTaIUH ITIOCTIMOPHOHATIBHOTO Pa3BUTHUS Ha IPHMeEpe
yesoeka. O3HaKOMIICHHE C IPHYMHAMY HapyLICHUH B
Pa3BUTHH OPraHU3MOB. Pa3BuTHE yMEHUS IPaBUIILHO
(hopMHupOBATH AOKA3aTENBHYIO 0a3y BOIIOIMOHHOTO
Pa3BUTHS KHUBOTHOT'O MHUpA.

BeisBI€HME M OTIMCaHUE PU3HAKOB CXOACTBA
3apo/IbILIeH YeoBeKa U IPYTUX MO3BOHOYHBIX KaK
JI0Ka3aTeIbCTBA HX HBOJIIOLIUOHHOTO POACTBA.
[Monyuenne npeacTaBieHNs O TIOCIAEICTBUSX BIUSHUS
QJIKOTOJIsI, HUKOTHHA, HAPKOTHYECKUX BEIECTB,
3arpsi3HEHUS Cpelbl Ha Pa3BUTHE U PEIPOLYKTUBHOE
30pPOBbE YeJIOBEKA.

-omnpoc (IpymnmnoBoii,
(pOHTANBHBIH,
WHIUBHyaIbHbBIH,
TTUCHMEHHBIH )

-OLIEHKAa CaMOCTOSITEJIbHON
paboTHI B pa3IMIHBIX
¢dopmax.

-OLIEHKa KOHTPOJIbHON
paboTsl;

OCHOBBI TeHEeTHKH U
ceJIeKIMH

O3HaKOMJICHHE C HACJICACTBECHHOH 1
HEHACIEICTBEHHON N3MEHUYNBOCTBIO U €€
OHMONIOTMYIECKOH POJIBIO B 3BOJIIOIIMH JKUBOTO MHUPA.
ITonmy4yeHne npencTaBIeHNUs O CBSI3H TEHETUKU U
MeaunuHbl. O3HaKOMIIEHHUE C HACTEICTBEHHBIMU
0oJIe3HsIMH YENIOBEKa, NX IPUUYUHAMH U
npodunakTikoil. M3y4yeHue BIUsSHUS aJIKOroIn3ma,
HapKOMaHUH, KYpEeHHUS Ha HACJIEACTBEHHOCTh Ha
BuzieoMarepuaie. AHaiu3 GeHOTUITNISCKON
N3MEHYMBOCTH. BEIsBIEHHE MyTareHOB B
OKpY’Kalollell Cpesie ¥ KOCBEHHas OLICHKa
BO3MOJKHOTO MX BIIUSTHHSI HA OPTaHHU3M.
INonmydyeHnne npencTaBIeHUs O TEHETUKE KaK O
TEOPETHYECKON OCHOBE ceneKkiuu. Passurue
METANpeIMETHBIX YMEHHUH B IPOLIECCE HAXOXKIECHHS Ha
KapTe LEHTPOB MHOT000pa3ys U MPOUCXOKACHHS
KyJIBTYPHBIX PACTEHUI U JOMAIIHUX KUBOTHBIX,
oTkpbIThiX H. . BaBunossiM. M3yuenue MeTonos
THOpUIM3aMN M HCKYCCTBEHHOTO 0TOOpa. YMeHHe
pa3duparbcs B 3THYECKUX aCHEKTaX HEKOTOPBIX
JIOCTIDKEHUH B OMOTEXHOJIOTHU: KJIOHMPOBAHUHT
HUBOTHBIX U Mpo0JieMax KIOHHPOBAHHUS YEIOBEKA.
O3HaKOMJICHHE C OCHOBHBIMH JIOCTHIKEHUSIMH
COBPEMEHHOMN CENEKIUH KyIbTypHBIX PACTCHUMH,
JIOMAIIHUX KUBOTHBIX U MUKPOOPTaHU3MOB.

-TECTHPOBAHUE;
-OIICHKA BBITTOJITHCHUS
3aJjaHusl MPAaKTHIECKOTO
3aHSTHS;

-ompoc (TpyHIIOBOH,
(hpoHTATHHEIH,
WH/IIBHYaJIbHBIH,
MUCHMEHHBIN)

-OLIEHKA CaMOCTOSTENILHOM
paboThI B pa3iIu4HbIX
¢dbopmax.

-OIIeHKa KOHTPOJIbHOH
paboTsr;

IIpoucxosxkaeHue u
pa3BUTHE KU3HH HA
3eMJie. DBOJTIONMOHHOE
yueHHe

AHanu3 ¥ OI[CHKa Pa3InYHbIX TUIIOTE3
MPOUCXOXACHUS KU3HU. [loydeHne mpeacTaBieHus
00 yCIIO)KHEHHH KHUBBIX OPTaHU3MOB Ha 3eMIle B
IpoIiecce SBOIONUH. Y MEHUE SKCIIEPUMEHTATHHBIM
ITyTEM BBISBIATH aIalTHBHBIE OCOOCHHOCTH
OpraHU3MOB, HX OTHOCHTEIILHBIA XapaKTep.
O3HaKOMJIEHHE ¢ HEKOTOPBIMH TIPEICTABUTEIISIMH
PEAKUX Y UCUE3AIOIINX BUAOB PACTCHUN U )KUBOTHBIX.
[IpoBenenue onucanust ocodel 0THOTO BUA IO
MOP(OJIOTHIECKOMY KPUTEPHIO MPHU BHIMIOJTHEHUN
nabopatopHoi paboThl. BrisBieHUE uepT
MPHUCTIOCOOIEHHOCTH OPTraHU3MOB K Pa3HBIM CpelaM
o0uTaHus (BOIHOM, HA3EMHOBO3AYIIHOW, IIOYBEHHON).
W3ydenue Hacienus 4es0BeUeCTBA Ha pUMEpe
3HAKOMCTBA C UCTOPHUEN Pa3BUTHUS IBOJIFOLIMOHHBIX
uzeit K. Jlunnes, XK. b. Jlamapka Y. [lapBuHa.
OreHuBaune

POJIH 3BOJIIOIMOHHOTO yUeHUS B (POPMUPOBAHNN
COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.
PazBuTHE CTOCOOHOCTH SICHO M TOYHO HM3JIaraTh CBOU
MBICITH, JIOTHIECKH OOOCHOBBIBATH CBOIO TOUKY
3pEHNs,

-T€CTUPOBAHUE;
-OIICHKA BBITIOJTHEHUS
3aJ[aHusl MPAKTHIECKOTO
3aHSATHS;

-omnpoc (rpynmnoBoii,

(b pOoHTATBHBIH,
WHIMBHyaIbHbIH,
MTUCHMEHHBIN)

-OLIEHKA CaMOCTOSATEBHOU
paboThI B pa3IMIHBIX
(dhopmax.

-OLIeHKa KOHTPOJILHOM
paboTsl;
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BOCIIPUHHMMATh ¥ aHAJIM3UPOBATh MHEHHMS
co0eceTHMKOB, IPU3HAaBask IPaBO IPYroro YesioBeKa
Ha UHOE MHEHHUE.

O3HaKOMJICHHE C KOHIICTIIMEH BUIA, €€ KPUTECPHIMH,
oA0O0p MPUMEPOB TOTO, YTO TOITYJISAIHI —
CTPYKTYpHAs €JMHUIIA BHJIA U 3BOJIIOIHH.
O3HaKOMJICHHE C IBIOKYIIMHUCS CHIIAMHU 3BOJIONNH 1
e¢ JJ0Ka3aTeIbCTBAMH.

YCBOEGHHUE TOTO, YTO OCHOBHBIMH HallpaBICHUSIMHU
HBOJIIOLMOHHOTO IIpOrpecca SIBISIFOTCS
OMOJIOTHYECKHi porpece

1 OMoJIOTHYEeCKHH perpecc. YMEHHe OTCTauBaTh
MHEHHE, 0 COXPaHEHUH OHOJIOTMYECKOT0
MHOT000pa3us Kak OCHOBE YCTOHUNBOCTH Onochepsl
U TIPOTPECCUBHOTO €€ Pa3BUTHSA. Y MEHHE BBISBIATH
TPUYMHBI BEIMUPAHHS BHJIOB.

IIpoucxosxkaenue
yeJIoBeKa

AHamnu3 1 OIEHKa Pa3JIMIHBIX THIIOTE3 O
MPONCXOXK/ICHUN YeNloBeKa. Pa3BuUTHE yMEHHS CTPOUTH
JIOKa3aTeIbHYI0 0a3y M0 CpaBHUTEIHHOH
XapaKTEePUCTHKE YEIOBEKA M IPUMATOB, TOKA3bIBask HX
pozacTBO. BeIsiBICHNE 3TANIOB BOJIIOIMHN YEJIOBEKA.
YMeHue 10Ka3bIBaTh PAaBEHCTBO YEIOBEUECKUX pac Ha
OCHOBAHUU HX POJICTBA U €AMHCTBA IPOUCXOKACHUS.
Pa3ButHe TONEPaHTHOCTH, KPUTHKA pacu3Ma BO BCEX
€ro MPOSBICHUAX

TECTUPOBAHHE;
-OIICHKA BBITTOJTHEHUS
3aJaHusl MPAKTHIECKOTO
3aHSATHS;

-ompoc (TpyHIIOBOH,
(pOHTANBHBIH,
WH/IIBHYaJIbHBIH,
MUCHMEHHBI)

-OLICHKA CaMOCTOSTENILHOM
paboThI B pa3Iu4HbIX
(dopmax.

-OIICHKa KOHTPOJIbHOM
paboTsr;

OCHOBBI DKO0JIOTHH.

N3ydenune 3KoIOrnuecKux (PakTOPOB U UX BIMSAHUS Ha
OpPTaHU3MBI. 3HAKOMCTBO C 9KOJIOTHYECKUMHU
CHCTeMaMH, UX BHIOBON M IPOCTPAaHCTBEHHON
CTPYKTYpaMH. Y MEHHE OOBSICHATH IPUINHBI
YCTOWYMBOCTH U CMEHBI 3KocHcTeM. O3HaKOMIICHUE C
MEKBHJIOBBIMU B3aMMOOTHOIICHHSIMHU B DKOCHCTEME!
KOHKYpEHIIUEH, CHMOM030M, XUIITHUYECTBOM,
MapasuTU3MOM. Y MEHHE CTPOUTSH SIPYCHOCTh
PacTUTENHFHOTO COOOIIEeCTBA, MUIEBhIE IIETTH U CETH B
OmoIIeHO3€e, a TaK)Ke IKOJIOTUIECKHE THPAMHUIBL.
3HaHME OTIMYUTENIFHBIX IPH3HAKOB HCKYCCTBEHHBIX
CO00IIIECTB — arpo3KOCHCTEMBI 1 yPOOIKOCHCTEMBI.
OmnucaHne aHTPONOT€HHBIX NU3MEHEHNUH B
€CTECTBEHHBIX NMPUPOAHBIX JIaHAMAPTaX CBOCH
MECTHOCTH.

CpaBHUTEFHOE ONHMCAHNE OJTHON U3 €CTECTBEHHBIX
MPHUPOAHBIX CHCTEM (HAIpUMeED, Jieca) H KaKoi-HuOy b
arpo3KOCHCTEMBI

(HarmpuMep, NIIEHNYHOTO TOJI).

CocraBieHne cxeM Iepeiady BemeCcTB U SHEPTHH 1O
LETsIM MUTaHUs B TIPUPOAHON IKOCHCTEME U
arporeHose.

Oznakomnenue ¢ yuenueM B. 1. Bepnaackoro o
orocdepe Kak o TI00aTFHON IKOCUCTEME.

Hanume npencTaBieHus 0 CXxeMe IKOCHCTEMBI Ha
npuMepe 6nocepsl, KpyroBOpOTe BEIIECTB U
NpeBpaIeHUN SHEPTUH B bnocdepe.

YMeHue 10Ka3biBaTh POJIb XKUBBIX OPraHU3MOB B
6rocdepe Ha KOHKPETHBIX IpUMeEpax.

Haxoxmenue cBs3u n3aMeHeHus B Onocdepe ¢
MOCJICACTBUAMHE JEATEILHOCTH YEIIOBEKA B
OKpY’Karollel cpene. YMEHHE OMpeaeaTh
BO3/ICCTBUE TPOU3BOACTBEHHOM

-OIICHKA BBITTOJTHEHUS
3aJ[aHusl PAKTHIECKOTO
3aHSATHS;

-onpoc (TpyHIoBOH,
(bpOoHTANBHBIH,
WH]IUBHyaJIbHBIH,
HMHCHMEHHBIN)

-OLIEHKA CaMOCTOSTEIbHON
paboThI B pa3nu4HBIX
¢dbopmax.

-OlIeHKa KOHTPOJILHOM
paboTsr,
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JIESTETPHOCTH Ha OKPYKAIOLIYIO Cpeay B 00acTu
cBoeli Oyayieit mpodeccuu.

O3HaKOMJICHHE C TJI00ATHLHBIMH YKOJIOTHISCKAMHU
nmpobiemMaMu

1 YMEHHE OIIPEIEISATE IIyTH UX PEIICHHUS.

Omnrcanne U IPaKTHIECKOE CO3/IaHNe NCKYCCTBEHHOM
9KOCHCTEMEBI (IPECHOBOIHOTO akBapuyma). Pemenne
HKOJIOTHYECKUX 3a7a4.

JleMOHCTpHPOBAaHUE YMCHHUS TIOCTAHOBKH IIEJICH
JIESITeTbHOCTH, TUITAHUPOBAHUS COOCTBEHHOM
JIESITETBHOCTH JJIs1 TOCTUKCHUS MIOCTABICHHBIX IICIICH,
MPEIBUICHUS BO3MOXKHBIX PE3yIbTATOB ATHX
JIEACTBUH, OpraHU3alun

CaMOKOHTPOJISI U OIIEHKH ITOTyYeHHBIX PE3yIbTaTOB.
OO0ydenue coOIFOICHUIO TIPABHII TIOBEICHUS B
npupoze, 6epeKHOMY OTHOIICHHIO K OMOIOTHIECKUM
00BEeKTaM (pacTeHHUSIM, KHUBOTHBIM U UX COOOIIECTBaM)
U UX OXpaHe.

buonuka

O3HaKOMJICHHE C IPIMEPAMH HCIIOIb30BAHMUS B
XO3SIMCTBEHHOH NEATEIIHLHOCTH JTIOAEH
MOPGOPYHKITHOHATBHBIX YSPT OPraHU3aIlUU PaCTCHUI
U )KUBOTHBIX NIPH CO3/IaHUH COBEPIIEHHBIX
TEXHUYECKHUX CUCTEM U YCTPOWCTB 110 aHAJIIOTUH C
JKUBBIMHU CHCTEMaMH. 3HAKOMCTBO C TPyOUYaThIMU
CTPYKTYpaMH B KUBOH IIPUPOJIE M TEXHUKE,
a’POIMHAMUYECKUMU U THJIPOAMHAMHYECKUMHU
YCTpOICTBaMH B KMBOM NPUPOJE U TEXHUKE. Y MEHUE
CTPOUTH MOJAENH CKJIA[9aTON CTPYKTYPHI,
HCTIOJNIb3YEMBbIE B CTPOUTEIIBCTBE.

-OIICHKA BBITTOJITHEHUS
3aJaHusl MPAaKTHIECKOTO
3aHSATHS;

-ompoc (TpyImnoBoii,
(pOoHTANTBHBIH,
WH/IIBHYaJIbHBIH,
MUCHMEHHBIN)

-OLICHKA CaMOCTOSTEILHOM
paboTHI B pa3IMIHbIX
¢dopmax.

-OIIeHKa KOHTPOJIbHOM
paboTsr,
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