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IosicHuTeIbHAA 3aNIMCKA.

Pabouast mporpamMma 37eKTHBHOTO Kypca 1o xumuu i 10 kmaccoB pazpaboTaHa B COOTBET-
CTBUH:
- 3akoHoM P® ot 29 nexabdpst 2012 roga Ne273 — @3 «O6 oOpazoBaHUM.
- [Iporpammoii enepaibHOTO rocy1apcTBEHHOIO 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOTO O0IIEro 00-
pa3zoBaHusl.
- [IpumepHoit nporpammoii o yue6HbsIM npeameram. Xumus. 10-11 kmacesl: yueOHO-METOIUYECKOE T10-
cobue/ coct. T.JI. 'amOyprena, - 2-e uzm., crepeotut, - M.: [Ipoda, 2014
- ABropckoii mporpammoii (H.W. Tynuna. YrinyGnenHoe u3ydeHne OTeIbHBIX TeM 00IIEeH XUMHUN»;
onyoOnukoBaHa: Xumus. 10-11 kimaccel: COOpHUK 3JIEKTUBHBIX KypcoB/aBT.-cocT. B.E. Mopo3oB. — Bounro-
rpaja: Yuurens, 2007.)
- Paboueit mporpamMmoii BOCIIUTaHHS
- Yuebnuk «Xumus. 10 knacc. Yraoy6nenusiii yposens» B.B. Epemun, H.E. Ky3smenko, B.U. Tepenun,
A.A. Jlpo3nos, B.B. Jlyaun- 9-¢ usn., crep. — M.: IIpocsemienue, 2022. — 446, [2] c.: un

Peanuzanus mporpaMMsl 1o MpeaMeTy MpH He0OXOAUMOCTH (B CBSA3H ¢ TOTPEOHOCTHIO B MHTEPAK-
THBHOM B3aUMOJICHCTBUU YUYEHUKOB U MperoaaBareseil; pabora ¢ 1eThbMU — HHBAJUAAMHU UIIM 4acTo 00-
JICIOIMMHU; BBITIOJTHEHUE TIPOCKTOB M UCCIIEA0BATEIBLCKUX padoT; paboTa ¢ 0lapeHHBIMHU ICTHMH (WHIH-
BUJIyaJIbHBIE JOTOJHUTEIbHBIC 3a]JaHHs MIOBBIIIEHHOTO YPOBHS U T. I1.); MOXET IIPOXOAUTH Yepe3 dJIeK-
TPOHHOE 00y4YEeHHE C IPUMEHEHUEM JAUCTAHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI.
Pecypcel u atopmsi:
Poccuiickas anextponnas mkosa (POIL).
Yuu.py
®doxkchopa
nudposas mathopma LEKTA
MockoBckast anekTponHas 1mkosa (MOIII).
[TporpaMma 351eKTUBHOTO IIpeIMeTa MpeAHa3HaueHa A yyammxcs 10 kimacca yrimyOiaeHHOTro
npo UL, MOTUBUPOBAHHBIX HA CaYy BCTYHNHUTEIbHOTO 3Kk3ameHa B BY3 B dopme EI'D, anst ywammxcs,
MPOSBIISAIONINX MMOBBIIIEHHBIM HHTEPEC K XMMHUH U €€ MPaKTUYECKUM IpUiiokeHusiM. B iporecce nszyde-
HUS Kypca ydaluecsi paciupsioT, YriyOoIsioT U CHCTEMAaTU3UPYIOT 3HAHHS IO HanboJiee CI0XKHBIM BO-
IpocaM HIKOJIBHOTO Kypca XMMHMHU.

Bbonbiroe 3HaueHue A5 yCIENHON peaan3aluy 3aayd MIKOJbHOTO XUMUYECKOT0 00pa30BaHUs
HMEET NMPEAOCTaBICHUE yJalUMCs BO3MOKHOCTH U3YUYEHHS XMMHUH Ha 3aHATUAX 3JIEKTUBHOTO Kypca, co-
JiepKaHue KOTOPOro MpeayCcMaTpUBaeT pacillipeHe U yIIPOUYHEHUE 3HaHU, pa3BUTHE TTO3HABATEIbHBIX
MHTEPECOB, 11€JICHAIIPABICHHYIO MPEANPO(HEeCCHOHATBHYIO OPUEHTALIUIO CTAPIIEKIACCHUKOB.

AKTYaJIbHOCTD JJAHHOTO Kypca ONPEeNsIeTcs TEM, YTO MUHUMYM COJIEpKaHUs YPOBHS XUMHUYE-
CKOro 00pa30BaHUs HE NPeAyCMaTpUBAeT PACIIUPEHUS U YIITyOIeHUs 3HAaHUH B PEIIEHUU PAaCUeTHBIX U
AKCIIEPUMEHTAJIBHBIX 33/a4, I€TaIbHOM PACCMOTPEHNUN TEOPETUUECKHUX BOIIPOCOB, BKIIIOUEHHBIX B 3a7a-
Hus EI'D. [IpennaraeMslii Kypc mo3BOJIMT Gosiee 1eJI0CTHO CPOPMUPOBAThH 3HAHUS U YMEHUS y4yallluXcs B
pELIeHNH 3a]]a4 Pa3IM4yHOr0 YPOBHS CI0XKHOCTHU. JlaHHBIM KypC MO3BOJIUT MaKCUMAJIBLHO MOATOTOBUTCS K
uTOroBoi arrecraruu. OCO6EHHOCTh JAHHOTO Kypca TO, UYTO B HEM OYAYT pacCMOTPEHBI TEOPETHUECKUE
BOIIPOCHI, HA YPOBHE YIIIyOJICHHOTO U3yU€HUs; 3aJaul Pa3HOr0 YPOBHS CIO0XHOCTHU, BOTIPOCHI U 33/1aHNU,
BXOJIAIIIKE B 9K3aMeH 1o ¢popme EI'D. D10 3acTaBuT yyamumxcs 3ayMaTbCsl, HOpacCyKaaTh, HAy4UThCS
BBICTPAnBaTh JIOTMUECKHE LENOYKH, YTO OYEHb BAXKHO JJISl Pa3BUTHS HABBIKOB TBOPUYECKOTO MBIIIICHUS.
B ocHOBY nporpamMmBsl 110JIO>KEHBI IPUHIUIIBL: HAYYHOCTb, HATJIAHOCTD, IOCTYITHOCTb, BAPUATUBHOCTD.
Kypc TecHo cBsi3aH MeXIIpeAMETHBIMU CBSI3MU ¢ Onosorue, (pu3nkon, MeIUIIMHOMN, MaTeMaTHKOM, IKO-
JIOTHEN.

[Tpu noxbope u nepepaboTKe 3a7a4 JAHHOTO Kypca MIPUHUMAIUCh BO BHUMaHHUE TIOJIOKEHUS U 3a-
KOHBI XUMHUH, B KOTOPBIX y4allldecs COBEPIIAOT HauOOJIbIlIee YUCIIO OMNOOK, a TaK ke /Uil BCECTOPOH-
HEro PacKpbITHSI METOJUKH MPUMEHEHHS BAXKHENUIITNX 3aKOHOB, KOTOPbIE HHOT'/Ia HEAOCTATOYHO XOPOLIO
ycBanBaroTcs ydanmucs. Hekotopsie 3a1a4un mpegHazHaueHsbl A7 0oJiee IIMPOKOro 03HAKOMIIEHUS C
MaTepUajIoM, HECKOJIKO BBIXOSIINM 332 PAMKH IIKOJIbHOM MPOTPaMMBI.

akrownE



Leas padoyeii nporpamMmbl: chopMHPOBATH HEOOXOAUMBIE YMEHHUS U HABBIKU JJISI PELICHUS PACUETHBIX
3a/1a4 U JUI IPOBEPKH PEILCHUS.

OCHOBHBIE 1IETH Kypca:

- COBCPHICHCTBOBAHUEC NOATOTOBKHU YyHallIUXCA C MOBBIICHHBIM YPOBHCM MOTHUBAIIUU K U3YYCHHUIO XUMUU,
- CO3HATEJIbHOE YCBOCHHE TEOPETHYECKOro MaTepHalia M0 XUMHUHU, YMEHUE UCIOIb30BaTh MPU PEIICHUU
3aa4 COBOKYIIHOCTb HpI/IO6peTeHHBIX TCOPCTUICCKUX 3H3,HPII>1, PAa3BUTHUC JIOTHUYCCKOI'O MBIINJICHUA, IIPHU-
o0OpeTeHrne HeOOXOJUMBIX HaBBIKOB PabOTHI C INTEPATYPOIl.

- pa3BHUTHUC HABBIKOB CaMOCTOSITEIILHOU pa6OTBI;

- pa3BUTHE YMEHUI JIOTUYECKU MBICIUTh, BOCIIUTAHUE BOJIM K IIPEOI0JICHUIO TPYIHOCTEH, TPYAOTIO0US U
00pPOCOBECTHOCTH;

- pa3BUTHE y4eOHO-KOMMYHUKATUBHBIX YMEHHI.

3amaua Kypca:

- COBEPILIEHCTBOBAHNE 3HAHUM O TUIIaX PACUETHBIX 33]1a4 U AITOPUTMAX UX PEIICHHUS;

- pCHICHUC paCYCTHBIX 3a1a4 MNOBBIIEHHON CJIOKHOCTH,

- (popmupoBaHUE HABBIKOB UCCIIEOBATENHCKON 1EATEILHOCTH.

Ileas JaHHOIO Kypca: C(i)OpMI/IpOBaTI) H€06XO[[I/IMI)IG YMCHUA U HABBIKU JIS1 pCIICHUSA PACUCTHBIX 3aaa4
" U IIPOBEPKU PCIICHMA.

3agaum JaHHOIO Kypca:

- COBCpHIGHCTBOBaHI/Ie IIOATOTOBKH yqaumxcs[ C ITIOBBIIIICHHBIM ypOBHCM MOTHUBAIIUU K I/I3yT-I€HI/IIO XHUMHU,
- CO3HATEJIbHOE YCBOCHHE TEOPETHYECKOr0 MarepHalia Mo XMMHUHU, YMEHHE UCIOJb30BaTh MPH PEIICHUN
3a1a4 COBOKYHHOCTI) HpI/IO6peT€HHI)IX TeOpeTI/I‘-IeCKI/IX 3H3.HI/II71, pa3BI/ITI/IC JJOT'MYCCKOI'0 MBIIIJIICHUA, HpI/I-
o0peTeHrne He0OXOJUMBIX HaBBIKOB PabOTHI C IUTEPATYPOIl.

- paSBI/ITI/Ie HAaBBIKOB CaMOCTOﬂTeHLHOﬁ pa6OTI)I;

- pa3BUTHE YMEHUI JIOTHUECKU MBICIUThH, BOCIIUTAHUE BOJIH K MIPEOAOJICHHUIO TPYAHOCTEH, Tpy10at00us 1
00pPOCOBECTHOCTH;

- pa3BUTHE y4eOHO-KOMMYHUKATUBHBIX YMEHHIA.

- COBepHIeHCTBOBaHI/Ie 3H3HPII>1 O TUIIax pvaeTHLIX 3a1a4 u aJ'IFOpI/ITMaX nux pemeHI/m;

- pellleHre PaCYETHBIX 3a/1a4 MOBHIIIEHHOH CIIOKHOCTH;

- opMUpOBaHKE HABBIKOB MCCIIEIOBATEIHCKOM JACATEIHHOCTH,

- IOMOYb y4alluMcs B OCO3HAHHOM BbIOOpe mpodeccu.

[Tporpamma 351€KTHBHOTO Kypca OpUEHTHpOBaHa Ha yyamuxcs 10-X K1accoB M peajin3oBaHa 3a CUéT
9acoB KOMITOHEHTa yueOHoro miana OY u paccunrana Ha 1 yac B Henenmto, 34 yaca B TOJI.
B nporpammMe npeaycMOTpeHO: 2 cCaMOCTOSITEIbHBIX pa00OThI U UTOIOBOE KOHTPOJIBHOM TECTUPOBAHHUE.

I[liianupyemblie pe3yabTaTbl 0CBOCHUA KYypca
[Tocne n3ydeHus: JaHHOTO JIEKTUBHOTO KypCa YUaluecs O0AHCHbL 3HAMb:
- XMMUYECKHE CBOKCTBA Pa3HbIX KJIACCOB HEOPTAHUYECKUX U OPraHUYECKUX COECIMHEHNUN;
- IPU3HAKH, YCJIOBUS U CYIIHOCTh XUMUYECKUX PEAKIU;
- XUMUYECKYI0 HOMEHKJIATYypY;
- BOXKHEUIINE XUMUYECKHUE MOHITHUS: BEIIECTBO, XUMUYECKUN AJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHAS
MOJIEKYJIIpHAsT Macca, XUMHYECKAsl CBA3b, JJIEKTPOOTPULIATENLHOCTh, BAJIEHTHOCTb, MOJIb, MOJSpPHas
Macca, MOJSIpHBI 00beM, BEIIECTBA MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO CTPOCHHSI, PACTBOPBI, IJIEKTPO-
JUT W HEIJIEKTPOJIUT, DIEKTPOIUTHUECKAs JUCCOLUAIUS, TeTIOBON dP(HEeKT XUMHUECKON peakinu, CKO-
POCTh XUMHUUYECKOU PEAKIINH, KaTalln3, XUMUIECKOE PABHOBECHE, YTIECPOIHBIN CKENeT, (DYHKIIMOHATbHAS
rpyIma, i30Mepusi, TOMOJIOTH;
- OCHOBHBIE€ 3aKOHBI XUMHUH: COXPAHEHHSI MACChl BEIIECTB, AJIEKTPOJUTHUECKON JUCCOLUALINU, TEPUOIH-
YEeCKHUH 3aKOH;



-OCHOBHBIC TCOPHH XUMHUH: XUMHUYECKOHN CBS3HU, DIIEKTPOIUTHUECKOMN TUCCOIMALINN, CTPOSHUS OpraHude-
CKHX COCIMHCHUM;

- MPU3HAKH, YCIOBHS U CYIIIHOCTh XUMHUYECKUX PEAKINI; XUMUYECKYIO HOMEHKIIATYPY.

ITo okoHYaHHMM Kypca ydaIuecs 00J14CHbl yMenb TTPOU3BOANTH PACUETHI:

- 10 (hopMynam U ypaBHEHHSM PEaKLIUH;

- OIIpe/IeJICHHEe KOMIIOHEHTOB CMECH,

- ompezeneHue GopMys COSTUHEHUH;

- pPacTBOPUMOCTH BEIIECTB;

- BBIYHCIICHUE 00heMa ra3000pa3HBIX BEIIECTB IIPH H.y. U YCIOBUSX, OTIMYAIONIUXCS OT HOPMAIIbHBIX;

- IEpeX0/1 OT OJTHOTO CIOCO0a BBIPAKECHUSI KOHIICHTPAIIMH K APYTOMY;

- Ha3bIBaTh U3YYCHHBIC BEIIECTBA 10 «TPUBUATBHON)» WU MEKYHAPOTHOM HOMEHKIIATYPE;

- OTIPECIIATh: BAJICHTHOCTh M CTETICHU OKUCJICHUS XMMUYCCKUX DJIEMEHTOB, TUIT XUMHUYECKOHN CBSI3U B CO-
SIMHCHUSX, 3aps]] MOHA, MPUHAIIC)KHOCTh BEIIECTB K PA3IMYHBIM KJIACCaM OPTaHUYECKUX COCTMHCHU;
- XapaKTepU30BaTh OOIIME XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIraHUYECKUX W OPTaHMYECKHX
COCIIMHECHH;

- IPOMU3BOJUTH pacyeThl: MO (GopMyJiaM M ypaBHEHUSIM pPEaKIUi; OINpeeIeHue KOMIIOHEHTOB CMECH;
ompezeneHue GopMyJsl COSTUHEHUH; PACTBOPHMOCTH BEIIECCTB; BHIYHCICHUE 00BbeMa Ta3000pa3HBIX Be-
IIECTB MPH H.y. U YCIOBUAX, OTIUYAIOIIUXCS OT HOPMAJIbHBIX; MEPEX0 OT OJHOTO Croco0a BhIPAXKEHUS
KOHIIEHTPALIUU K JPYTOMY;

- BBITIOJIHATh XUMHUYECKHH IKCIICPUMEHT 110 PaclO3HABAHUIO BAKHEHIIMX HEOPTraHUYECKUX U OpraHU4Ye-
CKHX BEIICCTB;

- IPOBOJIUTH CAMOCTOSITEIIBHBIA TTOUCK XUMHUYECKOH MH(POPMAIIMK C UCITOIH30BAHUEM PA3IMYHBIX UCTOY-
HUKOB; HICIIOJIh30BaTh KOMIILIOTEPHBIC TEXHOJIOTUH JUISI 00PaOOTKH U MepeIadu XUMUICCKOW HHPOPMAITHH
Y €€ IIPEJICTABIICHUS B Pa3JIMYHBIX opMax;

- ICTIOIB30BaTh MPUOOPETEHHBIC 3HAHKS U YMCHHSI B PAKTUICCKOM IEATEILHOCTH M TIOBCETHEBHOM JKU3HH
JUISL: OOBSICHEHUS XMMHYECKUX SIBJICHUM, TPOUCXOISAIIUX B IPUPOJIE B OBITY U Ha MPOU3BOACTBE; OIpeie-
JICHUSI BO3MOXKHOCTH MPOTEKAHUS XMMHYCCKHUX TPEBPAIICHUN B PA3JIMYHBIX YCIOBHSIX U OLCHKH UX I0-
CJIEJICTBUH; YKOJIOTUYECKH IPAMOTHOTO MOBEICHUS B OKPYKAIOILIEH Cpe/ie; OLIEHKH BIUSHUS XUMUYECKOTO
3arpsiI3HEHUS] OKPYKAOIIEH CpeIbl Ha OPraHW3M YeJIOBEKa M IPYTHE KUBBIC OPraHU3MbI; O€301acHOTO 00-
pallleHus ¢ TOPIOYMMH U TOKCUYECKHMH BEIECTBAMU, 1aOOpaTOPHBIM 000pyA0BaHHUEM; MPUTOTOBICHUS
pacTBopa 3aJaHHON KOHIICHTPAIIMH B OBITY U Ha MPOW3BOJICTBE; KPUTUICCKON OIIEHKH TOCTOBEPHOCTH XH-
MUYecKoi nH(OpMaINU, TOCTYMAOIIEH U3 Pa3HbIX UCTOYHHKOB.

Coaepxxanue Kypca



Tema 1. Berunciienus 0e3 HCIO/Ib30BaHUSI XUMHUYECKUX YPaBHeHHH (7 1)
Brruncnenus, cBI3aHHbIE C TOHATUEM KOJUYECTBO BEILIECTBA, MOJISIPHBINA 00beM. BrIuncienus, cBsi3aHHbIe
C TIOHSATHEM OTHOCUTENbHAsI TUIOTHOCTh ra3a. Beuucienus, cBsi3aHHbIE C UCIIOIb30BaHUEM J0JIeH. (Mac-
coBasi, 00beMHas, MOJISIPHAS I0JIH, CMECH, PACTBOP, PACTBOPUMOCTB ).
Tema 2. 3apaun Ha ra3oBble 3aK0HBI (3 4)

["a30BbIC 3aKOHBI: 3aKOH ABOTa/IPO U €T0 CIEACTBHUS, 00beIMHEHHBIN ra30BbIi 3akoH boits-Mapuorra u ['eii-
JIroccaka. YpaBHenue MenaeneeBa-Knaitnepona. I1110THOCTB ra3a, OTHOCUTENBHAS INIOTHOCTh. HOopMasnbHbIE
YCJIOBHSI M YCJIOBHS OTJIMYHBIE OT HOpMaJIbHBIX. MexayHapoanas cuctema equnun (CH). MaccoBas, 00bEM-
Hasg U MojbHas Joiu ra3oB. Cpeansiss MossipHast macca. CocTaBiIeHUE U MCIOJIb30BAHUE AITOPUTMUYECKUX

npeanucanuid. CMenanHble 3a1a4H.

Tema 3. BoiuncijieHus 10 ypaBHeHUsIM peakuuii (8 1)
3agaun Ha «M30BITOK-HEOCTATOK». 3aJaud C MUCIIOJIb30BaHUEM A0Jel. 3alauu Ha CMECH.
Tema 4. PemieHue KOMOMHHUPOBAHHBIX 32724 110 OCHOBHBIM KJIACCAM OPraHUYeCKHUX COeJIMHEHMH

(104)

3ajauu ¢ UCMOJIb30BAHUEM CXEM MPEBPAILICHUM OpraHnYecKuX coeAnHeHui. CMenanHble 3a1a4n. DKCIepu-

MEHTAJIbHbIE 3a/1a41: IPOBEICHUE «MBICIIEHHOI'O SKCIIEPUMEHTA».
Tema Ne 5. 'eHeTn4yeckue neno4ku npespameHui (6 1)
XUMHUYECKUE CBOICTBA YIJIEBOIOPOJIOB, KUCIOPOACOAEPKAILUX OPraHUYECKUX COEIMHEHUH, a30Tcoep-
KalllUX OPTraHUYECKUX COETMHEHUI.

YUYEBHO - TEMATUYECKOE IIJTAHUPOBAHMUE.

«IIpaBwiio kpecta» ninm «xBaapat Ilupconay.

HATUEC

Ne TeMa ¢opmbl opranusza- ¢dopmbI KOH-
yp UM 1eATeTbHOCTH TPOJst
YYAIIHMXCH

Tema 1. BorunciieHusi 6e3 HCIOJIb30BAHUS XUMHYECKUX YpaBHeHui (7 4acoB)

1 Boraucnenus, cBsi3aHHBIE C TOHATHEM KOJIMYECTBO | JIekmus CamocTosiTenpHas
BEILIECTBA, MOJISIPHBIA 00beM. Brruncienus, cBs- pabora
3aHHBIC C IIOHITUEM OTHOCUTEIbHAS IIJIOTHOCTh
rasa.

2 Brruucnenusi, cBsi3aHHBIE ¢ UCTIOIB30BaHUEeM 10- | [IpakTudeckoe 3a-
neit (MaccoBasi, 00beMHas, MOJISIpHast JI0JIN) HSTHE

3 3ajaun Ha HAXOXKJIEHUE MOJISIPHON MacChl CMECH [IpakTrueckoe 3a-
razoB. 3aJlaud Ha HaXOXKJICHHE COCTaBa CMECH Ta- HATHE
30B 10 MOJISIPHOM Macce.

4 Boeruucnenus, cBsi3aHHbIE ¢ UCMOIb30BaHUEM 10- | [IpakThueckoe 3a-
ne#t (cMecu, pacTBOp, pacCTBOPUMOCTH). CriocoObI HSTHE
BBIPa)XEHUS COCTaBa pacTBOPOB, MaccoBast J0OJIs
PacTBOPEHHOTO BEIIECTBA, MOJIIpHAsI KOHIICHTPA-

M.

5 3anaun, cBI3aHHbIE C 00Opa30BaHUEM PACTBOPA C Jlexuus
HOBOW MacCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA.

6 3ajaun, CBSI3aHHBIE CO CMEITMBAHNEM PAacTBOPOB. | JIekius

7 3ajauu, CBI3aHHBIE CO CMEIIMBaHKEM pacTBOpoB. | [IpakTuueckoe 3a-

Tema 2. 3agaun Ha ra3oBblie 3aK0oHbI (3 yaca)

3axoH llapins, ypaBHeHne MenneneeBa-Kunaiine-
poHa).

1 3aaun Ha Ta30BbIe 3aKOHKI (3aKOH ABOTaIPO U becena
CIIEJICTBUS U3 HETO)

2 3amaun Ha ra30BbIe 3aKOHBI (3akoH boinsa-Mapu- | becema
0TTa, HJIcabHBIC Ta3).

3 3anaun Ha ra3oBble 3aKOHBI (3akoH ['eii-Jltoccaka, | IIpakTuueckoe 3a-

HATHC

Otuér no nmpaxkTu-
Kymy

TectupoBanue




Tema 3. BoluncjieHusi 0 ypaBHeHUsIM peakiuii (8 4acoB)

1 3agauu 0 XMMUYECKUM YPaBHEHUSIM, €CIIA OJTHO CemuHap
N3 NCXOAHBIX BCIICCTB JAaHO B PI36LITK€.

2 3a1aun M0 XMMHUYECKUM YPABHEHHUSM, €CIIH OJTHO Cemunap
N3 NCXOAHBIX BCIICCTB JAaHO B I/I36LITKC.

3 Pemenwue 3aa4, pacKpbIBaOIUX 00pa30BaHUE [IpakTuueckoe 3a-
KHUCJIBIX M CPEJTHUX COJICH JIByXOCHOBHBIX KHCIJIOT. | HATHE

4 Pemienue 3aa4, packpbIBalonInx 00pa3oBaHHUe IIpaxTueckoe 3a-
KHUCJIBIX M CPEHUX cojiel (hochHOPHOM KUCITOTHI. HSATHE

3) 3azauu Ha CMeCH, €CJIM B peakliuio Bcrynaer asa u | CemunHap
0oJiee BEIECTB.

6 3ajaun Ha CMeCH, €CJIM B peakiuio BcTymnaer n8a u | [IpakTuueckoe 3a-
0oJiee BEIECTB. HATHE

7 3ajaun Ha CMecH, eCJIM OJIHO BemlecTBO yyacTByeT | [IpakTuueckoe 3a-
B HECKOJIBKUX PEaKITHIX. HSATHE

8 3ajaun Ha CMECH, €CJIM OJTHO BEIIECTBO yyacTByeT | Jlekmus

B HCCKOJIBKHUX PCAKIMAX.

OTuér 1o npakTu-
Kymy

TectupoBanue

Tema 4. Pemenne KOMﬁHHHpOBaHHbIX 3aaa4v 1mo OCHOBH

(10 4

acoB)

bIM KJIaCCaM OPraHuvYeCKuX coeTUHEeHU M

1

KoMbOunupoBanHbIe 3a1a41 Ha TpeeNIbHbIC YTIie-
BOJOPO/IBL.

HpaKTI/I‘IeCKOG 3a-
HATHUC

2 Komb6unupoBanHbie 3ajaun Ha Tpeaenbhbie yriae- | [Ipaktuueckoe 3a-
BOJIOPOJIBI. HSTHE
3 KomOuHMpOBaHHBIE 3a/1a4M Ha aJIKCHBI, aJIKUHBI. [IpakTrueckoe 3a-
HSTHE
4 KomOuHHMpoBaHHbIE 33/1a4M Ha aJIKaAWCeHBI, apeHbl. | [IpakTudeckoe 3a-
HSTHE
5 KomOuHMpOBaHHBIE 33]1a4K HA CIIUPTHI, EHOJIBI. [IpakTrueckoe 3a-
HATHE
6 KoMOuHMpoBaHHBIE 33/1a41 Ha aJIbJIETH]IbI, Ke- [IpakTnueckoe 3a-
TOHBI. HATHE
7 KoMOunupoBaHHbIe 3a1a41 Ha KapOOHOBBIE KHC- Cemunap
JIOTHL.
8 KoMOuHMpoBaHHBIE 33/1a4M Ha )KHUPBI, CI0KHBIE [IpakTueckoe 3a-
3UpHL. HATHE
9 KomOununpoBaHHbIE 3a1a4K Ha a30TCOEPIKAIINE [IpakTryeckoe 3a-
COCIMHEHHS. HSTHE
10 KomOunuMpoBaHHbIE 3a1a4H HAa a30TCOEPIKAIINE [IpakTrueckoe 3a-

COCOIMHCHUSI.

HATUC

OT4€T no npakTu-
KyMy, CaMOCTOSI-
TenbHas padbora

Tema Ne 5. 'eHeTHYecKHe eNOYKH NpeBpanieHuii (6 4acon)

1-2 | CxeMslI IpeBpalleHHH C YIIIEBOJOPOIaMH Cemunap, [Ipaktu-
YeCKOE 3aHSITHE
3-4 | Cxemsl peBpalieHuii ¢ kuciaopoacoaepxkamumu u | Cemunap, [paktu-
a30TCOCPIKAIUMH COCTUHCHUAMHU YeCKOE 3aHSITHE
5 HToroBoe TecTupoBaHue CamocrosTenbHas
paborta
6 Oo6o0menne Kypca [ToBTOpenue u aHa-

JIN3 TCCTUPOBAHUA

TectupoBanue u
penieHue 3anaq
Hrorosoe TecTu-
poBaHue

Hroro 34 yaca
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