PaGouas mporpamma y4eOHOW aucuuiuiiHbl buoxumusi pazpaboTaHa Ha OCHOBE
OPUMEPHON MporpaMMbl y4eOHbIX aucuuiuiuH «buonmorus» u «Xumus» OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl CPETHETO OOIIero oOpa3oBaHMs, 0JOOPEHHON peleHueM
dbenepanbHOTO  Y4eOHO-METOMUYECKOTO OOBEAMHEHHUS IO 00meMy 00pa30BaHUIO
(mpotokonm ot 28 wmrons 2016 1. Ne 2/16-3), moctym cBOOOAHBIA 10 ajapecy
http://fgosreestr.ru/.

Opranmzanus-pazpadotunk: 'BIIOY MO «CepnyXoBCKHii KOJLTETK»

Pazpabotuuku:



COJEP)KAHUE

ITOACHUTEJIBHASM ATIHMCKA ...ttt e e 4
1 OBIIIAS XAPAKTEPMCTUKA PABOYEM ITPOI' PAMMBI VUEBHOI

JIACTITIIIHDBLL ...ttt et e e e 5
1.1 Ob6nactb NPUMEHEHUS PAOOUCH TIPOTPAMMBDBL.......cceeurreeernrreeeenrreeeannrreeeanreeeeeeeesnnnnnsens 6

1.2 MecTo y4eOHOM AUCIUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHON MpOrpaMMbl CPETHETO
npodeccroHanbHOr0 00pa30BaHUsl MOATOTOBKH KBATU(UIIMPOBAHHBIX Pab0YMX,

CITYIKATIITHIX - vt eeeeensevrreeaseansssseeessssnssssesesessnssssseesssssssssessesssssssssssensssssssessensnsssssssssssssssnssssnens 6
1.3. Llenb 1 maaHUpyeMble pe3yJIbTaThl OCBOCHUS TUCHUIITHHBL ....ccuvveeenereeniireeeenireeeeenns 6
2 CTPYKTYPA U COJAEPXXKAHUE YUYEBHOU JTUCLMIIIMHBL...........c.cooveeee. 8
2.1 O6beM yueOHOW MUCIUTUTAHBI i BUIBI BHE YICOHON PAOOTBL......ceevveeeevieeerieeeeenenneen. 8
2.2 Tematuyeckuil TiaH (OUHAS POPMA OOYUCHUS)...uvveeernerreeererreeeeerreeesnnnreeeeeesesnnnnnneees 9
2.3 CoaepkaHUE YUCOHOM JTUCHIUTIIIIHDBL. ......eeeeerreeerereeeesssreesanseessssseesesnnssneeeessssnnnnssnes 11
3 YCJIOBUS PEAJIN3ALIMN YUEBHOM JTUCIHUTIIIAHBL. ..o, 26
3.1 TpebGoBaHusl K MUHUMAJIbHOMY MaTE€PUAIbHO-TEXHUUECKOMY 00€CIIEUEHHIO. .......... 28
3.2. UHpOpMAITMOHHOE O0CCIICUCHHIE OOYUCHHS. ... vveeeeereeeeenrreeeeeirreeeeereeeeeeeeennnraneeeeens 29
3.3. Opranu3zaius 00pa30BaATEIBHOTO MPOIIECCA. .....uuuvrrrreeeererrrreeeeeserrreeeeeeaeesessassesennnnns 30
3.4. KagpoBoe obecrieueHrne 00pa30BATEITBHOTO MTPOIIECCA. .. uvveerrrreererreernreeensreeasneeennneess 30
4 KOHTPOJIb U OIIEHKA PE3VJIbTATOB OCBOEHU S YUEEHOM

JIACTIATIIIHBL. ...c...ooiiiiiiiieeee ettt sttt 31
5. BO3MOXHOCTH UCIIOJIbB3OBAHUA [TPOI' PAMMBI B IPYTUX OIL............ 35



HOACHHUTEJIBHAA 3AIINCKA

Pabouas nporpamMma y4yeOHOW IUCUMIUIMHBI buoxummus paszpaboTaHa Ha OCHOBE
OpUMEPHOM MporpaMMbl y4deOHbIX aucUMIUIMH «buonorus» u «Xumus» OCHOBHOM
00pa3oBaTeILHON MPOTPpaMMBbl CPEIHETO 00IIero 0Opa3oBaHUsl, OJI0OPEHHON pelIeHuEM
dbenepanbHOTO  Yu4eOHO-METOAMYECKOTO0 OOBEIUHEHUST 10 00meMy oOpa30oBaHUIO
(mporokon ot 28 wuroHs 2016 1. Ne 2/16-3), nmoctynm CcBOOOJHBIM TIO aapecy
http://fgosreestr.ru/, W mpeaHasHayeHa IS pealu3allid TPEeOOBAaHUM K pe3yibTaTaM
ocBoeHusa uzydaemoil maucuuiuimHel o ®I'OC CIIO. Ilporpamma mnpenHa3HaueHa AJis
paciiupeHust SpYJULUH CTYJIEHTOB, PAaCCMOTPEHUS OHMOJOTMYECKHX MOHATUH M 0OIeHn
XUMHH, XUMHUYECKOT0 SKCIIEPUMEHTA, TPUEMOB IPaMOTHOI0, O€30MMaCHOTO UCIIOIb30BaHUS
XUMHUYECKUX BEIIECTB U MATEPUAJIOB, TPUMEHSIEMBIX B OBITY, B CEITbCKOM XO3SIIICTBE M HA
IPOU3BOJICTBE.

VyeOnas nucuuniauHa «buoxumus» u3ydaercs B paszzesie 001eoOpa3oBaTebHbIX
JUCLUIUINH, OCHOBHBIMM 33Jja4aMH KOTOPOU SIBJISIFOTCS:

- (hpopmupoBaHue y 00y4arolMXCsi OCHOBHBIX MOHSTHI, 3aKOHOB U TEOPUNA XUMUU;
OBJIAJICHUE YMEHUSIMHM HAOMIOAATh XMMHYECKHE SIBJIICHUS, MPOBOAUTh XHUMHUYECKUH
AKCIIEPUMEHT;

- TIOHMMAaHWE B3aMMOCBA3€H H B3aMMO3aBUCUMOCTEH €CTECTBEHHBIX HayK
(Ouonmoru W XUMHM), HMX BIUSHHE Ha OKPYKAIOIIYI0 Cpely, SKOHOMHYECKYIO,
TEXHOJOTUYECKYI0, COUUATBHYIO U 3TUYECKYIO CPEPBI AESITEIbHOCTH YEIOBEKA,;

- HCIOJIb30BAHKME 3HAHUI O COBPEMEHHOM €CTECTBEHHOHAyYHOW KApTUHE MHUpA B
o0pa3oBarenbHON U MPOPECCHOHATBHOMN IE€ATEbHOCTH; BO3MOKHOCTH MH(OPMAIMOHHON
cpeapl sl o0ecriedeHus: MPOAYKTUBHOTO CaMOOOpa30BaHMUS;

- CHOCOOHOCTH HCIOJB30BaTh MPUOOPETEHHBIE 3HAHUSL U YMEHUS B MPAKTHUUECKOU
NESTENBHOCTU U MOBCETHEBHOM KU3HU VISl COOJIIOICHUSI Mep TPO(PHUIAKTUKN OTPaBIICHUM,
BUPYCHBIX M JApPYyrux 3a00JeBaHUM, CTPECCOB, BPEIHBIX MPUBBIYEK (KypeHUs,
QJIIKOTOJIM3Ma, HAPKOMAaHUM); TIPABUII TTOBEJICHUS B IPUPOTHOM Cpe/ie;

- OKa3aHWE TMEepBOM TIOMOIIM MPU TPABMATHYECKUX, MPOCTYIAHBIX H JIPYTHUX
3a00JIeBaHUSAX, OTPABJICHUSIX MMHUIIEBHIMU MTPOTyKTaMU. XUMUYECKUMHU BEIIECTBAMU;

- OBJIQJICHHE YMCHHUSMHU TMPOU3BOJIUTH PACUYEThl HA OCHOBE XUMHUYECKUX (opmyl
BEILIECTB M YPABHCHUN XUMHUECKUX PEAKIIUM;

- U3yYEHHE METO/I0B MPEANPOEKTHOIO aHAIN3a, TPOEKTHBIX UCCIIET0BAHNM,

- (opMupOBaHUE HABbIKA PAOOTHI C Y4EOHO-METOAMYECKON U HAYYHOU JTUTEPATY PO
1o Ipo0IeMaTHUKe Kypca.

JI1st my4iiero ycBoeHus MaTepHualia U3J10KEHNUE €ro MPOU3BOAUTCS C TPUMEHEHUEM
TEXHUYECKUX U ayINOBU3YAIbHBIX CPEJICTB O0yUEHHSI.

Kpyr ocHoBHBIX mnpoOjem Kypca. B mpouecce wuzyueHuss OHOXUMHUU Yy
oOydJaronuxcst pa3BUBAIOTCA IO3HABATEIbHbIE HWHTEPEChl U  HMHTEIUIEKTyaJIbHbIE
CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOATENLHOM MPUOOPETEHUS 3HAHUU MO XMUMHH U
OMOJIOTUH B COOTBETCTBUM C BO3ZHUKAIOIIUMHU >KM3HEHHBIMU MTPOOIeMaMu, BOCITUTHIBAETCS
OepekHOe OTHONIEHUS K MPUPO/JIe, TOHUMaHUE 3J0pOBOT0 00pa3a kM3HU, HEOOXOIMMOCTH
IpeaynpekIeHUs SBICHUM, HAHOCSAIIUX BPE/l 3I0POBbIO M OKpYXKaloLIeH cpeie.

Jnst noctiwkeHus 3¢GGEKTUBHBIX pPe3yJbTaTOB OO0Y4YEHHUs CIEIyeT HCIIOJIb30BaTh
paznuyHbie GOpMBI pabOTHI B 3aBUCUMOCTH OT KOHKPETHBIX yCIOBUH.

1. TECHBIN KOHTAKT C MpenojaBaTeIsIMU ClICUATbHBIX JUCIUIUINH;

2. CHUCTEMHBIM KOHTPOJIb 32 PabOTOM;



3. BbIOOpOYHAs MpOBEpKa KOHCIEKTOB JIEKUMH U BBISBICHUS BOIPOCOB,
HaunboJiee TPyAHO yCBaUBA€MbIX CTYAECHTaMU;

4. YepeOBaHUE JIEKIMM C NPAKTUYECKUMH 3aHATHAMM 110  paszeliaM,
3aBEPIIAEMBIM B JIEKIIHOHHOM KypCe.

KOHTpOsb 32 YT€HHEM TEKCTOB OCYLIECTBISETCS 4YEpEe3 CUCTEMY KOJUIOKBUYMOB,
KOHTPOJIbHBIX Pa0OT U APYTUX BUAOB OTUYETHOCTH.

Hactosmas nporpamma ompezenseT o0beM U COJAEp)KaHWE 3HAHUN, HABBIKOB H
y4eOHO-BOCIIUTATENbHBIX 3a7a4 npeameTa. [Ipu 3Tom 3a megaroroM coxpassieTcsl MpaBo
TBOPUYECKOW OpraHU3allid MaTepualia: IEPECTAHOBKU OTAEJIbHBIX TEM, BBIOOP TECTOBBIX U
MPAKTUYECKUX 3aJaHUMN.

Kypc nmpeamera «buoxumusi» paccuutan Ha oobem 140 yacoB, B ToM uucie 96
4acoB — JICKIIMOHHbIE 3aHATHsS, 44 yaca — jabopaTOpHble W MPAKTHYECKUE 3aHSITHS.
BapuatuBHas yacTh 110 JaHHON AUCLUUIUIMHE HE IPEyCMOTPEHA.

[IpomMexyTouHas aTTecTalus OCyLIECTBIAETCS B BUJE AU PpepeHIupOBaHHOTO
3auera B celbMOM cemecTpe. KOHTpoJIb yCBOEHUS AUCIUIUIMHBI PEKOMEHAYETCS
IPOBOJUTH C MPUMEHEHUEM PA3IUYHBIX (POPM TEKYIIETO KOHTPOJIS: ONPOCHI,
TECTUPOBaHUE, KOHTPOJIbHBIE Pa0OThI, CAMOCTOSATENbHBIE Pa0OThI, MPE3EHTAIIMH U T.II.



1 OBIIASI XAPAKTEPUCTUKA PABOYEN IPOIPAMMbI YUEBHOI
JUCLUTIJINHBI

1.1 Ob6saacTs npuMeHeHHUs padoyeil MPOrpamMMbl

PaGouass mnporpamma y4eOHOW JUCHUIUIMHBI SIBISETCS YacThiO OCHOBHOM
obOpazoBaTtenpbHON mporpamMmbl B cootBeTcTBUM ¢ PI'OC CIIO mo mpodeccun Mecto
yu4eOHOW TUCHUIUIMHBI B  CTPYKType 00pa3oBaTENbHON MPOrpaMMbl  CPETHETO
npodeccuoHaIbHOTO  00pa30BaHUA  MOATOTOBKH  KBaIM(UIMPOBAHHBIX  paboOyuX,
cinyxamux:09.01.03 Mactep no 06padotke 1udpoBoii HHGpOpMAITUU

yueOHasg aucHuIuinHa «bHOXUMHUS) OTHOCUTCS K 0011€00pa30BaTeIbHOMY LUKITY
OCHOBHOM MPOTPaMMBbl U UMEET MPAKTUKO-OPHUEHTHPOBAHHYIO HAIIPABIECHHOCTb.

1.3. leab 1 ni1aHupyemMble pe3yJabTAThbl 0CBOCHUSI AHCHUILIMHBI:

[leab: OCBOEHHME TEOPETUYECKHX 3HAHWW B 00JIaCTU OMOXUMUU; NPUOOpETEHHE
YMEHUN NPUMEHATh 3TH 3HAHUS B MPOPECCHOHATBHOM JAESITENIBHOCTH W B KU3HU;
(opMHpoBaHUE HEOOXOIUMBIX KOMIETEHIUH.

B pe3ynbTaTe 0CBOCHHS IUCHUIUIMHBI O0YYAIOIHIICS TOMKEH YMETh:

- OLICHUBATh 3HAUUMOCTbh OMOXUMHUYECKUX 3HAHUN JJIs1 KaXKI0r0 YEJIOBEKa;

- OOBACHATP OOBEKTBI W TPOIECCHl  OKpYKaroIen NENCTBUTEIBHOCTH:
IIPUPOJHON, COUHMAIBHOW, KYJIbTYPHOW, TEXHMYECKOM CpEIpl, — HCIOJIb3YS I 3TOrO
OMOXMMUYCCKHC 3HAHUS,

- HMCHOJB30BATh PA3JIMYHbIE MUCTOYHUKH IJIsl MOJYYEHHUS OMOJOTHYECKOW U
XUMUYECKON HH(POpMALMH, OIEHUTh €€ JIOCTOBEPHOCTh IS JOCTHXKEHHSI XOPOIIUX
pe3ynbTaToB B MpodeccuoHanbHOU cdepe;

- 1aBaTh KOJMYECTBEHHBIE OLIEHKU U MIPOBOAUTH PACUYETHI 10 XUMUYECKUM
(dopMysiaM U ypaBHEHUSIM; TAK)KE PEIlIaTh TeHETUUECKUE 3a1a4U;

- BJIQ/IETh IPABWJIAMHU TEXHUKU O€30MACHOCTH MPHU UCIOIb30BAaHUN XUMUYECKUX
BEILECTB;

- OIICHMBATh POJIb JOCTHXKCHUN XUMHH, TEHETUKH, CEJIEKIINH, OMOTEXHOJIOTHH B
PaKTHYECKOH eATEIbHOCTH YeJI0BEKa U B COOCTBEHHOM KU3HH;

- 00pabaTbIBaTh, OOBSICHIATH PE3YJbTAThl MMPOBEIEHHBIX OIMBITOB U JENaTh BHIBOJIBL,
TOTOBHOCTh U CIIOCOOHOCTh MPUMEHSITh METOABI MO3HAHUS MPU PELICHUH MPAKTUYECKUX
3azay;

- JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJIb OMOJOTMYECKUX 3HAHWUNA B
MPAKTUYECKOHN JNEATENBHOCTH JIIOJIEH, B Pa3BUTUN COBPEMEHHBIX TEXHOJIOIUH; ONPENesiTh
KUBbIE OOBEKTHI B MPUPOJE; MPOBOAUTH HAOJIOJEHUS 32 SKOCHCTEMAMH C LIENbI0 HX
OIMCAHMS U BBISBJIICHHS €CTECTBEHHBIX U aHTPOIIOT€HHBIX U3MECHECHHM.

B pesynbrate 0cCBOCHUS TUCHUILIMHBI 00YUYarOIIUICS TOJDKEH 3HATD:

-OCHOBOTIOJIAraloNue OMOJOTUYECKUE U XUMUYECKUE TTOHSITHS, TEOPUH, 3aKOHBI U
3aKOHOMEPHOCTH; YBEPEHHO IMOJIb30BATHCS TEPMUHOJIOTHEN U CUMBOJIUKOMT;

- OCHOBHbIE METOJbl HAy4YHOTO TIO3HAHMS, HCIOJb3yeMble B OHOXMMHH:
HaOII0JICHNE, ONUCAHUE, U3MEPEHUE, IKCTIEPUMEHT.



-npaBuyia 0€30MaCHOrO HCMOJb30BAHMS BEIIECTB M MaTepUalioB B OBITY, Ha
IIPOM3BOACTBE M B CEIBCKOM XO3SMCTBE, JUI PELICHUs NPAaKTUYECKUX 3a1ad B
IIOBCEAHEBHOM JKU3HM, Ui IPEAYIPEKICHUS SBICHUM, HAHOCAIIMX BpEd 3J0pPOBBIO

YEJI0OBEKAa U OKPYIKAIOLIEH Cpee.

B PE3YyJIbTAaTC OCBOCHUA NUCHUIIINHBI O6yan0HleICH OCBanBacT 3JICMCHTDBI 06HII/IX

1 Ipo(hecCHOHATBHBIX KOMITETEHIINN:

2 CTPYKTYPA Y COJIEP)KAHUE YYEBHOM JUCIUILINHBI

2.1 O0bem y4eOHOI JTUCUMIVIMHBI U BU/bI BHE Y4e0HOI padoThl

Buj yue6Hoii paboThl

Oobvem uacoe

MaxkcumasibHasi yueOHasi HAarpy3Ka (Bcero) 226
O0s13aTesIbHasi Ay TUTOPHAs YueOHass Harpy3Ka (Bcero) 150
B TOM YHUCJIE:

1a0opaTopHble pabOThI 60

KOHTPOJIbHbIE pabOThI

KypcoBas pabota (mpoekt) (eciu npedycmompero) -
IIpumepHbIe 3a1aHUsA JOMALIHel padoThl 00y4aOIINXCS 76

B TOM YHCIJIC:

e cocmasgneHue ONOPHO20 KOHCNEeKma,

BbINOIHEHUE UCCTe008AMENbCKOL NPOEKMHOU pabomul,

n0020MosKa coodwenull u peghepamos;

CpasHUmMenbHbll anaiuz mamepuana uz Mnmepuema u opyeux pecypcos;

uccne008amenbCKou 1umepamypol;
®  GbINOJHEHUEe PA3HOYPOBHEBLIX 3A0AHUIL: PelleHue 3a0al, YPAeHeHUll,
3anuUch Yyenouek peakyutl, cCoCmasieHue U30Mepo8 OPeaHULecKUx eujecmes

npopabomka  KOHCNeKmo8  3aHAmMuUll,  Y4eOHOU U  HAYYHO -

[TpomexxyTounast arrectanus B hopme oughghepenyuposannozo 3auema




2.2 TemaTuueckuii mian (ounas ¢popma

00y4eHu) Buoxumust
KoJsim4yecTBO ayANTOPHBIX 4YacoB

CamocrosiTe/IbH U3 HUX
HaumeHoBaHue pa3ieioB U TeM as yueOHasi JabopaTopHbie

pabora BCEro TeopeTH4YecKHne "

NpaKTHYeCKue
3aHATHA

Beenenue 2 2
1 O0mas u Heopranu4veckasi XuMusi
1.1 OCHOBHBbIE MOHATHS U 3aKOHbI 3 6 6
1.2 Ilepnonnueckuii 3akoH u [lepuonuueckas cucreMa XuMHUYeCKUX 31nemMeHToB J1.11. 3 ] 4 4
MenzeneeBa 1 CTpOEHUE aTOMa
1.3 Crpoenue BeniecTa 3 8 6 2
1.4 Boxa. PacTBOpBI. DNEKTpOIUTHYECKAS TUCCOLIMAIUS 3 6 4 2
1.5 Knaccudukanus HeOpraHM4eCKUX COSMHEHUI U UX CBOMCTBA 3 8 4 4
1.6 Xumuueckue peakiuu 3 8 6 2
1.7 Metasibl 1 HEMeTalIbl 3 8 4 4
2 Opranuyeckasi XuMusi 44 30 14
2.1 OcHOBHBIE MOHATHUSI OPIrAHUYECKON XUMUU U TEOPHUsl CTPOEHUSI OPTaHUYECKUX 3 6 6 )
COEMHEHUH
2.2 YrneBoopoabl U UX NPUPOJHbIE HCTOUYHUKU 3 10 6 4
2.3 Kucnopoacoaepxaiiie opraHu4ecKue COeTMHEHUS 4 12 6 6
2.4. AzoTcoaeprkainiie opraHudeckue coequHeHus. [lomumepsr 3 10 6 4
2.5 XuMusl 1 )KU3Hb 3 6 6 -
3. buoJiorus 44 28 18
3.1 Y4eHue o KjIeTKe 8 6 2
Tema 3.1.1 Knetka — oCHOBHasi CTPYKTYpHO-(DyHKIIMOHAJIbHAS €IMHULIA BCEX >KUBBIX 3 6 4 )
OpraHU3MOB
Tema3.1.2 Ctpoenne u PyHKIIUH XPOMOCOM 4 2 2 -
3.2 Opranusm. PazMHoKeHHe M MHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB 6 4 2
Tewma 3.2.1 Opranusm - equHOE 1eJI0e 3 6 2 4
Tema 3.2.2 nauBuayanbHOE pa3sBUTHE OPraHU3Ma 3 2 2 -
3.3 OCHOBBI TeHETHKH H CeJIeKIHMHU 12 6 6
Tema 3.3.1 I'eneTrka — HayKa 0 3aKOHOMEPHOCTSIX HACJIEACTBEHHOCTH M U3MEHUYUBOCTH 3 10 2 6
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OpraHnu3MOB

Tema 3.3.2 OCHOBBI CEIEKIINA

3.4 [IpoucxoxaeHue U Ppa3BUTHE )KU3HU HA 3emJie.
JBOJIOINOHHOE YYCHHUE

3.5 [IpoucxoxaeHune 4ej0BeKa

3.6 OcHoBbI DKoJg0rNN. BoHuka

HUTorosoe 3ansiTue (3a4er)

Hrtoro

(98]

AN NN

NSRRI & [N



2.3 Conep:kanue y4eOHOM TUCHMIIJIMHBI

buoxumust
OcBae | YposeHn
HaumenoBanu Mble b
e pa3iesioB H Coaep:xxanue yueOHOro MaTepuaJia, JJadopaTtopHbie padoThl M NPAKTHYECKHE 3aHATHS, Oobem 3JIEMEH | OCBOEH
TeM caMoCTOsiTeIbHAsI padoTa o0y4alomuxcs, KypcoBasi padora (IpoeKT) (eciu npedycmompensl 4acoB TBI us
KOMIIeTe
HUMH
1 2 3 4 5
Coaeprxanue y4e0HOro MmaTepuaJia
BBenenue buoumus kak Hayka. 1
Uto uzyyaeT Xumusi 1 OUOJIOTHSI.
CamocrosiTesibHas padora
ITpopaboTaTh KOHCIIEKT, BEIYYUTH OIMPEICICHUS
Pasnen 1 O0mas 1 Heopranu4eckasi XUuMust
Tema 1.1 Cojaeprxanue y4eOHOIro MaTepuaJia
OcHoBHBIE O0beM ayIMTOPHON HAIPY3KH
NOHSATHUS U 1.1.1 OcHoBHBIe NOHATHSA XUMHH. BemectBo. AtoM. Monekyna. XUMUYECKUH 3JIEMEHT. AJUIOTPOIUS. OK.1 2
3aKkoHbI xXuMuM | [IpocThie u cioxxHbie BeniecTBa. KauecTBEHHBIN U KOJMYECTBEHHBIM COCTaB BEIIECTB. XMMUUYECKUE 3HAKU U OK.2
¢dbopmynbl. OTHOCHTENTBFHBIE AaTOMHAS U MOJIEKYJIsipHasi Macchl. KonnyecTBo BemecTBa
2
1.1.2 OcHoBHbIE 3aKOHBI XUMHH. CTEXUOMETPHUSI. 3AaKOH COXPAHEHUSI MAacChl BEIIECTB. 3aKOH MOCTOSHCTBA OK.2 2
COCTaBa BELIECTB MOJICKYJIIPHOM CTPYKTYphl. 3aKOH ABOTaipo M CIEJACTBUA UX Hero. PacueTHbie 3a1aun Ha
HaXO0XJIEHUE OTHOCUTEIFHON MOJIEKYJIIPHON Macchl, OINpe/ieJIeHHe MacCOBOM JJOJTU XUMUYECKUX PJIEMEHTOB
B CJIO’KHOM BEIIIECTBE
IIpumepHbIe 3a1aHUA JOMALIHEH Pad0oThHI 00y4alOIIMXCS NP U3y4eHun Tembl 1.1
. [TpopaboTKka KOHCIIEKTOB ¥ JIUTEPATYPHBIX UCTOYHUKOB TyaBa 1. §1, 2 [3]
. Brrunciienre MoJieKkysipHO MacChl BEUIECTBa 1Mo (GopMyiam
o [Tpopa®oTka KOHCTIEKTOB, BEIYYUTh OCHOBHBIE 3aKOHBI XUMUU
Tema 1.2 Conep:kanue y4e0HOIro MaTepuasa
Iepuoauueckn | O0bLeM ayIHTOPHOI HATPY3KH
W 3AKOH U 1.2.1 Ilepuoaguueckuii 3axon JI.U. MenneneeBa. Otkpoitue [[.1. MenneneeBsim Ilepuoguyeckoro OK.1 2
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OcBae | Yposen
HaumenoBanu Mble b
€ pa3esioB H Conep:xxanue yueOHOro MaTepuaJia, JadopaTtopHbie padoThl M NPAKTHYECKHE 3aHATHS, Oobem 3JIEMEH | OCBOCH
TeM caMoCTOsiTeIbHAsI padoTa o0y4alomuxcs, KypcoBasi padora (IpoeKT) (eciu npedycmompensl 4acoB TBI s
KoMIIeTe
HIUH
IMepuoauuecka | 3akoHa. [lepuoauyecknii 3akoH B popmynuposke [.11. Menneneesa. OK.6
sl cucTeMa [Teproanueckas Tabiuia XUMUYECKUX 3JIEMEHTOB — rpaduueckoe oToOpakeHrne NepUoAMYECKOro 3aK0Ha.
XHUMHYECKHX CTpyKTypa MepruoIudecKoil TabIuIlbl: TEPHOIbI (Malibie U OOJBINNE), TPYIILI (TJIABHAS U TOOOYHAS).
7JIeMEHTOB 1.2.2 Ctpoenune atroma u nepuoanyeckuii 3axkon /I.U. MenneneeBa. AToM — ciokHast yactuua. SAapo OK 4 2
A.N. (IpOTOHBI M HEUTPOHBI) U AEKTPOHHAST 0Oosouka. M3oTonbl. CTpoeHne 37EeKTPOHHBIX 000J0YEK aTOMOB
MenpeseeBa 1 | 2IEMEHTOB MallbIX Mepuoa0B. OCOOEHHOCTH CTPOEHUS JJIEKTPOHHBIX OOO0JI0YEK AaTOMOB JJIEMEHTOB
cTpoeHue OO0JBIINX TIEPUOIOB (TIEpeXOIHBIX 31eMeHTOB). [loHsTHE 00 OpOUTANX. S5-, p- M d-OpOuTamN. DIEKTPOHHbIE
aToma KOH(UTYpaIi aTOMOB XUMHYECKHUX AJIEMEHTOB.
CoBpemeHHass (OpMYJMpPOBKa MNEPUOAMYECKOTO 3aKOHA. 3HAUYEHHWE [EPUOJUYECKOrO0 3aKoHa U
MEPUOIUYECKON CUCTEMBbI XUMHUYECKUX 37eMeHToB (.M. MenzaeneeBa sl pa3BUTHS HAYKHM U MOHUMAaHUS
XMMHUYECKON KapTHHbI MUpa
IIpakTnyeckas padora
1.2.2.1 MogenupoBanue nocrpoenus [leproauueckoit TabaUIbl XMMUYECKUX 3JIEMEHTOB.
XapakTepucTHUKa 3JIEMEHTOB 1o neproandeckoit cucreme J.1M.Menneneesa
IIpumepHbIe 3a1aHusA JoMalIHell padoThl 00y4alOIMXCH NPH U3yYeHHH TeMbl 1.2
. OmnpeneneHne IeMEHTOB 10 AJIEKTPOHHBIM KOHPUTYpALUIM
. CocraBneHue XapakTEPUCTUKH JIEMEHTOB M0 IIJIaHy
. Brinonnenue 3ananuii ¢.46 3ananus 6, 7, 9 (mucem.) [3]
Tema 1.3 Coaep:xanue yueOHOro Marepuasia
Crpoenne O0bem ayiMTOPHOH HAIrPY3KH
BellecTBa 1.3.1 MonHnas xumu4eckas cBsi3b. MIoHHbIE KpucTaIMUecKue pemieTki. CBONCTBA BEIIECTB C HOHHBIM OK.1 2
TUIIOM KPUCTAJJINYECKON PEILETKH. OK.6
KoBanentHas xumuueckast CBsi3b. MexaHn3m oOpa30BaHUs KOBAJICHTHOM CBs3U (OOMEHHBIN U JJOHOPHO-
aKLENTOpHBIN). MeTayuinyeckas CBsA3b. ArperaTHble COCTOSIHMSI BEILIECTB ¥ BOJIOPO/IHAS CBS3b.
1.3.2 Yucrsie BemecTBa U cMecu. [louaTre o cmecu BemecTB. [ OMOreHHbIE U TE€TEPOre€HHbIE CMECH. OK.1 2
CocTtaB cMmeceli: 00beMHasi 1 MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MacCoBasi I0JIsI IpUMecei OK.6
1.3.3 IucnepcHbie cucremsl. [lonstue o nucnepcHoii cucreme. JlucnepcHas aza u AucriepcUOHHas OK.1 2
cpena. Knaccudukanms nucnepcHbix cucteM. [ToHSATHE 0 KOIJIOUIHBIX CHCTEMaxX OK .4
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HaumenoBanun
€ pa3esioB H
TeM

Coaeprxanue yueOHOro MaTepuasa, 1a00paTopHbie padoThl M NPAKTHYCCKHE 3AHATHSA,
caMoCTOsiTeIbHAsI padoTa o0y4alomuxcs, KypcoBasi padora (IpoeKT) (eciu npedycmompensl

Oo0Bem
4acoB

OcBae
MbI€
3JIeMeH
ThbI
KOMIIETE
HIUH

YpoBen
b
OCBOEH
usi

OK.,9

JlabopaTtopHblie pa6oThI

1.3.3.1 IlpuroroBienue cycrneH3nu kapOoHara Kajablus B Boje. [lonyueHune sMynbcuy MOTOPHOTO Maciia.
O3HaKOMJIEHHE CO CBOWCTBAMU JAHUCIIEPCHBIX CUCTEM

IIpumepHbIe 3a1aHUsA JoMAalIHell pa0oThl 00y4alOIIUXCHA NPH U3y4eHHH Tembl 1.3

o BripanBanue kprucraiia B JOMalIHUX ycnoBusix. MccnenoBanue oopMuTh IPOU3BOIHHO.
o [TonroroBka pedeparon no teme «[loHsTHE 0 XUMUYECKON TEXHOJIOTHU, OMOTEXHOJIOTHH U
HaHOTEXHOJIOTUM»

. CocraBnenue koHcrekTa ctp. 78[1]

Tema 1.4
Boaa,
pacTBoOpHI,
3JIEKTPOJIUTHY
eckasi
JUCCOIHAIHS

Coaep:xxanue yueOHOro MaTepuasa

O0beM ayIMTOPHON HATrPy3KH

1.4.1 Boaa. PactBopsl. PacTBopenne. Bona kak pactBopurens. PactBopumocTs BemecTs. HachleHHsle,
HEHACBIIICHHBIC, NIEPECHIIIEHHBIE PACTBOPBI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B, KUJAKOCTEW M TBEPABIX
BEIIECTB OT Pa3IMYHBIX (PAKTOPOB.

MaccoBas [10J11 paCTBOPEHHOI0 BeuiecTBa. MolsipHas KOHIEHTpanus

OK.1
OK.9

1.4.2 DiaekTpoauTHUYECKAsi JMCCONMANUS. OJEKTPOJIUTHI M HEDJIEKTPOJMUTHI. DIEKTPOIUTHYECKAS
quccoryanus. MeXaHU3Mbl AJIEKTPOJUTHYCCKON TUCCOIUAIIMN I BEHIECTB C PA3IUYHBIMH THUTIAMU
XUMUYECKOH CBSA3U. [ MapaTHpOBaHHbIEC U HETHIPATUPOBAHHBIE HOHBI. CTENEHb ANEKTPOIUTHUECKOM
nuccoranu. CwibHBIE M cia0bie JeKTpONHUThl. OCHOBHBIE TOJIOKEHHUS TEOPHH DJICKTPOJIUTHUYECKON
nucconuani. KuciaoTel, OCHOBaHMS M COJIM KaK AJICKTPOJIUTHI

OK.1
OK.4

IIpakTHyeckas pabora

1.4.2.1 IlpuroroBieHue pacTBopa 3alaHHON KOHIIEHTPALUU

IIpumepHbIe 3a1aHNA JoMalIHell padoThl 00yYalOIIMXCsl TPU U3yYeHUH TeMbl 1.4

L4 Perienue 3aga4 Ha HaX0XJI€HHUE MaCCOBOM JIOJIM U MOJ'IHpHOfI KOHIOCHTpAUHU paCTBOPOB
L4 Pemenue 3a1a4 Ha HAXOXKACHUE MacCoOBOM JO0JIM 1 MOJ'IHpHOﬁ KOHOCHTPAaIHWHU paCTBOPOB

. [TpopaboTka nureparypHbIX HCTOUYHUKOB [3] ['naBa 5. §2 BeIMKMcaTh OCHOBHBIE MOJIOKEHUS TEOPUU
IEKTPOIUTUYECKOM TUCCOIMALIUU

Tema 1.5

Coaep:xanue yueOHOro MaTepuasa
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OcBae | Yposen
HaumenoBanu MBbIe b
€ pa3esioB H Conep:xxanue yueOHOro MaTepuaJia, JadopaTtopHbie padoThl M NPAKTHYECKHE 3aHATHS, Oobem 3JIEMEH | OCBOCH
TeM caMoCTOsiTeIbHAsI padoTa o0y4alomuxcs, KypcoBasi padora (IpoeKT) (eciu npedycmompensl 4acoB TBI s
KoMIIeTe
HIUH
Knaccupukan | O0bem ayIHTOPHO# HArpY3KH
usl 1.5.1 Kucaorel u ux cBoiicrBa. KuCIOTBI Kak 3JIEKTPOJUTHL, HMX Kilaccu(UKalMs IO pa3iIMuHbIM OK.1 2
HEOPraHMW4YecK | Mpu3HakaM. XHMHUYECKHUE CBOICTBA KHUCJIOT B CBETE€ TEOPUU DIIEKTPOJUTHYECKONH JUCCOLUALMU. OK.2
170.4 Oco0OeHHOCTH B3aUMOACHCTBHSI KOHLIEHTPUPOBAHHON CEPHOM U a30THOU KHUCIOT ¢ MeTayiaMu. OCHOBHbBIE [1K2.4
COEJIMHEHHIA M | CTIOCOOBI MOJTYYECHHUSI KUCIIOThI
HX CBOliCcTBa 1.5.2 OcHoBanus u ux cBoiictBa. OCHOBaHUSA KaK JIEKTPOJIUTHI, UX KIACCU(PUKALMS 110 pa3IUYHbIM OK.1 2
Npu3HaKaM. XMMHUYECKHE CBOMCTBA OCHOBAHUM B CBETE TEOPUM JIEKTPOJIUTHUECKON TUCCOLMALUU. OK.2
PaznoxeHne HepaCTBOPUMBIX B BOJie OCHOBaHMA. OCHOBHBIE CIIOCOOBI TOTYYEHHUS] OCHOBAHHIA.
1.5.3 Coun 1 ux cBoricrBa. Conn Kak 271eKTponuThl. COIu CpeHKe, KUCIIbIE U OCHOBHBIE. XMMUYECKH [IK 2.3 2
CBOMCTBA cOJIEH B CBETE TEOPUH JIEKTPOIUTHYECKO auccounanuu. CrocoOsl nomyueHus coneil. ['maponus
couen
1.5.4 Oxkcunasbl n ux cBoiictBa. ConeoOpasyromue 1 Hecoaeodpasyromue okcuabl. OCHOBHbIE, aM(pOTEpHBIE OK.1 2
Y KHCIIOTHBIE OKCHJIBI. 3aBUCUMOCTh XapaKTepa OKCHAa OT CTEMEHNU OKUCIEHHUsI 00pa3yoIIero ero MeTauia. OK.5

XHUMUYECKHE CBOKCTBA OKCHIOB. [losTydeHne okcuaoB

JlabopaTtopHblie pa6boThI

1.5.4.1 CaoiictBa kucnot. MicnpiTaHue pacTBOPOB KUCIOT MHAUKAaTOpaMu. B3anmoseiicTBie MeTamioB ¢
KHUCJIOTaMU. B3auMonelcTBie KUCIOT C OKCUIaMH METAIUIOB. B3auMoaeicTBHE KUCIIOT ¢ OCHOBAHUSMU.
B3auMoaeincTBue KUCIOT C COISIMU.

1.5.4.3 CgoiictBa menoueii. McnbiTanue pacTBOpoB Iiesiodeit nHanKaTopamMu. Bzaumoaeiictue memnoyeit ¢
cossiMu. Pa3iiokeHne HepacTBOPUMBIX OCHOBAHHIA

IIpumepHbIe 3a1aHUsA JOMAlIHel padoThl 00y4YaOIIMXCsl IPH U3yYeHUH TeMbl 1.5

o CocraBiienne cxeMbl «['eHeTHYeckas B3aMMOCBSI3b OCHOBHBIX KJIACCOB  HEOPTaHUYECKUX
coeTMHEeHH» (0OopMIIEHHE B BHIE CXEMBI)

. Brinonnenue ynpaxuenuit: [ 2] C.97-3ax.1,2, (mucbM.)

. Bremonnenne ynpaxkuenuit: [ 2] C.97-3an.3 (muceMm.)

L4 IloaroroBka ortdera

Tema 1.6

XumMuueckue

Conep:xaHue yueOHOro MaTepuasa

O0beM ayIMTOPHOM HAIPy3KH
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OcBae | Yposen
HaumenoBanu MBbIe b
€ pa3esioB H Conep:xxanue yueOHOro MaTepuaJia, JadopaTtopHbie padoThl M NPAKTHYECKHE 3aHATHS, Oobem 3JIEMEH | OCBOCH
TeM caMoCTOsiTeIbHAsI padoTa o0y4alomuxcs, KypcoBasi padora (IpoeKT) (eciu npedycmompensl 4acoB TBI s
KoMIIeTe
HIUH
peakunuu 1.6.1 Kiaccudukanuss XuMudeckux peakumii. Peakiinu coeuHeHNs, pa3ioKeHHs, 3aMelIeHHs], 0OMeHa. OK.2 2
Karanutnueckue peakuuu. O6paTtumbie 1 HEOOpAaTUMbIE peaKIUU. | OMOreHHbIE U F€TEPOTreHHbIE PEAKIIIH. OK 4
DK30TepMUYECKHE U SHAOTEpMHUUECKUE peakuy. TernaoBoil 3(h(hekT XUMUUECKUX peaKIvi.
TepMoxuMuyeckue ypaBHEHUS
1.6.3 CxopocTh xXuMH4YeCKHX peaknui. [[oHATHE 0 CKOPOCTH XMMHUYECKHUX PEaKIMH. 3aBUCUMOCTh OK.2 2
CKOPOCTH XUMHUYECKHX PEAKIUH OT pa3Iu4HbIX (PAKTOPOB: MPUPOIbI PEArUPYIOLINX BELIECTB, UX OK 4
KOHLEHTPALMH, TEMIIEPATypPbl, IOBEPXHOCTH COIIPUKOCHOBEHUS U MCIIOJIb30BAHMSI KaTAJIM3aTOPOB.
OOpaTumMocTb XMMHYecKHX peakuuii. O0paTumblie U HEOOpaTUMBbIE peakuu. XUMUYECKOE PAaBHOBECHE U
CHOCOOBI €r0 CMEIICHUS
1.6.2 OxKHMCINTENBbHO-BOCCTAHOBHTE/NbHbIe peaknuu. Crenenb  okuciaeHus. OKHCIUTENb U OK.2 2
BOCCTaHOBJICHUE. BocCTaHOBUTEND M OKHCIIEHHE. MeTo 1 3JIeKTPOHHOT0 OajlaHca JJIsi COCTaBICHUS OK 4
YPaBHEHUH OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil
JlabopaTtopHblie pa6oThI
1.6.3.1 Peakuus 3amMenieHus: MEIH KeJIE30M B paCTBOPE MEIHOTO Kyropoca
1.6.3.2 Peakuun, naymue ¢ 06pa3oBaHUEM OCaJIKa, Ta3a WIN BOJIBL.
1.6.3.3 3aBHCUMOCTb CKOPOCTH B3aMMOJAEHCTBUSI COJISIHON KUCIIOTHI ¢ METAJIIAMH OT X IPUPOJIBL.
3aBUCUMOCTbh CKOPOCTH B3aUMOJICHCTBHSI LINHKA C COJITHON KUCIIOTOHM OT € KOHLIEHTpaLH. 3aBUCUMOCTh
cKopocTH B3auMozeicTBus okcuna Meau(Il) ¢ cepHor KMCIIOTOM OT TeMIepaTyphl
IIpumepHBbIe 3a5aHUsA JOMALIHel padoThl 00y4YAOIMXCsl IPH H3yYeHHUH TeMbl 1.6
. BrinonHeHrEe MUChbMEHHO yrpaxHeHus cTp.97-3a1.4 [3]
. [TpopaboTka nutepatypHbix ucTouHHKOB [3] ['maBa 5. §1- BeimucaTh (haKTOpHI, BIUSIONINE HA
CKOPOCTh peaKIuii
o Odopmienue ordyera
Tema 1.7 Coaeprxanue y4e0HOro MmaTepuaJia
Metajuibl 1 O0beM ayINTOPHOM HATPY3KHU
HeMeTaJUIbI 1.7.1 Metaaiabl. OCOOEHHOCTH CTPOCHHS aTOMOB M KpHCTAIII0B. dH3ndeckre CBOKWCTBA METAIIIIOB. OK.1 2
Knaccupukamuss MeTalyioB 1O  pa3iU4YHBIM — MpHU3HAKaM. XHMHUYECKHE CBOWCTBA  METAJLIOB. OK.9
DNEeKTPOXUMHUYECKUN Psii HAIPSUKEHUN METAJUI0B. MeTaioTepMusl. 11K2.3
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OcBae | Yposen
HaumenoBanu MBbIe b
€ pa3esioB H Conep:xxanue yueOHOro MaTepuaJia, JadopaTtopHbie padoThl M NPAKTHYECKHE 3aHATHS, Oobem 3JIEMEH | OCBOCH
TeM caMoCTOsiTeIbHAsI padoTa o0y4alomuxcs, KypcoBasi padora (IpoeKT) (eciu npedycmompensl 4acoB TBI s
KoMIIeTe
HIUH

O6ume ciocoObl nosyyeHus MetamioB. [lonsarue o meramnypruu. [Tupomeramnyprus, THIAPOMETAIITYPIus 1

anekTpomerasuryprus. CrijaBbel YEpHBIE U IIBETHBIE.

1.7.2 Hemetasuibl. OcOO€HHOCTH CTpOeHHs aTOMOB. HemeTasisl — npocThie BemecTBa. 3aBUCUMOCTh [1IK2.4 2

CBOWCTB rajloreHoB OT UX noJyiokeHus B [lepnonnueckoii cucteme. OKUCIUTENbHBIE M BOCCTAHOBUTEIIBHBIC

CBOMCTBAa HEMETAJJIOB B 3aBUCUMOCTH OT UX MOJIOKEHMSI B PSAAY JIEKTPOOTPULIATEIBHOCTH

1.7.3 KonuTpoJsbHas padora Nel

JlabGopaTopHblie padoThI

1.7.2.1 Xummnueckue CBOMCTBa METANIOB

IIpakTnyeckue padoThl

1.7.2.2 Tlonyuenue, cobrpaHue U paclio3HAaBaHUE Ta30B.

Pemenne skcriepuMeHTaIbHBIX 3a7a4

IIpumepHbIe 3a1aHUA JOMALIHe padoThl 00y4YAaIOIIMXCsl IPH H3y4YeHHUH TeMbl 1.7

J Bremonnenue ynpaxknenuit 'nasa 7. ctp. 122-3ax. 8,9 [3]

o Bremonnenue ynpaxknenuit I'nasa 7. crp.153 3an. 3,14 3]

o IToaroroBka coobuienuit no reme «Kopposus MeTaioBy

Pazgen 2 Opranuyeckass Xumus

Tema2.1 Coaep:xanue yueOHOro Marepuasia
OcHoOBHBIE O0beM ayIMTOPHOM HArPY3KH
NOHATHS 2.1.1 IlpeameT oprannyeckoit xumuM. IIprpoaHbie, NCKYCCTBEHHBIE I CHHTETUYECKAE OPTaHUYECKHE OK.2 2
oprannyeckoi | BemecTBa. CpaBHEHHE OPraHUYECKHUX BELIECTB C HEOPraHUYECKUMHU. OK.4
XHMHH H BanentHOCTh. XMMHUECKOE CTPOCHHE KAK MOPSLOK COEIUHEHNUSI aTOMOB B MOJIEKYJIBI I10 BAJICHTHOCTH
Teopusi 2.1.2 Teopusi cTpoeHnsi opranndeckux coequHenuii A.M. BytiiepoBa. OCHOBHBIE [10JIOKEHUSI TEOPUU OK.9 2
CTPOCHMUA XMMHUYECKOro cTpoeHus. M3omepus u u3zomepbl. Xumuueckue GOpMysiabl U MOJENIM MOJIEKYNI B
OpraHMYeCKMX | OPraHUYeCKON XUMMH.
COeJUHEeHUI 2.1.3 Knaccudukauus peakuuii B opranudeckoii xumuu. Peakunu npucoenunenus (TUIpUPOBAHHUS, OK.4 2

raJIOTeHUPOBAHUs, TUAPOTAIOTEHUPOBAHUSA, THApaTanuu). Peakuum otmienieHus (AETHIPUPOBAHMS,

JETUpOrajJoreHupoBanus, Aeruapatanyn). Peakiuu 3amenienus. Peakuun nsoMepusanuu

2.1.4 Knaccuduxanus opranuyeckux BemectB. Kiaccudukanus BemecTs Mo CTpOSHUIO YIIEPOIHOTO OK.1 2
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OcBae | Yposen
HaumenoBanu MBbIe b
€ pa3esioB H Conep:xxanue yueOHOro MaTepuaJia, JadopaTtopHbie padoThl M NPAKTHYECKHE 3aHATHS, Oo0nem JIeMeH | OCBOeH
TeM caMoCTOsiTeIbHAsI padoTa o0y4alomuxcs, KypcoBasi padora (IpoeKT) (eciu npedycmompensl 4acoB TBI s
KoMIIeTe
HIUH
CKeJIeTa M HAJIMYMIO (QYHKIIMOHAIBHBIX rpyni. I'omonoru u romosiorusi. Hayana Homenknatypst [IUPAC OK.4
IIpumepHbIe 3a1aHusA JoOMalIHell padoThl 00y4YalOIINXCS IPU U3YYeHHH TeMbl 2.1
2.1.2.1 [IpopaboTKa KOHCIIEKTA, U3yUYE€HNE OCHOBHBIX MOJIOKEHUHN TEOPUU OPTaHUIECKON XUMUHU
2.1.1.3.1 CpaBHEeHME TUIIOB YPAaBHEHHMH peakUil B HEOPraHUYECKOW U OPraHUYECKON XUMUU
2.1.4.1 Boryuuts popMyJibl U Ha3BaHUS NPEJEIbHBIX YTIEBOJOPOIOB
Tema 2.2 Coaeprxanue y4e0HOIro MmarepuaJia
Yraesogopox | O0bem ayIHTOPHOI HATPY3KH
bl M UX 2.2.1 AnkaHbl. AJIKaHbl: TOMOJIOTUYECKUH PsAJl, K30MEPHUS U HOMEHKJIaTypa ajlkaHOB. XUMHUECKHE OK.1 2
NPHUPOJIHBIE CBOICTBa aJKaHOB (M€TaHa, 3TaHa): TOPEHUE, 3aMeIlleHUE, pasiokeHue, neruapupoBanue. [Ipumenenue OK 4
HCTOYHUKH QJIKAaHOB
2.2.2 AnkeHbl. DTUJIEH, €ro NoJy4yeHHe (JerHIpUpPOBaHUEM dTaHa, AETOJIMMEpU3aluell MOJIUATUIICHA). OK.1 2
I'oMonornueckuil psig, M30MEpUs, HOMEHKIATypa alKEHOB. XHMMHUYECKHE CBOMCTBA 3TUJIEHA: TOPEHMHE, OK.4
KauecTBEHHbIE peakiuu (obeclBeunBaHUE OPOMHOM BOJIbI M pacTBOpa MepMaHTraHaTa Kajus), THApaTalus,
nosmMepusanus. [IpumeneHne 3TuineHa Ha OCHOBE CBOWCTB.
2.2.3. Aakunbl. AnetiiieH. XUMHUYECKHUE CBOWCTBA alleTHIICHA: TOPEHUE, 00ecIiBeUnBaHUE OPOMHOM BO/IBI,
MIPUCOEANHEHUE XJIOPOBOAOpOJa M rujaparauus. [IpumeHeHMe aneTuieHa Ha OCHOBE CBOMCTB.
Me:xxkinaccoBasi U30Mepus € aJIKaIuEeHaMU.
2.2.4 Apenbl. ben3on. Xumuueckue cBoiicTBa 6€H301a: TOPEHUE, PEAKIIUU 3aMelleHHs (TaJOreHUPOBaHHe, OK.1 2
HuTpoBaHue). [Ipumenenne 6eH3051a Ha OCHOBE CBOWCTB. OK.3
2.2.5 IlpupoaHblie HCTOYHMKH YIJIeBOAOPOAOB. [IpupoaHslii ra3: cocTaB, IPUMEHEHHNE B KAUECTBE OK.2 2
TOILINBA. OK.7

Hed1s. CoctaB u nepepaborka Hedru. [leperonka Hegru. HedrenpoayKThl.

IIpakTyeckas padora

2251 O3HakoMIICHHE C KOJIEKIIMEH 00pa3iioB HE()TH U TPOTYKTOB ee mepepadoTku. O3HAKOMIICHHE C
KOJUIGKIIHEH KaydyKOB U 00pa3amMu H3AeIuil U3 Pe3nHbI.
2252 CocrapiieHME U30MEPOB OPraHUYECKUX BEIIECTB

IIpumepHbIe 3a1aHUsA JOMALIHe Pa00Thl 00y4AOIIUXCH IPH U3YYEHUH TeMbl 2.2
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OcBae | Yposen
HaumenoBanu MBbIe b
€ pa3esioB H Conep:xxanue yueOHOro MaTepuaJia, JadopaTtopHbie padoThl M NPAKTHYECKHE 3aHATHS, Oobem 3JIEMEH | OCBOCH
TeM caMoCTOsiTeIbHAsI padoTa o0y4alomuxcs, KypcoBasi padora (IpoeKT) (eciu npedycmompensl 4acoB TBI s
KoMIIeTe
HIMH
o Bbryunts opMyIbl 1 Ha3BaHUS MPENEIbHBIX YIIEBOAOPOI0B
J Pemenue 3aau Ha Haxox1eHHE (OPMYJITBI BEllecTBa
o CocraBieHre U30MEpOB ¥ TOMOJIOTOB Il OPTaHUYECKUX BELIECTB (YKa3bIBAIOTCS MPENOAaBaATENIEM )
J [ToaroroBka cooduienus «HedTs, poayKThl IepepaboTKI»
. [TpopaboTka KOHCIIEKTOB U JIUTEPATYPHBIX HCTOYHUKOB ['1aBa 2. §1-4 [3]
Tema 2.3 Copaeprxanue yueOHOTro MmaTepuaJia
Kucaopoacone | O0beM ayIHTOPHO# HATPY3KH
piKamue 2.3.1 Cnuprel. Ilonydyenue sTaHona Opo’KEHHEM TJIFOKO3bl M TUApaTalued STuieHa. [ uapokcuibHas OK.2 2
opranuyeckme | rpymnmna kak (yHkuunoHanpHas. [loHsATHE O mpeAenbHBIX OAHOATOMHBIX CNIHUPTaxX. XHMHUYECKUE CBOICTBa OK.6
coeMHEeHUs! 3TaHoja. AJIKOTOJIU3M, €ro NOCIEACTBHS U NIPEAYIPEKACHUE. OK.8
2.3.2 Aasbaeruasl. [lonstue 06 anpaerngax. Anbaeruisas rpynmna kak GyHkunoHansHas. @opmanbaerua u
€ro CBOMCTBA: OKUCJIEHHE B COOTBETCTBYIOIYIO KHUCIIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOLIUI CIUPT.
[TonydeHue anberu10B OKMCIEHUEM COOTBETCTBYIOIUX cUpTOB. [Iprmenenne popmanbaeruia Ha OCHOBE
€ro CBONCTB
2.3.3 KapOoHoBble kucjaorbl. [loHsiTHe 0 KapOOHOBBIX KHucioTax. KapOokcuibHas Tpymma Kak OK.1 2
¢yHKUMOHATIbHAA. ['OMOOTHUECKUI Psii TpeNieNbHBIX OJHOOCHOBHBIX KapOOHOBBIX kHciOT. Ilomydenue OK.8
KapOOHOBBIX KHCJIOT OKHCJIICHHEM albJeTH/I0OB. XUMHUYECKHE CBOMCTBA YKCYCHOM KHCJIOTBHI: OOIIHe T11IK2.4
CBOWCTBAa ¢ MUHEPAJIbHBIMU KUCIIOTaMU M peakius sTepudukanuu. [IpumeHeHne yKkCycHoO#M KHCIOThI Ha
OCHOBE CBOMCTB. BhICIIMe ®KUpPHBIE KUCIOTHI Ha IPUMEPE NATbMUTHHOBOM U CTEAPUHOBOM KHCIIOTHI
2.3.4 Cioxuble 3¢pupsbl U xupbl. [Tomyuenne cioxHbIX 23gpupoB peakuueit srepudukanuu. CroxxHbe OK.2
3¢upsl B IpUpo/ie, UX 3HaueHue. [IpruMenenne cioxHbIX 3(UPOB Ha OCHOBE CBOMCTB. 2
XKups! kak cinoxuble 3¢upsl. Knaccudukanus sxupoB. XMMHYECKHE CBOMCTBA KUPOB: THAPOIU3 U
TUJIPUPOBAHUE KUIKUX JKUPOB. [IpMeHeHne ®UpoB Ha OCHOBE CBOMCTB. MbLia
2.3.5 YraeBoabl. YTJIeBOAbI, MX KIAacCH(PHUKAIMA: MOHOCAaXapHuabl (TIIOKO3a, (QPYKTO3a), IHCAXapHUIbI OK.2 2
(caxapo3a) u moaucaxapuibl (Kpaxmai U IEJUII0JI03a). OK.8
I'moko3a — BEIIECTBO C JBOMCTBEHHOW (YHKIMEH — allbJeTHAOCIHUPT. XUMHUYECKHE CBOICTBA TIIIOKO3BIL: OK.9

OKHCJICHHE B TJIFOKOHOBYIO KHCJIOTY, BOCCTAaHOBJICHHE B COpOUT, cnupToBOe OposkeHue. [IpumeHeHue
[JIFOKO3BI Ha OCHOBE CBOICTB.
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MbI€
3JIeMeH
ThbI
KOMIIETE
HIUH

YpoBen
b
OCBOEH
usi

3HaueHUE yIJIEeBOJIOB B dKUBOM NPUPOAE U KU3HU uenoBeka. [loHATHe 0 peakusax NOJUKOHIEHCALUU U
TUIPOJIN3a Ha IPUMEPE B3aUMOIIPEBPALLEHUI: ITF0K03a —> M0JIMCaXapH/L

JlaGopaTopnas padora

2.3.1.1. XuMH4YecKre CBOMCTBA CIIUPTOB.

2.3.5.1 PactBopeHue rinunepruHa B Bojie U B3aumozeiicteue ¢ rugpokcugom meau(ll). 2.3.5.2 Cpoiicta
YKCYCHOM KHCIIOTBI, OOIIHME CO CBOMCTBAMH MUHEPAIBbHBIX KUCIIOT.

2.3.5.3 B3aumoeiicTBuUE TIIIOKO3bI U caxapo3bl ¢ ruapokcuaom mean(ll). Kauectsennas peakius Ha
Kpaxmai

IIpumepHbIe 3a1aHus JoMalIHel padoThl 00y4alOIMXCs PH U3YYEeHHH TeMbl 2.3

. Beimonnenue ynpaxuenuit [3] I'masa 3. c. 234-3an. 3, 4 c. 235 3ax. 8, 9, 10 (nuceMm.)

. Breimonaenne ynpaxuenuit [3] I'masa 3. c. 234-3ax. 3, 4 ¢. 235 3an. 8, 9, 10 (uceMm.)

o [TonroroBka mpoekToB 1m0 TeMaM: « Mbl1oBapeHuey, «3HaueHue yrieBoI0B B )KU3HH YEJIOBEKay,
«IIpaBriIbHOE MUTAHHUE YEIOBEKA»

Tema 2.4

A3oTcoaep:xa
ue
OpraHnvyeckKue
coeUHEeHUsI.
IHonumepsl

Coaep:xaHue yueOHOro MaTepuasa

O0bem ayiNTOPHOM HAIrPYy3KH

2.4.1 Amumnsbl. [Tonstue 06 amunax. AnudaTuyeckiue aMuHbl, UX KJIacCH(PHUKALXs U HOMEHKIIATypa.
AHMIMH, KaKk opraHndeckoe ocHoBaHue. [lonydenne annnnHa n3 HUTpoOeH3oa. [IpuMeHeHne aHuIHa Ha
OCHOBE CBOWCTB

OK.1

2.4.2 AMMHOKHCJI0THI. AMUHOKHCIIOTHI KaK aMm(pOoTepHble TU(YHKIIMOHATBHBIE OPTAaHNYECKUE COSTUHEHUSI.
XUMUYECKUE CBOKWCTBA AMHUHOKHUCIIOT. B3aUMOJEHCTBUE CO IIEJIIOYAaMH, KUCIOTAMU U APYr C APYroM
(peakuusa nonukoHaeHcanuu). [lenTunHas cBs3p M nonunentuabl. [IpuMeHeHne aMUHOKUCIOT Ha OCHOBE
CBOJCTB.

Beaxu. [lepBuuHnasi, BTOpUYHAsI, TPETUYHAS CTPYKTYpPhl OCIKOB. XMMHUUYECKHE CBONCTBA OEJIKOB: TOPEHHE,
JIeHATypalus, THIPOJIN3, IIBETHBIE peakiuu. buonornueckue HyHKIMN OEIKOB

OK.2
OK.4

2.4.3 Ilosmmmepsbl. benku u nmonucaxapuabl Kak OUOTIOIUMEPHI.
[Inactmaccel. [lonydeHne noaMmMepoB peakuyei MoJIuMepU3aliy U IMOIUMKOHACH CAU. TepMoIIacTu4HbIe
U TEPMOPEAKTHUBHBIE TUIacTMacchl. IIpencraBurenu miacTmace.

OK.7
K 2.3
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Bonokna, ux knaccudukanus. [lonyuenue BonokoH. OTAenbHbIC MPEICTABUTENIN XUMHUECKUX BOJOKOH
IIpakTnyeckas padora
2.4.2.1 PemeHue »HKCIEPUMEHTAIbHBIX 33Ja4 Ha WICHTU(QUKALMIO OPraHUYEeCKUX COEIUHEHMH.
Pacno3naBaHue miacTMacc U BOJIOKOH
JlabopaTropnasi pabora
2.4.2.2 PactBopenue 6enkoB B Boje. OOHapykeHHe OEIKOB B MOJIOKE M B MSICHOM OyJboHE. JleHaTyparms
pacTBopa 6enKa KypHHOTO SiIa CIIUPTOM, PACTBOPAMHU COJICH TSKEJIBIX METAJUIOB U MPU HATPEBAHUU
IIpumepHbIe 3a1aHuA JoMalIHeH pa0oTbl 00y4aKIIMXCH NPH U3yYeHUHU TeMbl 2.4
. Brimonnenue 3ananuit Pasnen 2. I'masa 4.ctp. 251-3an. 11,12 [3]
. [TonroroBka pedepatoB « [Tomumepsl, mIacTMacchl B OBITY»
. Pemenue 3aay Ha HAXOXACHUE MOJICKYIISIPHOU (pOPMYJIBI BEIIECTBA
Tema 2.5 Conep:xanue y4e0HOIro MaTepuasa
Xumus u
JKU3Hb
O0beM ayIMTOPHON HAIPY3KH
2.5.1 XumMus M OpPraHu3M 4ejoBeka. XMMHUYECKHe JJIEMEHTbl B OpPraHu3Me OK.1
yesoBeka. OpraHnyeckre W HeopraHumyeckue BemecTBa. OCHOBHBIE >KHU3HEHHO OK 4
HE0OXOUMBbIE COCTUHEHHs: O€NKH, YTIEBOJIbI, KHPbI, BUTAMUHBI. YTJIEBOIBl — [1K2.4
IJIABHBIM HCTOYHUK SHEPTUH Opranus3ma. Poib )KUpoB B opraHusMe. XOJIECTEPHUH U
€ro poiib B 37I0POBbE HeloBeKa. MuHepalbHbIE BEIIeCTBA B MPOAYKTaX MUTAHUS, MUIIEBbIE HOOABKU.
COanaHcupoBaHHOE MUTAHKE
2.5.2 Xumus B 0b1Ty. Boga. KauecTBo Boabl. Moromiye 1 YuCTAILME CPEACTBA. OK.1
[IpaBuna 6e30macHOM pabOTHI CO CPEACTBAMU OBITOBOM XUMUHU OK.8
[1K2.4

2.4.3 KonTpoJabHas paGora Ne2

IIpumepHbIe 3aJaHUA TOMALIHEH PAa00ThHI 00y4YalOIIMXCH MPU U3yYeHUH TeMbl 2.5

o CocraBiieHHE KPOCCBOP/IA 110 U3YUYCHHOM TeMe
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o ITpopaboTka KOHCIEKTa, COCTaBJIEHUE MpaBUIl 0€30MacHOM paboOThI CO CpeICTBAMU OBITOBOM XUMUU
Hroro no pazaeny
Pasnen 3. buosiorus
Paszgen 3.1 Conep:xanue y4eOHOro MaTepuasa
Yuenue o O0bEM ayINTOPHOM HAIrPYy3KH
KJIeTKe 3.1.1 KireTka- 0CHOBHAsI CTPYKTYPHO-QYHKIMOHAJIbHAS €INHULA BCeX KMBBIX OPraHM3MOB OK.1 2
Kietka — anemeHTapHas )xuBasi CHCTEMa U OCHOBHAsI CTPYKTYPHO-(DYHKITMOHAJIbHAS €IMHUIIA BCEX KUBBIX OK.4
OpPTraHHU3MOB.
XuMmuyeckasi opranuzanus kietku. OpraHnueckrie U HeOpraHMueCKHe BeIeCTBa KIETKU U JKUBBIX
opranu3MoB. benku, yrieBoabl, JIUMN/IbI, HYKJIEMHOBBIE KUCIOTHI U UX pOJib B KiIeTke. CTpoeHue u
(OYHKIMH KIETKH.
JlaGopaTopHbie padoThI
3.1.1.2.1 HabmroieHre KJIeTOK pacTeHUH U )KUBOTHBIX 110]T MUKPOCKOIIOM Ha TOTOBBIX MHKpPOIIpenaparax,
UX ONHUCAHHE.
3.1.2 Ctpoenne u pyHKIHMH XPOMOCOM
3.1.2.1 Crpoenue u ¢pynkiun xpomocoM. JIHK — Hocurens HacnencTBeHHoi nndopmanyu. Peruukarus OK.1 2
JHK. I'en. I'enernueckuii kox. buocunres 6enka. OK.2
Krnetku u ux pasHooOpaszue B MHOTOKJIETOUHOM opranuzme. Kiierounast Teopusi CTpOCHHUS OpraHU3MOB. OK.7
3.1.2.2 KuzHeHHsll UK KJIETKH. MuT03. Meiio3 11K2.3
IIpumepHbIe 3aJaHUA JOMAIIHEH PAa00THI 00y4YalOIMXCS MPU U3yYeHuH pasaenal.l:
. CpaBHEHHUE CTPOCHHS PACTUTEIHHOM, )KUBOTHOW U TpHOHON KiIeTOK. Pe3ynbraTsl ohopMisiroTes B
Ta0JM1Ie TPOU3BOIBHON (POPMBI
. .CocraBnenue cpaBuutenbHoil xapakrepuctuku JHK n PHK. [2] § 1.3
. Beryunts ¢a3el MUTO32 U Melio3a
Paszgen 3.2 Conep:kanue y4e0HOIro MaTepuasa
Opranunszm. O0bEM ayINTOPHOM HAIrPY3KH
Pasmuoxxenne | Tema 3.2. 1 Opranusm — eqnHoe neJioe OK.1 2
u 3.2.1.1 Opranusm. MHOr0o0o0Opasue opraHu3MoB OK.4
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uHauBUAya bl | 3.2.1.2 Pa3MHOXeHHE — BakHElIIee CBOMCTBO >KUBBIX opraHu3MoB. [lonoBoe u Gecnonoe pa3sMHOXKEHHE. OK.4 2
oe Meiio3. OGpa3oBaHue MOJIOBBIX KJIETOK U OIJIOOTBOPEHUE OK. 6
pa3BuTHe Tema 3.2.2 UnauBuayajbHOe pa3BUTHE OPraHU3Ma OK.1 2
OPraHu3MoOB NHnuBuayanpbHOE pa3BUTHE OpraHW3Ma. OMOPHOHAIBHBIM 3Tam oOHToreHe3a. (CHOBHBIC CTaJWH OK.4
SMOpuoOHaNBHOTO pa3BuTus. Opranorenes. IloctamOpuonanbHOe paszButhe. CXOACTBO 3apOAbBIIIEH OK.6
MPEACTaBUTENICH pa3HBIX TPYMI MO3BOHOYHBIX KaK CBUIETEIHCTBO MX IBOJIIOIMOHHOTO pojacTBa. [IpuyumHb
HapyIIeHUI B pa3BUTUU OpraHu3MoB. HAMBUAYyaTbHOE pa3BUTHE YelIOBEKa. PempoayKTHBHOE 310pPOBBE
JlaGopaTopHbie padoThI 2
3.2.2.2 Muoroo6pasue opranu3mMoB. [Iprcnoco6IeHHOCTh OPraHU3MOB K YCJIIOBHSIM BHEITHEH CPeIbl
IIpumepHbIe 3aJaHUA JOMAIIHEH PA00THI 00y4YAIOIIMXCANPH U3yYeHUun pasaesa 3.2:
o CpaBHEeHHME TPOLIECCOB MHUTO3a U Meio3a (BBISIBUTH PAa3INYUs, YCTAHOBUTH CXOJCTBO, CAENIATh
BBIBOJT)
J CocraBiieHne IDIaH- JIOKA3aTelbCTBO Ha Bompoc: KakuMm 00pa3oM MpOSIBISETCS BPEIHOE
BO3JICUCTBHE AJIKOTOJISI, KYpEHHs, HAPKOTUKOB Ha Pa3BUTHE 3apO/IbIIIa YeJoBeKa?
Pa3nen 3.3 Coaeprxanue yueOHOTro MmaTepuaJia
OcHoBBI O0béM ayIMTOPHON HATrPY3KH
reHeTUKH 1 3.3.1 I'eHeTHKA - HAYKA 0 3AKOHOMEPHOCTAX HACJIEJICTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB OK.6 2
ceJIeKIMHU 3.3.1.1 T'eHeruka — HayKka 0 3aKOHOMEPHOCTSIX HACJIEeICTBEHHOCTH U U3MEHYHBOCTH OPTaHU3MOB. OK.9
[""Mennenb — OCHOBOIIOJIOKHUK FeHETUKH. ['eHeTnuecKkas TEpPMUHOJIOTHS. M CUMBOJIMKA. K 2.3
3.3.1.2 3akoHbI TeHETUKHU, ycTaHOBIEeHHbIE . MenaeneM. MoHorubpuaHoe u AUTHOPUIHOE CKpEIIMBaHNUE. OK 4 2
I'eneTuka nmosa. 3akOHOMEPHOCTH M3MEHUMBOCTH. HacnencTBeHHas Wi TeHOTUITUYECKasi U3MEHUYHUBOCTb. OK. 9
MonudukanoHHas 1 MyTallMOHHAs U3MEHYHBOCTh
JlaGopaTopHbIe U NpaKTHYeCKHe PadoThl
3.3.1.3.1 CocTaBneHue NpoCTEUIINX CXEM CKpelMBaHus. Perenue 3JeMeHTapHbIX TeHETUYECKUX 3a/1ay.
3.1.3.2 M3yyeHrue u3MEHYUBOCTH OPTraHU3MOB, IOCTPOCHHUE BAPUALIMOHHOTO Psifia U KPUBOM
Tema 3.3.2 OcHOBEI ceJIeKIINU 2
3.3.2.1 OpoMalITHUBAaHUE )KUBOTHBIX U BbIPAILIMBAHUE KYJIBTYPHBIX PACTEHUIN — Ha4aJIbHbIE TaIlbl OK.2
ceneknuu. Yuyenue H.M. BaBuioBa o neHTpax MHOT000Opasusi M MPOUCXOXKIACHUS KYJbTYPHBIX PACTCHUM. [1K2.3
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OcHOBHBIE METOABI CENEKUWU: TUOpPHIM3alUig U UCKYCCTBEHHBIH 0TOOp. OCHOBHBIE JOCTH)XEHUS
COBPEMEHHOM CEJNEKIMH KYJbTYpPHBIX PACTEHUI, TOMAIIHUX KUBOTHBIX 1 MUKPOOPTraHU3MOB
IIpumepHbIe 3a1aHUA JOMAIIHEH PA00THI 00y4AIOIIMXCANPUA U3yYeHUH TeMbl 3.3:
o [ToarotoBka coobuienus «HacnencTBeHHbIe O0JIE3HH YETOBEKA»
o [ToaroroBka pedepaToB 0 HOBBIX BHAAX >KUBOTHBIX  COPTOB PacTeHUM
Pa3zgen 3.4 Coaep:xaHue y4eOHOro MaTepuasa
IMpoucxoxaen | O0béM ayAMTOPHON HATPY3KH
ue u 3.4.1 Uctopus pa3BUTHSsI IBOJIOIHOHHBIX Hiaeil. 3uauenue pador K. Jlunnes, OK.1 2
pa3BuTHe K.B. Jlamapka B pa3BUTHH IBOJIIOIMOHHBIX HICH B OMOJIOTHH . OK.6
JKM3HH HA 3.4.2 JBomonnonHoe yuyenue Y. /lapsuHa o npoucxoxieHnu Bua0oB. KoHuenuus Buja, €ro KpUTEpUU. OK.1
3emure. [onmynsiust — CTPYKTypHasi eAMHULIA BUJA U SBOIOLMH. JIBIXKYIIME CUJIBI
IBoIONUOHHO | 3.4.3 Teopun NpoucxokaeHUs ;KU3HU HA 3emJie. KpaTkas UCTOpHsI pa3BUTHS OPraHUYECKOI0 MUPA. OK 4 2
e y4eHHe VY cnoxxHEeHNE JKUBBIX OPraHU3MOB Ha 3eMJI€ B POLECCE IBOIOIUU I1K2.3
JlaGopaTopHble U NpaKTHYeCKHe PadoThl
3.4.1.1. Ananu3 u olleHKa Pa3IMYHbIX TUIIOTE3 MPOUCXOKACHUS KU3HU HA 3eMIie.
3.4.2.1 Onucanue ocobeit 0JHOTO BUAa IO MOpdooruyeckomy kputepuio. [Iprcrnocobienne opranu3MoB K
pa3HBIM cpefaM oOuTaHus (BOIHOM, HA3eMHO-BO3AYIITHOM, ITOYBEHHON)
IIpumepHbIe 3a1aHUsA JOMALIHel padoThl 00y4YaOIIMXCsl IPU U3YYeHUH pa3jeia 4:
e [Ipopabotka yueOHbIX mocobuii [1] §46, 47
Cpasuenue B3rsiioB K. JIunnes, K. b. Jlamapka u Y. JlapBuHa 0 pa3BUTHH KU3HU Ha 3emiie (BbIICIUTh
YepThl CXOJCTBA U pa3Inyus)
e CocraBieHHe CPAaBHUTEIHLHOM XapaKTepPUCTUKN €CTECTBEHHOTO U HCKYCCTBEHHOTO 0TO0pa. Odopmiienue
B BUJI€ TaOJINIIbI CPAaBHEHUS
¢ [IpopaboTka TaOIMIBl pa3BUTHA KU3HH HA 3eMile (BBIyYUTb PbI U IEPUOJIBI)
Pa3nen 3.5 CoaeprxaHue y4eOHOIro MaTepuaJia
Ipoucxoxkaen | O0bEM ayIHTOPHOI HATPY3KH
ue 3.5.1 CoBpeMeHHbIEe THNIOTE3bI 0 MPOUCXOKIECHUN YeaoBeKa. Joka3zaTenbCTBa POJCTBA YEIOBEKA C OK.1 2
yeJioBeKa MJIEKOTUTAIOLUMU )KUBOTHBIMH OK.7
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3.5.2 DBoJonus yenoBeka. EIMHCTBO MPOMCXO0KIEHUs YeJT0BEeYeCKUX pac OK.1 2
OK.7
IIpumepHbIe 3a1aHusA JoMalIHell padoThl 00y4alOMXCH NPH U3yYeHNH pa3jena S:
. 5.1.1 Ananu3 «Teopun BEUHOCTH KU3HU» (IPUBECTU APTYMEHTHI «3a» U IIPOTUBY» HEE).
[IpopaboTka yueOHbIX mocoomii [1] §62
. 5.2.1 Ilpopabotka neknuu. CoctaBUTh cxemy «CXOJCTBO YEIIOBEKA U YEeTIOBEKOOOPA3HBIX 00€3bsH
Pa3znea 3.6 Conep:xanue yueOHOro Marepuasa
OcHoBBI O0bEéM ayIMTOPHOM HArPy3KH
JKOJIOTHH Tema 3.6.1 OcHOBHBbIE MOHSTHS IKOJIOTHH OK.1 2
6.1.1 Dkonoruss — Hayka O B3aUMOOTHOIICHHSIX OPraHU3MOB MEXIy COOON M OKpyKarolel Cpeaou. OK.7
Dxonornueckue (HaKTopbl, UX 3HAYCHUE B JKU3HU OPTraHW3MOB. DKOJOTHYECKHE CUCTEMBI. MEXBUIOBBIC
B3aMMOOTHOIIICHUSI B OKOCHUCTEME: KOHKYPEHIUS, CUMOMO3, XHUIIHWYECTBO, Mapa3uTu3M. [IpuunHbl
YCTOWYMBOCTU U CMEHBI IKOCUCTEM
Tema 3.6.2 [lousitue o 6uocepe OK.7 2
6.2.1 buochepa — rmobampHas skocucrema. Yuenue B.W. Bepnamckoro o Omocdepe. Ponb xuBBIX OK.9
opranusmMoB B Ouocdepe. buomacca. KpyroBopor BaKHEHIINX OHOTEHHBIX JJIEMEHTOB (Ha MpUMEpe I1K2.3
yraepoja, a30Ta U Jp.) B Ouocdepe, KpyroBopoT BEHIECTB U MPEBPAIIEHIE SHEPTUU B IKOCHCTEMAaX
JlaGopaTopHble U NpaKTHYeCKHe PadoThl
3.6.1.2.1 Penienne 3KOIOrMYECKHUX 3a/1a4
IIpumepHbIe 3aJaHUA JOMAIIHEH Pa00ThHI 00y4AIOIIMXCANPUA U3yYeHUH pa3aena 6:
. [1] §68 cocTaBnenue cxembl « TUITBI B3aMMOOTHOIIICHUI
J CocraBiieHne KpoccBopia 0 U3YYEHHOH TeMe
o N3ydenune rinodampHbIX 9KOJOTHYECKUX MpobsieM pernona. OdopmieHne B TeTpaan IPOU3BOIbHOE
(mpencTaBiieHHE TPOEKTOB)
Paznen 3.7 Conep:xanue y4e0HOIro MaTepuasa
buonnka O0bEéM ayIMTOPHOM HAIPY3KHU
3.7.1.1 buoHuka Kak OJHO M3 HamNpaBieHUH OMOJOTMM M KHOEpHETHKH, pacCMaTpHUBaroOIlee O0COOEHHOCTH OK.1 2
MOp(HO(DU3HONIOTHUECKON OpraHU3allii KUBBIX OPraHU3MOB M WX UCIOJIB30BAaHUE JUIS CO3JIaHUs OK.6
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TeM caMoCTOsITe/IbHAsI padoTa o0yuyalouuxcs, KypcoBasi padora (IpPoeKT) (eciu npedycmompeHl 4acoB ThbI usi
KoMIIeTe
HITUH
COBEPILIECHHBIX TEXHUYECKUX CUCTEM U YCTPOMCTB MO aHAJIIOTMH C JKUBBIMH CHCTEMAMM OK.7
3.7.1.2 NuddepeHunpoBaHHbIii 3a4eT 2
JIeKIMOHHBIX 90
JlabopaTopHbIX 60
150

HToro mo tucuunjinHe MaKcuMaJbHasl Harpyska
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3 YCJIOBMS PEAJIM3ALINN YYEBHOM JUCIATIIMHBI

3.1 TpeGoBaHMsi K MUHUMAJIBLHOMY MATEPUAIBbHO-TEXHUYECKOMY 00eCIIeYeHH IO
Peanuzanus yueOHOM TUCHUIUIMHBI TpeOyeT HaTM4KsI KaOMHeTa OHOJIOTUH,

3K0JIOTUYECKHX OCHOB MPHUPOJ0I0JAb30BaHUS, 1A00PATOPUH XUMUHU.
Oob6opynoBanue:

— KOMIUIEKT yueOHOI Mebenu:

— pakoBUHBI - 8 mT.(] mT. B 1a0OPaHTCKOMN);

— CTOJI KOMIIBIOTEPHBIH - 1 MT.;

— DJKpaH - | mr.;

— 1mkad 1abopaTopHblid — 31IT.;

— 1mKad-cTeHKa - 2I1T.;

— mKkad BHITSHKHOM — 11T, ;

— 3JeKTpuduIMpoBaHHAasd TadnuIa NepuogndecKas - 1mr.;

— IeKTpuduIMpoBaHHAsd Ta0lHIa paCTBOPUMOCTH - | HIT.;

— JIEMOHCTpAIMOHHOE 000PY/I0BaHUE:

— mpubopbl, HAOOPHI TTOCY/IBI U TAOOPATOPHBIX MPUHAICKHOCTEH IS
XUMHYECKOTr0 IKCIiepuMeHTa - 115 equnnii;

— peakTHUBBI U MaTepuabl: HAbopoB 16 ¢ peakTuBamu (75 BUIIOB);

— OTHETYLIUTENb MMOPOLIKOBBIN OM-3 — 1miT.;

— amnTedka ¢ HAbOpPOM METUKAMEHTOB - | IIT.;

— TMpaBuJia TEXHUKUA O€30MaCHOCTH MpH paboTe B KaOMHETe XUMUH - | TIT.;

— JIMJIAKTUYECKUN MaTepuat:

— MPUPOJIHBIE HATYypalbHbIe 00BEKTHI - 39 7K3.;

— KOJIJICKIMH - 28 9K3.;

— CTaTMYeCKHe W TMHaMHU4YHbIe Mojiean — 17 mrT.;

— 9KpPaHHO-3BYKOBBIE MOCOOUS: MyJIbTUMETUNHBIE TUCKH — 2 IIT.

— cucremuslii 010k Celeron-331 — 1 mt.;

— MoOHUTOp Samsung — | mr.;

— xosionku Genius — 1 1miT.;

— TmporpaMMHOe obecrieueHue

OC: Microsoft Windows XP Professional Service Pack 3;

Oducnoe I1O: Microsoft Office cranmapt 2010 Bepcus 14.0.6023.1000,
WinDjView 1.0.3, Foxit Reader 5.0.1.0523.

Bbpayzepsl: Internet Explorer 6.0.2900, Opera 9 Bepcus 9.64 c6opka 10487.

Hpyroe I1O: 7-Zip 9.20, AutuBupyc Kacnepckoro 6.0 nns Windows Workstations
MP4, K-lite Codec Pack 1.5.2.3236, BuptyanbHas xumuueckas sadboparopusi, OTKpbITas
Xumus 2.6

JleMOHCTpaMOHHbIE Pa3IaTOYHbIE OCOOMS:

Tabmuupi: Tlepronuueckas cucrema J[.M.Menzaeneena, «OTHOCUTEIbHbIE
MOJIEKYJISIpHBIE MACChl JJIEMEHTOBY, «IIpenenbHbie yraeBogopoas», « Tadbnuia
PacTBOPUMOCTH BEIIECTBY», TAOJIHUIIBI 110 Kypcy oOuiel 6uonorun «CtpoeHue
AYKapUOTUYECKON KIIETKH», «buocunTes 6enkay, « ABTOTpO(dbI U reTepoTpodb»,
KOJUIEKIIMU U repOapuu pacTeHUH.
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JKPAHHO-3BYKOBbIE NOCO0OHSI, MPEe3CHTALNM:
AJIKaHBI.

AJIKEHBI.

AJIKUHBL.

benku. AMUHOKHCTIOTHI.

Kupsr.

Ilepnonnueckuii 3akoH u cucrema /. 1. Menneneena.
Couprsl.

OO61Me cBOKCTBAa METAJIJIOB.

9. OOmme cBOMCTBAa HEMETAILIOB.

10.YrneBonpl. CTpoeHre U GyHKIIMH OPTaHOUIOB KIIETKHU.
11. MHorooOpa3zue »1uBOro Mupa.

12. Oprannueckue BemecTBa.

13. BupycsL.

14.  CIINA, mepsl 60pp0BI U TPOPHUITAKTHKA.

15. Mwuro3 n Menos.

16. Pa3mHOXEHUE U pa3BUTUE OPTaHU3MOB.

17. CocraBneHue poi0CIOBHOM.

18. VYcnexu B M3y4eHHU U CUHTE3€ OETIKOB.

19. XpoMocCOMHBIE U TEHETHUECKHE 3a00JIEBAHMS.
20. Myranuu.

21. Bugeodwmibm «MyTaruu B Ipupoae».

22. DBOIIIOLHUA YETIOBEKA.

23. DBououus NpUMaToB.

24. BO3HUKHOBEHHUE KU3HU Ha 3eMJIe.

25. PacturenbHOSIHBIC U XUIIHUKH.

26. B3aMMOOTHOIIEHUS MEXIY OPTaHU3MaMH B OKPYXKAKOUIEH Cpee.
27. JKMBOTHBIEC U YEIOBEK.

@ IInpe3eHTalun:

Kpucrannuueckue peueTku.

Crpoenue atroma.

Kpexunr nedru.

MynbTUMEIUIHBIE JUCKU — 2 IIIT.

XN R =

b

3.2. UudopMmannoHHoe odecnievyeHne 00yueHust

[lepeuenn PEKOMEHTyeMbIX y4eOHBIX U3JIaHUH, WNurepuer-pecypcos,

JIOTIOJTHUTENIbHON JTUTEPATYyPHI.

OcHoBHas JuTEpaTypa:
1. Epoxun FO.M. Yueb. nns crya. cpen npod. yueOHbIX 3aBejieHni— M.
Axanemus, 2011.-400 c.

2. benses JI.K. OOmas Ouomnorus. Yueonuk i 10-11 k. obGmieoOpasosar.

yupexennii.- M.: IIpocsemenue, 2011.- 304 c.
JlonoiHUTEIbHAS JUTEepaTypa:

1. Koncranturos B.I1. O6mas 6uonorus. YaeOHoe mocooue I CTYISHTOB
CPEIHETO CIleHaIbHOro 0Opa3oBanus.- M.: Akagemus, 2009.- 256 c.
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2. Epoxun F0.M., COopHUK 3a/1a4 U YIPAKHEHUH MO0 XUMUU (C TUIAKTUYECKUM
MaTepuaioM): yued. mocobue ajsi CTyIeHTOB cpeH. mpod. 3aBenenuit/ FO.M.
Epoxun, B.1. ®posoB — M., Akagemusi, 2008.- 190 c.

3. Caenko O.E.Xumus misa komiemken : yueouuk. Pocros- Ha- Jony, OOO
«®Denukc», 2009.-288 c.

4. ['apa H.H. Xumus. Ypoku B 10 kinacce: mocobue 1yist yuureseit

obmeobpaszoBarenbHbIX yupexaeHuii. — M.: [Ipocsemenne, 2009.-111 c.

3. Xomuenko ['.I1. [Tocobue no xumuu miisg noctynaronux B BY3e1.- M.: PUA
«Hogas BomHay, 2009. — 480 c.

6. [Mabpuensa O.C. Kuura ans npenoaBarens: y4eOHO-METOINYECKOE
nocoone/O.C. T'abpuensn, I'.I'.JIsicoBa. — M.: Akagemus, 2012.-336c¢.
HNuTepHeT-pecypenl:

1. Mynprumennitapiii yaueOHuK 1o 6monorun Copyright. — M., 2007 [3neKTpOHHBIH
pecypc] - Pexxum moctyma cBoGomubIi: http://www.ebio.ru (Jlata obpamenus: 14.02.2017
r.)

2. OtkpsiThiil Komnemk. D1eKTpoHHbIN yueOHUK 1o Ouonoruu. M.: ®u3nkoH
[DnexTpoHHBIN pecypc] Pexxum noctyna cBoboanslif: http://biology.ru ([lata o6parmieHus:
14.02.2017 r.)

3. Manyiinos A.B., PoquonosB.W. OcHoBbl xumuu. UHTEpHET-y4EOHHUK.
[DnexTpoHHBIN pecypc]// HoBocubupckuit rocy1apcTBEHHBIM YHUBEPCUTET. Pexxum
noctymna: http://www.hemi.nsu.ru/(/lata oopamenns: 14.02.2017 r.)

3. Kypnan «Xumus B mkone» . Pexum goctyna: http:// hvsh.ru . ([lata oOpamenus:
14.02.2017 r.)

4. DNEeKTPOHHBIN )KypHaAT « XUMUKH U XuMus». Pexxum nocryna: http:/ chemistry-
chemists.com/index.html . (Jlata o6pamenus: 14.02.2017 r.)

5. MynpTumenuiineiil yaueOHuk no 6uonoruu Copyright. — M., 2007[ ek TpOHHBIH
pecypc] Pexum noctyna cBobonubiid: http://www.ebio.ru. ([lara oopamenus: 14.02.2017
r.)

6. OtkpeIThiid Komiemx. DnekTpoHHbIi yueOHUK 1o 6ronoruu. M.: ®u3nkoH
[DnexTponHHBIN pecypc] Pexxum noctyna cBoboanslii: http://biology.ru . (ata
oOpamenus: 14.02.2017 r.)

3.3. Opranuszanus o0pa3oBaTeJIbHOI0 MpPoIecca

B xone mpenonaBaHus y4eOHOW JUCUUIUIMHBI OCYIIECTBIISIOTCS MEXIPEIMETHBIE
CBA3M C 0011e00pa3oBaTENbHBIMU JUCUUIIIMHAMUA U NPO(EeCCHOHATBHBIM MOJIYJIEM C
[IM.01.

3.4. KagpoBoe oGecnieuenne 06pa3oBaTeiLHOIO Mpolecca

[legarornyeckne paOOTHUKHM TMOJNYYAIOT JIOTOJHHUTENBHOE MpodeccruoHalbHOe
o0Opa3oBaHMe [0 MPOTrpaMMam IMOBBIIIEHUS KBaTU(UKALIUH.
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4 KOHTPOJIb U OIIEHKA PE3YJBbTATOB OCBOEHUS YYEFHOM

JUCLUTINHBI

KonTpoar u omenka

PE3yNIbTaTOB

OCBOCHMU:

y4eOHOM  JAMCITUTLIINHBI

OCYHICCTBIIACTCA IIPCIIOAABATCIICM B IIPOHCCCC IIPOBCACHUA IIPAKTHYCCKHX 3aHATUN U

7ab0paTOpHBIX  paboT, TECTHUPOBAHUA,

a TaK¥XC

VHIUBUAYaJIbHBIX 33IaHUM, TPOEKTOB, UCCIICAOBAHUN.

BBIITOJIHCHU A

00yJaromuMHCs

BELIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHHUSI, PACTBOPBI, HNEKTPOIUT U
HERJIEKTPOJIUT, SJIEKTPOIUTHYECKAS
JUCCOLIMAIUS, OKHCITUTENb U BOCCTAHOBUTEID,
OKHCJICHHE U BOCCTaHOBIIEHUE, TETIOBOH 3 ekt
peaKIum, CKOPOCTh XMMHUYECKOM peakiiuy,
KaTajau3, XMMUYECKOe PaBHOBECHE, YTIIEPOIHBIH
ckeseT, (QyHKIMOHANbHAS TPYIIIa, U30Mepus,
TOMOJIOTHS;

. OCHOBHbIE 32KOHbI XUMHU:

COXPAaHEHHUsI MACChl BELLIECTB, IOCTOSHCTBA
cocTaBa BelecTs, [lepuoanuecknii 3axon /.M.
MenpeneeBa;

®  OCHOBHBIC TEOPUM XUMHUM:

XUMHUYECKOH CBSI3U, DJIEKTPOIUTHUECKON
JUCCOLMAINH, CTPOEHUSI OPTaHUYECKUX U
HEOPraHUYECKUX COCAMHEHUN;

o BaKHelillIMe BellleCTBA M MaTepHAJIbI:
Ba)KHEHUIIINE METaJUIbl U CIJIaBbl; CepHas,
COJIsSiHAsl, a30THAS U YKCYCHAsl KUCJIOTHI;
O5aropoiHbI€ Ta3bl, BOAOPO/, KUCIOPO/,
raJIoreHbl, HIeJIOYHbIE METaJIbl; OCHOBHBIE,
KHCJIOTHBIE U aM(OTEpHbIE OKCHUIIBI U
TUAPOKCH]IBI, IIEJIOYH, YTIECKUCIIBIN U yrapHbIN
ra3bl, CEPHUCTHIN ra3, aMMHUaK, BOJa, MPUPOTHBIN
ra3, MeTaH, 3TaH, TUJICH, alleTUJICH, XJIOPU]
HaTpusl, KapOOHAT U TUAPOKAPOOHAT HATPUS,
kapOoHat u pocdart kanbIus, 6EH30JI, METAaHOJI U
3TAHOJI, CJIOXKHBIC d(DUPBI, )KUPBI, MbLIa,
MOHOCaxXapubl (TJII0K03a), TUcaxapHabl
(caxaposa), monrcaxapuasl (Kpaxman u
LIEJUTIONI03a), aHUJINH, aMUHOKHCIIOTHI, OCIIKH,

OTBETOB — «3»;
menee 50 % - «2»

Pesy/bTaThi 0Gyuenus Kpurepun DopMbI U METOAbI
OlIeHKH KOHTPOJISI ¥ OILIEeHKH
pe3yJbTaTOB 00yYeHUsI
Ilepeyens 3nanuii, oceéausaemvix 6 pamrkax Xapaxmepucmuku | Yem u kax nposepsiemcs
OUCYUNTIUHDBL demoncmpupyemulx | - OLIEHKa pPe3yIbTaTOB IO
° Ba)KHeHIIe XUMUYeCKHe H 3HAHUU 3aJJaHHBIM KPUTCPUIM
OmosioruvecKue MOHATHSA: 90-100 % BBITIOJIHEHHUS 3aJaHUI Ha
BEIIIECTBO, XMMHYECKHI 2JIEMEHT, aTOM, MIPABIIILHBIX 1ab0paTOpHBIX paboTax.
MOJIEKYJIa, OTHOCUTEILHBIC AaTOMHAS U OTBETOB — «5»; - OIICHKA Pe3yJIbTATOB IO
MOJIEKYJISIpHAsI MACChl, HOH, aJIJIOTPOTIHUS, 70- 89% PEIICHHIO 3a/1a4 Ha
W30TOITbI, XAMHYECKasl CBSI3b, MPaBUIIBLHBIX HAXO0XJIEHWE MacCCOBOH J0JIN
3NEKTPOOTPHUIIATETLHOCTh, BAJIEHTHOCTb, OTBETOB — «4»; ¥ MOJISIPHOHM KOHIICHTPAIHH
CTETICHb OKHCJICHHSI, MOJIb, MOJIIPHAS Macca, 50-69 % pacTBopa;
MOJIIPHBINA 00BEM ra3000pa3HBIX BEIIECTB, MIPABIIILHBIX - OIICHKA TI0 BBITIOJTHCHHIO

Pa3HOYPOBHEBBIX 3aJJaHUM:
pEeLIECHUs] YpaBHEHU, 3aITUCH
LIEMIOYEK PEAKLIUH,
MTOATBEPKIAIOIINAX
XUMHUYECKUE CBOKCTBA
BEILIECTB, COCTABJICHUE
HU30MEpPOB OPraHUYECKUX
BEILIECTB

- MIACBMEHHBIX MPOBEPOUHBIX
pabot mo temam: «CtpoeHue
knetkny, «J IHK 1 PHK»,
«Turbl pa3MHOXKEHUSY,
«EcTecTBeHHBIN 1
HCKYCCTBEHHBIN 0TOOPY,
«IIpucrnocobIeHHOCTh
opranu3moBy, «buocdepar,
«OCHOBHBIC 3aKOHBI
TCHETHKN,
«MoaudukarmoHHas u
MyTaluOHHAs
M3MEHYHUBOCThY
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MCKYCCTBEHHBIC U CHHTETUYECKHE BOJIOKHA,
Kay4yKH, TJIaCTMACChI

® OCHOBHBbIE MOJIO’KEHUS OMOJIOTHYEeCKUX
TeOpHUid M 3aKOHOMEPHOCTEM: KJIETOYHON
TEOPHH, SBOJTIOLIUOHHOTO YUCHHUS, YUCHUS
B.N.Bepnanckoro o 6uocdepe, 3aKOHbI
I""Mennens, 3aKOHOMEPHOCTEN U3MEHUYNBOCTU U
HACJIEICTBEHHOCTH;

e cTpoeHHe U QYHKIIHOHHPOBAHME
0MOJI0rHYeCcKNX 00BEKTOB: KIETKHU, FEHOB U
XPOMOCOM, CTPYKTYPbI BUJIa U SKOCUCTEM;

® CYHIHOCTH OMOJIOTMYECKHX TMPOLECCOB:
pa3MHOXKEHUS,  OIJIOJOTBOPEHHS,  JEHCTBUS
UCKYCCTBEHHOTO M  €CTECTBEHHOro oTOOpa,
dbopmupoBanue MPUCTIOCOOIEHHOCTH,

MPOMCXOXKICHUE BHIIOB, KPYTOBOPOT BEUIECTB U
HpeBpalleHUe SHEPruM B KIIETKE, OpraHu3Me, B
sKOocucTeMax u ouochepe;

e BKJIAA  BbIIarOHUXcia (B qucie
OTE€YECTBEHHBIX ) YUEHBIX B pa3BUTHE
OMOJI0rMYecKOl HayKH; OMOJIOIMYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY

TOM

Ilepeuenv ymenuil, oceausaemvix 6 pamKax
OUCUUNTUHDBL

® Ha3bIBATh: U3yUYCHHBIC BEUIECTBA IO
TPUBHUAIBLHON WJIM MEKIYHApOIHOMN
HOMEHKJIATypE;

® onpeaeJsiTh:

BaJICHTHOCTH M CTETICHh OKUCJICHHSI XMMHYECKIX
AJIEMEHTOB, TUIl XUMUYECKOM CBSI3U B
COCTMHEHMSIX, 3aps/l HOHA, XapaKTep CPEIbl B
BOJHBIX PACTBOpPAX HEOPTaHUYECKUX U
OpPTaHUYECKUX COCTUHECHHM, OKUCITUTENh U
BOCCTaHOBUTEIb, MPUHA/IIE)KHOCTh BEIIECTB K
Pa3HBIM KJIacCaM HEOPTaHUYECKUX U
OpPTraHUYECKUX COETMHECHUIA;

® XapaKTepHu30BaTh:

AJIEMEHTBI MAJIBIX TIEPHOJIOB TI0 MX MOJIOKEHHUIO B
ITepuoauueckoii cucreme J[.1. Menzaeneesa;
001111e XMMUYECKHE CBOMCTBA METAJJIOB,
HEMETAaJIOB, OCHOBHBIX KJIaCCOB
HEOPTraHWYECKUX U OPTaHUYECKUX COCIMHEHMUIA,
CTPOEHUE U XUMUYECKHUE CBOMCTBA U3yUYEHHBIX
HEOPTaHWYECKUX U OPTaHUYECKUX COCIMHEHMUI;
® O0BACHATH:

3aBUCUMOCThH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS, IPUPOTY XUMHUIECKOU CBSI3U (MOHHOU
KOBAJICHTHOM, METAJINTMYECKON U BOAOPOJIHON),
3aBUCUMOCTbh CKOPOCTH XMMHUYECKON pEAKIUU U
MOJIOKEHUE XUMUYECKOTO PABHOBECHUS OT
pasIUYHBIX (HaKTOPOB;

e BBINOJHATH XUMHUYECKHI IKCIIEPUMEHT:
10 PaCMO3HABAHUIO BAKHEHIITNX
HEOPTraHWYECKUX U OPraHUYECKUX COCIMHEHUN;

90-100 %
MPaBUIbHBIX
OTBETOB — «5»;
70- 89%
MPaBUIILHBIX
OTBETOB — «4»;
50-69 %
MPaBUJIbHBIX
OTBETOB — «3%»;
menee 50 % - «2»

- YCTHBIM UHAUBUYaJIbHbBIN
0Ipoc;

- (hpoHTANBHBIH OIPOC;

- BBIIIOJIHEHUE
Pa3HOYPOBHEBBIX 33JIaHUM 110
JTUIAKTUYECKOMY MaTepuaiy;
- BBIIIOJTHEHUE PACUETHBIX
3a]a4 110 XUMHUYECKUM
ypaBHEHUSAM U (popMyram;
-IPOBEPKA CAMOCTOSTENBHOU
paboThl 00yUJarOLIUXCS:
3amuTa pedepaToB, CXeM;
-BBINIOJIHEHUE TUCbMEHHBIX
IIPOBEPOYHBIX paboT IO
TEMaM:

«BanentHocTh. CTEnEHB
OKHUCIICHUS»,
«XapakTepuUCTUKA JIEMEHTA
no Ilepuonuueckoit cucreme
AN .Menneneenay,

«Tunsl XuMUYECKUX
peaxkuuin»,

«THUIbl XUMHUYECKUX CBS3EI,
«Peakuuu noHHOrO OOMEHAY,
«OCHOBHBIE KJIaCCHI
HEOPraHUYECKUX
COeIMHEHUI», «30Mepel U
TOMOJIOTH OpraHUYeCKUX
BELIECTBY,

« Kucnoponconepxanue
OpPraHUYECKUE COCTUHEHMSD)

-3a4eT J1abOpaTOPHBIX U
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® [POBOAUTH:
CaMOCTOSATENbHBIA HOMCK XUMHYCCKOM
nH(}OpPMAIUHU C UCTIOJIB30BAaHUEM PA3TUIHBIX
HCTOYHHUKOB (HAy4YHO-TIOMYJISIPHBIX U3/IaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WHTepHeTa); NCTOIH30BaTh KOMITBIOTEPHBIE
TEXHOJIOTHH i1 00paObOTKH U Tiepeadn
XUMHUYECKON MH(POpMAIH U €€ TIPECTABICHUS B
pa3IuyuHbIX (hopMax;

® CBA3LIBATDH:

W3YYEHHBIM MaTepuas co CBOeH
podeCCHOHATILHOM ACSITEIIBHOCTHIO;

® pemarthb:

pacyeTHBIC 3a/1a4d 110 XUMHYECKUM (hopMyJiaM U
YpaBHEHUSIM;

° 3JIEeMEHTapHBIE OMOJIOTHYECKHE 3a1a4H;
COCTABJISTh DJIEMEHTAPHBIC CXEMbI CKPEITUBAHUS
Y CXEMBbI [IepeHOoca BEUIECTB U NIEpelayu IHEPTUU
B DKOCHCTeMax (I MUTaHMs ); OTIMCHIBATh
0COOEHHOCTH BHJIOB IO MOP(OJIOTHUECKOMY
KPUTEPHIO;

. CPaBHHUBATH 0MOJIOTHYECKHE 00bEKThI:
XHMHYCCKHM COCTaB TeJI )KUBOM M HEKUBOI
MIPUPOIBL, 3apOAbIILIEH YeJIOBEKa U IPYTUX
YKUBOTHBIX, TPUPOIHBIC SKOCUCTEMBI U
arpo’KOCUCTEMBI CBOE MECTHOCTH; MPOILIECCHI
(ecTecTBEHHBIN U UCKYCCTBEHHBII 0TOOD,
MOJIOBOE U OECIIONIOe pa3MHOKECHHE) U IeTIaTh
BBIBOJIBI K 00OOIIICHNS HA OCHOBE CPABHECHHMSI 1
aHalu3a;

° aHATM3UPOBATh U OLICHUBATh PA3TMYHbIC
TUTIOTE3bI O CYIITHOCTH, TPOUCXOXKICHUN KU3HU
1 YeJIOBEKA, TNI00AJIbHEIC SKOJIOTHYCCKHUE
MPOOJIEMBI M UX PEIICHHUS, ITOCICACTBUS
COOCTBEHHOM JIEATEIILHOCTH B OKPY KAIOIIEH
cpene;

° M3y4yaTh U3MECHEHHS B SKOCHCTEMax Ha
OMOJIOTHMYECKUX MOICIIX;

HaXO0JIUTh UH(POPMAITHIO O OMOJIOTHUECKHUX
00BEKTaX B pa3IMYHBIX UCTOYHUKAX (yUeOHHKAX,
CIIPaBOYHHKAX, HAYYHO-TIOMYJISIPHBIX HU3AaHUX,
KOMIBIOTEPHBIX 0a3ax, pecypcax CeTH
WHTEepHET) 1 KPUTHUECKH €€ OLICHUBATh

MPAKTHYECKUX padoT;

- BEITIOJTHEHUE
WHAUBHUIYyaIbHOTO
TECTOBOTO KOHTPOJIS;

- BBITIOJIHEHHE TECTOBBIX
3amaHuid B cucreme Moodle
110 TEMaM:

«ITepnoanueckuii 3aK0H U
cuctema JI.1. MenpaeneeBay,
«CTpoeHue BemecTBay,
«OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COCJIMHEHMI,
«B3auMocBs3b MEXKITY
KJIAaCCaMH OPTaHUYeCKHUX
COCIUHCHMIDY

- BBITIOJIHEHHE TECTOBBIX
3ananuii «CTpoeHue u
(GYHKIIMM OPraHOHIOB
KJIIeTKIY, <« KM3HEHHBIN UK
KJIETKW», « THUIIbI
Pa3MHOKEHUSD,
«IIpoucxoxaeHue
qeJ0BeKa», « MeXBUIOBBIE
OTHOILIEHUS B CHCTEMEY,

- 3aII0JIHEHHE TAOIUI Ha
CpaBHEHHE, KOHIIETITYyaJIbHbIX
Ta0JIMI] ITO0 TEMaM:
«OKuBOTHAs U pacTUTENbHAs
KIeTkay, «CpaBHUTEIbHAS
xapakrepuctuka JIHK u
PHK», «MlcKyccTBEHHBIN U
€CTECTBEHHBII 0TOOPY,
«KireTkn

MPOKAPUOT U IYKAPUOT»,
«Knaccudukarus KuBbIX
CHCTEM;

- BEITIOJIHEHHE KOHCIIEKTOB U
COCTaBJICHUE IIJIaHA- OTBETA
U3 pa3InIHBIX
JUTEPATYPHBIX UCTOYHUKOB;
BBIIOJIHEHHE ITHCHMEHHBIX
pabor;

- MPOBEPKA CaMOCTOSTEIIBHOM
paboThl 00ydarOIIUXCS;
-BBITIOJIHEHUE U 3aIl[UTa
WHIUBUTyJIbHBIX HAYYHO-
HCCIIEN0BATENLCKUX
MIPOEKTOB
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KoHTposb popmupyeMbIX NpodhecCHOHAIBHBIX U 00IIUX KOMIIeTEHIIH I

®opmupyemble NpodeccunoHaIbHbIE U
001Me KOMIeTeHIIUH

@opMbI U METOIbI KOHTPOJISI M OLeHKH Pe3y/IbTATOB 00y4eHHs

Paspabomka u évinonnenue npoekmos, 6plnoaHeHue u opopmierue
uccneo008amenbCeKux pabom

Paspabomka u svinonnenue npoekmos, 8blnoIHeHue U 0hopmieHue
J1abopamopHuix pabom

TIposepxa camocmosimenvholl pabomvl 00Y4AIOUWUXCA,
Okcnepmuas oyenka Pe3VIbmamos BbINOIHEHUS.
UCCIe008AMENLCKUX PADOM NO YYEOHbIM INEMEHMAM

Ananusz pe3yiomamos Habao0eHus (N0 3a0aHHbIM NOKA3AMENIM) 3d
0esIMeIbHOCMbIO CIYOEHMO8 8 NPOYECce GbINOIHEHUS UMU YHeOHbIX
3a0anuil

Paboma c UHmMmepHem-ucnmo4YHuUKamu. Boinonnenue PA3HOYPOBHEBBIX
3(10(11—11/{12, yuacmue 6 9Kcnepumenmax, H(ly’{HO-uCCﬂeaOG(lmeﬂbCKux
npoekmax

Pa3pa60m1<a U 6blNOJIHEHUE NPOEKMOE

Ananuz cmenenu yuacmus obyuaiowecocsi 6 pabome MAalbIMU
epynnamu ¢ yewito  vloopa  IPpexmusHozo  peuteHus
NOCMABNIEHHOU 3a0a4u

Oxcnepmuas OyeHKa Pe3VIbmamos BbINONIHEHUS
UCCe008amenbCKux pabom no yueouvim d1emMeHmam

Ananusz pe3yiomamos HabmoOeHus (N0 3a0aHHbIM NOKA3AMENIM) 3d
0essmenbHOCMbIO CYOEHMO8 8 NPOYeCcce 8bINOIHEHUSL UMU YHeOHbIX
3a0aHUll

Tloozomosxa coobwenuii. Pewenue HecmanOapmHuix npooieMHbIX
sadanuti. Ilpopabomka unmepHem- UCHOYHUKOS

Paspabomka u svinonnenue npoekmos, 8blnoHeHue u 0hopmieHue
J1abopamopHulx pabom

Buinonunenue pasmoyposnesvix 3adamuti, yuacmue 8 HAYYHO-
UCCNeO08AMENbCKUX NPOEKMAX

Bvinonnenue  pasnoypoenesvix  3a0aHuii, yuacmue 8 Upax,
npoexmax
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